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Preface

In alignment with the Asia CCUS Network's (ACN) vision, which aims to contribute to
decarbonisation in the Asian region through the development and deployment of Carbon
Capture, Utilisation, and Storage (CCUS), the roadmap emphasises initiating a basin-scale
CCS pilot project around 2025 and transitioning CCUS business to a commercial basis
after 2030. ACN has taken a comprehensive approach to address key CCUS issues,
including:

a. Assessing CO; storage potential in the ASEAN region. b. Establishing the policy and legal
framework for CCUS business. c. Developing financing mechanisms to secure substantial
investments for CCS business. d. Examining the CO; value chain, particularly cross-border
CO; transportation in the Asian region.

In pursuit of these goals, ACN received a research proposal from the Global CCS Institute
(GCCSI) to conduct studies on these four crucial points. ACN carefully reviewed the
proposal, sought feedback from the ACN Advisory Group members, and forwarded
comments to GCCSI. GCCSI revised the proposal based on ACN's feedback, finalising it for
implementation.

Following the initiation of the study, lasting approximately one year, GCCSI compiled the
results into a comprehensive report, including an executive summary. Upon receiving the
report, ACN scrutinised it and provided feedback with several comments to GCCSI. The
report was finalised after incorporating ACN's comments.

The key findings of the report include:

a. ldentification of substantial CO, storage capacity in the ASEAN region, with a notable
emphasis on Indonesia. b. Recognition of the indispensability of an appropriate policy and
legal framework for successful CCS/CCUS implementation, especially in monitoring CO,
leakage during specific periods. c. Emphasis on incorporating a financing scheme that
includes establishing a suitable carbon price market and carbon credit mechanisms, such
as the Joint Credit Mechanism (JCM). d. The necessity of establishing institutions to
support CO; trade between CO, emitting countries and CO;, storing countries, applying
market mechanisms.

In light of these study results, ACN is poised to contribute to the initiation of a CCS pilot
project in the ASEAN region.
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Executive Summary

This report presents four separate studies completed by the Global CCS Institute for the
Economic Research Institute for ASEAN and East Asia. Collectively, these studies assess
the role of Carbon Capture and Storage (CCS) in southeast Asia to support the
achievement of net-zero emissions targets, review the policy and legal frameworks
necessary to enable CCS to play that role, examine the need for collaboration between
southeast Asian nations including institutional frameworks and discuss options to
facilitate the financing of CCS in the region. Each study contains recommendations.

The studies are:

1. CO; Storage Potential in Southeast Asia

2. Establishment of Asia CCS/CCUS Value Chain as a Collective Framework in the Asia
Pacific Region

3. Legal and Policy Framework for Deployment of CCUS in Asia Region, focused on
ASEAN

4. Study on Financial Framework for Deployment of CCUS in the Asian Region, including
ASEAN

Key findings and recommendations from each study are summarised below.

Geological Storage Potential of CO2in Southeast Asia

This study investigates the potential of carbon capture and storage (CCS) to decarbonise
industrial emissions in Southeast Asia, leveraging the region’s numerous suitable storage
basins and abundant CO, storage resources. The study evaluates emissions and basins
across Southeast Asian nations, identifying 13 industrial emission clusters that could
form CCS networks matched to storage basins. Networks can lower the cost and
commercial risk of CCS deployment through shared infrastructure and knowledge
inherent to their part of the CCS technical chain. Key findings and insights from the study
include:

Key Findings

The suitability of basins for storage varies across countries as each nation is in a different
state of storage resource development:

e Indonesia, Malaysia and Thailand are the most advanced, with suitable and highly
suitable offshore and onshore basins, gigatonne storage resources, and active CCS
facilities. However, only Indonesia has a national regulatory framework to enable CCS.

e Brunei Darussalam has a suitable offshore basin with gigatonne storage resources.
However, storage development and CCS deployment have not commenced, and the
nation lacks a dedicated regulatory environment for CO, storage exploration.
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e Viet Nam and the Philippines host potential storage basins, but there is no storage
development in key areas near strategic industrial emission clusters.

e Lao,Myanmar, and Cambodia were not assessed due to a lack of data, and the storage
potential of those countries has never been reviewed.

e Singapore does not have a storage basin within its borders.

