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EXECUTIVE SUMMARY

By 2050, Asia Pacific (APAC) is expected to account for 50 per cent of global gross domestic production
(GDP) and 50 per cent of the world’s energy use. The ability to capture, transport, store and trade CO,
will be essential for decarbonisation in APAC and in its journey towards net zero, while continuing to
meet the growing energy needs of businesses and communities. Carbon capture and storage (CCS) is
already proven from a technical perspective, but unlocking APAC’s CCS potential is challenged by
disparate access to viable underground geological storage, incomplete domestic regulatory
frameworks, and the lack of cross-border CCS policies (i.e. treaties, regulations, standards, etc.) and
infrastructure.

International agreements like the Paris Agreement or the London Protocol provide building blocks for
cross-border CCS projects, but do not specify how governments should practically implement such
agreements. Absence of international guidelines notwithstanding, countries are beginning to form
bilateral agreements to capture emissions in one country and store them in another, promoting
investment in cross-border projects. However, several details, including the distinction between
issues to be addressed in bilateral agreements versus commercial ones, remain undefined. APAC
countries also do not have common regional regulatory framework, standards, emissions accounting
rules, or financial mechanisms to encourage cross-border CCS. Finding a flexible pathway that allows
countries to capture CO; in one country and store in another and seek financial benefits (tax breaks,
avoided taxes, carbon credits, etc.) in either country is needed to encourage large scale development
of CCS in Asia.

This study explores possible options for using emission reductions from cross-border CCS to meet
climate targets and clarifies what should be included in bilateral and commercial agreements for
cross-border CO, transport and storage in the region. The study suggests approaches to emissions
accounting, government-to-government agreements and commercial agreements needed to
operationalize cross-border transport and storage, necessary minimum regulations, and guidelines
for the certification of emission reductions from projects. The study’s recommendations have been
developed through reviewing prevailing international standards and regulations on carbon
certification and financing schemes, existing CCS case studies, and discussions with various
stakeholders. The study is therefore aligned to international standards and regulations such as the
Intergovernmental Panel for Climate Change (IPCC), the European Union (EU) CCS Directive and
London Protocol.

Recognising that governments and commercial parties in APAC may have different perspectives on
how to operationalise CO; trade, this study is meant to serve as an overarching set of principles with
multiple options for parties to pursue. It, therefore, allows governments to implement national
policies and regulations and pursue options reflective of their needs.

Finally, while this study primarily focuses on the emission reduction accounting, accreditation and the
operationalization aspects of cross-border CCS projects, it is also imperative for governments to agree
on dispute resolution mechanisms given the novelty of cross-border CCS concept. Other important
aspects that are required to accelerate CCS deployment are listed in Appendix i.
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1. INTRODUCTION

i. Objectives of the study
The study focuses on providing recommendations for accelerating cross-border CCS projects in APAC,
that:

e Enable the implementation of cross-border agreements under prevailing international
frameworks;

e Are consistent with national policies on carbon certification processes; and

e Outline key bilateral and commercial elements required to facilitate such projects.

ii. Key aspects of the study

Five key aspects underpin the application of this study:

e Alignment with international standards and regulations on CCS and carbon financing
mechanisms;

e Avoidance of double counting via clear rights to emission reductions and procedures to
account for emission reduction reversals;

e Adoption of best practices in operationalisation of cross-border CCS projects, including best-
in-class risk management measures and liability frameworks;

e Guidance to facilitate bilateral and commercial agreements for cross-border CCS follows
international standards yet is flexible to account for each country’s regulatory environment
and specific needs; and

e Technology-neutral and applicable to all CCS projects.
iii. Scope of the study

The study covers 2 main elements:
(a) Emissions reductions accounting and accreditation, which includes guidance on:
e Emission reduction unit generation
e Rights to emission reductions
e Cross-border emission reduction transactions
e Carbon MRV
e Permanence
Operationalization of cross-border CO, transportation and storage, which includes guidance on:
e (O, stream criteria
e Transportation modes and requirements
e Storage site permitting
e MMV and auditing requirements (of storage)
e Site closure procedures

e QOperating liabilities

#
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The study covers the entire CCS value chain from capture, to transport, to storage. Each of the
subsections addresses a step in the value chain related to either the accreditation process to certify
emission reduction units from the project, or the physical flows of CO, across the project’s operational
phases, as shown in Figure 1-1.

_ Carbon policies (based on project proponent's country) A _
Cross-border emission
~ duction t i Carbon MRV
A Voluntary reucon ransactions ,
%- schemes ermanence
] — L Project | i Credit/ | (measures for accounting for
'5 ) proponent certificate | emission reduction reversals)
Compliance i Rights to
schemes | 7 emission Emission reduction
reductions unit generation
CO, stream criteria
> Shipping MMV &
CO; Transportation . auditing
: rin :
o0 capturing modes & > C(zglsxtr?tr & | requirements
o country requirements v Storage site
=4 > Pipeline permitting
2
u = ' . . peae =
Operating liabilities
Co; S )
leakages (financial liability for compensating for damages and
remedial measures)

Figure 1-1: Scope of the cross-border CCS study
iv. Roadmap towards accelerating cross-border CCS certification

The study provides guidance on several critical elements needed to accelerate cross-border CCS
projects in APAC and outlines elements to include in bilateral and commercial agreements. This is part
of the wider roadmap required to advance project implementation, as illustrated in Figure 1-2.

Implement policies & Establish bilateral
Develop/build on mechanisms to support agreements between
national CCS regulations cross-border CCS capture & storage
certification countries

Define blueprint &
JAS)}Y incentives to unlock
investment into CCS

Initiate interest among Define project set-up Establish commercial

Assess project

potential project parties e b

to explore opportunity

and structure, with clear agreements between
roles and objectives parties

A . oL shtac | . S
Government responsibilities  Private sector responsibilities Developments happening concurrently .
]

Figure 1-2: Roadmap towards accelerating cross-border CCS in APAC

>
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2. EMISSION REDUCTION ACCOUNTING AND ACCREDITATION

The use of CCS projects in accreditation schemes! is limited today, but significant progress has been
made in developing methodologies and standards for certifying emission reductions from CCS.
However, critical gaps remain in how cross-border projects account for emission reductions and their
eligibility for accreditation schemes. This chapter provides guidance on these issues, including the use
of accreditation standards, rights to emission reductions, and adjustments for leaked emissions.
Recommendations for how bilateral and commercial agreements should address these are also
included within each subchapter.

i. Emission reduction unit generation

In the short-mid-term, CCS projects are likely to be primarily used for internal emissions accounting
for corporate reporting — as an abatement lever for decarbonisation or to reduce taxable emissions
under an Emissions Trading Scheme (ETS) or carbon tax regime. A relevant accounting methodology
should be used to ensure that the emission reductions are certified and verified. The claim towards
such compliance schemes can then be counted towards the NDCs of the company’s host country. For
these use cases, guidance on emission reduction ownership, carbon MRV process and managing the
risk of reversals has been provided under Chapter 2(ii) to 2(v).

In theory, cross-border CCS projects could also generate credits for trading under an ETS, cap-and-
trade scheme or in the voluntary carbon markets (VCM). However, this is more likely in the long-term,
as current carbon credit prices are not competitive with the cost of CCS today. There are five potential
accreditation standard types that can be used to certify emission reductions to generate credits from
CCS projects (refer to Table 2-1).

Table 2-1: Accreditation types for certifying emission reductions

Accreditation types Examples of standards with existing or developing CCS methodologies

Article 6.2: Japan's Joint Crediting Mechanism (JCM) is used by Japan for Article 6.2
Register emission transactions under the Paris Agreement

LCRICEELELBENERREINE o Government of Japan entrusts private sector entities to implement projects

applicable for that can generate JCM credits, which was previously used for the preceding
Internationally Transferred Kyoto Protocol

Mitigation Outcomes

(ITMOs) e JCM is looking to use the International Organisation for Standardisation
s).

