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1 Why Incentives are Currently Required for CCS Projects
Many countries, including Australia, are anticipated to require widespread deployment of Carbon
Capture and Storage (CCS) after 2030 to achieve longer term (2050 and beyond) emissions reduction
targets. However, in most instances globally, CCS applications are currently not commercially viable.
The forward price on emissions in most markets has not been high enough to mobilise private sector
investment in CCS. In fact, there have been many projects planned globally which have not
proceeded given the current low emissions price, longer term uncertainty around that price and
limited government financial support. Where greenhouse gas storage projects have proceeded,
these appear motivated by a value being placed on greenhouse gas emissions or by a corporate
objective to demonstrate CCS for long-term, business strategy or licence-to-operate purposes. For
example:
•
•

•

The Norwegian Government’s €50/tonne carbon dioxide (CO2) tax on greenhouse gas
emissions from offshore operations has motivated the Sleipner and SnØhvit projects;
In the USA, the use of CO2 to improve oil field recovery creates a value for CO2 that
motivated the development of capture plants and transportation networks, though
enhanced oil recovery (EOR) does not in itself constitute greenhouse gas storage; and
In the oil and gas industry, BP and Chevron have strategically committed large CCS
demonstrations (In-Salah and Gorgon respectively) unmotivated by a current price on CO2.

In general, there is a significant gap between the incremental capital and operating costs associated
with CCS and the revenue for abatement or utilisation of CO2 (or penalty on emissions) that may be
achieved by the underlying installation of CCS. Putting aside EOR, which appears limited in Australia,
there are very limited, if any, large-scale opportunities to generate revenue through the sale of
captured CO2. Furthermore projected carbon prices are not sufficient to off-set the estimated costs
of implementing CCS prior to at least 2030. Therefore, faced with constraints on CO2 emissions or
another form of CO2 price penalty, a large CO2 emitter such as a gas or coal-fired power generator
has the option of:
•
•

Paying the CO2 price penalty and, where possible, passing that cost onto its customers
(business as usual); or
Ceasing emissions intensive operations.

Resolving the fundamental economic performance and ensuring positive project cash flows will
always remain central to any decision to invest in a large scale CCS project, but there is considerable
uncertainty about future economics. Greenhouse gas emissions prices may indeed be high enough
to provide a favourable business case in several decades’ time. Furthermore, looking beyond 2030,
there remains the very real likelihood that Australia will continue to be reliant on fossil fuels (a mix
of coal and natural gas) for significant electricity generation and industrial production. Depending
on technological progress, CCS may prove to be the lowest-cost option to achieve the deep cuts in
emissions consistent with a net-zero emissions position in the second half of the century.
Accordingly, there is a defensible case that Australia should plan to be in a position ready to deploy
CCS sometime after 2030, scaling to potential widespread deployment by 2050, subject to the
technology being cost competitive. Additional policy responses are therefore necessary to address
the financial gap and provide an economic business case for investors to act now and invest to
ensure that Australia is ready and able to deploy CCS when needed.
1

1.1 CCS investment sequencing
A critical feature of CCS projects is the need to establish confidence in the storage resource in
advance of scoping a project. In this respect, CCS is much like all natural resource investments
where, prior to consideration and framing of a project opportunity, one must first discover, appraise
and characterise the resource.
From a national perspective, without confirmed, licensable storage resources of useful capacity (rate
matched to large-scale CO2 sources), CCS is not a real option for greenhouse gas abatement. Some
preliminary work has been done but more exploration, appraisal and planning is required. Storage
“atlases” constructed by the various geological survey groups to date may not accurately inform the
amount of useful capacity and recent worki, ii indicates that useful capacities may be significantly
lower than previously published figures.
Accordingly, CCS project schedules need to be risk optimised, such that larger investment decisions
in processing facilities and capture are not taken before achieving sufficient confidence that largescale storage (i) is present, (ii) will perform as required; and (iii) is licensable/acceptable. Pre-FEED
and Feasibility risks and costs are heavily weighted to the search for storage, i.e. finding and
appraising storage resources to a sufficient level of confidence (in storage security and sustained
injection rates) to justify a significant investment in capture, transportation and injection facilities.
Though only indicative, Figure 1 illustrates this point suggesting the lead time invested in storage
development could be in the order of 5 years prior to commencement of a FEED study for an
integrated CCS project. Uncertainties and risks associated with this early investment and the
uncertainty surrounding the future commerciality of CCS make it difficult to mobilise private sector
investment in storage appraisal.
Therefore, given the potential future importance of CCS to contribute to emissions reductions,
government should support private sector investment in project level exploration and appraisal of
greenhouse gas storage resources. Section 5 examines recommended financial incentives to
mobilise private sector investment in greenhouse gas storage exploration and appraisal but
concludes that such measures will have limited utility without a clear line of site to a business case
for CCS.