An estimated 200 gigatons (Gt) of storage resources confirm that the six Southeast Asian
countries assessed for storage have sufficient resources to enable CCS in the region. On
the estimated storage resource, around 98% is in saline formations. This estimate is
remarkable as only nine saline formations in nine basins were reviewed. However, this
estimate carries large uncertainty since the storage resources for saline formations are
for theoretical storage, whereas the hydrocarbon field storage estimate uses field data.

Table S.1. Estimated Storage Resources in ASEAN Countries

. . Depleted Field- CO; stored through
Saline Formation- P50 net storage
EOR- P50 (MtCO,)
Country P50 net storage resources (MtCO,)
and Number of
resources (MtCO,) and Number of .
Fields Fields

Indonesia 49,000 2,275/ 42 fields 1653/ 6 fields
Malaysia 127,000 1,773 / 41 fields 105/ 9 fields
Brunei 18,000 579 /7 fields 200/ 1 field
Thailand 15,000 1,024 / 27 fields 0
Viet Nam 5,000 303/ 9 fields b6/ 3 fields
Philippines n/a 67 /1 field 0
Total 214,000 6,021 / 127 fields 514/ 19 fields

Source: GCCSI.

There are limited to moderate opportunities for CO, EOR storage in the region, with Brunei,
Indonesia, and Malaysia presenting the highest potential in that order.

International import of CO; is a very likely option for several basins across Southeast Asia,
including Sabah - Baram Delta (Brunei), Sarawak and Malay (Malaysia) and Kutei
(Indonesia).

There are significant information gaps related to geological storage resources in the
region:

Gap 1: Characterisation of non-hydrocarbon-producing basins is lacking.

Gap 2: Basic basin-scale storage characterisations are lacking for Lao, Cambodia,
Myanmar, and the Philippines

Gap 3: Limited characterisation of saline formations in the region.

XX



Gap 4: Basin-wide, site-scale characterisation and appraisal have not been completed in
any basin in the region.

Recommendations

e Develop a regional storage atlas led by advanced Southeast Asian nations and
international experts using a standardised methodology.

e (reate an online database of the atlas to facilitate further storage development and
CCS infrastructure planning.

e (Conduct detailed site-scale storage analysis, including characterising priority basins
(Malay (Malaysia/Thailand), Northwest Java (Indonesia), Cuu Long (Viet Nam), and
Pattani (Thailand).

Establishment of Asia CCS/CCUS Value Chain as a Collective Framework
in the Asia Pacific Region

Key Findings

The development of CCS hubs and clusters, bringing together a number of different CO,
emissions sources and/or storage sites in a connected network, offers participants
several advantages over vertically integrated CCS projects. Benefits include reduced costs
and risk, enabling more cost-effective transport and storage from small volume sources,
and maintaining investment and jobs in high-emitting industrial regions.

Large-scale deployment of CCS in the region will require a coordinated effort between
countries in Southeast Asia, to develop frameworks and platforms for successful and
timely project delivery. Integrated upstream policy and robust institutional frameworks
will be key to underpin regional project implementation. In addition, coordinated
institutional frameworks, including coherent decarbonisation strategies, project approval
and procurement strategies, and investment plans, will reduce project risk and enable
capital investment.

The establishment of a centralised body, such as a CCS Value Chain Centre (VCC), to
coordinate and administer regional efforts, could accelerate CCS deployment in the
region.