(1SO) as a reference methodology, to include CCS projects in its scope

International standard: Several VCM standards have CCS methodologies, but all do not have guidance
Register emission for cross-border cases

reductions under e Gold Standard has a CO, removal draft methodology, but only accepts

applicable for the Voluntary
Carbon Market (VCM).

e Puro.earth has a Geologically Stored Carbon methodology, but only for
storage through direct air capture (DAC) or biogenic capture, and

1 This is referring to schemes for accrediting and certifying emission reductions, which could include carbon market mechanisms and standards as well
as independent carbon accounting mechanisms.
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Accreditation types Examples of standards with existing or developing CCS methodologies

geological storages under Europe or American laws (or authorities
following similar requirements)

e Verra’'s CCS+ draft methodology under the Verified Carbon Standard (VCS)
is developing guidance on cross-border cases

Domestic standard: Countries with domestic standards that have/are developing methodologies
Register emission for CCS

RIS EERC PRI o China's Greenhouse Gas Voluntary Emission Reductions Program (CCER) is

standard, applicable for developing a CCUS methodology
VCM and/or domestic

compliance scheme. For
these schemes,
governments approve,
register and verify projects

and methodologies via an
appointed regulator. * None of these programs provide guidelines for the project proponent

storing CO, in another country

e Australia's Emission Reductions Fund (ERF) has a CCS methodology to
generate Australia Carbon Credit Units (ACCUs), which can be used for
domestic compliance as well as for voluntary targets

e American Carbon Registry (ACR) has a CCS methodology, which can be used
for domestic compliance as well as in the VCM

SIS OLIRIER R E G EM Some ETS accept CCS projects, but mostly outside of APAC

(ETS) or cap-and-trade: e Both the EU and United Kingdom (UK) ETS allow emitters to use CCS
Claim or register emission projects to reduce their obligations (allowances not generated); where the
reductions under domestic UK government has tailored policy approaches and CCS incentives for

ETS or cap-and-trade different CCS business models
scheme, contributing

e Japan's Green Transformation (GX) — ETS allows JCM credits to be
towards host country NDCs.

exchanged for allowances, which is planning to accept CCS projects

e California’s Low Carbon Fuel Standard (LCFS) has a CCS Protocol to allow
CCS projects to generate credits for domestic cap-and-trade scheme

Article 6.4%; Article 6.4 is developing a CCS methodology as a transition from the Clean
Register emission Development Mechanism (CDM) under the Kyoto Protocol

(T IR o Guidelines proposed to have removal activities under Article 6.4, which will
applicable for generating include CCS

Article 6.4 Emission

Reductions (A6.4ERs).

As most CCS methodologies under existing accreditation standards lack guidance on cross-border
cases, the study provides recommendations to address these gaps (e.g. defining rules for emission
reduction rights, designation of carbon MRV responsibilities, etc.), allowing the use of these
methodologies. The project proponent should decide on the appropriate accreditation standard to
certify the project’s emission reductions, depending on the carbon policies of its country, as shown
in Figure 2-1.

2 Article 6.4 is not currently a viable option as it is not operational yet.
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Is the project intended for...

Generating credits or certificates that can

be sold or traded with...

Generating ETS

allowances

Reducing
corporate
emissions

Meeting capture
country's NDCs

Governments ...Foreign ...Domestic
companies “companies
e Isthe capture
country eligible
to participate in Use Chapter 5
Article 62 Use relevant of the 2006
+ Does the poestheeTs | ivnpnmeetll - IRES
Does the capture Il 8 or Nationa
Capture country low th Does th ; allow (e.g., 1SO) account Greenhouse Gas
have an ITMO country af ow the oes ehcap ure the use of and claim for Inventories to
authorization ueS:\i‘:si((:)(n:'\s cg:vr;t;\:mf:ﬁlzs cross-border CCS emission afccogg; and claim
5 3 Ymes ; or emission
process: reductions for accreditation CCS to generate reductions reductions
¢ IsCCSan international standard? allowances?
activity outside trade?
of the country's
unconditional
NDCs or
outside of its May be used concurrently
NDC scope?
ﬁ Can only be sold 1 1
domestically/used for
CCS should not reducin en:li/ssions Are the allowances CCS can only
be used to & ‘ interoperable with a be used to
generate ITMOs domestic standard? reduce ETS

If accepted by
domestic companies

obligations

Can also useJ
domestic std

from the country

ETS (allowance)

International

Figure 2-1: Flowchart for deciding on possible accreditation standard(s)

In summary, emission reductions from cross-border CCS projects can be certified under various
accreditation mechanisms, depending on the project's intended use and domestic regulations, which
should be captured within commercial agreements.

Recommended guidelines for emission reduction unit generation:

Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements:

e Capture country decides on a whitelist of approved certification standards

To include in bilateral
agreements

Project proponent has the right to use the CCS project for its chosen
certification standard, and should ensure compliance with domestic carbon
policies and CCS regulations

To include in .
commercial agreements
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ii. Rights to emission reductions

The rights to cross-border CCS emission reductions should be clearly defined within the bilateral and
commercial agreements to prevent any double claiming or issuance of credits by multiple parties.

While the 2006 IPCC Guidelines for National Greenhouse Gas Inventories® provide guidance on
reporting of greenhouse gas (GHG) emissions from cross-border CCS projects, there are no
international guidelines that specify how emission reductions from cross-border CCS projects should
be claimed under countries’” NDCs. This study proposes three options for assignment of emission
reduction ownership rights at a country level, with the flexibility for countries to bilaterally agree on
how to assign the rights (see Table 2-2).

Table 2-2: Options for rights to emission reductions*

(a) Single ownership, where
the capture country retains
rights to the emission
reductions to claim towards
their NDCs

Options

(b) Single ownership, where
the capture country retains the
rights to generate ITMOs from
the project under Article 6.2 of
the Paris Agreement

(c) Joint ownership, where the
capture and storage countries
can both agree on a split of the
emission reductions to claim
towards their NDCs

e Based on principle that
ownership should go to
where emissions would have
taken place

e Provides clear case for
capture country to
incentivize cross-border CCS
projects

e Ensures clear credit
ownership rights, using
already established
mechanism

e Storage countries have
opportunity to benefit
beyond storage fees

e Storage countries have
opportunity to benefit
beyond storage fees

e Storage countries have no
emission reduction benefit

¢ Dependent on capture
country/ project proponent's
intended use — they may not
agree to generate ITMOs

e Capture country cannot
claim for emission reductions

¢ Not clear if this will be
accepted internationally in
practice

e Risk of double counting will
need to be managed
carefully

e In near-term, ITMO prices
unlikely competitive with
cost of cross-border CCS

Where emission reductions are intended for use towards ETS or carbon tax obligations, or for
generating credits in the longer term, the rights to emission reductions should be assigned to the

3 Chapter 5: CARBON DIOXIDE TRANSPORT, INJECTION AND GEOLOGICAL STORAGE, 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
While the IPCC Guidelines can be interpreted to reflect that capture countries can deduct emissions in cross-border CCS projects from their national
greenhouse has inventories, engagements with industry stakeholders suggest that governments can agree bilaterally to other accounting arrangements,
so long as there is no double counting of emission reductions.

4 These options are not meant to be exhaustive or mutually exclusive. Though options (b)/(c) layout the mechanism to share emission reduction rights
with storage country, in principle, all options lean towards these rights going to the capture country. This is because if the storage country is assigned
the rights to emission reductions, capture country will likely have no incentive to export emissions unless it is paid to do so. The storage country may,
thus, have to pay the capture country to import emissions, which is a highly unlikely scenario. Therefore, assigning emission reduction rights to capture
country is more plausible for development of cross-border CCS projects.
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project proponent, who should be required to provide proof of agreements with the other project
parties to seek certification and own the rights to the certificates or credits generated.

Recommended guidelines for rights to emission reductions:

NS UGINNIEIEIE|M ¢ Agree on ownership rights to the emission reductions
agreements

To include in ¢ Only project proponent can claim for projects' emission reductions or use them
commercial agreements to generate carbon credits or certificates®

iii. Cross-border emission reduction transactions

When cross-border CCS generates carbon credits for trading, the emission reductions can count
towards the NDCs of other countries (aside from the capture country), depending on the project
proponent’s chosen accreditation scheme (refer to Figure 2-2). The project proponent can thus
transfer the project’s carbon credits to other parties, as long as transactions meet international
standards and domestic regulations. This option should be established in the commercial agreement.

Could be interoperable

Article 6.2 standard International standard Domestic standard Corporate emissions
ITMOs, for Emission reduction Emission reduction
international unit, mostly voluntary unit, may be Claim/Allowance unit, Claim
compliance but may be applicable for voluntary only for compliance (no units generated)
(to meet NDCs) for compliance or compliance

Capture country Depending on

standard & usability
internationally

[For ITMOs only]
If A authorizes

CCS for ITMOs, Claimed under
can sell to other . : project proponent,
countries ' ! to count towards

] 1

A’s NDCs

[\ [p] e NDCs

Capture country NDCs

:
1
1
:
1
Other countries Storage country !
1
1
1
1
1
1

Emission reduction unit transfer from project proponent to government/private sector entity
- % Accounting flows of emission reductions (no transfer of units)

—  Emission reduction unit flows from government to government Note: Article 6.4 is not reflected here as it is not yet operational

Figure 2-2: Accounting flows of emission reductions towards NDCs

5 Derived from interpretations of the Gold Standard Methodology for Biomass Fermentation with Carbon Capture and Geologic Storage and the Puro
Standard Geologically Stored Carbon Methodology.
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The project proponent should ensure their chosen accreditation standard prevents double counting
of emission reductions, avoiding both double issuance (issuing credits in multiple registries) and
double usage or claims (reusing retired credits or multiple parties claiming the same credits).