i

Garnett, A., Greig, C. ad Oettinger, M. 2012, ZeroGen IGCC with CCS – A Case History, The University of Queensland,
Brisbane.
ii
Neal, P., How, W. and Allinson, W.G. 2014, Project based storage capacity and project maturity. Energy Procedia 63
(2014) 5239-5246.
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Figure 1: Illustration of integrated CCS project lifecycle
Source: IEA (International Energy Agency) 2014, CCS2014 - What lies in store for CCS?, IEA/OECD, Paris

1.2 Initiatives to stimulate investment
Apart from wind power and solar photovoltaics (PV) which receive significant subsidies via the
Renewable Energy Target, uncertainty around carbon price outlook, future costs of different low
emissions technologies and a lack of energy demand growth are likely to cause private sector
investment in low emissions technologies including CCS to be very limited in Australia, in the near
term. It is appropriate to deal with this uncertainty by preserving optionality and supporting a
portfolio of all credible low emissions technologies which can be scaled, including CCS.

2 Private Sector Investments in CCS
Private sector investors seek a return on their investments commensurate with the perceived risk of
that investment. As summarised in Figure 2, government backed securities are generally perceived
as the lowest risk investment within a jurisdiction, with investment-specific operating, revenue and
technology risks driving higher return requirements. The finance community reasonably views CCS
as high risk in each of these areas and will therefore approach potential CCS projects with caution,
adopting a view that relatively high returns are required to justify any investment. The capital
intensive nature of CCS projects means that any reduction in investor return requirements can have
a significant impact on reducing the delivered cost of CCS projects.

Figure 2: Indicative cost of capital by asset class
Source: Clinton Climate Initiative, Private Communication, 2012.
Facilitating Private Sector Investment in Large Scale CCS Demonstration Projects.
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The funding frameworks for major infrastructure projects, such as integrated CCS projects, are likely
to be structured to specifically suit the objectives of the project and the purposes of individual
sponsors or participants. Normally, in a project offering commercial returns, low or moderate levels
of risk and involving a small number of major supporters, the funding structure is relatively straightforward. Most participants will share the common objective of securing satisfactory financial
returns and the level and terms of involvement of each participant will typically be determined prior
to commencement or in the early stages of the project.
By contrast, the nature of CCS projects and the potential participation by a range of investors with a
variety of potentially competing objectives and business drivers means the funding process can be
more complex.
The funding task is made more challenging by the quantum of funding required from energy sector
investors for the construction of a CCS project. For example, in the power sector, investments in CCS
will typically be at least an order of magnitude greater than say a wind farm, unless modular retrofits
are used to partially reduce the CO2 emissions from existing generators. Furthermore, it is likely that
sales revenue, absent a guarantee of both high price and off-take, will not cover operating expenses
and debt and equity servicing costs.
The scenario outlined above means that in general corporations are not currently likely to invest in
large scale CCS. Furthermore, broader uncertainty and aversion to risk in the financial markets has
led to a reduction in the amount of capital available for investment generally and a reticence to
support first-of-a-kind technologies. Therefore, irrespective of the financing model chosen for the
project, some level of risk will need to be accepted by the public sector and a mix of both capital and
operating subsidies, such as grants or incentive payments, are likely to be required.
The range of financial support instruments that could be applied to accelerate CCS projects are
outlined in Section 3. A possible public-private risk sharing approach to address counterparty risk is
also described in Section 6.