The VCC, as a coordinating body, could review and make recommendations on how
existing national policies, legislation and regulatory frameworks could be adapted to
accommodate and enable regional CCS activities, including identification of near- and
mid-term activities to support national regulators and policymakers to align national CCS
policies to enable collaboration in the region. In collaboration with national policymakers
and regulators, the VCC could implement the ASEAN CCS Roadmap currently under
development by the ASEAN Center for Energy. As a regional body, the VCC could act as an
advisory body, tasked with monitoring national CCS legislation and regulation
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development in the region, in line with the ASEAN CCS Roadmap and make
recommendations to regulators as appropriate.

In addition, the VCC could coordinate the development of an ASEAN CCS Regulatory
Principles guideline, based on the existing ‘ASEAN Guidelines on Good Regulatory
Practice’ to provide guidance on the approach to developing CCS-specific regulation for
the region.

The VCC could also play a role in the standardisation of CCS, based on international
standards and global best practice and through collaboration with other associations in
the climate change space. It could also become the official custodian of an ASEAN
geological storage calculation engine and database, accessible to project proponents in
the region and coordinate the development of a regional framework for risk assessment
and management of CO; storage in geological formations.

To support investment in CCS projects in the region and to provide certainty to project
sponsors and financiers, the VCC could act as a representative body for ASEAN countries,
seeking foreign direct investment and other forms of climate finance. A coordinated multi-
national approach will enhance negotiation power and reduce counterparty risk for
investors.

Recommendations

Actions that should be considered by project proponents and governments to facilitate the
development of CCS hub and cluster networks include:

e |dentification of emissions clusters and storage resources that could support the
development of CCS networks in each country and regionally. This provides the initial
starting point for strategically developing CCS networks.

e Support with resources and funding for the appraisal of CO, storage resources in a
given country or region. Locally available storage resources will always be more cost-
effective than leveraging regional storage resources. ldentifying surplus storage
resources for the needs of the current emission sources allows for opportunities for
low-emissions industry growth and provides storage resources to neighbouring
countries with limited or no locally available storage.

e |dentify avenues for incorporating new industries (i.e. clean hydrogen or ammonia)
with existing emissions clusters early in developing CCS networks.

e Regional CCS networks will in most cases be more complex with the transboundary
movement of CO,. Early identification of these CCS networks will enable project
proponents and governments to work through the necessary steps to facilitate their
development.

e |dentify opportunities to fast-track the development of first-mover CCS networks to
expedite knowledge growth and accelerate the development of further CCS networks.
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e Well-planned, early engagement with stakeholders and the community in the vicinity
of emissions clusters and potential CCS networks.

e Governments should investigate the establishment of CCS Value Chain Centre (VCC)
to coordinate and administer regional efforts to accelerate CCS deployment in the
region.

Legal and Policy Framework for Deployment of CCUS in Asia Region,
focused on ASEAN

Key Findings

The approach to regulating CCS activities is an important preliminary consideration for
governments seeking to develop a CCS-specific legal framework. Regulators and
policymakers have historically demonstrated a preference for one of two pathways; a
stand-alone regulatory framework or enhancing existing oil and gas legislation to regulate
CCS activities.

Regulators and policymakers may decide to expand the focus of regulatory frameworks
to include the broad suite of applications that constitute CCS technologies across the
industrial and power sectors. The inclusion of various applications will depend on the
objectives underpinning the legislative framework for the technology, which may relate to
the nation’s climate change mitigation, energy transition and economic development
priorities.

Permitting approaches may differ for various applications and separate permitting
pathways may be established for specific applications. In some countries, certain
enhanced hydrocarbon recovery applications, such as Enhanced Oil Recovery (CO,-EOR),
have been excluded entirely from the scope of CCS-specific frameworks.

Learning from the experiences of early-mover nations and engaging with international
stakeholders provides valuable insights and expertise in the development of regulatory
frameworks for CCS. Policymakers and regulators can benefit from established
international forums and engagement in formal and informal dialogues to inform their
decision-making processes regarding CCS-specific legislation.

Within the region, the experiences of the governments of Indonesia and Thailand offer
tangible examples of the processes involved in developing regulatory frameworks for
CCS. Both countries have undertaken collaborative, iterative processes, that have engaged
a diverse group of stakeholders across various levels of government.