Recommended guidelines for cross-border emission reduction transactions:®

To include in * Project proponent has the right to transfer project's emission reduction units

commercial agreements to other parties, and should ensure that transactions are aligned with
international standards and domestic regulations

iv. Carbon MRV

The project proponent shall be responsible for overseeing the MRV process to certify the project’s
emission reductions. They should follow the MRV requirements set by the chosen accreditation
standard, including for the selection of a third-party auditor or validation/verification body (VVB)
approved by the accreditation standard where needed.

The other value chain parties should agree to support the project proponent and carry out their
respective responsibilities to collect and report on data required for carbon MRV, following the local
regulatory requirements for Measurement, Monitoring and Verification (MMV) for the project’s
operation and maintenance’.

The parties should also agree on the chosen approved VVB to ensure cooperation for verifying the
project's emission reductions across the CCS value chain. These details should be clarified in the
commercial agreements, and supported by an agreement to share data between countries.

Recommended guidelines for carbon MRV:

N UG NNGIETEIE|M ¢ Agree to share data for emission reduction certification

agreements Underlying assumption to recognize in bilateral agreements:

* Projects will follow standards for carbon MRV as required by chosen
accreditation methodology

To include in * Project proponent is accountable for carbon MRV process and contracting an
commercial agreements approved third-party auditor

e Other project operators will cooperate with project proponent to support the
emission reduction certification

v. Permanence

An essential criterion for ensuring the integrity of emission reductions through CCS is permanence,
which guarantees that sequestered carbon remains stored long-term. The risk of non-permanence in
CCS projects arises from potential leakages, leading to the reversal of emission reductions.

In cross-border CCS projects, two key issues must be addressed in the event of CO, leakages: (i)
accounting for liabilities related to leaked emissions (permanence), and (ii) assigning responsibilities

5 No recommendations for bilateral agreements as any emission reduction transactions are to be handled via project proponent, or if under Article 6.2,
in a separate agreement between the capture country and other buyer countries.
7 Guidance around how the project’s MMV and auditing processes should be carried out will be covered in Chapter 3.
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for site remediation and corrective measures (operating liabilities). Chapter 2(v) delves into the first
issue, while Chapter 3(vi) covers the second.

Although research is limited, the long-term risk of CO, leakages from storage sites is likely to be
minimal. IPCC’s Special Report on CCS suggests that the fraction of CO; retained in appropriately
managed reservoirs is very likely to exceed 99 per cent over a hundred years, as well as 1000 years,
as the risk of leakage is expected to decrease over time®. This can also be further reduced by
appropriate integrity controls, including storage site permitting process, MMV and auditing
requirements, and site closure procedures, which are covered in Chapter 3 of the study. Nevertheless,
this section provides options for how leaked emissions should be accounted for, if leakages occur.

This study proposes that countries agree on the jurisdictional accountability for leaked emissions.
There are three options for countries to define as the point of handover of emissions accountability

(see Table 2-3).

Table 2-3: Options for handover of emissions accountability

(a) At the border: capture
country can deduct the
reduced emissions from their
NDCs as soon as CO; crosses
over to storage country
during transportation. Any
leaked emissions within the
borders of the storage
country added to the storage
country’s NDCs. Accounting
of leaked emissions in third
party countries or over
international waters should
be agreed upon bilaterally.

Options

(b) At the receiving terminal: if
leakage occurs before the
receiving terminal of the storage
country (including over third
party countries and
international waters), leaked
emissions count towards
capture country’s NDCs (i.e.
emission reductions deducted).
Any leakages after receiving
terminal added to the storage
country’s NDCs.

(c) At the point of injection: if
leakage occurs before injection
(including over third party
countries and international
waters), leaked emissions count
towards capture country’s NDCs
(i.e. emission reductions
deducted). Any leakages post-
injection added to the storage
country’s NDCs.

e Current IPCC guidelines®
may be interpreted to be
following this approach
(i.e. countries report on
emissions within their
borders)

e Capture countries only
take on liability within
their borders, incentivizing
cross-border CCS projects

e Reduces metering burden of
operators, who will only need
to measure amount collected
and transferred to next
operator

e Reduces accounting
complexities as CO; streams
can be mixed once received
at terminal

e Aligns with accounting
standards and carbon MRV
process where emission
reductions are based on
injection amount

e Reduces metering burden of
operators, who will only need
to measure amount collected
and transferred to next
operator

8 |PCC Special Report on CCS (2005). Other research reflect similar or even lower probability of leakage incidents, including Alcade et al (2018) “Estimating
geological CO; storage security to deliver on climate mitigation” and from findings by the U.S. Department of Energy (2016) on underground storage of
natural gas, which can be used as a proxy for CO: geological storage.

9 Chapter 5: CARBON DIOXIDE TRANSPORT, INJECTION AND GEOLOGICAL STORAGE, 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
While the IPCC Guidelines can be interpreted to reflect that any leakage within country borders should be added to their respective national greenhouse
has inventories, engagements with industry stakeholders suggest that governments can agree bilaterally to other accounting arrangements, so long as
leaked emissions are accounted and adjusted for, as the IPCC Guidelines serves as guiding principles and will likely be updated to reflect current
developments.
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e Reduces liability on storage e Reduces liability on storage
countries, who already take countries, who already take
on long-term risks on long-term risks

¢ Does not align with e Does not align with e May not be aligned with IPCC
accounting standards accounting standards where guidelines, as the capture
where emission emission reductions are country will need to account
reductions are typically typically certified based on for emissions outside its
certified based on amount amount injected borders up until the injection
injected e May not be aligned with IPCC |  point

¢ Creates accounting guidelines, as the capture e Capture countries will have
complexities for transport country will need to account to take on accountability for
operators who will have to| for emissions outside its leakages beyond their
clearly delineate the point borders up until the receiving | jurisdiction/control
of border crossing, and terminal e Operators based in storage
may lead to additional e Capture countries will country (i.e. at collection hub,
costs from extra metering possibly have to take on offshore pipeline etc.) will be
requirements accountability for leakages financially liable for capture

e Countries will need to beyond their geographical country's carbon pricing
agree on accounting split boundaries e CO; streams may not be
for international waters clearly separated during
and third-party countries transfer from receiving

terminal to injection point

While countries can bilaterally agree on any option, the responsibilities of the project parties and
countries in case of leakages are summarised in Table 2-4. The project operators should establish
necessary indemnity and risk allocation clauses for emissions accounting adjustments and any
potential any compensation requirements within the commercial agreements. In case of unforeseen
events (e.g. natural disasters) causing significant leakages, parties can default to force majeure.

Table 2-4: Responsibilities of project parties and countries in case of leakages

value chain Int’l waters/3™ |Receiving |Offshore |Injectionto |Long-term
party countries |terminal post-closure [stewardship

Regulatory oversight® [eE[qg To be agreed Storage country regulator
country between

regulator countries

Operating liability Project As per transport |Logistics operator(s)! |Storage Storage
proponent |liability terms operator country

30 5[] 1 Tee) 14 1414 -8 Capture country can deduct emissions from NDCs as per options (a), (b) or (c)

EL IR ERISN R subject to bilateral agreement. CO; leakages will be added to storage country’s
of leakages NDCs if they occur post the border handover under option (a), after the receiving
terminal under option (b) or post-injection under option (c).
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For the leaked emissions that need to be added to the storage country’s NDCs, two approaches may
be applied to account for these reversals, laid out in Table 2-5. These are meant to be exemplary and
may not be exhaustive.

Table 2-5: Approaches to account for emission reduction reversals by storage countries'®

Approach 1: Storage operator sets aside a financial safeguard to compensate storage country

for reversals in case of leakages

Applicability ¢ Not restricted by accreditation type or use

Cost incurred by e Storage operator, who will likely pass on the cost to the project proponent via
higher storage fees

How it works Leaked emissions are accounted for by storage country:

e Storage country adds the leaked emissions to its national emissions accounting,
storage country can mandate compensation by the storage operator (holding
responsibility of the CO;) via the financial safeguard

e Storage countries can specify modality of compensation, e.g. via carbon offsets

e The project proponent maintains its original emission reduction claims based on
the injected emissions, and capture country’s NDCs are not impacted

Approach 2: Project proponent sets up a buffer account to set aside a proportion of the emission
reduction units that will be cancelled, in case of reversals due to leakages

Applicability Only applicable for carbon crediting schemes, and may be required by some
certification standards or regulators

¢ However, buffer accounts are unlikely to be preferred by project proponents
given the impact on financial viability, management and timeline complexity!!

