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PREAMBLE
The World Bank has undertaken analytical work on the use, recipients, and management
of potential carbon revenues from international maritime transport. This document Carbon
Revenues from International Shipping: Enabling an Effective and Equitable Energy
Transition – Technical Paper is accompanied by a high-level summary of the key findings
entitled Carbon Revenues from International Shipping: Enabling an Effective and Equitable
Energy Transition – Summary for Policymakers.1
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ºEXECUTIVE SUMMARY
WHY A TECHNICAL PAPER ON THE USE, RECIPIENTS,
AND MANAGEMENT, OF CARBON REVENUES FROM
SHIPPING?
Recent submissions to the Marine Environment Protection Committee (MEPC) of the
International Maritime Organization (IMO) discuss measures that could be adopted to
reduce greenhouse gas (GHG) emissions from shipping. These submissions contribute to
the debate on how to achieve the climate change mitigation targets adopted by the IMO in
its Initial IMO Strategy on the reduction of GHG emissions from ships (hereafter called “Initial
IMO GHG Strategy”). The Initial IMO GHG Strategy aims to reduce annual GHG emissions
from international shipping by at least 50 per cent by 2050 compared to 2008 while
pursuing efforts to peak GHG emissions from the international shipping sector as soon as
possible and set international shipping on a pathway consistent with the temperature goals
of the Paris Agreement. Analysts agree that the current regulatory framework will need
to be supplemented with stringent additional measures to achieve these aims. Recently,
discussions at the MEPC have started focusing on what measures could be implemented in
the mid-term, i.e., between 2023 and 2030.
Some types of mid-term measures could raise significant revenues. While the main aim of
mid-term measures is to induce GHG reductions in the sector, some types of carbon pricing
instruments, ideally covering full well-to-wake (WTW) emissions, would also raise revenues.
This applies to carbon levies2 and cap-and-trade schemes when allowances are sold to
regulated entities. Recent studies and projections indicate that revenues that could be raised
from pricing carbon in shipping could be significant. Carbon pricing applied in a scenario
where the minimum climate change mitigation targets of the Initial IMO GHG Strategy
are met could raise between $1.3 trillion to $2.6 trillion3 in total; in a full decarbonization
scenario by 2050, revenues could be between $1 trillion to $2 trillion (Baresic et al. 2022).4
According to another study, a flat carbon levy of $250/ton of GHG would raise $3.7 trillion by
2050 (Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping, 2021). Based on a recent
submission to the IMO, we estimate that annual carbon revenues could amount to over $60
billion per year.
These carbon revenues could potentially allow for the implementation of additional
actions. The revenues may create opportunities such as: helping to align the decarbonization
of international shipping with guiding principles of the Initial IMO GHG Strategy, achieving
additional climate and non-climate development benefits, addressing political concerns
that may hinder higher ambition in decarbonizing the shipping sector, and removing existing
2
3
4

The term carbon levy is sometimes used interchangeably with carbon tax. This report uses the term carbon levy, but this
should not be seen as indicating a preference for a particular design of the instrument.
All dollar amounts are in US dollars unless otherwise indicated.
Notice that this analysis assumes that carbon pricing is implemented as a standalone measure.
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market barriers and market failures which represent obstacles to exploiting shipping’s full
GHG abatement potential.
There is an ongoing debate at the MEPC on how potential carbon revenues from
international shipping could be used, managed, and governed. This technical paper aims
to contribute to this debate by addressing three questions:


What could carbon revenues from international shipping be used for?



Who could be the recipients of carbon revenues from international shipping?



How could adequate governance and management of carbon revenues from
international shipping be imagined?

The possible answers to these questions are explored in detail in this paper.

WHAT COULD CARBON REVENUES FROM
INTERNATIONAL SHIPPING BE USED FOR?
The technical paper distinguishes seven potential carbon revenue use options and
assesses their alignment with the Initial IMO GHG Strategy, their potential climate and
other development benefits, their need for active management, and their potential
political acceptability from the industry perspective. The options considered are: 1)
financing in-sector climate change mitigation, 2) enhancing maritime transport infrastructure
and capacity, 3) financing broader climate aims, 4) financing broader development aims, 5)
financing the general fiscal budget, 6) covering administrative and enforcement costs, or 7)
implementing a revenue-neutral feebate scheme.

Analyzing alignment with the Initial IMO GHG Strategy
Alignment with the Initial IMO GHG Strategy is assessed by analyzing the alignment of
revenue use options with guiding principles of the Initial IMO GHG Strategy. Particular
attention is given to the following principles due to their relevance in recent submissions to
the IMO and related discussions at the MEPC:


III

Addressing the need to be cognizant of the principle of Common but Differentiated
Responsibilities and Respective Capabilities (CBDR-RC). Generally, CBDR-RC has
two components. The first component establishes a responsibility for all countries to
address climate change. The second component requires granting less stringent/more
favorable conditions to countries that have contributed (or are projected to contribute)
less to climate change or have less capacity to address climate change.
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Addressing disproportionately negative impacts (DNI) and paying particular
attention to the needs of Least Developed Countries (LDCs) and Small Island
Developing States (SIDS). Adopting mid-term measures in international shipping can
have negative impacts on some States, for instance by affecting their gross domestic
product and trade patterns. The risks of DNI are likely to be particularly high for LDCs
and SIDS.

This technical paper also discusses the alignment of the carbon revenue use options
mentioned above with relevant principles that are not explicitly mentioned in the Initial
IMO GHG Strategy but that some stakeholders consider applying in the context of the
implementation of mid-term measures:


The principle of Highest Possible Ambition: The principle of Highest Possible Ambition
is recognized in the Paris Agreement and creates the expectation that parties to the
agreement will put in place their best efforts to set and achieve climate change mitigation
targets.



The Polluter Pays principle: The meaning of the Polluter Pays principle in climate
change law and policy is debated. A common view is that this principle implies that
the polluter should bear the costs of preventing pollution and implementing control
measures (OECD, 1972; OECD, 1974).

This technical paper acknowledges that there may be different positions among IMO
Member States on whether addressing DNI satisfies the need to be cognizant of the
CBDR-RC principle. This technical paper is agnostic on whether addressing DNI addresses
the need to consider the CBDR-RC principle. The technical paper simply distinguishes
between whether a particular carbon revenue use aligns with DNI and/or the need to
consider the CBDR-RC principle, since DNI and CBDR-RC may represent different issues
according to some IMO Member States.
This technical paper also acknowledges that there may be potential limits to satisfy the
need to consider CBDR-RC (e.g., no more favorable treatment). However, the analysis of
these issues goes beyond the scope of this technical paper.
While some of the guiding principles of the Initial IMO GHG Strategy could also be
operationalized by implementing exemptions, this approach poses the risk of adverse
consequences and does not guarantee an equitable transition. Addressing the need
to be cognizant of CBDR-RC and addressing DNI via exemptions may yield a number of
adverse consequences. These include, for instance, a situation where shipping companies
reassign older vessels which are usually less energy-efficient and less safe to exempted
routes to deploy their newest, more energy-efficient vessels on routes covered by a marketbased measure. Exemptions also reduce the incentive to transition to zero-carbon fuels
and technologies on exempted routes (CE DELFT 2021). Further, the benefits of exemptions,
in terms of lower transport costs–which can translate into lower costs of transported
commodities, would be shared by both the exporting and the importing country. This sharing
of benefits could undermine the aim of ensuring an equitable transition if the importing or
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the exporting country was a developed country not necessarily needing support (Dominioni,
Heine and Martinez-Romera, 2018). For these reasons, the technical paper favors the use
of carbon revenues to address the need to be cognizant of the CBDR-RC principle and to
address DNI.5

Key findings
Table 1 summarizes the key findings of the analysis using a Red-Amber-Green (RAG)
matrix.6 Table 1 reports the key findings on the potentiaI alignment of each carbon revenue
use option with the Initial IMO GHG Strategy. The analysis assumes that carbon revenues
are spent adequately, without misuse due to, for instance, poor governance or corruption.
This technical paper distinguishes two potential ways to address the need to be cognizant
of CBDR-RC, and two ways to address DNI through carbon revenue use. In addition to the
alignment with the Initial IMO GHG Strategy, Table 1 also assesses the potential alignment
with selected desirable key features of a carbon pricing mechanism in international
shipping. These are the potential for climate benefits, the potential for development benefits,
the absence of a need for active management of the revenues, as well as the political
feasibility from an industry perspective. Ultimately, this table seeks to highlight the unique
value proposition of each individual revenue use option considered.

5
6

The need to apply IMO regulations to all ships was recognized by the IMO Secretariat in 2011 (IMO Secretariat, 2011).
Under RAG, options are marked, with green indicating a more positive evaluation, red a less positive evaluation, and amber
an evaluation between green and red.

photo: iStock Photo / Sabine Wagner
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REVENUE USES, THEIR POTENTIAL ALIGNMENT WITH THE INITIAL IMO GHG STRATEGY AND
OTHER SELECTED DESIRABLE KEY FEATURES

Potential Alignment with the Initial IMO
GHG Strategy Principles

IMPLEMENTING A
REVENUE-NEUTRAL
FEEBATE

COVERING
ADMINISTRATIVE
AND ENFORCEMENT
COSTS

FINANCING THE
GENERAL BUDGET

FINANCING BROADER
DEVELOPMENT AIMS

FINANCING BROADER
CLIMATE AIMS

CRITERIA

ENHANCING MARITIME INFRASTRUCTURE AND CAPACITY

FINANCING INSECTOR CLIMATE
CHANGE MITIGATION

TABLE 1:

Narrow
CBDR-RC*
Broad
CBDR-RC*
Avoiding
DNI
Remedying
DNI
Polluter
Pays
Highest Possible
Ambition
Potential Climate
Benefits**

Selected Desirable Key Features

Potential
Development
Benefits**
No Need for Active
Management
Political Feasibility –
Industry Perspective

“Unique value
proposition”

Opportunity
to lower
the carbon
price level
needed to
decarbonize shipping

Extension
of the
options to
address
DNI
through
sector-specific but
not necessarily
climate-related
financing

Highest
potential
climate
benefits

Highest
potential
development
benefits

Greatest
flexibility for
recipient
countries
to use
carbon
revenues

Instrumental
for proper
functioning
of carbon
pricing
instrument

Only option
that does
not require
active management of
revenues

* “Broad CBDR-RC” is understood as encompassing “narrow CBDR-RC”. Thus, any carbon
revenue use that satisfies the latter appears also aligned with the former.
** Note: The results presented in this table describe the potential of each revenue use option to deliver climate and
development benefits and align with the Initial IMO GHG Strategy under the assumption that carbon revenues are
adequately spent (e.g., corruption and poor governance do not lead to carbon revenue misuse).
Under a Red-Amber-Green (RAG) matrix, options are marked, with green indicating a more positive evaluation, red a less positive evaluation,
and amber an evaluation between green and red. Green = highly aligned | Amber = partially aligned | Red = less aligned.
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Some carbon revenue uses appear more aligned with certain interpretations of the
Initial IMO GHG Strategy than others. The analysis indicates that the following carbon
revenue uses have the potential to be more aligned with the interpretations of the Initial
IMO GHG Strategy considered in this technical paper: financing shipping’s decarbonization,
enhancing maritime transport infrastructure and capacity, financing climate change needs
more broadly, and covering administrative and enforcement costs. Other revenue use
options seem to be less aligned with the Initial IMO GHG Strategy. This conclusion does not
exclude the possibility that these alternative revenue use options may have other strengths
worth of consideration, often emphasized by the unique value proposition of each individual
revenue use option.
There is a case to use a meaningful share of carbon revenues to finance shipping’s
decarbonization and also to enhance maritime transport infrastructure and capacity.
Financing in-sector climate change mitigation could speed up the decarbonization of shipping.
In addition, financing shipping decarbonization may allow achieving the Initial IMO GHG
Strategy mitigation targets by implementing a lower carbon price. Another reason that could
favor spending carbon revenues to finance in-sector climate change mitigation and enhance
maritime transport infrastructure and capacity is to prevent DNI instead of remedying for
them. Furthermore, financing both types of in-sector uses would allow for the possibility of
covering both in-sector adaptation and mitigation activities. Lastly, shipping-related carbon
revenue uses, such as financing shipping’s decarbonization, enhancing maritime transport
infrastructure and capacity, and rewarding energy efficiency or GHG intensity through a
feebate scheme, may allow implementing a more ambitious carbon pricing instrument
because these revenue uses may be more aligned with the sector-specific interests of key
shipping stakeholders.
However, the case for using all carbon revenues to finance shipping’s decarbonization
appears rather weak. As discussed above, revenue raised through carbon pricing in
shipping could be between $1 trillion and $3.7 trillion (Mærsk Mc-Kinney Møller Center for
Zero Carbon Shipping 2021; Baresic et al. 2022).7 Existing research suggests that meeting the
temperature target set in the Initial IMO GHG Strategy requires $1 trillion to $1.4 trillion (Krantz,
Sogaard and Smith 2020), and full decarbonization by 2050 requires about $1.4 trillion to
$1.9 trillion (Baresic et al. 2022). Since this figure includes private sector investments, the
revenues raised by a carbon pricing instrument are likely to exceed the need of the sector to
meet the minimum targets of the Initial IMO GHG Strategy and perhaps also the investments
needed to fully decarbonize the sector. Financing broader climate and development goals
has the potential to yield climate and development benefits more cost-effectively than a
narrow revenue use that focuses on shipping-related activities only because it is unlikely
that all the cheapest mitigation or development opportunities available are related to the
international maritime transport sector. Thus, there is a limit to the amount that can be spent
effectively on the decarbonization of the shipping sector, and the case for using carbon
revenues exclusively to finance shipping’s decarbonization is not very strong per se.

VII

A viable way forward from a political view would be to agree on splitting the carbon
revenues between in-sector use, out-of-sector use and covering administrative and
enforcement costs. This would mean that part of the carbon revenues would be allocated
7

Notice that this analysis assumes that carbon pricing is implemented as a standalone measure.
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to financing in-sector climate change mitigation (e.g., building a zero-carbon bunker fuel
supply infrastructure) and enhancing maritime transport infrastructure and capacity. While
financial support for adaptation is particularly important for countries disproportionately
exposed to climate change, such as many LDCs and SIDS, financing in-sector mitigation
can help reduce the burden of the transition on the shipping industry. Another part would
be allocated to wider climate and/or development goals not necessarily related to shipping.
A share of the carbon revenues used in-sector and out-of-sector, respectively, would be
allocated to selected countries (for instance, to address the need to consider CBDR-RC and
to address DNI), and another share would be allocated globally to in-sector and out-ofsector climate action.