CCS-specific frameworks may build upon existing licensing regimes and in some
instances rely upon established pathways to regulate discrete aspects of the CCS process.
The resulting regulatory frameworks will therefore require the involvement of numerous
regulatory authorities and/or agencies, as permits and licenses are sought for capture,
transport, and storage activities.
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Many of the government departments and authorities likely to assume roles and
responsibilities in the regulation of the technology, throughout the project lifecycle, will
be unfamiliar with the technology. There is a risk of delay or a disconnect within the
regulatory process, where these stakeholders take time to familiarise themselves with
the technology and new regimes.

Activities involving the transport of CO; across international maritime zones and marine
areas have implications under a broad range of international agreements, including those
relating to the pollution of the marine environment, the safety of maritime transport, the
transport of dangerous goods and the carriage of compressed gases.

The London Protocol removed barriers to the technology's deployment and provided a
basis under the Protocol's mechanisms for the regulation of CO, sequestration in sub-
seabed geological formations. Recent amendments to this agreement offer an important
pathway for facilitating the transboundary transportation of CO, for geological storage.

A substantial body of domestic legislation will ultimately apply to the entirety of a CCS
project. For many nations within the ASEAN region, existing oil and gas operations will
provide a good analogue for the various regimes that may also apply to CCS activities.

Compliance with CCS-specific legal and regulatory regimes is an important feature of
many carbon crediting schemes that offer support for CCS activities.

The detailed reporting and accounting of stored CO, as part of geological storage
operations, is an important aspect of ensuring compliance with CCS-specific legislation
and for ensuring the wider integrity of CCS operations.

The 2006 IPCC Guidelines offer an important indication as to how national accounting
schemes may manage the reporting of transboundary CCS operations.

Legal and regulatory issues will arise in the context of transboundary project models,
which will trigger obligations under international, regional, and national regimes. The
absence of clear legal and regulatory frameworks for these operations, within
international and national law, suggests this issue is addressed in the pre-injection phase
and prior to operation.

Examples from current regulatory frameworks demonstrate that countries have chosen
to adapt or enhance a variety of existing regulatory regimes to regulate these activities.
Legislation governing oil and gas and resources operations, environmental protection,
property, planning, health and safety, and pollution control, may all have an impact upon
CCS operations.

Existing regulatory frameworks, predominantly those facilitating other industrial
activities, may serve as the basis for CCS regulation in the ASEAN region. Further
amendment of these frameworks will be necessary to fully address the regulatory issues
posed by CCS activities.

The responsible and safe closure of a CO, storage site are the focus of regulatory
requirements during the closure phase. Legislation will require project operators to seek
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authorisation to close a CO, storage site upon the fulfilment of prescribed criteria and may
include well decommissioning and plugging requirements.

Regulatory obligations during the post-closure phase will include long-term monitoring
and responsible site care, to ensure the safety and security of CO, storage sites.
Regulatory frameworks may oblige project operators to provide post-closure monitoring
plans to address potential risks, including leakage and site integrity concerns.

Liability for stored CO; is a key issue that regulators and policymakers have attempted to
address within early CCS-specific legal and regulatory frameworks.

Regulatory provisions enabling the transfer of liability for a storage site or stored CO,,
from an operator to a state's competent authority, following the closure of the storage site
is a key mechanism adopted across various regulatory frameworks.

Regulatory frameworks also mandate financial security provisions to address the long-
term liabilities associated with the closed CO, storage site, by requiring financial
guarantees to cover closure, post-closure, and potential CO; leakage liabilities, to reduce
the burden on public funds.