3 Support for Early Mover CCS Projects
Globally, a small number of first-of-a-kind CCS demonstrations are intended to be developed under
various government initiatives. In Australia, these are the CCS Flagship projects which, if they
proceed, will need to be underwritten by government grants and operational support, with a limited
amount of financial or in-kind support potentially coming from industries with a strategic interest in
CCS, such as fossil fuel producers, CO2 emitters and technology providers. In the medium term, it is
likely that government support will be required for early mover, commercial scale CCS projects if
deployment is to progress beyond one or more Flagship demonstrations.
Transitional government support can be applied in a number of ways to projects which come after
such first-of-a-kind demonstration projects but before the technology is able to deploy commercially
without assistance, including:
1.
2.
3.
4.

Facilitate development of CO2 storage resources in advance of integrated projects;
Lower the amount of capital that needs to be raised by project proponents;
Support the operating-phase cash flows; and
Mitigate specific project-related risks.
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Figure 3 illustrates the range of potential incentives and support mechanisms available to
government. This paper attempts to select from this list those policy responses that have the
greatest likelihood of mobilising private sector investment and accelerating the deployment of CCS.
It is important to note that while capital cost reduction measures generally only address project cash
flow, operating subsidies can also act to mitigate revenue risks.

Figure 3: Potential support mechanisms for early mover CCS projects

4 Incentives for CO2 Storage Exploration
Australian governments have committed significant resources to what it termed pre-competitive bid
exploration in key sedimentary basins in Australia. This data is used to resolve key exploration risks
in advance of acreage being made available to industry for more detailed greenhouse gas storage
site assessment (exploration and appraisal).
Given the timelines required to undertake detailed storage site assessment, it is likely that this work
will need to commence several years in advance of feasibility assessment of carbon capture plants.
This early lead time and the uncertainty surrounding the future commerciality of CCS means it is
unlikely that private sector investment in storage exploration and appraisal will be mobilised in the
near to medium term. As such, pre-competitive greenhouse gas storage exploration will need to be
more intensive and extensive than the traditional precompetitive exploration for minerals and
petroleum to adequately de-risk private sector investment.
Figure 3 suggests three possible forms of incentive to encourage the private sector to find, prove
and develop CO2 storage resources (which are further explained below).
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4.1 Capital grants and subsidies
Companies received capital grants under the CCS Flagships program to explore and appraise
prospective CO2 storage resources to service the specific CCS Flagship project requirements. Capital
grants may be attractive to project proponents but do not necessarily encourage private sector
organisations with the appropriate specialised capability to invest in storage exploration and
appraisal. Funding agreements associated with grants are also often proscriptive with regard to
scope and encourage proponents to follow the program for which the grant was applied rather than
to use evidence-based decision-making to reduce uncertainty and drive the exploration investment.
Capital subsidies similar to those offered under the Petroleum Search Subsidy Act (1957) could
provide a mechanism to reimburse part of approved CO2 storage exploration expenditure
undertaken by eligible private sector participants.