WHO COULD BE THE RECIPIENTS OF CARBON REVENUES
FROM INTERNATIONAL SHIPPING?
This technical paper discusses how carbon revenues from international shipping could
be allocated among three main potential groups of recipients: 1) governments, 2) the
shipping industry, and 3) the private sector more broadly. Funding would be disbursed to
groups of recipients through a—potentially third-party governed—fund. Ideally, the decision
on the recipients of carbon revenues would be based on who is best positioned to achieve
the aims of different carbon revenue uses. Three broad aims of carbon revenue use can be
considered as follows:


Achieving maximum climate and/or development outcomes;



Supporting an equitable transition;



Ensuring an adequate functioning of the mid-term measure and the distribution of
revenues.

Achieving maximum climate and/or development outcomes
Climate and development finance can target either the public or the private sector: the
two types of finance are complementary. Usually, climate and development finance that
targets the public sector of developing countries can support the setting up of adequate
public institutions, the financing of public investments, and the implementation of policies
that enable subsequent private sector investments. Climate and development finance that
targets the private sector most often complements these efforts by directly supporting
companies and related advisory services. The complementarity of public- and privateoriented climate and development finance may also exist if a share of carbon revenues
was dedicated to reducing GHG emissions from shipping or to enhancing maritime transport
infrastructure and capacity.
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The complementarity of climate and development finance that targets the public and the
private sector suggests that dedicating a share of carbon revenues from international
shipping to both types of finance is likely beneficial. The optimal allocation of carbon
revenues from international shipping to governments and private actors may depend on the
specific revenue use.

Supporting an equitable transition
If the need to be cognizant of CBDR-RC and the Polluter Pays principle was satisfied
by directing carbon revenues to selected developing countries, this need could be more
easily addressed by distributing revenues to governments than to private sector actors
(including the shipping industry). The relationship between a company and a country can
be difficult to establish because the company may be incorporated in one country and
operate primarily in a second country, with a workforce primarily composed of nationals of a
third country. In international shipping, the relationship between a country and a ship can be
particularly difficult to establish due to the ship's registered flag, inter-jurisdictional trading as
well as the domicile of the company owning and/or operating a vessel such as a charterer,
which may be different. Thus, addressing the need to be cognizant of CBDR-RC through
carbon revenue use is likely more easily achieved if recipients are sovereign governments
with clear affiliations to a country. A similar logic applies for the implementation of certain
interpretations of the Polluter Pays principle, if this is addressed by channeling carbon
revenues to climate-vulnerable countries for climate change mitigation and adaptation
activities.
Addressing DNI on States may require channeling a greater share of carbon revenues
to governments than CBDR-RC considerations alone would suggest. Remedying DNI
presents issues similar to those that apply to using carbon revenues to address the need
to be cognizant of CBDR-RC: the difficulty of linking companies to any one country militates
in favor of distributing carbon revenues to governments, not the shipping industry or the
private sector more broadly. Two arguments would support a similar conclusion if DNI were
addressed through avoidance (ex ante). First, arguably, governments are better positioned
to protect their own interests (avoiding DNI on States) than individual private companies.
Second, this approach makes the government recipient more accountable than if carbon
revenues were distributed to private sector actors. Higher accountability of the recipient can
lead to more effective use of carbon revenues.

Ensuring an adequate functioning of the mid-term measure and the
distribution of revenues
Ensuring an adequate functioning of the mid-term measure is also likely to require
dedicating a share of carbon revenues to governments. Guaranteeing the adequate
functioning of the mid-term measure (e.g., administration and enforcement activities) will
put a transactional burden on governments, the IMO, and any other potential organization
involved in these activities. Part of the carbon revenues could cover these costs.

IX
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The analysis presented in this technical paper suggests that a significant share of
carbon revenues should go to the governments of developing countries. As discussed
above, this is necessary to address equity concerns related to the need to address DNI,
the need to be cognizant of CBDR-RC, and to support an adequate functioning of the midterm measure. Distributing carbon revenues to governments can also help to maximize
climate and development outcomes. Achieving climate and development outcomes most
effectively, however, may require splitting revenues among governments and private sector
actors, including, potentially, the shipping industry. On these grounds, a certain share of
carbon revenues could be disbursed to the private sector, too.

HOW COULD ADEQUATE GOVERNANCE AND
MANAGEMENT OF CARBON REVENUES FROM
INTERNATIONAL SHIPPING BE IMAGINED?
The technical paper discusses five key topics related to the governance and management
of carbon revenues from shipping. These topics are 1) whether revenues should be
disbursed by an existing fund or a new fund; 2) the role of the IMO in the governance of
carbon revenues from shipping; 3) how to address challenges of managing carbon revenues
actively; 4) how to select revenue distribution criteria if a new fund was to be created; 5)
how to ensure that no country is left behind in the distribution of carbon revenues. The key
findings of the analysis are presented below.
The case to disburse revenues through a new fund seems stronger for carbon revenues
dedicated exclusively to sector-specific goals than for revenues used for more general
climate or development finance. Carbon revenues could be disbursed through an existing
or a new fund. In making the choice between these two options, the following considerations
will need to be taken into account:


Donor-recipient dynamics: Carbon revenues from international shipping are not easily
attributable to a specific country. They, therefore, do not reflect the common donorrecipient dynamics that characterize many climate finance funds today. This feature of
carbon revenues from international shipping may suggest disbursing them through a
new fund that does not reflect common donor-recipient dynamics.



Sector specificities: Carbon revenue uses that are more related to shipping’s
decarbonization may pose sector-specific challenges that can justify creating a
specialized fund with a clear mission, specific expertise, and decision-making processes
tailored to the sector's needs. These specific needs are not necessarily present if carbon
revenues are more generally dedicated to climate or development finance. However, if
carbon revenues were used to finance land-based investments in zero-carbon bunker
fuels through a shipping decarbonization-specialized fund, it would be important that
the relevant non-shipping-related expertise is included in the governance of the fund.
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Redundancy: The fragmentation of climate and development finance and the lack of
strong coordination mechanisms among funds create risks of redundant investments.
Creating a new fund may further exacerbate this problem. The duplication of efforts
tends to be less of an issue when funds have a specific mission, as it could be for
a fund that aims to finance investments related to shipping decarbonization. Risks of
effort duplication might be higher for shipping decarbonization investments related to
the production and distribution of zero-carbon bunker fuels.



Fragmentation of finance and reporting: Creating a new fund with its own access
criteria would further increase the fragmentation of climate and development finance
and risk increasing the burden for potential recipients. Setting up training and support
services for potential recipients—especially recipients with restricted capacity—may
help address this issue.



Operational costs: Running a new fund is likely to cause higher operational costs than
channeling funding through an existing fund.



Transaction costs: The benefits of creating a new fund will need to be balanced against
the potential additional costs and time needed to set it up.

Overall, the analysis indicates that the case for a new fund is stronger if revenues were
used in-sector than if revenues were used out-of-sector. This is because, if revenues were
used in-sector, the benefits of disbursing carbon revenues through a new fund would likely
be higher (e.g., addressing sector-specific needs and ensuring that adequate expertise is
present in the fund), and risks would likely be lower (e.g., avoiding duplication of efforts)
than if revenues were used for more general climate or development finance. In contrast,
the case for using an existing fund appears stronger for out-of-sector revenue uses than for
in-sector ones.
Governance arrangements suggests that the IMO needs to have a strong role in sectorrelated revenue uses but a lesser one in their use for wider climate and/or development
aims. The IMO is uniquely positioned to have a strong say in the governance of carbon
revenues used to finance shipping-related investments. However, the IMO appears less
well positioned to govern broader types of carbon revenue uses, such as financing climate
mitigation and adaptation or development more generally in other sectors. Governance
arrangements of carbon revenues from international shipping should reflect these
considerations.
If a new fund was established, relying on the trustee services of an organization with
substantial experience in managing climate and development finance may reduce
the need to rely on passive forms of carbon revenue use. Relying on passive forms
of carbon revenue use, such as a revenue-neutral feebate scheme, would have the key
advantage of higher cost-effectiveness of carbon revenue management compared to uses
that require active management. However, some carbon revenue-use options that require
active management might be preferred on other grounds (for example, potential climate,
development, or distributional outcomes). If the active management revenue-use option was
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preferred and a new fund was established (either for shipping-specific funding or for climate
or development finance more generally), relying on the trustee services of an existing
organization with substantial experience in climate change finance can kickstart and
facilitate its functioning and create trust among stakeholders. Entrusting the management of
carbon revenues from shipping to a global organization would help ensure that the interests
of all the main stakeholders of international shipping are represented.
Lessons learned from managing previous climate finance funds could be harnessed
to help establish adequate criteria for distributing carbon revenues from international
shipping and ensure that no one is left behind. There is significant expertise in many
development organizations on how to set up adequate resource allocation frameworks and
ensure that potential recipients with a lower capacity to access funding are not put at a
disadvantage. This experience could be harnessed to ensure that carbon revenues from
shipping are adequately disbursed. A key option to make access to funding more inclusive
is to reserve a share of carbon revenues for selected countries (e.g., some LDCs, SIDS,
and African countries) and organize the access through a less competitive and simplified
application processes.
In the case of a revenue-raising mid-term measure, action should be taken to ensure
that the potential volatility of carbon revenues does not threaten the financial viability
of projects to be funded. Experience shows that unexpected drops in carbon revenue raised
can pose risks for the realization of projects to be financed. Two main options to address
such risks are 1) to design a carbon pricing instrument that yields predictable revenue flows
(e.g., if carbon pricing is implemented via cap-and-trade, by making the level of the carbon
price applied more predictable over a certain timeframe through a price floor), or 2) to create
a reserve which can help mitigate financial risks.
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1. INTRODUCTION
In 2018, the International Maritime Organization (IMO) adopted the Initial IMO Strategy
on the reduction of GHG emissions from ships (Initial IMO GHG Strategy) to guide the
reduction of greenhouse gas (GHG) emissions from the sector (IMO 2018). The Initial IMO
GHG Strategy aims to reduce annual GHG emissions from the international shipping sector
by at least 50 per cent by 2050 compared to 2008, while pursuing efforts to peak GHG
emissions from the international shipping sector as soon as possible and set the international
shipping on a pathway consistent with the temperature goals of the Paris Agreement.
Increasingly, stakeholders have been calling for even more ambitious action—i.e., to fully
decarbonize the sector by mid-century (GMF 2021).
Achieving the GHG emissions reduction targets of the Initial IMO GHG Strategy requires
implementing effective mid-term measures. Market forces alone will not be sufficient to
close the gap between current prices of fossil-based bunker fuels and zero-carbon bunker
fuels. Consequently, existing short-term regulations will need to be complemented with
more stringent mid-term ones (Baresic et al. 2022). The Initial IMO GHG Strategy envisions
mid-term measures to be finalized and agreed soon (between 2023 and 2030). Recent
submissions to the Marine Environment Protection Committee (MEPC) discuss different types
of mid-term measures that could be adopted to support the achievement of the Initial IMO
GHG Strategy targets (for example, Austria et al. 2021; Belgium et al. 2019; United Kingdom
2020; Denmark et al. 2021; ICS and Intercrop 2021; Marshall Islands and Solomon Islands
2021a; Norway 2021a; Norway 2021b; Norway 2021c).

MEASURES ENVISAGED UNDER THE INITIAL IMO GHG STRATEGY WITH
RESPECTIVE TIMELINES
FIGURE 1:
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Some types of mid-term measures can raise revenues. Two kinds of mid-term measures
that can raise revenues are carbon levies8 and some forms of cap-and-trade.9 The primary
aim of these instruments is to put a price on GHG emissions and thereby incentivize the
decarbonization of the sector.10 If the level of carbon pricing is set accordingly, these measures
also make polluters internalize the social cost of climate change, thereby ensuring that the
costs of the shipping industry reflect the climate-related harm caused by this sector. At the
United Nations Framework Convention on Climate Change (UNFCCC) 26th Conference of
the Parties (COP26), the Climate Vulnerable Forum, consisting of 55 governments, called
in its Dhaka-Glasgow Declaration for “establishing a mandatory GHG levy on international
shipping to ensure that IMO emission measures are fully aligned with a 1.5ºC pathway” (CVF
2021). At the same event, more than 230 industry leaders also emphasized the need for
meaningful market-based measures in the form of carbon pricing in their collective call for
action for shipping decarbonization (GMF 2021).
These carbon revenues can create opportunities for additional actions. As indicated,
besides inducing mitigation, abatements and correcting an externality, carbon pricing
instruments can also raise revenues, thereby potentially allowing for the implementation
of additional actions. Such additional actions can include, for instance: helping to align
the decarbonization of international shipping with the Initial IMO GHG Strategy, achieving
additional climate and non-climate development benefits, or addressing political concerns
that hinder higher ambition in decarbonizing the shipping sector. Due to their double benefit
of inducing mitigation and raising revenues, revenue-raising carbon pricing instruments
deserve particular attention.
There is an ongoing debate at MEPC on how potential carbon revenues from international
shipping could be used, managed, and governed. Many recent submissions have
discussed options for carbon revenue use and for how to ensure an adequate management
and governance of carbon revenues (examples include: Argentina et al. 2021; Denmark et
al. 2021; Marshall Islands and Solomon Islands 2021a; ICS and Intercargo 2021; Norway
2021b; Norway 2021c). Some Member States have expressed their views on these issues at
MEPC 75 and MEPC 76, for instance regarding the establishment of an international maritime
research and development board (IMRB), its governance structure, and its relation with the
implementation of a market-based measure.
This technical paper aims to contribute to this debate by addressing three questions.
The technical paper starts by discussing the types of mid-term measures that can raise
revenues and how the design of these measures can affect the amount and predictability
of revenues raised (Chapter 2), before exploring the following three broad questions:

8
9

10
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The term “carbon levy” is sometimes used interchangeably with “carbon tax”. This report adopts the term “carbon levy” but
this should not be seen as indicating a preference for a particular design of the carbon pricing instrument.
There are other types of measures that could raise revenues, such as fuel levies that do not target the carbon content or
emissions released in burning bunker fuels. This report does not discuss these alternative options because they are less
effective in inducing GHG abatements compared to carbon levies and cap-and-trade.
In particular, these instruments can induce GHG emission abatements by incentivizing the development and uptake of zerocarbon bunker fuels and low- or zero-carbon technical measures, the uptake of low-carbon operational measures, and the
shift in consumer demand towards lighter or short-distance products (Parry et al. 2018). Zero-carbon bunker fuels, low- or
zero-carbon technical measures, and low-carbon operational measures are further discussed in section 3.2.1.