Recommendations

e Evaluate national policy priorities relating to climate change mitigation, energy
security and economic development to evaluate the objectives that will underpin CCS-
specific legislation and the preferred pathway for regulating the technology.

e Engage the wider public to better understand public sentiment towards CCS, and to
gauge the public's level of knowledge and awareness of the technology’'s role in
reducing greenhouse gas emissions.

e Review existing legal and regulatory frameworks relating to resources, energy,
environment, property and planning, the adequacy of these regimes in regulating the
novel aspects of CCS and the possibility of amending or adapting these frameworks
to regulate CCS activities throughout the project lifecycle.

e |dentify the specific applications to be covered by the scope of domestic regulatory
frameworks.

e Review the extent to which existing regulatory frameworks, relating to resources,
environment, property, and planning, may support dedicated geological storage and
enhanced hydrocarbon recovery projects.

e Ensure CCS-specific regulatory frameworks remain future focused and are adaptable
to reflect the technological advances associated with various applications and
emerging technologies.

e Establish dedicated processes, that engage all relevant stakeholders within
government, to examine and consider the relevant policy, legal and regulatory issues.
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Activities may include the conducting studies to obtain an understanding of the
nuances required in regulating CCS technologies.

Engage a diverse range of expert stakeholders from across industry, academia,
research institutions and civil society, to gather expert perspectives on the regulation
of the technology.

Leverage international expertise through dialogue with international stakeholders
experienced in addressing CCS regulatory challenges. Engage in formal discussions
or collaborations through established platforms to benefit from international insights
and experiences.

Government should identify and formally designate a lead government department or
regulatory authority, to promote the development and implementation of a CCS-
specific regulatory regime.

The lead authority or department may then act as a coordinator to ensure that all
relevant policy and regulatory entities are engaged and familiar with their roles and
responsibilities, as part of the regulatory process.

Governments may wish to consider developing an education and capacity
development programme, aimed at familiarising the relevant policy and regulatory
stakeholders with the technology and their roles and responsibilities within the
regulatory process.

Government, through the lead regulatory authority, may undertake a formal process
of public consultation to ensure interested parties are afforded the opportunity to
provide their feedback and that this information is formally captured.

A formal information programme, delivered by government and/or third-party expert
organisations, may be delivered in-tandem with the public consultation effort. A
programme of this nature could seek to clarify the role of CCS in addressing domestic
climate change commitments or address any misconceptions surrounding the
technology.

Undertake a detailed review of national commitments under wider international law,
to determine their impact upon CCS operations.

Investigate the implications of exporting/importing CO, from those countries which
are Parties or non-Parties to the London Protocol.

Develop secondary guidance to support project developers when advancing projects
that feature the transboundary movement of CO..

Undertake a detailed review of national legislation to determine key legal instruments
applicable to CCS operations.

As part of this review, policymakers and regulators should identify the wider
approvals pathways for CCS projects, to reflect all necessary national and sub-
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national legislation. The review should also seek to clarify obligations for project
proponents and determine responsibilities between various national and sub-national
regulatory authorities.

Identify overlapping permitting responsibilities between national and sub-national
regulatory authorities and identify any potential challenges.

The development of secondary guidance may assist project proponents in navigating
the requirements of wider legal and regulatory regimes.

Timely engagement with project proponents to understand project proposals in
development.

Ensure that the development of any subsequent CCS-specific legislation adequately
manages these new and emerging project models.

Undertake a formal review of the inclusion of CCS activities within any existing or
proposed domestic carbon crediting scheme or mechanism.

Examine the legal and regulatory implications of formally recognising the geological
storage of CO, within any existing or proposed scheme or mechanism.

Review current emissions reporting and accounting frameworks to determine the
extent to which CCS operations may be addressed.

Ensure clarity within domestic emissions accounting frameworks of the treatment of
CO; subject to transboundary movement.

Review existing national protocols and guidance that may support the development
and interpretation of future CCS-specific legislation.

Where legislation is being proposed or implemented, policymakers and regulators
may consider the development secondary guidance to support project developers in
complying with the new legislative requirements.

Determine how captured CO, is to be treated within domestic legal frameworks.
Consider the necessity of excluding it from the scope of current waste management
legislation.