4.2 Enhanced exploration tax credits
Costs incurred in exploration are generally classified as capital. However, if that exploration is in
respect of minerals (including hydrocarbons), then there is a specific provision that allows an
immediate (within the year it was incurred) tax deduction for that expenditure. That specific
provision does not apply to greenhouse gas storage exploration. Greenhouse gas storage
exploration should be deductible over the life of the asset i.e. the site, if it is a successfully utilised
site, or over 5 years under what is known as the “project pool” allowance, designed to capture
capital expenditure which doesn’t form part of an asset.
The ability to make an immediate deduction of exploration expenditure has been successfully used
to incentivise investment in resource exploration historically, however may not be as attractive in
the case of greenhouse gas storage exploration. While most resource exploration is a similarly high
risk activity to greenhouse gas storage exploration, the rewards which flow from a successful
discovery and development are much easier to assess. In the case of a CCS, a successful discovery
today offers no assurance of a measurable future reward.
Allowing the full cost of exploration and appraisal to be immediately tax deductible (while a positive
outcome) will still result in a net positive cost in the order of 70% of expenditure, for a 30%
corporate tax rate. The recovery of only 30% of the costs is unlikely to offset the investment risks
and uncertainties associated with CCS sufficiently to encourage private sector organisations to invest
in greenhouse gas storage exploration and appraisal.
As a minimum, government should bring the tax treatment of exploration expenditure into line with
that provided for mineral and oil and gas exploration. The down side of such an approach is that CCS
proponents would still be required to outlay significant expenditure on storage site assessment at a
time when there was little prospect of an economic return.
Enhanced exploration tax credits would allow greater than 100% of the expenditure to be deductible
against corporate profits. At least initially, it is believed that the net cost of exploration and
appraisal would need to be very low to encourage significant early investment. For example, if 200%
of expenditure on eligible carbon storage exploration and appraisal was to be allowable as a tax
deduction, the net cost of exploration (for a tax rate of 30%) would be 40% of the actual investment.
It is likely that a level of incentive of at least this order might be required to mobilise significant
private sector investment to early exploration and appraisal.
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The disadvantage of the enhanced exploration tax credits compared with exploration subsidies is
that they potentially have no utility for junior explorers who are not paying tax.

4.3 Government funding
It is an option for government to lead in the early development of CO2 storage assets and pipelines,
whether alone or in a Public-Private Partnership to gain access to expertise and capability. This has
the potential to provide greater harmonisation between the project and government objectives.
The government also retains a greater control in advancing investment in, for example, over capacity
for the storage and pipeline assets, as well as the tariffs to be paid by emitters accessing these
assets.
Such assets could be privatised as and when CCS projects began to deploy more widely at scale
without government intervention and support.

5 Financial Incentives for Integrated CCS Projects
In addition to policies to accelerate greenhouse gas storage site exploration and appraisal, a suite of
support measures is recommended which are targeted at capital cost reduction, operating cost
subsidies and risk mitigation.
These support mechanisms could be provided in the form of generally applicable programs open to
all potential project proponents, or could be incorporated in individual project level agreements.
Project level agreements would have the advantage of enabling government to better manage
potential outlays and could be tailored to meet the specific needs of that project. This would need
to be weighed against the perceptions of favouritism for particular project proponents and the
complexities of potentially negotiating a number of project level agreements.