INTRODUCTION



Chapter 3: What could carbon revenues from international shipping be used for?
To answer this question, section 3.2 lays out seven carbon revenue use options and
assesses their alignment with the Initial IMO GHG Strategy, their climate and other
development benefits, their potential political acceptability from the industry perspective,
and their need for active management. The options considered are: 1) financing in-sector
climate change mitigation, 2) enhancing maritime transport infrastructure and capacity,
3) financing broader climate aims, 4) financing broader development aims, 5) financing
the general fiscal budget, 6) covering administrative and enforcement costs, or 7)
implementing a revenue-neutral feebate scheme. The analysis presented in section 3.2
builds on section 3.1, which analyzes how revenue use could help put in practice guiding
principles of the Initial IMO GHG Strategy.



Chapter 4: Who could be the recipients of carbon revenues from international
shipping? This technical paper discusses who among three potential groups of recipients
could receive carbon revenues if the following broad aims were pursued: 1) maximize
climate and other development benefits, 2) support an equitable transition, or 3) support
the adequate functioning of the mid-term measures and the distribution of revenues. The
three potential recipient groups considered in this technical paper are governments, the
shipping sector, and the private sector more broadly. Revenues would be distributed
among these potential groups of recipients through a fund.



Chapters 5 and 6: How could adequate governance and management of carbon
revenues from international shipping be imagined? On this aspect of the subject,
this technical paper sheds light on two key topics related to the governance of carbon
revenues from shipping which have been subject to recent debates at the MEPC: 1)
whether revenues should be disbursed by an existing fund or a new fund (discussed
in section 5.1); and 2) the role of the IMO in the governance of carbon revenues from
shipping (discussed in section 5.2). In addition, the technical paper focuses on three
further aspects of managing carbon revenues: 1) how to address challenges of managing
carbon revenues actively (section 6.1); 2) how to select revenue distribution criteria if a
new fund was created (section 6.2); and 3) how to ensure that no country is left behind
in the distribution of carbon revenues (section 6.3).



Chapter 7 concludes this technical paper and presents the key findings.

4

5

2. MID-TERM MEASURES AND
CARBON REVENUES
This chapter discusses types of mid-term measures that can raise revenues focusing
on design features which affect the amount and predictability of revenue raised. The
amount of revenues raised depends on the greenhouse gas (GHG) emissions covered
and the level of the carbon price. These two aspects are discussed in subsection 2.1.1. The
predictability of the revenue raised depends on the predictability of the GHG emissions
covered and of the carbon price applied; these two aspects are discussed in subsection
2.1.2. The predictability of the revenue raised is important for carbon revenue use because
unpredictable revenue flows can create fiscal risks. Section 2.2 discusses how potential
fiscal risks could be reduced. Section 2.1 is complemented by Annex 1, and together, these
two parts of the technical paper also serve as an introduction to cap-and-trade and carbon
levies for readers not familiar with the basics of carbon pricing. Readers familiar with this
topic are asked to move directly to section 2.2.
There are obviously other types of potential mid-term measures that can reduce GHG
emissions but do not raise revenues. These measures could be implemented as substitutes
or complements of the measures discussed in this chapter and are briefly reviewed in Box 1.
BOX 1:

NON-REVENUE RAISING MID-TERM MEASURES

There are various types of mid-term measures that could reduce GHG
emissions but do not raise revenues. These include both command and control
policies, such as performance standards and fuel emission standards, and marketbased measures, such as baseline-and-credit, subsidies, and cap-and-trade
schemes when allowances are distributed for free. This box briefly introduces
these measures indicating their basic structure and the type of GHG mitigation
incentives they can set.
An example of a command and control instrument is that of performance
standards. These standards mandate the achievement of a GHG emission goal
without dictating the adoption of particular technologies. There are different types
of performance standards, each providing different incentives to reduce emissions.
Recently, the International Maritime Organization (IMO) has implemented two types
of performance standards that aim to reduce GHG emissions: Energy Efficiency
Existing Ship Index (EEXI) and Carbon Intensity Indicator (CII). EEXI is a technical
measure that requires new ships to meet a level of energy efficiency per capacity
mile. Focusing on ship design, EEXI incentivizes the research, development,
and adoption of low-and zero-carbon technologies and fuels. In return, the CII
measures how efficiently a ship transports goods or passengers and is measured
in grams of CO2 emitted per cargo-carrying capacity and nautical mile (DNV
n.d.). It is an operational measure under which ships are expected to achieve a
CII on a yearly basis, based on which they are given an annual rating ranging

continues on page 7
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from A to E. Ships can meet the standard through a variety of actions, including
speed reduction and optimization, use of low- or zero-carbon fuels or alternative
sources, or adopting technologies that improve energy efficiency. To the extent
that performance standards result in an increase in transport costs, they may
incentivize trade switches towards lighter and less-distant products. Performance
standards implemented so far are deemed insufficient to meet the Initial IMO GHG
Strategy mitigation targets and will need to be complemented with other policies
(Baresic et al. 2022).
Another form of command and control regulation that could be implemented
to decarbonize international shipping is fuel emission standards. A fuel
emission standard sets a limit on the maximum GHG emissions of a fuel. Fuel
emission standards do not mandate the adoption of any specific technology,
fuel type, or compliance strategy. A fuel emission standard incentivizes research,
development, and deployment of low-GHG fuels. To the extent that the instrument
results in an increase in fuel prices, it can also incentivize trade switches towards
lighter and less-distant products (Yeh et al. 2016).
A type of market-based measure that does not raise revenues is baseline-andcredit. Under a baseline-and-credit scheme, a GHG emission intensity benchmark
is set against a baseline. Entities that emit less than the baseline receive credits
that they can sell to entities that emit more than the baseline. Baseline-and-credit
incentivizes investments in low- and zero-carbon fuels and technologies, as well
as other action that improves the operational efficiency or reduces the carbon
intensity of shipping. This carbon pricing instrument can also incentivize trade
shifts towards lighter and lower-distance goods transportation.
Green subsidies are another type of market-based measure. In the context
of shipping decarbonization, green subsidies could support the research,
development, and deployment of zero-carbon fuels or other zero-or-low carbon
technologies (Baresic et al. 2022).
Another type of market-based measure that does not raise revenues is a capand-trade scheme where allowances are distributed for free. To then reduce
GHG emissions still further, a cap-and-trade scheme needs a reduction factor for
the available allowances over time. Cap-and-trade schemes are further discussed
in the main text.

2.1

7

REVENUE-RAISING MID-TERM MEASURES: KEY
FEATURES

Two types of mid-term measures that can raise revenues are carbon levies and cap-andtrade schemes. Carbon levies are levies that target the carbon content or GHG emissions
released in consuming bunker fuels. Under a cap-and-trade scheme, authorities set a
cap on GHG emissions and allocate GHG emission allowances among regulated agents.
Allowances can be distributed for free or sold (either at a fixed price or through an auction).
It is only when allowances are sold that cap-and-trade schemes can raise revenues. The
regulated entities are requested to surrender these allowances for their GHG emissions at
the end of each compliance period (most often annually) and can exchange them on the

MID-TERM MEASURES AND CARBON REVENUES

secondary market. The remainder of this sub-section discusses key aspects of carbon levies
and cap-and-trade schemes that are relevant for the amount and predictability of carbon
revenue raised: that is, the GHG emissions covered, the level of carbon price applied, and
the predictability of GHG emissions covered and of the carbon price applied.

POSSIBLE MARKET-BASED MEASURES AND THEIR POTENTIAL TO RAISE
REVENUES IN THE CONTEXT OF THE INITIAL IMO GHG STRATEGY
FIGURE 2:
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Various factors determine the amount of GHG emissions under a specific carbon pricing
instrument. In the shipping sector, these factors include: 1) the geographical scope of the
scheme and type of vessels covered by it;11 2) the type of GHGs under the carbon pricing
instrument (e.g., carbon dioxide, methane, black carbon); and 3) whether the carbon pricing
instrument covers well-to-tank (WTT) GHG emissions (i.e., up- and midstream),12 tank-topropeller (TTP) GHG emissions (i.e., downstream GHG emissions),13 or full well-to-wake
(WTW) GHG emissions (i.e., up-, mid-, and downstream GHG emissions).14 Annex 1 discusses
the importance of covering WTW GHG emissions under a lifecycle analysis approach to
11

12
13
14

In this analysis, a global coverage is assumed. The total number of compliance agents under a carbon pricing scheme in
international shipping depends on how far upstream (e.g. at the level of the bunker fuel suppliers) or downstream (e.g. at the
level of each individual vessel) a carbon price may be applied. As a consequence, the number could range from 45 licensed
bunker fuel suppliers as of 2021 (Reuters, 2021) to up to 100,000 vessels of 100 gross tons and above (UNCTAD, 2021).
WTT covers GHG emissions released upstream, in the extraction, production, and transportation of a bunker fuel.
TTP covers downstream GHG emissions from the combustion of a bunker fuel on a vessel.
These include both TTP and WTT GHG emissions.
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ensure the environmental integrity of the carbon pricing instrument and to prevent the
continued use of less carbon-intensive fossil fuels which appear favorable when considering
TTP emissions only.
There are mostly two main benchmark carbon prices that a carbon levy or a cap-andtrade scheme could aim to apply (IMF 2019).15 One option is to apply the carbon price
equal to the social cost of carbon (SCC). The SCC reflects the harm generated by releasing
an additional ton of GHG— e.g., future harm due to more frequent droughts and sea level
rising—expressed in present monetary value (Nordhaus 2017). Estimates of the SCC can vary
significantly, depending on the assumptions used in the analysis. These relate, for instance,
to what quantity of GHGs will be emitted in the future and the discount rate applied to future
damages. Recent estimates vary from $10 to $1000 per ton of carbon.16 Setting the carbon
price level at the SCC internalizes the climate externality, ensuring that the costs of the
shipping industry account for the climate harm caused by maritime transport. An alternative
option to the SCC is to estimate the carbon price level needed to deliver a specific mitigation
or temperature target. For instance, Baresic et al. (2022) find that meeting the minimum
mitigation target of the Initial IMO GHG Strategy requires implementing an average carbon
price of $173 per ton of carbon. This estimate assumes no in-sector recycling of revenues;
the price could be lower if revenues are used for in-sector mitigation.
Historically, the most ambitious carbon price levels have been applied through carbon
levies, not cap-and-trade schemes. Regulators have a higher degree of control over the
carbon price applied under a carbon levy because they can set this level directly. Under
cap-and-trade schemes, there are factors not controlled by regulators that can determine
the level of carbon price applied, such as the business cycle, weather conditions, and
speculation (Friedrich et al. 2020). Historically, allowance prices in major cap-and-trade
schemes have been remarkably low. Recent reforms have been implemented to address
this issue, as discussed in the next section.

2.1.2 Predictability of the carbon price applied and the GHG emissions
covered
A key feature of any carbon pricing scheme is the predictability of the carbon price applied,
which also influences the predictability of the revenue raised. This subsection discusses
key design features of carbon levies and cap-and-trade that influence the predictability of the
carbon price applied. In addition, it discusses the predictability of the GHG emissions covered.
Simple forms of carbon levies tend to apply a more predictable carbon price level than
simple forms of cap-and-trade schemes. Under a carbon levy, the price level applied can
be made highly predictable—for instance, if the rate varies according to a predetermined
schedule that is difficult to change (e.g., because changing the schedule would require
undergoing difficult political negotiations). As discussed above, under simple forms of capand-trade schemes, the price applied is determined by various factors, some of which are

9
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For a broader review of potential ways to establish carbon price levels see Parry et al. (2018).
See Ricke et al. (2018), reviewing some of the recent studies on the SCC.
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not easily controlled by regulators (e.g., economic recessions). The carbon price applied
under cap-and-trade schemes is therefore less predictable, both in the short and in the long
term.
Price control mechanisms (PCMs) can help to stabilize allowance prices in cap-and-trade
schemes. There is some evidence that PCMs are proving resilient to a significant macroeconomic
shock like the COVID-19 pandemic. An example is the European Union (EU) Emission Trading
System (ETS) Market Stability Reserve (Azarova and Mier 2021). Box 2 discusses some of the
main types of PCMs in use so far.
BOX 2:

TYPES OF PRICE CONTROL MECHANISMS

There are different types of PCMs currently adopted in cap-and-trade systems
around the world. Two relevant dimensions along which PCMs can be distinguished
are: 1) whether they are price-based, or 2) whether they are automatic.
Most PCMs currently in place are price-based. Under a price-based PCM, a
price ceiling or floor is triggered when the price of allowances reaches an upper
limit or a lower one, respectively (Galdi et al. 2021). For instance, the California
ETS contains a price ceiling: if a price threshold is passed, new allowances are
offered at the price ceiling (Sullivan et al. 2021).
The main exception is the EU ETS Market Stability Reserve (MSR). The EU ETS
allows banking of allowances, meaning that regulated entities that have a surplus
of allowances at the end of a trading phase can decide to keep them and use them
in the next trading phase. Under the MSR, allowances are injected or withdrawn
from the EU ETS market based on the quantity of allowances in the market.
Some PCMs are automatic, while others necessitate action by regulators to
be activated. Automatic PCMs leave no discretion on whether they are triggered,
meaning that once the conditions are met for their activation, regulators have
no discretion on whether the mechanism is activated. The California ETS is an
example of a scheme with an automatic PCM. Other types of PCMs need to be
activated. For instance, regulators have discretion on whether to activate PCMs
in many of the subnational ETS systems implemented in China (Galdi et al. 2021).

Well-designed PCMs can effectively reduce differences between carbon levies and capand-trade schemes (Dominioni and Faure 2022). By making the carbon price applied more
predictable and controllable, well-designed PCMs can reduce the differences between
carbon levies and cap-and-trade schemes. Some significant differences between these two
carbon pricing instruments will remain, however, such as the higher short-term variability of
carbon prices under cap-and-trade schemes and the lower certainty of emission reductions.
These differences are further discussed in Annex 1.
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Another determinant of the predictability of the revenue raised is the predictability of the
GHG emissions covered. There is significant data available on the GHG emissions from shipping
which allow for credible predictions about the long-term GHG emissions from the sector (IMO,
2020). However, in the short-term, GHG emissions can be difficult to predict, especially due
to potential drops in the demand for shipping services linked to economic downturns in large
trading countries and the ensuing reductions in GHG emissions from the sector.