Cost incurred by ¢ Shared between project proponent (the owner of the emission reduction units,
who will only be able to claim for or sell a reduced amount of emission
reductions) and the storage operator (if leakage amount is beyond the buffer
account)

How it works Leaked emissions are cancelled from buffer account:
o If leakages happen, the project proponent maintains its original emission
reduction claims and cancels the emission reduction units in the buffer account

¢ Only if the buffer account is insufficient, any leaked emissions beyond the
quantity in the buffer account should be added to the storage country’s national
emissions accounting, similar to the procedures in Option 1

10 The option to use a financial safeguard is based on existing industry approaches to cover financial liabilities for monitoring and remediation in case of
leakages. These are further covered in Chapter 3(vi). While existing use of such financial mechanisms have not clearly mentioned if such funds are also
used to compensate any additional emissions that need to be accounted for, the study considers the use of these funds to clarify this to ensure that
storage countries are provided with recourse for the unlikely event of a leakage where they have to account for additional emissions to their NDCs and
may incur significant costs as a result. The option to use a buffer account is based on existing carbon market practices and accreditation methodologies
that propose setting aside a proportion of emission reduction credits that cannot be claimed for, to retire from use in case of any leakages.

11 The buffer account will need to be managed by either the project proponent, carbon accreditation standard, or storage country regulator; each of
which will have its owns advantages and disadvantages. The duration for which the buffer account can be returned to the credit owner will also need to
be appropriately decided, as it significantly impacts the project’s financial viability.
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Proportion of contribution can be based on assessment of project’s leakage risks,
or proportion may be fixed and set by the accreditation standard (or whomever
managing the buffer account)

Buffered credits can also be returned to the credit owner upon an appropriate
timeframe after site closure, if not used

Gold Standard & VCS CCS Methodologies:
o Includes tool at project's design phase to assess project's risk
o Credits to be contributed proportionately at each issuance to a buffer pool

If leakage occurs in shared storage hubs, the storage operator should agree with the project
proponents, the share of storage site used. If a buffer account is used, the project proponent will then
cancel the emission reduction units on a proportionate basis.

Recommended guidelines for permanence:

NGOG NNJIEIEIE M ¢ Agree on jurisdictional accountability for emission reversals from leakages and
agreements acceptable mechanisms for the adjustment of such reversals
Underlying assumption to recognize in bilateral agreements:
* Reporting of emissions and leakages to follow established international
guidelines

To include in e Establish necessary indemnity and risk allocation clauses for emissions

commercial agreements accounting adjustments in case of leakages

¢ Decide on mechanism to account for emission reduction reversals caused by
leakages post-CO2 injection

e Where shared storage hubs are used, clarify share of storage site used — to
determine share of leaked emissions to account for? (if using a buffer)

12 Derived from interpretations of UNFCCC 2012 technical paper: “Transboundary Carbon Capture And Storage Project Activities”
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3. OPERATIONALIZATION OF CROSS-BORDER CO, TRANSPORTATION AND
STORAGE

To enable project certification and ensure that the project continues to generate long-term emission
reductions across and beyond its crediting period, the involved parties need to agree on procedures and
requirements for cross-border CO, transportation and storage. This is especially important when the project
covers multiple jurisdictions that may have differing standards and procedures for transporting and storing
CO,. This chapter provides guidance for cross-border CCS value chain parties to agree on requirements and
standards for key elements of the transportation and storage process.

i. CO, stream criteria

Establishing stream criteria for cross-border CCS is crucial due to the diversity of CO, sources, the
need for consistent quality to ensure the CO,'s safety during transport and storage, and compliance
with international regulations such as the London Protocol to guarantee safe and effective storage.
Therefore, governments should align stream criteria with prevailing international standards to enable
the development of consistent and effective policies.

Commercial agreements between companies managing CCS projects should set detailed quality
standards for CO, that conform to legal requirements and are tailored to the project’s specifications.
Additionally, projects should also strive to confirm to industry standards for CO, quality for
transportation. For example, the International Organization for Standardization (ISO) has developed
the ISO 27913 CO, capture, transportation, and geological storage — pipeline transportation systems
stream criteria specifically for transporting CO, through pipelines.

Recommended guidelines for CO, stream criteria in cross-border agreements:

LN S BGENNIENEIE I Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements agreements:
e CO; stream criteria is in line with international standards

To include in ¢ Align on project-specific CO, stream criteria standards, and/or default to
commercial agreements international standard

e Where shared storage hubs are used, CO, stream criteria should be range
bound to account for potential stream varieties

ii. Transportation modes and requirements

Pipeline and ships are considered most likely means of large-scale CO, transport. Pipeline is currently
the prevailing transportation type for CCS, but shipping is crucial for enabling cross-border CCS
transactions within APAC.

When using pipelines, parties must define onshore pipeline jurisdiction according to geographical
boundaries and incorporate state-specific laws where relevant. Regulators should ensure the orderly
construction and operation of pipelines and apportion responsibility for safety and environmental
matters, including liability for leakages, by aligning with international standards. In offshore contexts,
the coastal State must provide consent for the pipeline's route.
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For shipping, parties should adhere to applicable domestic and international maritime laws, including
those set by the International Maritime Organization (IMO) and other protocols for marine pollution
(e.g., the London Protocol). If both parties are signatories to the London Protocol, they should adhere
to its stipulations during cross-border CCS activities. If only one party has ratified the London Protocol,
then that party may still meet London Protocol criteria even if partnering with a non-ratified country.
Otherwise, parties may reference the ISO’s standards for transporting CO; by ship.

While current maritime regulations provide a foundational framework for safety and environmental
protection in cross-border CO, transportation, they may not be specifically tailored for the nuances of CO,
cross-border transactions. Recognizing this gap, the development of future I1SO standards (e.g., the ISO/AWI
TR 27929 standard for transportation of CO, by ship) is anticipated to offer more specialized guidance. It is
recommended that regulators and project parties track the development of international standards and
update their operational protocols with the latest and recommended industry practices. Furthermore,
operators should conscientiously consider a community engagement plan, which includes transparency,
inclusion, education, and collaboration with local governments. This aspect is particularly vital for pipeline
and shipping operations in APAC regions where the direct impact on local communities necessitates careful

attention.

Recommended guidelines for transportation modes and requirements in cross-border agreements:

SN[ UGN NIEYEIE I Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements agreements:
e (O, transportation is in line with international standards

To include in e Ensure CO, transportation practices comply with the latest regulations and
commercial agreements standards, and establish necessary indemnity and risk allocation clauses

iii. Storage site permitting

Project operators are expected to adhere to the permitting protocols of the storage country.
Additionally, within the project framing, it is important for contracting parties to understand the
maturity level of the storage site appraisal and to consider the associated risks at different project
stages, including exploration, appraisal, and operations.

Table 3-1 outlines the key elements that are typically considered in the storage site permitting
process, which can be used as a reference for project operators and regulators to consider in ensuring
sufficient due diligence before permitting the use of a storage site. These standards should be rigorous
to ensure confidence in the secure containment of CO, permanently.

13 Concept derived from interpretations of existing IMO regulations for shipping of COz including: International Maritime Dangerous Goods Code (IMDG
Code), International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC code), London Protocol, 2010 Hazardous
and Noxious Substances (HNS) Convention, London Convention on Limitation of Liability for Maritime Claims (LLMC)
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Table 3-1: Key elements considered for storage!*

Key elements considered for storage site permitting (non-exhaustive)

Information on e Name and address of proposed operator
proposed operator e Proof of technical competence of proposed operator

Project information e |njection location, parameters, and project concept
e Storage development plan, including injection and operating plan, storage
performance forecast, CO, stream composition, injection rates, pressures

Storage site e Geological site assessment and site characterization, including detailed
information modelling and analysis of the geological integrity of the storage site

e Assessment of storage site location and boundaries

e Assessment of storage site hydraulic unit, capacity, injectivity, and containment
e Past development history of storage site

\IEEHV RN o Establishment of a risk register focusing on geological uncertainty and

significant containment risks

irregularities e Plan of risk mitigation and management of uncertainties

e Frequent regulatory engagement and requirement to notify competent
authority in the event of leakages or irregularities

Monitoring plan e Detailed monitoring and corrective measures plan for site performance and
detection of irregularities.
e Process and frequency for reviewing and updating the MMV plan.

(ol Tad\ 7N [CEHUIEI o  Procedures to be followed in the event of deviations from predicted
plan performance or in case of irregularities

Impact analysis e Environmental assessment (e.g. wildlife, water bodies, and cultural sites)
e Socio-economic impact analysis on local communities.
e Evaluation of subsurface criteria for containment security.