5.1 Capital cost reduction
Capital grants for a portion of capital expenditure may be paid upfront or on a performance basis as
project construction milestones are met or once the project is operational. From a value-for-money
to government perspective, capital grants are viewed as effective support measures, as in most
instances, the cost of capital for government is lower than that of a private sector project operating
under that government’s jurisdiction.
An alternative capital reduction mechanism involves the government provision of a form of
repayable concessional finance, such as a subordinated loan, at lower than commercial rates. The
structure is analogous to a capital grant with repayment and would lower the overall cost of the
project by reducing the blended cost of finance. The government loan is assumed to be
subordinated to any senior debt secured from private sector investors i.e. commercial banks or the
bond market, meaning the credit risk profile of other debt investors is not significantly altered. This
type of support is offered to the low emissions renewable energy sector through the Clean Energy
Finance Corporation.
The loan would be secured against the asset upfront (prior to construction) and drawn on an “asneeded” basis in line with the plant’s capital expenditure schedule during construction. The
government provides the debt at its risk free rate and repayment commences in the first year of the
plant’s operation. Providing the proponent does not default on the loan, the government will not
suffer an actual net cash loss.
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Adjustments to the tax system are also regularly used by government to support industry
development.
In the case of reduced tax debt, government provides specific tax incentives for any loans provided
by banks or bonds issued in capital markets, such that the associated interest payments are not
subject to full income tax. In essence, the lender receives tax deductions that would otherwise be
available to the borrower, allowing the lender to claim a rebate on the amount that would otherwise
be used by the borrower as a deduction. This reduces the effective coupon paid by the reference
power plant as the total return to the lender will include the tax rebate, allowing the lender to
receive the same return at a reduced interest rate and lowering the overall cost of capital of the
project.
Implementation of this policy could occur as a fully tax free investment or a specific percentage
reduction in the applicable investor tax rate on the instrument.
Investment tax credits, which provide the project a credit against income tax payable based on the
amount of expenditure on qualifying investment capital, can be used to decrease tax liability and
strengthen project cash flows. In a CCS context, such incentives were first introduced in the USA
with the 2005 Energy Policy Act and more recently the 2009 American Recovery and Reinvestment
Act, which identifies gasification and related units of the base plant as eligible items. The higher the
level of the tax credits and the greater proportion of the plant to which it can be applied, the more
effective this instrument will be in reducing the incremental cost of generation as a result of CCS.
The net cost to government represents the loss of tax revenue from the base plant for the duration
of the credit, equivalent to the post tax value of the tax credit.

5.2 Loan guarantees
Loan guarantees could be offered by the government to provide added security for commercial
loans including potential export credit facilities on imported plant and equipment. This will increase
the proponent’s access to debt finance and in the case of export credit, increase the tenor of the
loan and reduce the interest rate. The USA Energy Policy Act provides for loan guarantees on
innovative clean energy projects including clean coal projects, in particular for coal-based power
generation and industrial gasification that incorporates CCS. To date no CCS projects have actually
been authorised under the scheme. This is likely to be due to the fact that without a sound business
case a loan guarantee, while attractive to lenders, is of little comfort to equity investors.

5.3 Operating cash flow support
The capital required to construct a CCS project needs to generate acceptable risk-weighted returns
for project investors over the life of a project. In addition to higher capital costs, CCS projects face
ongoing incremental operating cost penalties (and reduced net plant output) when compared with a
similar plant not capturing CO2. Government support can be directed to address these ongoing cost
burdens, on either a project by project basis or for the industry as a whole.
Annual operating cash flow support structures aim to provide some revenue certainty to the project
(based on, for example, the actual volume of low emissions power generated) independent of the
carbon price. Such measures may be restricted to specific capacity and time horizons and are
already widely adopted in the context of other low emission technologies. The Renewable Energy
Target is an example of such a support measure.
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Figure 4 describes the potential options for ongoing operational support. Relative to upfront capital
grants, these operating subsidies minimise the risk to government of funding projects that do not
proceed to operation or operate as expected. If more projects are undertaken than expected there
is a risk that the costs of such programs might blow out. This can be mitigated by competitively
selecting a limited number of projects under individual project level agreements.

Figure 4: Potential options for ongoing operational support
Government wholesale energy forecasts are typically higher than those used by the power sector.
When considering new investments, offering revenue support through a Contract for Difference
(CFD) structure may provide the government with a lower cost burden in light of future carbon price
uncertainty, relative to providing supplementary revenue streams of fixed value, for example, CCS
Certificates or Feed-in-Tariffs. CFDs could support the full suite of low emissions technologies
including renewable power projects, thus eliminating the need for the Renewable Energy Target and
Feed-in-Tariffs. The United Kingdom Department of Energy and Climate Change selected CFDs as a
support mechanism to stimulate investment of low emissions technologies in the power sector.
The CFD could be struck against either an electricity price reference or a carbon price reference. A
CFD model based on carbon price provides a number of advantages including:
•
•

It addresses the key carbon market risk while leaving the business as usual electricity price
risk with the investor; and
It is more broadly applicable to a range of industries rather than being unique to the power
sector for example, in the case of an electricity price reference.
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6 Risk Mitigation for Integrated Projects
The use of mixed public-private models to accelerate the deployment of CCS projects is supported by
the international bodies charged with implementing the G8 CCS objectives,iii including the
International Energy Agency (IEA) and Carbon Sequestration Leadership Forum (CSLF) Task Force.