2.2

RELEVANCE FOR REVENUE RAISING

The GHG coverage of the carbon pricing instrument, the carbon price applied, and
the price predictability have important implications for the revenues raised through
carbon pricing. Carbon revenues are the product of the carbon price applied and the GHG
emissions covered by the carbon pricing instrument. Thus, yearly carbon revenues may vary
over time due to changes in the carbon price applied and/or the emissions released. If the
carbon pricing instrument is effective in decarbonizing the sector, at some point, the carbon
revenues raised yearly will decline and will eventually reach zero.17
Unpredictable carbon price levels can create fiscal risks. Since the level of carbon price
applied is one of the factors that determines revenue raised, less predictable carbon price
levels can create fiscal risks. Imagine that a project, (partly) financed by carbon revenues,
requires a certain amount of money raised from the carbon pricing instrument to be invested
every year. Unexpected fluctuations in revenue streams may jeopardize the realization of such
a project if the funding available becomes insufficient to cover the programmed expenses.
Creating reserves can help to address fiscal risks. The share of revenues allocated to
reserves will need to be tailored to the degree of unpredictability of revenue flows—which
will partially depend on the carbon pricing instrument design (as explained in section 2.1)—
and the type of projects financed (e.g., projects financed through revenues to be raised in
the future vs. projects financed through revenues already raised). Establishing an adequate
long-term investment plan can help minimize fiscal risks in case revenues decrease over
time due to reduced emissions from the sector.
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There can be trade-offs between the level of the levy and the amount of revenue raised (Laffer curve).
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3. USING CARBON REVENUES
FROM INTERNATIONAL SHIPPING
Implementing carbon pricing in international shipping can raise significant revenues. A
recent study finds that a carbon price applied in a scenario where the minimum mitigation
targets of the Initial IMO GHG Strategy are met could raise between $1.3 to $2.6 trillion in
total (Baresic et al. 2022). Under a full decarbonization scenario, carbon revenues raised
would be between $1 and $2 trillion (Baresic et al. 2022). According to another study, a flat
carbon levy of $250/ton of GHG would raise $3.7 trillion by 2050 (Mærsk Mc-Kinney Møller
Center for Zero Carbon Shipping 2021). Depending on different modelling assumptions,
estimates for carbon revenues from international shipping could imply an average of around
$40 to $60 billion of annual revenues (see Box 3).

POTENTIAL SCALE OF CARBON REVENUES FROM INTERNATIONAL
SHIPPING BASED ON TWO SELECTED EXAMPLES
BOX 3:

100% REVENUE RECYCLING TO SUPPORT SHIPPING'S
DECARBONIZATION
FIGURE B3.1:
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Based on techno-economic modelling conducted for the Getting to Zero
Coalitiona it is estimated that to fully decarbonize international shipping by
2050, the average carbon price would need to be around $191/ton CO2 and
reach a maximum of around $358/ton CO2. Carbon prices could however be
lower if revenues generated by the market-based measures are recycled to further
support decarbonization of shipping, for example by subsidizing the deployment
of zero-emission fuels and technologies. If 100 percent of revenues were recycled
to support shipping decarbonization, in theory, this could lower the carbon price
level by up to half, i.e., to an average of $96/ton CO2 and a maximum of $179/
ton CO2 (but this would mean no revenues are left for other purposes, such as
enabling an equitable transition). Depending on the level of revenue recycling,
the average amount of revenue collected would range between $41 billion and
continues on page 14
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$81 billion per annum, totaling between $1 trillion and $2 trillion.
Note:* The collected revenue should be considered in terms of the total amount
of available revenue which can be distributed over the period of decarbonization
(from 2025–2050), rather than assuming the revenue will be deployed only in
the year it is collected. This scenario generally provides more subsidy/support
for zero-emission fuels early in the transition when price spreads to zero-emission
fuels are expected to be highest, and less towards the end of the transition when
zero-emission fuels are more established and have a lower price spread.
FIGURE B3.2:
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The Mærsk Mc-Kinney Møller Center for Zero Carbon Shippingb illustrates an
‘earmark and return’ global carbon levy system, coupled with a global ban
on fossil-fueled vessels once most of the fleet has transitioned to alternative
bunker fuels. Based on such an earmark and return logic, the carbon levy needs
to be at least large enough to cover the cumulative extra cost the shipping
industry is paying relative to a fossil fuel baseline in a transition to zero emissions
by 2050. The projections above are made assuming a carbon price starting at
$50 (2025) with two hikes to $100 (2030) and $150 (2035) respectively. With
these assumptions, the levy scheme accumulates funds to cover the extra cost for
alternative fuels to the shipping industry. Additionally, the scheme accumulates
carbon revenues of approx. $300 billion as a buffer, which can be used to address
DNI amongst others.
Note:* The data related to the earmark and return proposal stems from the Industry
Transition Strategy. It is important to note that the accumulated cost gap during the
transition is the difference between estimates of the cost of production of alternative
fuels and the baseline cost being a forward-looking curve for the price of very low
sulphur fuel oil (VLSFO) and liquified natural gas (LNG). The carbon price levels
required to facilitate a transition (and enabling a buffer as well) would change with
a) the fossil fuel price assumptions and b) the impact of key assumptions underlying
the alternative fuels cost, e.g., levelized cost of electricity.

continues on page 15

14

C A RBO N RE VE NUE S F RO M INTE RNATIO NAL S HIPPING: ENABLING AN EFFECTIVE AND EQU ITABLE ENER GY TR AN SI T I ON

*The notes were provided by the respective authors of the two studies.

a Baresic, Domagoj, Isabelle Rojon, Alison Shaw, and Nishatabbas Rehmatulla. (2022). “Closing
the Gap: An Overview of the Policy Options to Close the Competitiveness Gap and Enable an
Equitable Zero-Emission Fuel Transition in Shipping.” Prepared by UMAS, London. Link
b Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping. 2021. “Industry Transition Strategy.”
Copenhagen: Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping. Link

Raising these revenues offers the opportunity to implement an additional set of actions.
The Initial IMO GHG Strategy sets the goal to reduce greenhouse gas (GHG) emissions
from international shipping to zero and includes guiding principles that are to guide the
decarbonization process. This chapter discusses how carbon revenue use could help align
the decarbonization of international shipping with the guiding principles of the Initial IMO
GHG Strategy (section 3.1). This analysis informs the second part of this chapter (section 3.2),
which discusses how various options for carbon revenue use: 1) would align with the Initial
IMO GHG Strategy; 2) would deliver climate and non-climate development benefits; 3) are
likely to perform in terms of political acceptability, and 4) would require active management
of funding.

3.1 GUIDING PRINCIPLES OF THE INITIAL IMO GHG
STRATEGY AND CARBON REVENUE USE
This section discusses how carbon revenue use can help to align the decarbonization
of international shipping with the Initial IMO GHG Strategy. Particular attention is given
to the principles of addressing the need to be cognizant of the principle of Common but
Differentiated Responsibilities and Respective Capabilities (CBDR-RC) and addressing
disproportionately negative impacts (DNI). This focus is due to the relevance of these
two principles in recent submissions to the International Maritime Organization (IMO) and
related discussions at the Marine Environment Protection Committee (MEPC). The section
also discusses other relevant principles that are not explicitly mentioned in the Initial IMO
GHG Strategy, but which have been put forward by some stakeholders as applicable in the
context of mid-term measures. These are the principle of Highest Possible Ambition and the
Polluter Pays principle (Marshall Islands and Solomon Islands, 2021a). Before starting the
analysis, two clarifications are due.
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TWO MAIN SOLUTIONS CONSIDERED TO ADDRESS THE CHALLENGES
RESULTING FROM THE NEED FOR AN EQUITABLE TRANSITION
FIGURE 3:
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First, while some of the guiding principles of the Initial IMO GHG Strategy could be
operationalized also by implementing exemptions, this approach poses the risks of
adverse consequences and does not guarantee an equitable transition. In the context of
carbon pricing in international shipping, addressing the need to be cognizant of CBDR-RC or
addressing DNI could also take the form of regulatory exemptions18 (e.g., for certain routes) or
lower carbon prices on routes from/to developing countries or disproportionately negatively
affected countries. However, exemptions may yield a number of adverse consequences,
such as the deployment of older, usually less energy-efficient vessels on these exempted
routes. This may pose safety and local pollution problems and distort competition (Dominioni,
Heine, and Martinez Romera 2018; Psaraftis and Lagouvardou 2019; CE DELFT 2021). In
addition, route-based exemptions imply that investments to reduce emissions are weakened
on certain routes, potentially leaving some countries behind on the uptake of low- and zerocarbon technologies and the related economic opportunities (CE DELFT 2021). Furthermore,
exemptions grant benefits that could be shared with developed countries that import from
and export to developing countries (Dominioni, Heine, and Martinez Romera 2018), thus
potentially undermining the aim of ensuring an equitable transition. For all these reasons,
route-based exemptions appear to be an inferior approach to address the need to be
cognizant of CBDR-RC and address DNI compared to carbon-revenue use.
Second, this technical paper is agnostic on whether further principles included in other
International Maritime Organization (IMO) instruments may represent an obstacle
to address the need to be cognizant of CBDR-RC through carbon revenue use. For
instance, the Initial IMO GHG Strategy recognizes the need to be cognizant of “the principle
of non-discrimination and the principle of no more favorable treatment, enshrined in the

18

Note, however, that full exemptions implemented without being phased out over time may not be compatible with CBDR-RC,
as discussed below in section 3.1.1.
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International Convention for the Prevention of Pollution from Ships (MARPOL) and other IMO
conventions” (IMO 2018 at 3.2.1.1). There is a debate on whether these principles are an
obstacle to addressing the need to be cognizant of CBDR-RC. Past negotiations have not
clarified whether these principles are incompatible with CBDR-RC and whether they apply
only to ships or also to countries. IMO Member States have held disparate positions on these
points (Aidun, Metzger, and Gerrard 2021). This technical paper does not take a position on
this question.

3.1.1

The need to be cognizant of the principle of CBDR-RC

The Initial IMO GHG Strategy recognizes as a guiding principle the need to be cognizant
of principles such as CBDR-RC. In particular, it requires to be cognizant of the principle of
CBDR-RC “in the light of different national circumstances, enshrined in the United Nations
Framework Convention on Climate Change (UNFCCC), its Kyoto Protocol and the Paris
Agreement.” (IMO 2018 at 3.2.1.2) The meaning of CBDR-RC is debated,19 but generally it has
two main components. The first component concerns the common responsibility20 of states to
address the climate problem, and the second component concerns the need to account for
differing circumstances among states regarding their contribution to the climate problem and
their ability to address it (Sands and Peel 2012). The differentiated responsibility component
suggests granting more favorable conditions to countries that have contributed (or are
projected to contribute) less to climate change and/or have less capacity to address climate
change. In the Paris Agreement’s version of the CBDR-RC principle, the responsibilities and
capabilities of states need to be read in a flexible and dynamic manner ("in the light of different
national circumstances"), which might allow accounting for further elements in the positive
differentiation, such as population size, abatement costs, and opportunity costs (Voigt and
Ferreira 2016). Although the CBDR-RC principle represents one of the cornerstones of the
UNFCCC regime, the exact meaning of CBDR-RC is debated and the IMO has not adopted a
formal definition of this principle yet.
Carbon revenue use may help to address the need to be cognizant of the principle of
CBDR-RC in a targeted manner. Research suggests that the operationalization of the CBDRRC principle could take various forms. A distinction exists between differentiation 1) in central
obligations and in the implementation of central obligations, and 2) in provisions granting
assistance (Martinez Romera and van Asselt, 2015). If the choice was made to address the
need to be cognizant of CBDR-RC via assistance measures, strategic revenue use could be
a way to do so. In particular, this need could be addressed by distributing carbon revenues
to selected countries based on their contribution to climate change and their capacity to
address the climate challenge.21
Since the IMO has not adopted a definition of CBDR-RC, it is unclear whether addressing
the need to be cognizant of CBDR-RC calls for specific revenue uses. On the one hand, the
“capacity” component of CBDR-RC may call for revenue uses that support countries with less
capacity to address climate change by financing climate change mitigation and adaptation
19
20
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For a fuller discussion, see Rajamani (2016)
Implementing full exemptions on certain routes could be incompatible with the common responsibility component of CBDRRC, especially if these exemptions are not phased out over time.
An adequate distribution key would need to be agreed upon. While there are methodologies to estimate the historical GHG
emissions of countries (see, for instance Hohne et al. 2011), identifying countries’ capacity to address climate change is likely
more challenging—at least from a political standpoint.
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projects in these countries. On the other hand, the “historical and future contribution to
climate change” component may call for reducing the costs of mitigation and adaptation
in countries that have contributed (or are expected to contribute) less to climate change.
However, what counts as reducing the costs of mitigation and adaptation is not clear yet.
IMO Member States could decide to limit the possibility to address the need to be cognizant
of CBDR-RC to revenue-use options that focus more narrowly on delivering mitigation and
adaptation outcomes in selected countries. Alternatively, IMO Member States could take a
broader approach and decide to distribute carbon revenues to selected countries without
earmarking them for climate change mitigation and adaptation. This latter approach may
imply, for instance, addressing this need via periodic (or a lump sum) payments to selected
countries without requiring recipient countries to prove that this funding has been used for
particular climate readiness purposes.

This technical paper distinguishes two possible broad ways to address the need to be
cognizant of CBDR-RC via carbon revenue use:


Narrow approach: Under this narrow approach, financing climate change mitigation
and/or adaptation activities in selected countries can address the need to be cognizant
of CBDR-RC.



Broad approach: Under this broad approach, both earmarked financing (e.g., for climate
change mitigation) and non-earmarked financing of projects in selected countries can
address the need to be cognizant of CBDR-RC. The broad approach encompasses the
narrow approach. Thus, any carbon revenue use that aligns with the narrow approach
is also aligned with the broad approach.

3.1.2 The need to consider, assess, and address the impacts on States
In international shipping, the possibility of DNI due to the implementation of midterm measures represents one of the more contentious points in the debate on these
measures. There are concerns about the effects of adopting mid-term measures22 in
international shipping on maritime transport costs and on the availability, frequency, and
speed of shipping services (CE DELFT, 2021). For instance, an increase in maritime transport
costs could negatively impact a state by affecting its gross domestic product and trade
patterns,23 with further potential repercussions on the provision of essential goods or services,
such as food commodities or disaster response services. Rojon et al. (2021) review existing
research on the likely impact of carbon pricing on transport costs and find that most studies
conclude that carbon pricing may increase transport costs by 0.4 percent to 16 percent.24
In return, impacts on import prices are found to be generally small in most studies (below
one percent). Yet, commodities with a low value per unit of mass/volume tend to experience

22
23
24

These potential disproportionately negative effects of mid-term measures need to be distinguished from the negative impacts
of climate change per se.
Note, however, that some countries may also benefit from the introduction of a carbon price in international shipping. For
instance, evidence suggests that some countries may experience a positive effect on their GDP (CE DELFT, 2021).
These results vary depending on the assumed level of fuel price, carbon price, and the transport segment and/or product
(Rojon et al. 2021).