Establish guidelines or standards regarding the purity and composition of CO;
streams.

Clarify and define ownership rights over subsurface geological formations and the
pore space, potentially through legislation or regulatory amendments.

Develop site selection and characterisation requirements to ensure that CO, storage
sites are suitable for the safe and permanent containment of CO,. Consider the need
for secondary guidance to assist project developers in their interpretation of these
requirements.
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Engage with regulators and policymakers in the region to support the development of
a consistent approach to the transboundary movement of CO,.

Ensure that these activities and requirements are adequately captured within a
domestic permitting framework.

Develop a regulatory regime aimed at facilitating the operational phase of a CCS
project, including technical requirements that ensure the safe operation of capture,
transport and storage activities.

Review existing regulatory frameworks and the extent to which they accommodate
the regulatory issues associated with the technology and ensure that CCS activities
are sufficiently integrated within wider legal frameworks that may also be applicable.

Develop adequate risk mitigation measures that incorporate strategies and
contingency plans to address potential CO, leakage during the operational phase and
after the closure of a project.

Clarify project operators’ responsibilities during operation and ensure clarity as to the
allocation of liabilities during this phase in instances of non-compliance with
regulatory obligations or in the event of any accident or leakage.

Establish adequate monitoring and reporting procedures to ensure robust accounting
verification of the stored CO..

Ensure there are adequate, formal opportunities for regulators to monitor activities
and ensure compliance with the regulatory framework.

Develop a procedure within the regulatory framework to formally authorise site
closure.

Review existing legislation relating to oil and gas exploration and production for the
purpose of enhancing or adapting provisions relating to well abandonment and site
closure.

Develop regulatory provisions addressing long-term monitoring after site closure and
require approval of these plans to ensure adherence to safety and reporting
provisions.

Consider how long-term liabilities are to be managed within a domestic regime and,
in particular, whether a transfer mechanism would be an option.

Introduce provisions requiring operators to provide financial security to cover
potential long-term liabilities arising from CCS activities.
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Study on Financial Framework for Deployment of CCUS in the Asian
Region, including ASEAN

Key Findings

CCS and other climate mitigating technologies deliver a public good; a stable climate. The
value they create for society is far greater than the value that can be captured by a private
sector investor in an individual project. Thus, any consideration of the financing of CCS, or
any climate mitigation technology, necessarily requires a consideration of public policy to
ensure that investment is sufficient to meet the needs of society. Public policy must create
additional incentives for private sector investment beyond those that naturally exist in the
market to secure the investment necessary to meet broader societal objectives (stable
climate) that would otherwise not be made. These policies will generally require the
allocation of public and private resources by governments on behalf of the communities
they represent.

All ASEAN Member States have made commitments to achieve net zero emissions by
2050 or 2060. Having set the achievement of net-zero emissions as one of many priorities
or commitments, governments need to find the lowest cost solution. This can only be
defined through the use of an appropriate model, such as the Global CCS Institute’s Global
Economic Net Zero Optimization (GENZO) model.

Assuming the central scenario modelled in this report (Accelerated Storage Scenario),
2Gtpa CO; must be captured in southeast Asia by 2060 to support net zero commitments.
This will require almost US$880 billion to invested in CCS between now and 2065 across
southeast Asia, peaking at over USD40 billion per year, on average, in the 2040s. However,
this investment will reduce the overall cost to the region of meeting net zero commitments
by more than US$20 trillion over the same period.

Mobilising this quantum of capital for CCS will require both public and private finance. The
private sector has enormous financial resources, human capital and capabilities
necessary for the development and operation of CCS projects. However, the private sector
can only invest where there is an appropriate risk weighted return on that investment.
Current experience from around the world demonstrates that significant public finance is
necessary to leverage the private finance required to accelerate CCS investment.