6.1 Structural risks within the CCS value chain
The CCS Flagship proposals have generally involved integrated base plant (CO2 source), capture,
transport and storage by a single entity.
While the single operator model appears favoured in the gas processing industry, if CCS is to be
deployed in sectors such as power generation where operators are not familiar with managing
subsurface risk, future projects may involve independent entities investing and operating over
different steps in the value chain, for example the capture plant, the pipeline and the storage site.
These parties may have a variety of investment and other objectives. In such cases the interfaces
between these entities becomes a significant source of risk (counterparty risk) that requires
management. The appropriate allocation of risk between parties and the provision of adequate
safeguards are likely to represent some of the fundamental challenges (and a barrier) to wide scale
deployment of CCS. It is proposed that some form of public sector risk sharing in project specific
agreements will help remove this barrier. Such arrangements are anticipated to be highly project
specific and would best be addressed in project level agreements.
As illustrated in Figure 5, in an integrated project the risks relating to operations and performance,
cost, financing and environment will not be distributed equally among the capture, transport and
storage elements. The red highlighted boxes indicate the high risks inherent in an unregulated
integrated CCS project that are potentially significant deterrents to private sector investment.

Figure 5: Market allocation of risk in CCS chain

Source: Clinton Climate Initiative, Private Communication, 2012.
Facilitating Private Sector Investment in Large Scale CCS Demonstration Projects.
iii

The G8 objective was to launch 20 large scale CCS demonstration projects globally by 2010, taking into account varying
national circumstances, with a view to beginning broad deployment of CCS by 2020.
https://hub.globalccsinstitute.com/publications/strategic-analysis-global-status-carbon-capture-storage-report-5/12-g8objective (accessed November 2016)
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6.2 Public-private risk sharing in project specific structures
In addition to the financial incentives described earlier, a public-private risk sharing is proposed to
safeguard against certain commercial and counterparty risks which currently act as a disincentive to
private sector investment. This Public-Private Partnership model is being applied at the South West
Hub project where the State Government is leading the initial pre-competitive stage, whilst working
with the joint venture company who will assume full responsibility at the conclusion of the
preparation phase of the project.
Figure 6 shows conceptual relationships between corporate operators, assuming four CCS
components in a hypothetical low emissions fossil fuel-fired power venture. In terms of risk
reduction, the government can have risk backstop arrangements with each of the separate
operating companies to support project returns for adequate performance. This crucially limits each
company’s exposure to the operational performance of other elements in the chain.

Figure 6: CCS value chain and government risk allocation
The proposed structure could also vest responsibility for the early capital expenditure for
characterisation with the government entity.
Figure 7 shows the allocation of risk among parties under this structure. In this model, the
government has assumed responsibility for oversight and the role of guarantor for certain risks that
might otherwise prevent the realisation of the CCS project.
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Figure 7: Public-private risk sharing model
Source: Clinton Climate Initiative, Private Communication, 2012.
Facilitating Private Sector Investment in Large Scale CCS Demonstration Projects.

Some of the areas where the government would assume substantial risk through this proposal
include:
•

Price Volatility (through CFD): Appropriate because of the government’s ability to control
the price of CO2, but the generator company remains exposed to the electricity market price
(excluding carbon price impacts);

•

Technology Obsolescence: Appropriate because of the absence of commercial imperatives
to invest, resulting from the government’s unwillingness to create a viable investment
environment; and

•

Interparty Volume Delivery (underwriting Send-or-Pay): Necessary because of the absence of
commercial imperatives that would provide confidence in investment across the network.

Note also that long-term containment liability, though not within the scope of this report, should
also rest with government as proposed returns to storage operators may not support substantial
liability in perpetuity.
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