18

C A RBO N RE VE NUE S F RO M INTE RNATIO NAL S HIPPING: ENABLING AN EFFECTIVE AND EQU ITABLE ENER GY TR AN SI T I ON

higher impacts (Rojon et al. 2021). Some countries, such as Least Developed Countries (LDCs)
and Small Island Developing States (SIDS), are likely to experience a greater increase in
transport costs and related import prices than others (Rojon et al. 2021).25 This can be due
to various factors, including the higher reliance of LDCs and SIDS on maritime transport, the
lack of opportunity to benefit from economies of scale, and the relatively energy-inefficient
vessels that serve them.
The Initial IMO GHG Strategy calls for assessing and addressing DNI and for paying
particular attention to the needs of LDCs and SIDS.26 The Initial IMO GHG Strategy
mentions a (non-exhaustive) list of factors to assess these impacts.27 However, there is
uncertainty both on how to define, measure, and potentially address DNI.28 Discussions at
MEPC 76 testify that the risks of DNI are a major concern for certain countries.
IMO Member States appear to have different positions on whether addressing DNI
also addresses the need to be cognizant of CBDR-RC. This technical paper is agnostic
on whether addressing DNI also addresses the need to be cognizant of CBDR-RC. The
technical paper simply examines whether a particular carbon revenue use would be aligned
with addressing the need to be cognizant of CBDR-RC and/or address DNI since, according
to some IMO Member States, DNI and CBDR-RC represent different issues.
In general, two broad options to address DNI through carbon revenue use can be
imagined:29


Avoiding DNI through carbon revenue use: Under this option, carbon revenues are
spent on reducing DNI before DNI occur (meaning that DNI are addressed ex ante). In
this technical paper, avoidance refers both to partial and full avoidance.



Remedying DNI through carbon revenue use: Under this option, DNI are not directly
addressed, but revenues are primarily distributed to countries subject to DNI.

Avoiding DNI and remedying DNI may differ in terms of amount of revenues needed,
the timing of spending, and type of disbursements. The monetary costs of avoiding

25

26

27

28

29
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The consequences of higher import prices could be particularly severe in some SIDS. All SIDS have a trade deficit and
for many SIDS a large part of their imports consist of goods needed to satisfy basic needs such as food, energy products,
and pharmaceuticals (Psaraftis and Zis, 2021; CE DELFT, 2021). Furthermore, SIDS could also be subject to DNI due to their
distance from their trading partners (CE DELFT, 2021).
In addressing potential DNI, the Initial IMO GHG Strategy emphasizes the need to pay particular attention to the needs
of LDCs and SIDS. In the context of shipping decarbonization, it requires the carrying out of an initial and comprehensive
impact assessment to ensure that LDCs and SIDS are not disadvantaged by the implementation of a GHG mitigation measure
compared to other States, and that the measure does not have negative economic impacts on these countries (Aidun, Metzger,
and Gerrard 2021).
These eight criteria are: geographic remoteness of and connectivity to main markets; cargo value and type; transport
dependency; transport costs; food security; disaster response; cost-effectiveness; and socioeconomic progress and
development.
At a Carbon Pricing Leadership Coalition/Singapore Maritime Port Authority workshop hosted by the World Bank, a list of nonexhaustive indicators to operationalize impacts were identified (MPA Singapore/CPLC, 2019): maritime transport costs; gross
domestic product (GDP); UNCTADstat connectivity index; ratio of trade/GDP; energy import prices; maritime safety standards;
ratio of perishable cargo/total cargo; food prices; purchasing parity; volume of food imported; historical/projected vulnerability
to natural disasters; and governance capacity.
The impact assessment procedure described in MEPC.1/Circ.885 provides examples of how addressing disproportionately
negative impacts could be operationalized, and suggests that these impacts could be avoided, remedied, or mitigated. The
language used in this report reflects that used in MEPC.1/Circ.885.
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harm can be significantly different from the amounts needed to remedy that harm, but it is
difficult to know in the abstract whether avoiding DNI ex ante would require a higher amount
of revenues than remedying them. The timescale of funding avoidance or remediation
activities can also differ. Avoidance necessarily occurs ex ante (before the DNI occur), but
remediation can be both ex ante or ex post (i.e., before the DNI occurs or after the DNI
occurred). Building infrastructure that prevents DNI may take time (e.g., infrastructure that
improves port efficiency, see section 3.2.2). Therefore, avoiding DNI might not always be
a suitable option right after the carbon price is implemented. In addition, avoiding DNI may
require sporadic large disbursements to finance infrastructure that reduces DNI, but then
subsequent disbursements might be lower (for instance, related to the maintenance of the
infrastructure). On the other hand, remedying DNI may take the form of a lump-sum payment
or a continuous payment (or a combination of the two).30
It is likely that a combination of avoidance and remediation interventions is the most
practical way forward to address DNI. Certain measures that avoid DNI might cost little
compared to the impacts they prevent, but others might be much more expensive.31 In
addition, it is possible that some DNI become apparent only after they have occurred, for
instance, if an ex-ante cost-benefit analysis fails to identify some DNI. Thus, a combination of
avoidance and remediation interventions is likely to be the most cost-effective and practical
way forward.

3.1.3 Other Potentially Relevant Principles
There are further principles that some stakeholders see as being part of the Initial IMO
GHG Strategy, despite not being explicitly mentioned. Two of these principles that could
be particularly relevant in the context of carbon revenue use are the principle of Highest
Possible Ambition and the Polluter Pays principle (Marshall Islands and Solomon Islands
2021a).
Carbon revenue uses that support GHG-emission abatements can align with the principle
of Highest Possible Ambition. The principle of Highest Possible Ambition is recognized in
the Paris Agreement, and creates the expectation that parties to the agreement will put
in place their best efforts to set and achieve climate change mitigation targets (Voigt and
Ferreira 2016). While not explicitly mentioned in the Initial IMO GHG Strategy, it has been
argued that the principle of Highest Possible Ambition recognized in the Paris Agreement
also applies to the decarbonization of international shipping (MCST 2020; Aidun, Metzger,
and Gerrard 2021; Marshall Islands and Solomon Islands 2021a). Some analysts see this
principle as creating an imperative to reduce GHG emissions from international shipping
(Aidun, Metzger, and Gerrard 2021). However, in the context of carbon revenue use, the
principle could be seen as having a broader meaning, i.e., calling for carbon revenue uses
that reduce GHG emissions, whether in- or out-of-sector (e.g., by financing GHG mitigation
projects). The remainder of this technical paper discusses the principle of Highest Possible

30

31

As noted in chapter 2, there can be a tradeoff between the level of carbon price applied and the revenue raised. Similarly,
impacts on states may depend on the level of the carbon price applied. Thus, the level of the carbon price applied can affect
both the impacts on states and the amount of revenues available to address these impacts.
CE DELFT (2021) offers an estimate of the revenues needed to remedy negative impacts on LDCs and SIDS.
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Ambition as if it was accepted that this principle applies to the GHG mitigation outcomes
that could be reached through revenue uses. Thus, specific carbon revenue uses that
reduce GHG emissions more than an alternative use could be seen as more aligned with
this principle.32
Using carbon revenues to address climate impacts may align with certain interpretations
of the Polluter Pays principle. Analysts debate the meaning of the Polluter Pays principle
in climate change law and policy (Heine, Faure, and Dominioni 2020). According to the
Organisation for Economic Co-operation and Development (OECD) Recommendations from
1972 and 1974, this principle means that the polluter should bear the “costs of pollution
prevention and control measures” (OECD, 1972; OECD, 1974). In the context of shipping’s
decarbonization, it has been argued that this principle entails that carbon revenues from
shipping are directed to “address environmental and societal externalities resulting from
the combustion of fossil fuels within the maritime sector” (Marshall Islands and Solomon
Islands, 2021a, para 20), and could be operationalized by directing carbon revenues
towards mitigation and adaptation measures in vulnerable countries (Marshall Islands and
Solomon Islands, 2021a). If this view was accepted, the Polluter Pays principle could provide
additional guidance on how to use carbon revenues.33

3.2 HOW REVENUES COULD BE USED
The previous section reviewed some of the guiding principles of the Initial IMO GHG
Strategy and discussed how carbon revenue use could help to put them into practice.
This section builds on this analytical framework to discuss how specific carbon revenue–use
options would align with certain interpretations of guiding principles of the Initial IMO GHG
Strategy.
There are several options for using carbon revenues—both in-sector and out-ofsector. The following options are considered in this technical paper (Figure 4): 1) financing
in-sector climate change mitigation (e.g., financing zero-carbon bunker fuels production
and deployment), 2) enhancing maritime transport infrastructure (e.g., improving ports)
and capacity (e.g., strategies), 3) financing broader climate aims, 4) financing broader
development aims, 5) financing the general fiscal budget, 6) covering administrative and
enforcement costs, and 7) implementing a revenue-neutral feebate scheme. Of these options,
financing in-sector climate change mitigation, enhancing maritime transport infrastructure
and capacity, or implementing a revenue-neutral feebate scheme, are considered in-sector
uses. Financing broader climate aims, financing broader development aims, or financing the
general fiscal budget are out-of-sector uses. Covering administrative and enforcement costs
is neither related to in-sector or out-of sector use per se.

21

32A broader assessment of the alignment of the carbon pricing instrument with the Principle of Highest Possible Ambition would
account for the level of carbon price, the GHG emissions covered, and the revenue use. This report focuses exclusively on
the latter aspect.
33 This report does not take a position on whether this view of the Polluter Pays principle should be accepted. However, since
this view has been upheld in a submission to the MEPC, the report analyzes the alignment of different carbon revenue uses
with this interpretation of the Polluter Pays principle.
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POTENTIAL REVENUE USES FROM CARBON PRICING IN SHIPPING
CONSIDERED
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FIGURE 4:

This section discusses the advantages and disadvantages of these carbon revenue use
options. In particular, it analyzes how carbon revenues from international shipping could be
used taking into account their potential climate benefits, non-climate-related development
benefits, alignment with the Initial IMO GHG Strategy, political acceptability, and need for
active management of revenues. As it will be clear from the analysis below, there are overlaps
between these revenue uses. For instance, enhancing maritime transport infrastructure and
capacity can deliver climate and development benefits. Nonetheless, it is useful to separate
these revenue use options as each of them has different advantages and disadvantages.
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POTENTIAL REVENUE USES ASSESSED AGAINST GUIDING PRINCIPLES
AND SELECTED DESIRABLE KEY FEATURES
FIGURE 5:
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3.2.1 Financing in-sector climate change mitigation
Many of the recent proposals on carbon pricing suggest using (at least a share of) carbon
revenues for in-sector climate change mitigation (Trafigura 2020; ICS and Intercargo 2021;
Marshall Islands and Solomon Islands 2021a; Norway 2021c).
The main rationale for using carbon revenues to finance in-sector climate change
mitigation is that this carbon revenue use can contribute to making zero-carbon
bunker fuels and technologies more competitive compared to fossil fuel alternatives. In
particular, carbon revenues could be used to deploy in-sector policies which can stimulate
early adoption of long-run solutions and help to proactively manage the decarbonization of
international shipping by facilitating its energy/fuel transition. Crucially, if these additional
pull policies were implemented, the carbon price applied to drive shipping’s decarbonization
could be lower than if revenues were used exclusively out-of-sector (see Box 4 for a
discussion of the economic rationale for channeling revenues to in-sector mitigation under
a carbon pricing scheme).
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FINANCING IN-SECTOR MITIGATION WITH CARBON REVENUES: THE
ECONOMIC RATIONALE
BOX 4:

Carbon pricing provides economic incentives to reduce GHG emissions, but
market failures and market barriers may limit its effectiveness. Economic
theory suggests complementing carbon pricing with other policies aimed to
address these market failures and barriers and help close the price gap between
incumbent and new zero-carbon bunker fuels and technologies through financial
support. Such market failures include, for instance (World Bank 2019a):


Network effects: The private sector may invest in network-based technologies
suboptimally due to the high costs of creating a sufficiently large network.
For instance, the uptake of zero-carbon bunker fuels in shipping will require
upfront investments in adequate bunkering infrastructure, and ship owners
may refrain from investing in vessels that run on zero-carbon fuels without
parallel investments in a corresponding bunkering network. Thus, public
sector financing may be needed to support infrastructure investments that
increase confidence and facilitate the shift to green technologies.



Barriers to financing: The public sector can support lending for zerocarbon investment projects, thereby reducing banks’ perceived risks of such
investments. For instance, vessels equipped with zero-carbon technologies
are often more expensive. Potential financiers may perceive these investments
as being riskier—meaning that shipowners will have to prove that they are
able to recover these additional costs (OECD/ITF 2018). These reservations
may hinder the industry’s ability to decarbonize at a speed consistent with
the targets of the Initial IMO GHG Strategy. Until loans for zero-carbon
technologies become more accessible, there may be a need for the public
sector to facilitate a financial transition to such technologies (OECD/ITF 2018).



Knowledge sharing: Companies that invest in research and development
(R&D) for zero-carbon technologies may not internalize all the benefits of their
investments despite bearing all the costs. This may induce them to invest
suboptimally. For instance, a company that expects its competitors to also
benefit from its R&D investments may decide to underinvest in R&D. Public
sector subsidies can remedy this market failure by financing zero-carbon
technology R&D.



Lack of information, split incentives, and systemic behavioral biases:
Sometimes, companies fail to invest in green technologies due to split
incentives, or because they lack adequate information, or are subject
to systemic behavioral biases (Rehmatulla and Smith 2015; World Bank,
Ecofys and Vivid Economics 2016; IMarEST 2021). For instance, companies
may underestimate the benefits of investing in certain energy efficiency
technologies or zero-carbon bunker fuel production facilities. Public sector
funding may remedy these market distortions by, for instance, subsidizing
these technologies or by investing in improving information availability.