Policies are required that align private investment incentives with public good investment
incentives. This can be done through any combination of:

e Increasing the cost of emitting CO; (e.g. carbon taxes or emissions trading)

e Command and control mechanisms (e.g or prohibition or mandates through
regulation)

e Reducing the cost to private sector investors of CCS (e.g. through capital grants or
concessional finance)
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e Increasing the revenue created through CCS (e.g. through payments per tonne of CO,
stored or operational subsidies)

Of the 376 commercial CCS facilities in development, construction or operation in the
Global CCS Institute's database, 254 are in the USA, Europe, the United Kingdom or Japan.
A common factor across these leading jurisdictions is that public finance, whether
through capital grants or operational subsidies or tax credits, is a critical enabler of the
rapid growth in the CCS project pipeline. Even in Europe where carbon prices have
approached and even exceeded Euro100 per tonne, CCS has required significant policy
support including public financing to attract private sector investment.

In summary, the role of public finance in this phase of CCS deployment, where there is a
requirement to accelerate investment well beyond what the market would deliver without
intervention, is to de-risk private investment in CCS.

However, ASEAN countries’ economic and political structure differs significantly from the
US and the EU. ASEAN Member States, perhaps with the exception of Singapore, have far
fewer resources available to allocate to climate change mitigation. Potential sources of
external finance for CCS include multilateral development banks (World Bank Group,
Asian Development Bank), international climate related funds and foreign direct
investment from the governments of developed countries with climate related aid or
investments in the region.

ASEAN members benefit from the considerable resources, experience and expertise of
national and international oil companies that are active in the region. This industry has
some of the lowest cost opportunities for very significant emissions reductions in their
production value chain. For example, reservoir CO, which is currently vented to
atmosphere, may instead be compressed ready for transport and geological storage after
minimal clean up (e.g. dehydration).

The oil and gas industry also holds subsurface data from oil or gas exploration and
production necessary to identify, appraise and develop pore space for the geological
storage of CO; and has the technical expertise and knowledge necessary to establish and
operate CO, transport and injection infrastructure. In some cases, existing infrastructure
such as pipelines or offshore platforms may be utilised or re-tasked to support CCS
operations, very significantly reducing the necessary capital investment.

These first projects, being developed in the 2020s, are likely to be the lowest cost
opportunities for CCS projects and may also be the anchor projects for the establishment
of CCS networks that will serve the broader needs of industry in the region seeking a
carbon management solution. In the absence of a material carbon price, these first CCS
projects in the region will likely require capital investment support to reach FID.

Investment in CCS in the 2030s must ramp up significantly to stay on track to achieve net-
zero emissions targets, reaching an average of USD15.6 billion per year (Accelerated
Storage Scenario) during this decade in southeast Asia. By this time, the global CCS
industry will have accrued another decade of operational and commercial experience.
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Business models, risk mitigation strategies, and commercial confidence will have
matured. More providers of CCS technologies and services will have entered the market
and the policy and regulatory environments in developed economies will probably have
strengthened the business case for CCS. The European Carbon Border Adjustment
Mechanism will be in force, effectively exposing exports to Europe to the ETS carbon price.
Private sector finance will likely be more accessible and attract a much lower risk
premium (if any) as the finance sector becomes familiar with CCS. The first CCS projects
in southeast Asia will have commenced operations.

The top three sectors which must host capture projects in the 2030s include, in decreasing
order of investment, bioenergy with CCS in industry, electricity generation, and refining.
These capture projects will require access to CO; transport and storage infrastructure
which will likely be provided, in the majority of cases through networks. The importance
of investment in networks this decade is clear from the GENZO model (Accelerated
Storage Scenario). From GENZO, of the USD155 billion required to be invested in CCS in
the region in the 2030s, over USD73 billion is required for CO; transport and storage
including shipping, pipelines and geological storage development. This infrastructure is
essential to enable the region to reach its net zero targets.