Proof of financial e Requirement to establish and maintain the financial security to ensure financial
security obligations of operator

Closure and post- e C(Clear guidelines for site closure and post-closure responsibilities
closure e Inclusion of provisional key performance indicators / performance measures
considerations and conditions for site closure in storage permit

Project operators must also adhere to the pore space rights of the storage country and ensure that
the key considerations described in Table 3-2 are addressed. Two regulatory models typically govern
the access to pore space rights!>:

(a) Private ownership: Under this model, the landowner holds the rights to the pore space

beneath their property. In this scenario, the rights to the pore space are owned by the surface
landowner. These rights can be sold, leased, or, in some instances, condemned and captured

14 Sources: Elements derived from British Geological Survey Report: How to submit a CO storage permit: Identifying appropriate geological site
characterization to meet European regulatory requirements; 1ISO 27914: Carbon dioxide capture, transportation, and geological storage — Geological
storage; EU CCS Directive; Regulation No. 14 of 2024 on Maintenance Activities for Carbon Capture and Storage President of the Republic of Indonesia;
London Protocol; Australia Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act)

15 Source: World Resource Institute - Guidelines for Carbon Dioxide Capture, Transport, and Storage
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by eminent domain. Project operators must negotiate directly with landowners to secure
these rights, making it essential to understand the intricacies of property rights within the
storage country.

(b) Public interest: This model involves governmental oversight of subsurface pore spaces. The
government acts as the steward of these spaces. Project operators need to align with
government regulations and requirements to utilize these spaces effectively.

Table 3-2: Considerations regarding pore space rights?®

Considerations regarding pore space rights

Project proponent ¢ Adhere to the pore space rights as defined by storage country's regulations.

¢ Ensure capacity allocation meets local storage requirements

Storage operator e Engage with government to establish pore space ownership enacting legislation
for CCS deployment.

¢ Ensure there is sufficient pore space resource to meet the project requirements
and provide the necessary information to the project proponent as needed

e Demonstrate legal right to use surface and subsurface sites

e Provide regulators with access for site inspections to ensure ongoing compliance
and safety.

e Secure land access rights for MMV activities that may extend beyond the
immediate area of the CO, plume to encompass the full project footprint.

¢ Plan for contingencies and mitigation strategies to address potential subsurface
issues that may arise during the project's operation

Within commercial agreements, the storage operator should therefore agree to strictly follow the site
standards and regulations set by the storage country.

Recommended guidelines for storage site permitting in cross-border agreements:

LN UGN NIEIEIE I Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements agreements:
e Storage country regulations govern storage site permitting

To include in e Storage operator to strictly follow storage and site operation standards (e.g.
commercial agreements pore space rights) and any additional requirements required by law and in the
bilateral agreement?’

16 Source: World Resource Institute - Guidelines for Carbon Dioxide Capture, Transport, and Storage

17 Concept derived from interpretations of British Geological Survey Report: How To Submit A CO, Storage Permit: Identifying Appropriate Geological
Site Characterization To Meet European Regulatory Requirements; ISO 27914: Carbon Dioxide Capture, Transportation, And Geological Storage —
Geological Storage; EU CCS Directive; Regulation No. 14 of 2024 on Maintenance Activities for Carbon Capture and Storage President of the Republic of
Indonesia; London Protocol; Australia Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act)
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iv. Monitoring, Measurement, and Verification (MMV) and auditing requirements

MMV plans are required to confirm the secure and permanent containment of CO, and verify the
project’s emission reductions for its carbon MRV. This study focuses on MMV requirements at the
storage site when leakage risk is most significant. MMV at the storage site serves two main
purposes &
e Containment — Providing stakeholders with MMV data that evidences secure CO, storage and
initiates timely controls.

e Conformance - Verifying storage performance aligns with injectivity, capacity, and CO, behaviour
predictions to prove long-term CO, storage effectiveness.

The storage operator should therefore ensure that MMV is regulatory-compliant, risk-based, site-
specific, and adaptive and ongoing!°. These principles guide the design process that identifies the
monitoring tasks and the respective technologies needed to reduce storage risks. Furthermore, the
auditing body of the project is responsible for ensuring that the project adheres not only to the MMV
plans but also to any additional requirements stipulated in bilateral and commercial agreements.

e Compliant with regulatory outcomes and requirements

The MMV plan should comply with the regulatory outcomes stipulated by the storage country, which
may include?® evidence of permanent storage, protection of adjacent resources, sustainability of
environment, community support and assurance, and stakeholder confidence. Storage site regulators
should verify that the storage operator’s MMV plan includes key information that will assure that
leakage and other incident risks are managed, as part of the permitting process. Some of these
outputs (e.g. risk assessment, site characterization and assessment, monitoring parameters) serve as
inputs for the project’s carbon MRV, which is required by the project proponent.

e Risk-based plan development
Regulators should require that MMV programs are updated periodically, to reflect the latest storage
site behaviour and consider more site-specific risks. For example, the MMV scope may need to be
scaled up, or may require more advanced monitoring technologies. These insights should be informed
through systematic risk evaluations that are independently validated and based on collective expert
judgement.

e Tailored to be site-specific
Technologies selected for each monitoring task should be based on site-specific feasibility
assessments and customized to ensure optimal monitoring performance. For example, projects can
segment areas of the storage site, map out the specific risks in each area, and identify specific
technologies required for monitoring each area.

18 Source: "A Risk-Based Framework For Measurement, Monitoring And Verification Of The Quest CCS Project, Alberta, Canada" International Journal of
Greenhouse Gas Control 26 (2014); "A Risk-Based Framework For Measurement, Monitoring And Verification (MMV) Of The Goldeneye Storage Complex
For The Peterhead CCS Project, UK" International Journal of Greenhouse Gas Control 61 (2017); Risk Based and Proportionate Measurement, Monitoring,
and Verification (MMV) Plans that Meet Key Regulations (2024)

19 Source: "A Risk-Based Framework For Measurement, Monitoring And Verification Of The Quest CCS Project, Alberta, Canada" International Journal of
Greenhouse Gas Control 26 (2014); "A Risk-Based Framework For Measurement, Monitoring And Verification (MMV) Of The Goldeneye Storage Complex
For The Peterhead CCS Project, UK" International Journal of Greenhouse Gas Control 61 (2017); Risk Based and Proportionate Measurement, Monitoring,
and Verification (MMV) Plans that Meet Key Regulations (2024)

20 Source: Global CCS Institute: Development of a Measurement, Monitoring and Verification Technical Framework for Geological Storage of CO; in
Australia
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e Adaptive plan in nature and ongoing
MMV activities in a CCS project should be flexible to meet the project’s shifting needs throughout its
lifecycle. From the pre-injection phase through post-closure, the performance of the storage site
should be robustly and continuously monitored to ensure that monitoring systems are effective, and
to provide clear evidence of the site’s stability and safety to the surrounding environment.

In addition, beyond the MMV plan, the operator’s reporting responsibilities and the countries’ rights
to data in case of leakages need to be clarified across the value chain. Reporting responsibilities in
case of leakage at the storage site during the operations and post-closure periods are proposed in
Table 3-3. Upon transfer of storage site to the regulator for long-term stewardship, reporting
responsibilities will also be transferred to the storage country regulator, as per prevailing regulatory
requirements.

Table 3-3: Reporting responsibilities in case of CO, leakage at the storage site location?!

Regulators Operators

Scenario A: CO, Responsibility for reporting any CO, leakage will lie with |Storage operator to
(ool ul[ o=l NIaNeE: o] i[{=Ml storage operator in storage country. Countries that are  |agree to provide data on
country, stored in claiming for emission reductions have rights to the data  |leakage of CO, or
storage country specifying the quantity of CO, leaked within a period irregularities to the
deemed appropriate. project proponent (or
the country claiming for
the emission reductions
of the project) and the
country in which leakage
has occurred, in a timely
manner

Scenario B: CO, Responsibility for reporting any CO, leakage will lie with
(o= oJul[o=te MaWaa (V] 1i[o] Ml storage operator in storage country. Countries that are
countries, utilizes claiming for emission reductions and are affected by CO,
(elnnalela W del 1B 1{=M8 leakages have rights to the data specifying the quantity of
in storage country CO, leaked within a period deemed appropriate. Chapter
2(v) provides recommendations for how these leaked
emissions should be accounted for.

It is important to acknowledge that the scaling up of CCS operations may necessitate the use of a
singular vessel to transport CO, from various capture sites, which introduces complexities regarding
the mixing of CO, streams and the reporting and apportionment of accountability for emissions. In
such cases, a similar approach proposed in Chapter 2(2.v) should be used where the transport
operators should agree with the project proponents the share of vessels used. Reporting
responsibilities should still lie with the relevant operator holding responsibility of the CO,.

Recommended guidelines for MMV in cross-border agreements:

LN S BGENNIEYEIE I Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements agreements:
e Storage country regulations govern MMV

To include in * Ensure compliance with local MMV and auditing requirements

CIPEEEIEREEUENIEY o Storage operator to provide data on CO, leakages or irregularities to the
project proponent and the relevant regulatory authority in a timely manner

21 Concept derived from interpretations of 2006 IPCC Guidelines for National Greenhouse Gas Inventories
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v. Site closure procedures
A storage site should be authorized for closure only upon confirmation that all conditions specified in
the closure plan have been satisfactorily met by the storage operator. A storage site shall be closed:
e [f the relevant conditions stated in the permit have been met;
e At the substantiated request of the operator, after authorization of the competent authority; or

e If competent authority decides to withdraw storage permit (e.g. non-compliance, significant
leakages, failure to meet permit conditions).