Addressing market failures and barriers allows for decarbonization at a lower
cost, meaning that eventually a lower carbon price is needed to deliver a targeted
climate change mitigation outcome in the presence of complementary policies
that address these constraints.
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Under this carbon revenue-use option, carbon revenues could finance the development
and implementation of a supply chain of low- and zero-carbon fuels and the development
and uptake of other technical measures. Measures to decarbonize maritime transport
usually include: 1) low- and zero-carbon fuels, such as biofuels,34 hydrogen35 and ammonia,
and synthetic carbon-based fuels;36 2) technical efficiency measures applied to the vessels;37
and 3) operational measures, such as speed optimization. A recent review of this research
indicates significant variations in the mitigation potential of each type of technical measure.
For instance, reviewed studies indicate that wind assistance technologies and air lubrication
technologies could improve the energy efficiency of vessels by 1 to 60 percent and by 1 to 23
percent, respectively (World Bank 2022, forthcoming). If carbon revenue use was restricted
to one or more of these technical measures, research on the GHG mitigation potential of
each option could provide input for the specific selection.38
Significant investments will be needed to deploy zero-carbon bunker fuels and
technologies. Carbon revenues from shipping could finance part of it. Recent studies
have gauged the investments needed to develop low- and zero-carbon fuels. For example,
UMAS and ETC (Krantz, Sogaard, and Smith 2020) estimate the investments needed to
develop zero-carbon fuels to meet the IMO target of reducing GHG emissions by at least
50 percent by 2050. The study suggests that these investments are of about $1 trillion
to $1.4 trillion between 2030 to 2050. Full decarbonization of the sector by 2050 would
require about $1.4 trillion to $1.9 trillion (Baresic et al. 2022). Only 13 percent of these
investments are "ship-related"; the remaining are land-based, such as hydrogen production,
the synthesis of ammonia, and storage and bunkering infrastructure (Krantz, Sogaard, and
Smith 2020). Martin Stopford suggests that shipowners will need to invest about $2.2 trillion
to renew their fleets in line with decarbonization targets for the sector (Splash247 2021).
Englert et al. (2021a) provide country estimates of investments needed for Brazil, India,
Mauritius, and Malaysia. It is yet unclear how much of the investments needed to meet the
decarbonization targets of the sector need to be publicly financed to mobilize sufficient
private sector investments.39 In this respect, it is important to avoid crowding out private
sector investments. The development of a global international framework to support the
production and distribution of zero-carbon bunker fuels may help identify where and how
much public sector investment is needed.
Financing shipping’s decarbonization can yield development outcomes beyond climate
change mitigation. For instance, a recent World Bank report suggests that the development
of zero-carbon bunker fuels for international shipping can yield significant economic benefits
34
35
36
37

38

39

25

Biofuels are fuels derived from biomass, such as energy crops and waste.
Hydrogen and all hydrogen-derived fuels such as ammonia or synthetic carbon-based fuels require developing renewable
power production (e.g., through solar and wind) at large scale.
On the role of different zero-carbon fuels in the decarbonization of shipping, see Englert et al. (2021a).
This includes, for instance, the design of vessels’ hulls (to reduce resistance, improve hydrodynamic performance, or increase
vessels’ size) or power and propulsion technologies (such as improvements of propulsion efficiency, waste heat recovery
technologies, and cold ironing). For more on this see World Bank (2022).
Research on the payback period for energy efficiency technologies in international shipping can also guide the disbursement
of carbon revenues (European Commission 2015). Technologies with a good return on investment (ROI) may not need to be
subsidized because energy efficiency regulations can suffice for their uptake. In addition, for existing and proven technologies,
directing support to operational expenditures instead of capital expenditures can help level the playing field between first and
late movers.
The Organisation for Economic Co-operation and Development (OECD) finds that public climate finance provided by
developed countries in 2018 amounted to $64.3 billion (including export credits). In the same year, public climate finance
attributed to developed countries mobilized $14.6 billion of private finance (OECD, 2020).
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for developing countries (Englert et al. 2021a). These additional benefits are likely to come in
the form of, for instance, export opportunities, industrial modernization, and energy security,
and should be accounted for in the selection of carbon revenue uses.
Financing in-sector mitigation would be aligned with the principle of Highest Possible
Ambition.40 If it was accepted that the principle of Highest Possible Ambition applies to the
decarbonization of international shipping (MCST 2020), it could be argued that using carbon
revenues for in-sector mitigation would be aligned with the Highest Possible Ambition
principle as it can accelerate the deep decarbonization of international shipping. In return,
the existence of alternative carbon revenue uses that are likely to yield higher mitigation
outcomes (see below, section 3.2.3) may suggest that financing shipping’s decarbonization
may not be the carbon revenue use most aligned with the principle of Highest Possible
Ambition yet.
Financing in-sector mitigation could help avoid or remedy for DNI, if revenues were
distributed based on impacts. This revenue use can potentially address DNI both in the
form of avoidance and remediation. On the one hand, as discussed above, this carbon
revenue use option would drive shipping’s decarbonization at a lower carbon price than
if revenues were used exclusively out-of-sector. If DNI increase with the stringency of the
carbon price applied, the likelihood of DNI occurring would be lowered with in-sector carbon
revenue use. On the other hand, carbon revenues could be distributed to finance in-sector
mitigation in disproportionately negatively affected countries based on estimates of impacts
to remedy DNI. This carbon revenue use option could thus be aligned with addressing DNI
via remediation.
If carbon revenues were used to finance in-sector mitigation, avoiding and remedying
DNI may entail a different allocation of carbon revenues across countries. While
remedying DNI will require channeling carbon revenues to disproportionately negatively
affected countries, avoiding DNI may require distributing a significant share of carbon
revenues to countries well positioned to deploy zero-carbon fuels and other zero-carbon
technologies but not necessarily disproportionately negatively affected by policies to
decarbonize international shipping. These distributional effects would need to be taken into
account in defining what it actually means to address DNI (i.e., avoidance or remediation).
Financing shipping’s decarbonization could also be compatible with some interpretation
of the CBDR-RC principle and the Polluter Pays principle. Distributing carbon revenues
to decarbonize shipping in selected countries based on their contribution to climate change
and their capacity to address the climate challenge may address the need to be cognizant
of CBDR-RC, both under the broad and the narrow approach. If revenues were distributed
to climate-vulnerable countries, this revenue use could also be aligned with certain
interpretations of the Polluter Pays principle.

40

In addition, this carbon revenue use would be aligned with the Initial GHG Strategy’s aim to help “achieve the above objectives
[GHG mitigation], including incentives for research and development and monitoring of GHG emissions from international
shipping.” (IMO 2018 at 1.7.3) [emphasis added]
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In-sector carbon revenue use may ultimately facilitate the adoption of a more ambitious
carbon price. Considerations of political acceptability may suggest dedicating a share of
carbon revenues to in-sector decarbonization if doing so allows the implementation of a
more ambitious carbon price which has the potential to yield larger mitigation outcomes.

3.2.2 Enhancing maritime transport infrastructure and capacity
Carbon revenues could also finance enhancements of maritime transport infrastructure.
A broad set of interventions could be seen as generally “enhancing” maritime transport
infrastructure, including, for instance, investments that improve the logistics infrastructure
in ports, the climate-readiness of port infrastructure (including not only climate change
mitigation interventions, but adaptation too), safety, and air quality. The enhancement
of maritime transport infrastructure is likely to focus primarily on ports, but could include
other types of infrastructure, such as hinterland transport infrastructure or artificial sea-level
waterways. Similarly, various interventions could be seen as improving capacity, such as the
enhancement of the performance of an organization through the development of strategies,
partnerships, rules, and plans, or the enhancement of individual skills, through training and
experience (UNDAF 2018).
Enhancing maritime infrastructure and capacity has the potential to yield development
benefits, including but not limited to climate change mitigation and adaptation. Financing
improvements of port infrastructure in developing countries may help to reduce GHG
emissions related to port operations (Sifakis and Tsoutsos 2021). For instance, implementing
innovative smart energy systems to reduce the consumption of energy from fossil fuels can
help to reduce GHG emissions from ports. In addition, investments in maritime transport
infrastructure can improve the adaptive capacity of countries to climate change. Being often
located on coasts, port facilities are particularly vulnerable to climate-related risks, such
as natural disasters (e.g., tropical cyclones) and sea level rise. Infrastructure improvements
can help to address these risks (OECD 2016; UNCTAD 2020), thereby reducing the costs of
climate change on port-related activities and seaborne transport. The potential adaptation
benefit of enhancing maritime transport infrastructure and capacity are an advantage of
this revenue use compared to financing in-sector climate change mitigation which focuses
(as the name suggests) exclusively on mitigation activities. Enhancing maritime transport
infrastructure and capacity can also yield additional development outcomes. For instance,
safer and less polluting port infrastructure could improve public health as well as local air
and water quality.41
Some types of maritime transport infrastructure enhancements could help address
the need to be cognizant of CBDR-RC and align with the principle of Highest Possible
Ambition. Distributing revenues to countries that have contributed less to global GHG
emissions or have less capacity to address climate change could be a way to address the
need to consider CBDR-RC. If revenues were used to improve the readiness of maritime
infrastructure to climate change, this could fall under the narrow approach to address

41
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For a recent review of technologies and tools for sustainable ports see Bjerkan and Seter (2019).
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the need to be cognizant of CBDR-RC. Other types of “enhancements” such as improving
safety could fall under the broad approach only, unless these interventions produce climate
benefits too. To the extent that this revenue use reduces GHG emissions, it could be seen as
aligned with the Highest Possible Ambition principle. However, once again, other revenue
uses are likely to yield larger GHG abatements, including financing the decarbonization
of ships and broader climate action. Thus, it could be argued that this revenue use is not
necessarily the most aligned with the Highest Possible Ambition principle.
Enhancing maritime infrastructure and capacity could also align with the Polluter Pays
principle. If revenues were distributed to climate-vulnerable countries to support climate
change mitigation or adaptation, this revenue use could be aligned with the Polluter Pays
principle.
This carbon revenue use can also help to address DNIs. Research suggests that there is
a negative correlation between port efficiency and maritime transport costs (Wilmsmeier,
Hoffmann, and Sanchez 2006; CE DELFT 2021). Thus, enhancing port efficiency in countries
at risk of being disproportionately negatively affected by the implementation of a carbon
price may allow for the avoidance of DNI—at least to a certain extent (CE DELFT 2021).
The distribution of revenues to enhance maritime infrastructure based on DNI can also help
remedy DNI.
Enhancing maritime transport infrastructure and capacity keeps revenue spending
relatively close to the sector, potentially allowing the implementation of a more
ambitious carbon pricing instrument. Similar to financing in-sector decarbonization, this
carbon revenue use could receive support from key stakeholders in the shipping sector, who
may tend to favor shipping-related spending.

3.2.3 Financing broader climate aims
Recent proposals suggest allocating a share of carbon revenues to climate change
mitigation and adaptation outside the shipping sector—especially to address the
needs of countries most vulnerable to climate change. Proposals that put forward this
idea have been made, for instance, by the Marshall Islands and Solomon Islands (2021b),
Norway (2021c), and Trafigura (2020).42 In addition, MEPC 59 noted that there was a
general preference to use revenues from the implementation of market-based measures
in shipping to fund climate action in developing countries (MEPC 2009). This view has also
been endorsed by the High-level Advisory Group on Climate Change Financing (High-Level
Advisory Group on Climate Change Financing, 2010).
Today, there is still a large gap between international climate-related public finance
available and the estimated needs of developing countries. Carbon revenues could
help fill this gap. International climate-related public finance has grown considerably
in the last few years (World Bank Group 2020), but volumes still fall short of developing
42

The idea of using carbon revenues to finance climate change action has been originally proposed for aviation (Hepburn and
Müller 2010).
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countries’ needs. A recent study reviews estimates of international public finance flows and
concludes that in 2017 about $3 billion of financing was provided in the form of dedicated
climate finance,43 while funding provided for development purposes but with attention to
climate-related concerns reached $55 billion (World Bank Group 2020). In contrast, existing
estimates of annual climate-related needs of developing economies point to figures in the
order of trillions of dollars (World Bank Group, 2020). Doumbia and Lauridsen (2019) find
that climate change is one of the Sustainable Development Goals (SDG) where the financing
gap is the widest. The mismatch between available funds and estimated needs calls for
exploring additional opportunities to mobilize financial resources and for using available
funds to attract private sector investments.
Using carbon revenues to address broader climate needs has the potential to yield more
cost-effective GHG abatements compared to exclusively sector-related carbon revenue
uses. A first key advantage of allocating carbon revenues to address climate-related needs
of emerging and developing economies more broadly is that it has the potential to yield
more cost-effective—and therefore likely larger—GHG abatements compared to channeling
them exclusively to in-sector mitigation or enhancing maritime transport infrastructure and
capacity more generally. This is because shipping and port activities may not (always) be
the areas that offer the largest GHG mitigation potential at the lowest costs. In return, a
counterargument is that sector-specific spending may allow achieving tipping points44 in the
deployment of certain shipping-related fuels and technologies (e.g., zero-carbon bunker
fuel supply chains) with more certainty or at least more rapidly than if revenues were spent
across multiple sectors. One way to ensure that financing climate change activities (broadly)
yields greater climate outcomes is to embed criteria in the disbursement of revenues that
aim to yield transformative impacts.45 It is important to stress that even if revenues were used
to mitigate GHG emissions from sectors other than international shipping, the aims of the
Initial IMO GHG Strategy would remain to reduce GHG emissions by 50 per cent by 2050 (at
the latest) over 2008 levels. Any mitigation outcome achieved outside the shipping sector
should not be used as an argument for slower in-sector decarbonization.
A second key advantage of allocating some, or all, carbon revenues to support general
climate finance—in contrast to shipping’s decarbonization only—is that it could also
be used to specifically support adaptation activities.46 In the Paris Agreement, Parties
have agreed to aim to reach a balance between mitigation and adaptation finance (Article
9.4).47 Up to now, most climate finance has supported climate change mitigation activities:
according to the Climate Policy Initiative, 93 per cent of climate finance went to mitigation
in 2017/2018 (CPI 2020). Allocating a share of carbon revenues to adaptation could help
address this imbalance and provide needed support to communities affected by climate
change.
43
44
45
46
47
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Dedicated climate finance is finance provided with the explicit aim to mitigate or adapt to climate change.
A tipping point in the deployment of a technology is a point where the marginal increase in the adoption of a technology is
able to trigger a more significant adoption of this technology.
There are different definitions of “transformational impact”, but generally it refers to whether financing one activity has the
potential to yield large and long-term climate benefits beyond the financed activity (see below, section 6.2).
The financing gap discussed above relates both to mitigation and adaptation activities.
Article 9.4 of the Paris Agreement, 2015 (UNFCCC). The Green Climate Fund (GCF)—the largest climate facility in operation
currently—has the aim to split financing evenly 50:50 among mitigation and adaptation (GCF, 2021a; GCF, 2020). There are
a wide variety of mitigation projects financed by the GCF. These include, for instance, providing financial support for the
generation of solar power or supporting the adoption of climate-friendly cooking facilities. Adaptation projects also vary. For
instance, they include improving water and food security or decreasing deforestation. For a list of projects recently financed
by the GCF, see GCF (2021a; 2021b).
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Financing climate change action can also deliver development benefits. Many actions
that help address climate change can deliver additional development benefits. For
instance, the deployment of renewable energy usually increases energy security, increases
employment, and reduces local pollution (IPCC 2007).
Addressing the need to be cognizant of CBDR-RC and addressing DNI may justify
financing broader climate aims. If carbon revenues were distributed based on countries’
contribution to climate change and their capacity to address it, this carbon revenue use
could help address the need to be cognizant of CBDR-RC (both applying a narrow and
a broad approach). This carbon revenue use could also remedy DNI, if revenues were
distributed among countries based on estimated DNI (CE DELFT 2021). For instance, an IMOcommissioned study (Anger et al. 2009) found that if a significant share of carbon revenues
was spent on mitigation and adaptation in LDCs, the implementation of carbon pricing in
international shipping could have a positive effect on the GDP of these economies. Even
so, this carbon revenue use is unlikely to avoid DNI, as the broad range of climate-related
activities that could be financed under its umbrella would not necessarily be related to
seaborne international trade only.
Financing broader climate aims can be aligned both with the Highest Possible Ambition
principle and the Polluter Pays principle. Since this more flexible carbon revenue use is
likely to yield the highest climate outcomes, it can be seen as being strongly aligned with
the Highest Possible Ambition principle. If revenues were distributed to countries vulnerable
to climate change to finance adaptation and mitigation activities, this revenue use could be
aligned with the Polluter Pays principle.