In the 2040s, as operational experience accumulates and networks are established in the
region, government can shift from a capital subsidy policy model toward supplemental
loan guarantees to lower the cost of private finance as the private sector takes a more
active role. Government can gradually remove loan guarantees as the private sector gains
confidence in lending for CCS projects and as the CO; price signal goes higher, making
CCS projects more and more cost-effective.

Recommendations

A phased approach to driving investment in CCS is recommended.

Phase 1 — First Projects; 2020s

e The oil and gas industry is studying several CCS projects in the ASEAN region that
share a common strategy; establish CCS infrastructure to enable the reinjection of
their own reservoir CO,;, and explore opportunities to receive third party CO, for
storage for a fee. Establishing the first CCS projects and their infrastructure to
kickstart CCS deployment in the region this decade and lay the foundations for
broader CCS deployment should be a priority for government climate policy in the
region.

e Where the developer of a CCS project is a National Oil Company, government should
consider supporting the financing of the CCS project off the company’'s balance
sheet. This will necessarily require government to accept a reduced return from the
NOC for a period. This represents, in effect, government investment in the
establishment of CCS infrastructure that will deliver a return in the future.
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Government should put in place a proactive strategy to identify and obtain sources
of external finance that could support these first CCS projects. This could be
provided in the form of grants or concessional loans or loan guarantees. Sources to
consider include the World Bank Group, the Asian Development Bank, the Green
Climate Fund and developed countries with climate aid programmes or climate -
related investments in the ASEAN region such as Japan, Australia, and the USA.
Multilateral initiatives focused on CCS such as the Carbon Management Challenge
which has an explicit objective of supporting carbon management efforts in the
Global South (Clean Air Taskforce, 2023) should also be actively engaged.

Government should consider the provision of targeted low-cost loans, capital grants
or operational subsidies to CCS projects to bridge any remaining finance gap and
allow developers to reach FID. Public finance could be awarded on a competitive
basis to ensure funds are allocated and utilised efficiently.

Governments should commence the development and implementation of carbon
pricing schemes, starting at low prices for the least developed ASEAN economies,
but with announced plans to increase the price in the future. Even at low prices of a
few dollars per tonne of CO,, carbon pricing, if applied broadly across the economy,
could generate hundreds of millions of dollars of revenue for each government
which could then be used to support climate mitigation initiatives, including CCS.
These schemes will also set a clear expectation in the market of more stringent
future climate policies and higher carbon prices that will incentivise increased
analysis of CCS opportunities, entrepreneurial activity and CCS project development.

Phase 2 — CCS Network Establishment and Deployment Ramp-up; 2030s

In the 2030s, Governments should aim to facilitate investment in the next wave of
CCS projects especially where they leverage the infrastructure developed by the first
wave of CCS projects.

Governments should prioritise investment in additional CO; transport and storage
infrastructure, including shipping necessary to establish CCS networks that will
reduce the overall cost of CCS, and emissions mitigation, in the region. This will
require continued development of carbon pricing programs (carbon price should
continue to rise), continued engagement with multilateral development banks and
other potential sources of external finance, and continued provision of targeted
capital support.

Governments should increase international collaboration and regional cooperation
and proactively seek to facilitate investment in geological storage resource
development and CCS networks.

In addition to leveraging CO;, transport and storage infrastructure that has been
constructed in the 2020s to service the first CCS projects, Governments should
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deliberately target specific opportunities to create CO, collection hubs to service
regions with significant emissions intense industry, to support the next wave of
investment in CO, capture projects.

Phase 3 — CCS Industry Maturity; 2040s and beyond

During this decade, governments should achieve material carbon prices that are
sufficient to drive investment in CCS, and all other climate mitigating technologies,
with little or in some cases no public finance or policy support. The capital
investment required for CCS in the region peaks in the 2040s at an average on over
USD40 billion per year. Investment at this scale will only be possible with full private
sector engagement.

In the 2040s Governments should look for opportunities to facilitate private sector
investment in CCS investments that are commercially viable without significant
public finance. One potential opportunity will likely be the production of low carbon
hydrogen and its derivatives.
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