Developing a closure plan is a key aspect of the site permitting process. This plan articulates specific
KPIs that are mutually agreed upon by both the operator and the regulator. The storage operator must
adhere to site closure, post closure and liability transfer procedures as per regulatory requirements.
Following the official certification of a site's closure, its management—including periodic MMV-shifts
to a regulator-designated entity, ensuring the site's long-term integrity and regulatory compliance.
Successful site closure relieves project operators of any ongoing responsibilities, assuming full
compliance with closure conditions has been verified.

Recommended guidelines for storage site closure procedures in cross-border agreements:

LT[ DG NNIEYEIE M Recommendation not applicable. Underlying assumption to recognize in bilateral
agreements agreements:
e Storage country regulations govern closure and post-closure procedures

To include in e Project proponent has the right to request for site closure and post-closure
commercial agreements progress reports from the storage operator to assure the integrity of CO,
containment

vi. Operating liabilities

As mentioned in Chapter 2(v), while the risk of CO, leakages are minimal and can be further minimised
through appropriate control measures, it is still important to clarify the liabilities of the project parties
in the unlikely event of a leakage. This section focuses on addressing the delineation of operational
liability among stakeholders to promptly address remediation and corrective measures required,
including the responsibility to remedy any environmental damages caused by the leakage??.

In short, the study addresses the financial liabilities of the project parties in this section and the
emissions accounting liabilities in Chapter 2(v) (as summarised in Figure 3-1)%3.

22 The focus of this section on financial liabilities is specifically on enabling swift remediation and clean-up efforts rather than dictating the principles of
civil liability, which are left to Member States to determine according to their own legal frameworks and policies. This approach ensures that immediate
action can be taken to mitigate environmental impacts, while the broader legal and financial implications are addressed within each jurisdiction's specific
legal context.

23 QOperating liabilities during transportation are assigned to relevant shipper or buyer covering transport liabilities, as per typical cargo liabilities and
terms of commercial contracts.
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Operation to
post-closure

Long-term
stewardship

Capture Transportation Injection

Y <o &
" N—— ‘|!|!P
Project Transport Storage operator
proponent (PP) operators (SO) facility

Capture

Shipping

country (CC) & pipeline RSIECSECHITy(5C)
PP is the party or Party covering SO responsible for the CO, will be Escrow fund (or
parties sponsoring  transport liability financially liable for any leakages during similar mechanism)
Operating @B | the project, one of  will be financially storage, until successful transfer of can be used to pay
liabilities | == | which is likely liable for any responsibility after post-closure for any leakages
the emitter leakages during under SC's
transportation

responsibility
Option (a): Any leaked emissions within SC’s borders are added to its NDCs, CC will claim for emission
reductions based on amount transferred to SC at the border handover point

Accounting @ Option (b): Any leaked emissions before the receiving terminal are reduced from CC’s emission reduction
liabilities claims; any leaked emissions after CO; is transferred at the receiving terminal are added to SC's NDCs
Option (c): Any leaked emissions before injection are reduced from CC’s emission reduction claims; any
leaked emissions after injection are added to SC’s NDCs

Figure 3-1: Operating and accounting liabilities among project stakeholders across CCS value chain

In the short-medium-term, CO, leakage liabilities are outlined by commercial agreements between
the project operators, with operators being accountable for leakages and regulators providing
oversight (refer to Table 3-4). Operators should clarify liability for CO, leakage at designated transfer
points across the value chain. In the long term, once site closure is complete and post-closure
requirements are met, the operating liability shifts to regulators for ongoing stewardship. All parties
should designate competent authorities as the central point of accountability for CO, liability

concerns, providing a clear path for managing any potential leakages and their associated
responsibilities.

In addition, to ensure that the relevant entities holding transport liability have clarity on the
regulatory jurisdiction they are liable under, countries should agree on regulatory responsibility
during CO, transportation. There are two choices for countries to split regulatory responsibility:

(a) Based on international boundaries, where relevant maritime and/or third-party country
regulations apply if transferring over international borders or third-party countries. This
option follows existing norms for regulatory responsibility during transportation of goods
across borders and does not impose additional administrative burden on capture and storage
countries and the operators. The main risk of this option that will need to be managed is that
regulatory requirements specific to CO, transportation may not be well defined in these
contexts and may therefore create uncertainty for operators.

(b) Based on a mutually agreed handover point, where countries agree on a point where
regulatory responsibility shifts from one country to the other. This ensures clear regulatory
boundaries but may not be aligned with international norms for goods transportation and
hence may create additional complications for these operators.
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Table 3-4: Overview of stakeholder liabilities for CO, leakage across the CCS cross-border project lifecycle?

Transfer of responsibility and
long-term stewardship

Capture Transport Storage Site closure and post-
closure period

FEVETCI RIS Holds regulatory |Holds regulatory
capture jurisdiction jurisdiction if leakage

country during the occurs within its territory
(S E A capture phase to [to ensure the operator
assigned ensure the takes corrective
competent operator takes measures. Countries to
authority) necessary agree on regulatory
corrective responsibility over
measures if CO, |international waters and
leakage. third-party countries.
Regulatorin NI Holds regulatory Holds regulatory Holds regulatory Once CO; responsibility is
storage jurisdiction if leakage jurisdiction for CO, jurisdiction for CO, transferred to regulators the
country occurs within its territory |leakage during the leakage during the site storage country's regulator
(referring to to ensure the operator  [storage operations to |closure and post-closure |holds liability for leakages,
assigned takes corrective ensure the operator |period to ensure the including monitoring,
competent measures. Countries to  |takes corrective operator takes corrective |corrective actions, and
authority) agree on regulatory measures. measures. managing retired storage,
responsibility over though civil liabilities may still
international waters and lie with the operator.
third-party countries. The regulator may provide

indemnification for all
liabilities directly or require
that operators contribute
percentage of storage fees to a
financial mechanism for any
unforeseen remedial actions. If
costs exceed this fund,

24 Source: Derived from interpretations of UNFCCC 2012 technical paper: “Transboundary Carbon Capture And Storage Project Activities” and The Energy Policy Institute - Analysis Of Liability Regimes
For Carbon Capture And Sequestration: A Review For Policymakers
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Capture Transport Storage Site closure and post- Transfer of responsibility and

closure period long-term stewardship
governments may provide
indemnification for additional
liabilities.
Project Holds liability for |N/A May indirectly share in [N/A N/A
proponent leakages during the financial risk of
capture and shall CO, leakage via
pay quota storage fees, which
allowances for, could include
and cover any premiums levied by
other costs the storage operator
related to, the to fund government-
emitted CO,. mandated guarantees.
Transport N/A Entity holding transport  |N/A N/A N/A
operator®® liability holds liability for
leakages during transport
and shall pay quota
allowances for, and cover
any other costs related
to, the emitted CO,.
Storage N/A Depending on the Holds liability for corrective measures for CO, N/A
operator commercial agreements, |leakages, site closure, and post-closure activities
the capture operator may |until long-term responsibility transfers to the
assume liability during regulator. If the government mandates financial
transport; these mechanisms to cover long-term liabilities, the
agreements must specify [storage operator contributes a percentage of
the junctures at which storage fees to this fund.
liability transfer occurs.

25 May be the same entity as the capture or storage operator, as determined by commercial agreements

.H’l. Asia Natural Gas 26
ﬂ‘\ & Energy Association



Throughout the storage operations, the storage operator bears the immediate operating liability for any
CO, leakages. As liability is transferred to the storage country's regulators, these regulators should have
the authority to enforce financial safeguards, allowing for equitable compensation regarding the long-
term risks of CO, storage. The regulator may mandate a financial mechanism or guarantee, which could
be financed through a percentage of storage fees contributed by storage operators during the operating
period, to address leakage issues that arise. Only if this fund is exhausted, will the government be
required to provide indemnification as a last resort (refer to Figure 3-2).

- Liability on private sector Liability on regulators Illustrative

Storage Site Closure & Transfer of responsibility

operations Post-closure and
P period long-term stewardship /

covers
monitoring and

Tier 1: remediationin case of Storage operator covers liability for the

S CO, leakage through . . e
Liability chort to medium-term operating and post-closure period, utilizing

on private| . . . financial guarantees as they define and as
financial security . When operatin
sector : duri per regulatory requirements P g
instruments during liability — has been
operating and post- transferred

closure period \ J

to regulators

used to

| cover long-term In case of CO; leakage, escrow fund or

‘| monitoring and similar mechanism managed by the
remediation; could be regulator can be used to take remedial
contributed through action related to CO, leakages
percentage of
storage fees

Tier
Shared
liability

i\ J

If damages exceed-

. . escrow fund
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Figure 3-2: Three-tiered liability system to help manage risks and liabilities during CO, storage
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The three-tiered liability concept is referenced from The Energy Policy Institute’s analysis of liability
regimes across the United States and the European Union, both of which are perceived to be more
advanced in CCS regulations and implementation globally?®. The three-tiered liability system was
considered by the United States’ Environmental Protection Agency, noting its adaptation from similar
methods in nuclear industry to provide adequate compensation for public damages from industry
accidents while protecting commercial interests. This was particularly used due to the limited insurance
available to nuclear projects then, similar to CCS today.