3.2.4 Financing broader development aims
As in climate finance, current development finance appears insufficient to meet
developing countries’ needs—carbon revenues from shipping could help reduce the
gap. In 2014, UNCTAD estimated that achieving the Sustainable Development Goals
(SDGs) by 2030 would require $3.3 trillion of annual investments in SDG-related sectors
in developing countries (UNCTAD 2014). A more recent World Bank study suggests that
the investment needs of low- and middle-income countries to meet infrastructure-related
SDGs between 2015 and 2030 are between $1.5 and $2.7 trillion per year (Rozenberg and
Fay 2019). The IMF estimates that additional yearly spending on infrastructure-related and
health/education-related SDGs in the period 2019–2030 alone amount to $2.6 trillion in
low-income developing countries and emerging countries (Gaspar et al 2019). These gaps
exist partially because many developing countries, especially low-income ones, struggle to
raise sufficient revenues through domestic taxation (World Bank 2019a). International public
finance can help close this gap, but current flows are far from sufficient to address the needs
(Doumbia and Lauridsen 2019).
Allocating carbon revenues from carbon pricing in shipping to SDG-related needs has the
potential to deliver the most cost-effective development benefits. This carbon revenue
use could yield the most-cost effective development benefits among the potential carbon
revenue uses since revenues could be spent where they deliver the highest development
outcomes given a certain level of funding available.
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There is a partial overlap between this carbon revenue use and using revenues
exclusively for climate change mitigation and adaptation. The overlap is due to two main
factors. First, climate change—together with power infrastructure and transport—is among
the issues where the SDG-related financing gap appears the widest (Doumbia and Lauridsen
2019). Thus, allocating carbon revenues to SDG-related needs would likely channel some
development-related funding to climate-specific activities, too. This would be particularly
likely if the size of the funding gap was used as a criterion to allocate funding. Second,
the SDGs aim to achieve development sustainably. Financing SDGs such as water and
ecosystems are often expected to also make an economy more resilient to climate change
(International Council for Science 2017). For instance, sustainable water management
practices can improve resilience to climate-related risks of droughts. Of course, there can
be tradeoffs between the achievement of different SDGs. Thus, this revenue-use option
would be unlikely to yield the same climate benefits that might be yielded if revenues were
exclusively dedicated to climate finance.
Financing broader development aims could help address DNI but does not appear to
be well-aligned with the Polluter Pays principle. If revenues were distributed among
developing countries based on estimated DNI, this revenue use could help to remedy DNI
(CE DELFT 2021). Avoiding DNI through this revenue use appears more difficult due to the
wide variety of activities that would be eligible to be financed—which would not necessarily
all be related to seaborne international trade. Under this revenue use, it is likely that only
a share of carbon revenues would be directed towards mitigation and adaptation action
in climate-vulnerable countries. This carbon revenue use is therefore not necessarily well
aligned with the Polluter Pays principle.
This revenue use option is not well-aligned with the Highest Possible Ambition principle.
Although allocating carbon revenues to development could deliver some climate change
mitigation and adaptation outcomes, the magnitude of these results will depend on the
specific activities financed. In general, it can be expected that more specific climate-related
spending of revenues will likely lead to larger mitigation and adaptation outcomes. Thus,
this revenue use does not seem well aligned with the Highest Possible Ambition principle.
Financing broad development aims could be aligned with the broad approach of
addressing the need to be cognizant of CBDR-RC, if revenues were distributed based
on countries’ contributions to and capacity to address climate change. This revenueuse option appears less suitable to address the need to be cognizant of CBDR-RC under a
narrow approach, due to the uncertain climate outcomes it will deliver.

3.2.5 Financing the general fiscal budget
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Obviously, carbon revenues could also be distributed to countries without being
earmarked for specific purposes, so as to leave full discretion of spending to beneficiaries.
The key advantage of this revenue use is that it leaves maximum freedom to beneficiaries
to finance activities based on their national priorities and in light of national circumstances.
Yet, it could potentially lead to suboptimal spending in relation to broader and longer-term
climate and development goals.
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Not earmarking revenues may challenge the environmental integrity of the overall
carbon pricing scheme. For instance, if carbon revenues were used to finance long-lived
high-carbon infrastructure, such as coaI-powered energy generation,48 to improve electricity
access as a development goal, the environmental integrity of the overall scheme could be
compromised.
Addressing DNI may justify this revenue use. However, this revenue use is not well
aligned with the Polluter Pays principle. If revenues were distributed based on expected
DNI, this revenue use could align with remedying DNI. However, this revenue use is not
well suited to prevent DNI as financed activities are unlikely to relate exclusively to
seaborne international trade. Similarly, under this carbon revenue use, it is not guaranteed
that revenues will be used to finance mitigation or adaptation action in climate-vulnerable
countries and, as explained above, some carbon revenue uses could even result in negative
climate outcomes. Thus, this carbon revenue use is not well aligned with the Polluter Pays
principle.
Financing the general fiscal budget appears less suitable to address the need to be
cognizant of CBDR-RC and to align with the Highest Possible Ambition principle. This
revenue-use option does not guarantee that recipient countries’ capacity to address climate
change is improved. Thus, this carbon revenue-use option can only align with a broad
approach to address the need to be cognizant of CBDR-RC. In addition, due to its uncertain
climate change mitigation outcomes, this revenue use option does not appear well aligned
with the Highest Possible Ambition principle.

3.2.6 Covering administrative and enforcement costs
A share of carbon revenues could cover costs related to the proper implementation and
functioning of the revenue-raising mid-term measures. Implementing and guaranteeing
the adequate functioning of the carbon pricing instrument and the related management
of carbon revenues (e.g., administration and enforcement activities) may burden countries
and other entities (e.g., international organizations) involved in these activities. For instance,
if carbon pricing was implemented through a cap-and-trade scheme, funding would be
needed to establish a regulatory body monitoring the carbon market (Kachi, Mooldijk, and
Warnecke, 2019). In this case, part of the carbon revenues raised could cover these costs.
This revenue-use option can be well-aligned with addressing the need to be cognizant
of CBDR-RC, the Highest Possible Ambition principle, and the Polluter Pays principle. To
the extent that covering administrative and enforcement costs of the revenue-raising carbon
pricing instrument is instrumental to ensure the adequate functioning of this measure, this
revenue use is also instrumental in all the other revenue uses and to achieve any climate
or development benefits. Thus, it could be argued that this revenue use is potentially wellaligned with addressing the need to be cognizant of CBDR-RC, the Highest Possible Ambition
principle, and the Polluter Pays principle.

48

Note that global investments in coal supply increased from $80 billion in 2018 to $90 billion in 2019 (IEA 2020).
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Addressing DNI by covering administrative and enforcement costs of selected countries
can however pose significant risks. In principle, carbon revenues could be used to cover the
administrative costs of the carbon pricing instrument in selected countries based on impacts.
This could be seen as a way to remedy (at least part of) potential DNI. However, ensuring the
integrity of this mid-term measure is crucial to deliver the mitigation outcomes of the Initial IMO
GHG Strategy. Covering administrative costs in some selected countries only may undermine
the integrity of the measure in countries where these costs are not covered. Therefore, it
might be preferable to address DNI through a different form of carbon revenue use.

3.2.7 Implementing a revenue-neutral feebate scheme
A revenue-neutral feebate scheme represents a passive revenue use that can mitigate
an increase of maritime transport costs and the related impacts on States.49 A passive
revenue use does not require active management of carbon revenues because revenues are
disbursed following predetermined rules that leave no discretion to implementing entities.
Under a revenue-neutral feebate scheme, regulated entities (e.g., shipowners or charterers)
whose GHG intensity is above a benchmark pay a levy (also called a fee), and those that
produce lower GHG emissions per ton-mile than the benchmark receive a subsidy (also
called a rebate). A feebate scheme of this type has been proposed by Trafigura (2020), for
instance. Parry et al. (2018) find that this type of revenue use allows reducing the impact of
a carbon levy on average shipping costs without compromising GHG emissions reductions.
A major downside of the absence of additional carbon revenues in a revenue-neutral
feebate scheme is that it does not guarantee the delivery of additional climate outcomes.
Existing research suggests that a revenue-neutral feebate scheme may not yield additional
GHG abatements compared to an equally scaled carbon levy (without accounting for the
potential use of revenues from the levy) (Parry et al. 2018). This is because some of the
incentives to reduce GHG emissions under a feebate scheme are weakened compared to a
carbon levy where carbon revenues are actively managed (Parry, et al. 2018).50 Furthermore,
a revenue-neutral feebate scheme is unlikely to deliver adaptation outcomes either in
maritime infrastructure and capacity or out-of-sector. Thus, this type of revenue use does
not address the negative climate-related consequences of GHG emissions by the shipping
sector. However, a potential climate change mitigation benefit of this carbon revenue use
is that returning carbon revenues to energy-efficient vessels may help to address potential
resistance from key stakeholders—thereby potentially allowing the implementation of a
more ambitious carbon pricing instrument.
More generally, this carbon revenue use does not guarantee any significant development
outcomes. Some development benefits may materialize if maritime transport costs do
not increase on routes from/to developing countries. However, besides these potential
benefits, the absence of any carbon revenues to be used for further action makes additional
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In this report, the term “feebate” is used because this is the term often employed in the debate on the decarbonization of
international maritime transport. However, a similar scheme could be applied to pricing mechanisms other than “fees”, such as
levies.
In particular, a revenue-neutral feebate scheme may not induce consumer demand to shift towards lighter and short-distance
products (Parry et al. 2018).
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climate and development outcomes uncertain. For instance, if energy-efficient shipping
companies used revenues to improve the safety of their fleet the instrument may deliver
some additional development outcomes. However, these additional benefits remain more
uncertain compared to those delivered by carbon revenues discussed above—not least
because they purely depend on decisions made by companies on an individual basis.
A revenue-neutral feebate scheme is not necessarily well suited to address DNI. In
principle, if DNI related to an increase of maritime transport costs grew with an increase
of the level of carbon price, this carbon revenue use might help address DNI (by mitigating
the increase in shipping costs, it would also mitigate DNI). However, in practice, it is unclear
whether reducing average shipping costs can address DNI as vessels operating in certain
regions (or on certain routes) may emit more GHGs (on average) than vessels operating
in other regions (or on other routes).51 As a result, vessels in some regions may end up
subsidizing vessels operating in other regions—with the result that maritime transport costs
may increase in some parts of the world, but not in others. Further, a feebate scheme risks
supporting the creation of a two-tier market, where vessels that already have a lower GHG
intensity reduce emissions even further, while vessels with a higher GHG intensity are denied
resources to reduce their GHG emissions per ton-mile. Remedying DNI through this carbon
revenue use appears also complicated, because it is challenging to target specific countries
based on impacts through such a feebate scheme.
This revenue use is also not well suited to address the need to be cognizant of CBDRRC. This is because it cannot be guaranteed that ships receiving the rebate are those that
can be seen as being connected to countries that have contributed (or are expected to
contribute) less to climate change or have less capacity to address climate change.
Lastly, this revenue does not seem well aligned with the Polluter Pays principle nor the
principle of Highest Possible Ambition. A revenue-neutral feebate scheme is not aligned
with the Polluter Pays principle for two reasons: First, vessels with a GHG intensity below
the benchmark level do not pay for their GHG emissions although they still pollute. Second,
revenues are not distributed to address mitigation and adaptation activities. In addition,
since the mitigation benefits of this carbon revenue use are unlikely to be higher than those
of an equally scaled carbon levy, it is difficult to see this carbon revenue use as aligned with
the Highest Possible Ambition principle.

3.3 DISCUSSION
This chapter has discussed the pros and cons of key options for carbon revenue use.
In particular, the first part of the chapter has focused on assessing how carbon revenue
use would align with some interpretations of the guiding principles included in the Initial
IMO GHG Strategy or put forward by recent submissions which appear relevant to carbon
51

For instance, this could be due to the characteristics of ports (e.g., larger vessels which are often more energy-efficient may
not be able to call at smaller ports) or type of imports/exports.

34

C A RBO N RE VE NUE S F RO M INTE RNATIO NAL S HIPPING: ENABLING AN EFFECTIVE AND EQU ITABLE ENER GY TR AN SI T I ON

revenue use. In particular, section 3.1 discussed the need to be cognizant of CBDR-RC, the
need to address DNI, the Polluter Pays principle and the Highest Possible Ambition principle.
The second part of the chapter has discussed seven options for carbon revenue use and
analyzed their alignment with these principles, their potential climate and non-climate
development benefits, and political acceptability. Preliminary results from this analysis are
presented below.
Some carbon revenue uses may be more aligned with certain interpretations of the Initial
IMO GHG Strategy than others. Financing shipping’s decarbonization, enhancing maritime
transport infrastructure and capacity, financing climate change needs more broadly, and
covering administrative and enforcement costs seem to have the potential to be aligned
with multiple principles that are included—or at least that stakeholders have recognized as
being included—in the Initial IMO GHG Strategy. Other carbon revenue uses seem to be less
aligned with the guiding principles of this strategy. Table 2 summarizes the results of the
alignment analysis, including the analysis of selected desirable key features, using the RAG
method.52 Uncertainties over the definitions of some of these principles suggest taking these
conclusions with some caution.