Nevertheless, this approach is an option for governments to consider, recognising that countries may
choose to utilise other liability mechanisms and can then tailor the study’s recommendations to its

specific relevant uses.

Recommended guidelines for liabilities in cross-border agreements:

N[ G RTNIEIIE BN o Agree on regulatory jurisdiction during CO, transportation

agreements Underlying assumption to recognize in bilateral agreements:
e Storage country has authority to implement financial safeguards to be
compensated for the long-term CO; storage risks

To include in e Operators should clarify liability for CO, leakage at designated transfer points
commercial agreements across the value chain

26 The Energy Policy Institute’s Analysis Of Liability Regimes For Carbon Capture And Sequestration: A Review for Policymakers.
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4. APPLICATION OF STUDY
i. Recommendations on bilateral and commercial agreements

This chapter summarizes the study’s recommendations for key clauses to include in bilateral and
commercial agreements (refer to Table 4-1 and Table 4-2). These recommendations have already been
individually covered in the relevant subsections of Chapters 2 and 3. It is to be noted that the
recommendations are not exhaustive and are only meant to ensure that key cross-border CCS topics are
covered and segregated between bilateral and commercial agreements.

Table 4-1: Recommended guidelines to include in cross-border bilateral CCS agreements

Five recommendations for bilateral Six underlying assumptions to recognize

in bilateral agreements

negotiations and agreements

Emission reduction
certification

Agree on ownership rights to the
emission reductions?’

Agree to share data for emission
reduction certification

Agree on jurisdictional accountability
for emission reversals from leakages
and acceptable mechanisms for the
adjustment of such reversals?®

Capture country decides on a whitelist of
approved carbon certification standards

Projects will follow standards for
carbon MRV as required by chosen
accreditation methodology

Reporting of emissions and leakages to
follow established international
guidelines

Cross-border CCS
operations

Agree on regulatory jurisdiction during
CO, transportation?®

Agree on dispute resolution
mechanisms, including arbitration
forums etc.

CO; transportation and stream criteria
is in line with international standards

Storage country regulations govern
storage, site closure, post-closure,
MMV and auditing requirements

Storage country has authority to
implement financial safeguards to be
compensated for the long-term CO,
storage risks

27 Refer to Chapter 2(ii) for the possible options for assigning emission reduction rights.
28 Refer to Chapter 2(v) for the possible options for emissions accounting adjustments in case of leakages.
29 Refer to Chapter 3(vi) for the possible options for defining regulatory jurisdiction during transportation over third-party or international waters.
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Table 4-2: Recommended guidelines to include in cross-border commercial CCS agreements®

Topic Recommendations for commercial agreements

Emission reduction certification

Emission reduction |e Project proponent has the right to use the CCS project for its chosen
unit generation certification standard, and should ensure compliance with domestic carbon
policies and CCS regulations

Rights to emission |e Only project proponent can claim for projects' emission reductions or use

reductions them to generate carbon credits or certificates

Cross-border * Project proponent has the right to transfer project's emission reduction units
emission reduction to other parties, and should ensure that transactions are aligned with
transactions international standards and domestic regulations

Carbon MRV * Project proponent is accountable for carbon MRV process and contracting an

approved third-party auditor

e Other project operators will cooperate with project proponent to support
emission reduction certification

Permanence e Establish necessary indemnity and risk allocation clauses for emissions
accounting adjustments

e Decide on mechanism to account for emission reduction reversals caused by
leakages post-CO2 injection

e Where shared storage hubs are used, clarify share of storage site used —to
determine share of leaked emissions to account for (if using a buffer)

Cross-border CCS operations

CO, stream criteria |* Align on project-specific CO, stream criteria standards, and/or default to
international standard

e Where shared storage hubs are used, CO, stream criteria should be range
bound to account for potential stream varieties

Transportation e Ensure CO, transportation practices comply with the latest regulations and
modes and standards, and establish necessary indemnity and risk allocation clauses
requirements

Storage site e Storage operator to strictly follow storage and site operation standards (e.g.
permitting pore space rights) and any additional requirements required by law and in
the bilateral agreement

30 Refer to respective sub-chapters for references.
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Topic Recommendations for commercial agreements

MMV & auditing e Ensure compliance with local MMV and auditing requirements

requirements e Storage operator to provide data on CO, leakages or irregularities to the
project proponent and the relevant regulatory authority in a timely manner

Site closure * Project proponent has the right to request for site closure and post-closure
procedures progress reports from the storage operator to assure the integrity of CO,
containment

Liabilities e Operators should clarify liability for CO, leakage at designated transfer points
across the value chain

Dispute resolution |e Parties to establish dispute resolution process focused on addressing issues
in relation to the commercial terms of the project

In summary, bilateral agreements should focus on establishing policies to enable operationalisation,
while project-specific terms and conditions should be covered in the commercial agreements.

ii. lllustrative examples of cross-border CCS project set-up

An illustrative project in Figure 4-1 is used to provide examples of the study’s applications. The project
proponent has captured 10.5 million tonnes (Mt) of CO. in the capture country and transported it to the
storage country for storage.

During transportation, 0.5Mt was leaked. A resulting 10Mt was injected at a shared storage facility (of
100Mt capacity) operated by the storage operator. During the operation of the shared storage facility,
0.5Mt is leaked (including stored CO; from other projects not owned by the project proponent). After
the post-closure period had ended, another 0.1Mt is leaked from the shared storage site.

Procedures for how leakages are accounted for and the responsibilities of each project stakeholder in
this scenario are described in Table 4-3 (if the project’s emission reductions are used towards reducing
taxable emissions under an ETS or carbon tax scheme) and Table 4-4 (if the project’s emission reductions
are used towards generating carbon credits under an applicable crediting mechanism).

Leakage within capture Certification of Operation to Long-term
country’s borders emission reductions post-closure stewardship
................ T e e
| 10.5MtCO, | | 0.5MtCO;, leaked | [ 10Mtco. || 0.5MtCO;leaked i1 0.1MtCO, leaked |
Project K
proponent’s Transport “—“ﬁ Storage operator m
facility operators facility s

Capture CO, transport CO, storage (shared storage of 100Mt at hub)
Capture country Shipping & pipeline Storage country

Figure 4-1: lllustrative cross-border CCS project
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Table 4-3: Application of study when used towards reducing taxable emissions (under ETS or carbon tax)

Parties

2i. ER unit
generation

Capture country

Approves the use of
CCS for reducing tax
obligations

Storage country

N/A

Project proponent

Plans to use ISO to certify the
project’s ERs to reduce their
taxable emissions

Transport and storage operators

N/A

2ii. Rights to
ERs (based on
option (a))

Claims 10Mt ERs for
NDCs via project
proponent’s claims

Cannot claim for ERs

Claims 10Mt ERs under carbon tax,
reducing tax obligations by 10Mt

Cannot claim for ERs

2iii. Cross-
border ER
transactions

N/A

Will not be transferring ERs (used
for internal claims)

N/A

2iv. Carbon
MRV

Will share data for ER certification with each

other

Accountable for ER certification
and contracting third-party auditor

Responsible for MMV to provide
data for carbon MRV

2v. Permanence

Maintains 10Mt claims
towards NDCs after
post-injection leakage

Adds 0.6Mt to NDCs
after post-injection
leakage, potentially
compensated as per
commercial
agreement terms

Maintains 10Mt ER claims towards
tax obligations after post-injection
leakage

Storage operator utilises financial
guarantee (e.g. insurance) while
holding liability and contributes
to escrow fund via percentage of
storage fees

3i. CO; stream
criteria

3ii.Transportati
on

Align criteria with international standards

Aligns on project-specific stream
criteria, within range set by
storage operator

Storage operator to set range
bound CO; stream criteria

CO, transportation practices to comply with the latest regulations and

standards

3iii. Storage site
permitting

N/A

Storage country
governs regulations

N/A

Storage operator to strictly follow
site standards
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Capture country Storage country Project proponent Transport and storage operators

3iv. MMV & Assign MMV responsibilities clarify | Ensure compliance with local
auditing and where data outputs are MMV and auditing requirements;
requirements required for carbon MRV storage operator informs project
proponent and storage country of
0.5Mt leaked
3v. Site closure Has the right to request for site Storage operator accountable for
procedures closure and post closure progress |following procedures as per storage
reports from storage operator country regulations
3vi. Operating Agree on regulatory jurisdiction during CO, Liable for CO, leakage from Liable for CO, leakage as per
liabilities transportation over international waters or 3rd | capture until transfer to logistic transfer points and commercial
party countries provider terms
N/A Mandates that Fully understands and agrees to N/A
storage operators the financial mechanisms imposed
contribute to by the storage country regulator
escrow fund long- before committing to project

term monitoring
and remediation

Table 4-4: Application of study when used to generate carbon credits (under domestic or international standard)

Parties Capture country Storage country Project proponent Transport and storage operators
2i. ER unit Approves the use of Plans to use the project to
generation specific generate carbon credits, certified
domestic/international under an approved certification
standards standard
2ii. Rights to If domestic or If Article 6.2 credits Has rights to the 10Mt of credits Cannot claim for ERs
ERs international credits generated: ERs may | certified and generated, out of
generated: ERs claimed | be shared by which sets aside 0.3Mt in a buffer
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Capture country

by respective buyer

Storage country

capture country as

Project proponent

account (or coordinates this for

Transport and storage operators

2iii. Cross-
border ER
transactions

companies part of bilateral the capture country, if Article 6.2
agreement credits generated)

If Article 6.2 credits [Assumption: Certification

generated: ERs claimed standard requires that all projects

under NDCs of buyer contribute 3% of credits to a buffer

countries account for any reversals]

If generating Article 6.2 |N/A If domestic or international credits | N/A

credits: Can sell 9.7Mt
of ITMOs to other
buyer countries

generated: Can sell 9.7Mt of
credits to domestic/global buyers
(if allowed by capture country)

2iv. Carbon
MRV

Will share data for ER certification

Accountable for ER certification
(incl. contracting third-party
auditor) to meet certification
standard’s requirements

Responsible for MMV to provide
data for carbon MRV as required
by project proponent’s chosen
certification standard

2v. Permanence

No impact to NDCs
after post-injection
leakages

Adds 0.1Mt to NDCs
after leakage during
long-term
stewardship,
potentially
compensated as per
commercial
agreement terms

Cancels 0.05Mt (10% of 0.5Mt
leaked) from buffer account after
post-injection leakage

After post-closure, remaining
credits are returned to project
proponent (as per certification
standard’s requirements)

[Storage operator clarifies that
project proponent uses 10% of
the storage site’s 100Mt capacity]
Storage operator utilises financial
guarantee (e.g. insurance) while
holding liability and contributes
to escrow fund via percentage of
storage fees

3i. to 3vi.

Follows same procedures and agreement arrangements as in Table 4-3.
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5. APPENDIX

i. Additional considerations to scale up cross-border CCS projects

While this study has primarily focused on the emission reduction accounting and accreditation, and the
operationalization of cross-border CCS projects for the purposes of accessing carbon financing, there are
other important aspects that need to be resolved or considered to accelerate CCS deployment as well:

e Appropriate carbon pricing;

e Appropriate financial incentives;

e Wider liabilities for civil and commercial (e.g. take or pay) concerns, project delays;

e Assessment of different CCS technologies;

e Review of in-country CCS regulations to recognize and facilitate cross-border CCS;

e Required infrastructure to transport, inject and permanently store CO;;

e Access to land and pore space for underground geological storage;

e Recommendations for risk assessment and mitigation measures of CCS technologies;

e Recommendations on reducing cost of operationalizing cross-border CCS projects;

e etc
ii. Taxonomy
Accreditation/ Standard under which emission reductions are certified and typically verified to have

certification standard |occurred, through a set of requirements set by a standard body

Cancellation/ The cancellation/retirement of a credit is to permanently remove it from the registry to
retirement prevent further use or trading, if the credit has been claimed for once and should not
be reused or if the credit is no longer valid due to reversals

Carbon credit/ Certificate that represents one tonne of CO, equivalent (tCO,e) avoided or removed
allowance from the atmosphere, or permit that allows the credit owner to emit an equivalent
amount of greenhouse gas emissions (i.e. to "offset" and compensate for their
emissions), and which can be traded

CCS value chain The activities of carbon capture, transport and storage across the project

Certificate Certificate verifying that emission reductions of a specified unit and quantity has occurred

Corrective measures  |Any measures taken to correct significant irregularities or to close leakages to prevent
or stop the release of CO, from the storage complex

Emission reduction Reduction in greenhouse gas (GHG) emissions through avoided or removed emissions

from the atmosphere

#
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Terms Definition

Emission reductions Statement made by an entity declaring the counting of emission reductions towards a specified
claim use (e.g. Net Zero target, NDCs, etc.), typically via the use of carbon credits or certificates that
demonstrates a specified quantity of emission reductions having been compensated for

Emission reduction Refers to the release of any previously sequestered CO, back into the atmosphere due
reversals to a leakage.

Emission reduction A unit, typically in tonnes of CO, equivalent (tCO,e), of greenhouse gas emissions

unit reduced from the atmosphere

Emissions trading An ETS is a compliance scheme where a government assigns a regulator that defines an
scheme (ETS) upper limit (cap) of GHG emissions that may be emitted in clearly defined sectors of an

economy, where companies under the ETS can pay for allowances to emit beyond the
cap, or sell allowances for emissions below the cap to other companies under ETS

ITMO Internationally traded mitigation outcome (ITMO) is a specific type of carbon credit
under the new mechanism for the international emissions trading as stipulated by
Article 6.2 of the Paris Agreement

Long-term stewardship | Continuous management and oversight of a sealed CCS storage site to prevent CO,
leakage and ensure environmental safety indefinitely

Operating liabilities Legal responsibility to ensure remediation of any CO, leakages from the CCS project,
including financial responsibility of implementing corrective action

Methodology Accounting method to calculate and quantify emission reductions in tonnes of CO,
equivalent (tCO,e) generated by a project

MMV Multi-step process that refers to the measurement, monitoring, and verification (MMV)
activities for efficient, long-term CO, storage — a regulatory requirement for storage
operator to obtain and maintain a storage permit

MRV Multi-step process that refers to the monitoring, reporting and verification (MRV) activities to
measure the amount of GHG emissions reduced by a specific mitigation activity over a specified
period with these findings reported to an accredited third party for verification of activity

NDCs Nationally determined contributions (NDCs) are commitments that countries make to reduce
their GHG emissions, to achieve the Paris Agreement goal of limiting global temperature
increase this century to well below 2 degrees Celsius above pre-industrial levels, and to
pursue efforts to limit the temperature increase even further to 1.5 degrees Celsius

Non-permanence risk |Risk that emission reductions are reversed due to a leakage of CO, from the storage site

Post-closure period Period when the operator is still responsible for fulfilling its obligations stipulated in a
post-operation plan including monitoring, reporting, and implementation of corrective
measures, if required. Period ranges from when a storage facility is shut down and until
full responsibility and liability is transferred to the state

Project proponent(s) |Entity or entities that is/are the majority sponsor of the project (who could also assign a
third-party contractor to execute the project across its entire value chain). In many
cases, the emitter would be the project proponent.
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Terms Definition

Parties Refers to the entities involved in the agreement, i.e. for bilateral agreement, this would
be the capture and storage countries; for commercial agreement, this would be the
project proponent and other operating parties

Transfer of Process where liability for a storage site shifts from the operator to a regulatory or
responsibility government body after ensuring the site's stability post-closure

Unconditional NDCs  |Targets a country can achieve without external financial support, i.e. targets not
conditional on what other countries commit to or on international financing

VCM Voluntary Carbon Market (VCM) is a market mechanism that allow emitters to offset
their emissions by purchasing carbon credits generated by projects removing or
reducing GHG emissions from the atmosphere

iii. Key references
Following are the main references used for the study. Detailed and other more specific references are
included within the individual chapters.
e 2006 IPCC Guidelines for National Greenhouse Gas Inventories
e 2012 UNFCCC Transboundary Carbon Capture And Storage Project Activities - Technical Paper
e Australia Sea Dumping Act
e EU CCS Directive
e Indonesia CCS Regulation No. 14
e International Energy Agency Greenhouse Gas (IEAGHG) Review of Accounting Rules for CCS
e International Maritime Organization (IMO)
e International Standard Organization (ISO) AWI TR 27929: Transportation of CO, by ship

e International Standard Organization (ISO) 27913 — Carbon dioxide capture, transportation, and
geological storage — Pipeline transportation systems

e International Standard Organization (ISO) 27914 — Carbon dioxide capture, transportation, and
geological storage — Geological storage

e London Protocol
e Paris Agreement Article 6

e The Energy Policy Institute - Analysis Of Liability Regimes For Carbon Capture And Sequestration:
A Review For Policymakers

e Various CCS methodologies3!

e World Resource Institute — Guidelines for Carbon Dioxide Capture, Transport, and Storage

31ncluding the Verified Carbon Standard, Clean Development Mechanism, American Carbon Registry, Emission Reductions Fund, Gold Standard, Low Carbon
Fuel standard, Puro.earth, CCS Protocol.
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