52

Under RAG, options are marked, with green indicating a more positive evaluation, red a less positive evaluation, and amber
an evaluation between green and red.
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REVENUE USES, THEIR POTENTIAL ALIGNMENT WITH THE INITIAL IMO GHG STRATEGY AND
OTHER SELECTED DESIRABLE KEY FEATURES

Potential Alignment with the Initial IMO
GHG Strategy Principles

IMPLEMENTING A
REVENUE-NEUTRAL
FEEBATE

COVERING
ADMINISTRATIVE
AND ENFORCEMENT
COSTS

FINANCING THE
GENERAL BUDGET

FINANCING BROADER
DEVELOPMENT AIMS

FINANCING BROADER
CLIMATE AIMS

CRITERIA

ENHANCING MARITIME INFRASTRUCTURE AND CAPACITY

FINANCING INSECTOR CLIMATE
CHANGE MITIGATION

TABLE 2:

Narrow
CBDR-RC*
Broad
CBDR-RC*
Avoiding
DNI
Remedying
DNI
Polluter
Pays
Highest Possible
Ambition
Potential Climate
Benefits**

Selected Desirable Key Features

Potential
Development
Benefits**
No Need for Active
Management
Political Feasibility –
Industry Perspective

“Unique value
proposition”

Opportunity
to lower
the carbon
price level
needed to
decarbonize shipping

Extension
of the
options to
address
DNI
through
sector-specific but
not necessarily
climate-related
financing

Highest
potential
climate
benefits

Highest
potential
development
benefits

Greatest
flexibility for
recipient
countries
to use
carbon
revenues

Instrumental
for proper
functioning
of carbon
pricing
instrument

Only option
that does
not require
active management of
revenues

* “Broad CBDR-RC” is understood as encompassing “narrow CBDR-RC”. Thus, any carbon
revenue use that satisfies the latter appears also aligned with the former.
** Note: The results presented in this table describe the potential of each revenue use option to deliver climate and
development benefits and align with the Initial IMO GHG Strategy under the assumption that carbon revenues are
adequately spent (e.g., corruption and poor governance do not lead to carbon revenue misuse).
Under a Red-Amber-Green (RAG) matrix, options are marked, with green indicating a more positive evaluation, red a less positive evaluation,
and amber an evaluation between green and red. Green = highly aligned | Amber = partially aligned | Red = less aligned.
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There is a case to use a meaningful share of carbon revenues to finance shipping’s
decarbonization and enhance maritime transport infrastructure and capacity. Financing
in-sector climate change mitigation would speed up the decarbonization of shipping and
achieve mitigation targets for the sector with a lower carbon price. Another reason that
could speak in favor of spending carbon revenues to decarbonize the sector or to enhance
maritime transport infrastructure and capacity is to prevent DNI instead of remedying them.
Lastly, shipping-related carbon revenue uses, such as financing shipping’s decarbonization,
enhancing maritime transport infrastructure and capacity, and rewarding energy efficiency
through a feebate scheme may allow implementing a more ambitious carbon pricing
instrument that yields higher climate change mitigation outcomes.
However, the case for using all carbon revenues to finance shipping’s decarbonization
appears rather weak. As discussed above, revenue raised through carbon pricing in
shipping could be between $1 trillion and $3.7 trillion (Mærsk Mc-Kinney Møller Center for
Zero Carbon Shipping 2021; Baresic et al. 2022). Existing research suggests that meeting
the temperature target set in the Initial GHG Strategy requires $1 trillion to $1.4 trillion (Krantz,
Sogaard. and Smith 2020), and full decarbonization by 2050 requires about $1.4 trillion to
$1.9 trillion (Baresic et al. 2022). Since this figure includes private sector investments, the
revenues raised by a carbon pricing instrument are likely to exceed the need of the sector to
meet the minimum targets of the Initial IMO GHG Strategy and perhaps also the investments
needed to fully decarbonize the sector. Financing broader climate and development goals
has the potential to yield climate and development benefits more cost-effectively than
a narrow revenue use that focuses on shipping-related activities only, such as financing
shipping’s decarbonization and enhancing maritime transport infrastructure and capacity.
The case of the latter as exclusive types of carbon revenue uses is therefore not very strong
per se.
A viable way forward from a political point of view could be to agree on splitting the
carbon revenues between in-sector use, out-of-sector use, and covering administrative
and enforcement costs. This would mean: part of the carbon revenues would be allocated
to financing in-sector climate change mitigation (e.g., building a zero-carbon bunker fuel
supply infrastructure) and enhancing maritime transport infrastructure and capacity. A key
advantage of focusing on both types of in-sector uses is that both in-sector mitigation and
adaptation activities could be financed. While financial support to adaptation is particularly
important for countries disproportionately exposed to climate change, such as many LDCs
and SIDS, financing in-sector mitigation can help reduce the burden of the transition on the
shipping industry. Another part would be allocated to wider climate and/or development
goals not necessarily related to shipping. A share of carbon revenues used in-sector and
out-of-sector, respectively, would be allocated to selected countries (e.g., to address DNI
and the need to consider CBDR-RC), and another share would be allocated globally to insector and out-of-sector climate action.
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A win-win situation could be achieved if synergies are created between in-sector and
out-of-sector carbon revenue use. Some types of out-of-sector revenue uses, such as
financing the development of a zero-carbon power supply, can help the shipping industry
decarbonize while delivering mitigation and co-benefits outside of the shipping sector.
Investments of this type can therefore be a win-win for both the shipping industry and nonshipping constituencies.

WIN-WIN SITUATION FROM SYNERGIES BETWEEN STRATEGIC INSECTOR USE AND OUT-OF-SECTOR USE OF REVENUES FROM CARBON PRICING
IN INTERNATIONAL SHIPPING
FIGURE 6:

REVENUE USES
IN-SECTOR USE
Example:
developing zero-carbon
vessels and zero-carbon
bunker fuel supply

W

Example:
decarbonizing electricity
production at large
scale

Other
out-of-sector uses

IN WIN SIT UATI O

N

Other
in-sector uses

OUT-OF-SECTOR USE

Ultimately, defining DNI can have important implications for the selection of carbon
revenue uses. Only a few types of carbon revenue use appear suitable to prevent DNI—
these are carbon revenue uses that focus on sector-related spending, such as decarbonizing
shipping and enhancing maritime transport infrastructure and capacity. Remediation leaves
more flexibility in spending (see Table 1), because it could also be achieved through broader
carbon revenue uses, such as spending for climate change mitigation and adaptation or
development across additional sectors. If IMO Member States decided that potential DNI
could be addressed only by avoiding them (ex ante), a fewer number of revenue use options
would be able to address DNI than if it was decided that DNI could be remedied, too. The
current debate focuses on the definition of “disproportionately negative impacts” (MEPC
76/15). The analysis presented in this technical paper suggests that a discussion on the
actual meaning of “addressing” these impacts will also have implications for the strategic
use of carbon revenues.
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4. WHO COULD RECEIVE CARBON
REVENUES?
This chapter discusses who could be the groups of recipients of carbon revenues.
This technical paper distinguishes recipients from beneficiaries of carbon revenues.
Beneficiaries are individuals or entities that ultimately benefit from the distribution of
carbon revenues. The recipient is instead the entity that receives carbon revenues, e.g.,
from a fund that distributes them. To illustrate, imagine that carbon revenues are distributed
to a government to finance the renewal of its national fleet for small-scale fishing. In this
context, the recipient is the government, and the beneficiaries could be seen as the fishers.
Sometimes there is an overlap between the recipient and the beneficiary. In the case above,
if the fund that distributed revenues disbursed them directly to the fishers, the recipient and
the beneficiary would be the same.

4.1

MATCHING RECIPIENTS TO AIM PURSUED

This technical paper distinguishes three main groups of recipients of carbon revenues
from international shipping. The section builds on existing proposals and related literature
to discuss how revenues could be distributed among three potential groups of recipients.
The potential groups of recipients considered are:
1.

Governments53

2. The shipping industry
3. The private sector more broadly
Carbon revenues would be distributed to the three potential groups of recipients through
a fund with adequate capacity. The potential governance and management of such fund is
discussed below (chapters 5 and 6).
Furthermore, the technical paper distinguishes three main broad aims of carbon revenue
use, and discusses who among the three potential groups of recipients may be best
positioned to achieve them. The potential aims of carbon revenue use already outlined in
section 3.2 can be simplified to three broad categories:54
1.

Achieving maximum climate and/or development outcomes: This broad category
includes the delivery of both climate and development outcomes. In addition, achieving
climate change mitigation outcomes could also be seen as aligning with the principle of
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GHG emissions from shipping also negatively affect countries that are not part of the IMO. A political decision will need to be
made on whether to also disburse carbon revenues from shipping to countries not part of the IMO.
This simplification helps to avoid repetitions and make the text more reader friendly. A similar simplification was less easy to
implement in the previous section without losing the needed level of granularity of the analysis.
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Highest Possible Ambition and the Polluter Pays principle.
2. Supporting an equitable transition: This category includes addressing the need to be
cognizant of the principle of Common but Differentiated Responsibilities and Respective
Capabilities (CBDR-RC) and addressing disproportionately negative impacts (DNI).
Please note that the aggregation of these two principles under the broader category
“achieving an equitable transition” should not be interpreted as an endorsement of the
view that addressing one principle addresses also the other. Some interpretations of
the Polluter Pays principle could also be seen as supporting the achievement of an
equitable transition.
3. Ensuring an adequate functioning: A third broad aim of carbon revenue use could be
to ensure an adequate functioning of the carbon pricing scheme and the distribution of
revenues.
Ideally, the decision on who the groups of recipients of carbon revenues will be is based on
who is best positioned to achieve the aims of carbon revenue use.

4.1.1

Achieving maximum climate and/or development outcomes

Climate and development finance can target either governments or the private sector:
the two types of finance are complementary. Climate and development finance that
targets governments of developing countries supports various activities, including the
setting up of adequate public institutions, the financing of public sector investments, and
the implementation of policies that enable subsequent private sector investments, such
as implementing national plans to enhance transport infrastructure (IFC 2011). Climate and
development finance that targets the private sector most often complements these efforts
by directly supporting companies and related advisory services.55 The complementarity
of climate and development finance that target governments and the private sector may
also exist if a share of carbon revenues was allocated to reducing greenhouse gas (GHG)
emissions from shipping or enhancing maritime transport infrastructure and capacity. For
instance, the adoption by shipowners of a zero-carbon technology may require privateoriented climate finance to de-risk this type of investment. At the same time, public-oriented
climate finance could support setting up an enabling regulatory framework for the production
of zero-carbon bunker fuels.56
The complementarity of climate and development finance that targets governments
and the private sector may suggest dedicating a share of carbon revenues from
international shipping to both types of finance. The optimal allocation of carbon revenues
from international shipping to governments and private actors may depend on the specific
revenue use. For instance, de-risking activities needed to mobilize private sector finance can
be sector-specific, and therefore vary depending on whether carbon revenues are used, for
instance, to support shipping’s decarbonization or climate change more broadly.

55
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On the complementarity between development finance that targets the public and the private sector, see IFC (2011).
Research indicates that an enabling regulatory framework is among the key factors for the production of zero-carbon bunker
fuels (Englert et al. 2021a).
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4.1.2 Supporting an equitable transition
The strategic use of carbon revenues can help address considerations of an equitable
transition implicitly recognized in the Initial IMO GHG Strategy. In particular, as discussed
in the previous chapter, the Initial IMO GHG Strategy makes reference to the need to be
cognizant of CBDR-RC and calls to address DNI on States. This subsection discusses how
equitable transition considerations could affect the distribution of carbon revenues among
governments, the shipping industry, and the private sector more broadly.
Pragmatic considerations suggest that addressing the need to be cognizant of CBDRRC via revenue use would be easier if revenues were distributed to countries instead
of the private sector (including the shipping industry). Under the United Nations
Framework Convention on Climate Change (UNFCCC) regime, CBDR-RC applies to States
as it considers their historical contribution to climate change and their capabilities. Thus,
the operationalization of this principle in the International Maritime Organization (IMO)
context could call for differentiation among States. In theory, this operationalization could
also take the form of targeted funding distributed to companies identified as being related
to developing countries, for instance, due to their ownership, location of operations, or
country of incorporation. However, in many circumstances, the relationship between a
company and a particular country is likely to remain blurred. One can imagine, for instance,
a company controlled by two main shareholders—a businesswoman from country A and a
large multinational investment management company from country B that is incorporated in
country C but operates primarily in country D. Then, one may assume that country A or D are
developing countries. Whether providing targeted funding to this company57 operationalizes
the need to be cognizant of CBDR-RC appears debatable. In international shipping, the
relationship between a country and a ship can be particularly blurred due to the ship’s
registered flag, inter-jurisdictional trading, or the domicile of the individual or company
owning and/or operating a vessel, such as the charterer, which may be different from one
another. Thus, addressing the need to be cognizant of CBDR-RC through carbon revenue
use is likely more easily achieved if beneficiaries are sovereign governments with clear
affiliation to a country.
Factors that could be considered to establish a clear link between a company and a
country may vary in time, which may add an obstacle to the adequate consideration of
CBDR-RC. The practical difficulties in implementing the need to be cognizant of CBDR-RC
by providing targeted funding to developing countries through their private sector actors
suggest that a larger share of carbon revenues could be allocated to developing countries'
governments than if the aim of "maximizing climate and/or development outcomes" alone
was pursued.
Addressing DNI on States may require channeling an even greater share of the
carbon revenues to governments than considerations of climate and/or development
outcomes and CBDR-RC alone would suggest. As discussed in the previous chapter, two
broad options are imaginable: avoidance or remediation. Remedying DNI creates issues
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Compared to what it would have received if D and A were developed countries.
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that are similar to those that apply to using carbon revenues to address the need to be
cognizant of CBDR-RC: the difficulty of linking many companies to one country militates
in favor of distributing carbon revenues to governments. Two arguments would support a
similar conclusion if DNI were addressed through avoidance. First, arguably, governments
are likely better positioned to protect their own interests (avoiding negative impacts) than
individual private companies. Second, this approach would make the government recipient
more accountable than if carbon revenues were distributed to private sector actors: Under
this approach, a failure to prevent disproportionately negative impacts may less easily be
attributed to a private company. Higher accountability of the recipient can lead to a more
effective use of carbon revenues.
Ultimately, this logic also applies to favoring governments as recipients in the context
of the Polluter Pays principle. Taking the possible view that this principle could be
operationalized by directing carbon revenues towards mitigation and adaptation measures
in vulnerable countries (Marshall Islands and Solomon Islands, 2021a), it could easily be
justified that sovereign governments with clear affiliations to a vulnerable country would be
in a better position to know their sources of GHG emissions and climate vulnerabilities and
to address these effectively.

4.1.3 Ensuring an adequate functioning
Ensuring an adequate functioning of the carbon pricing scheme and the distribution
of revenues is also likely going to require dedicating a share of carbon revenues to
governments and other public organizations. Guaranteeing the adequate functioning of
the mid-term measures (e.g., administration and enforcement activities) will put a transactional
burden on governments, the IMO, and any other potential organization involved in these
activities. Part of the carbon revenues could cover these costs.
This also suggests that a larger share of carbon revenues could be devoted to
governments than considerations of equitable transition and the achievement of
development/climate outcomes alone may suggest.
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GROUPS OF RECIPIENTS BEST POSITIONED TO ACHIEVE MAIN BROAD
AIMS OF POTENTIAL REVENUE USES
FIGURE 7:
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4.2

DISCUSSION

There appears to be a stronger case for channeling a significant share of carbon revenues—
potentially through a third-party fund—to governments of developing countries in order to
address equity concerns and support an adequate functioning of the carbon pricing scheme.
The need to be cognizant of CBDR-RC and to address DNI and the Polluter Pays principle appear
to be taken into account better by distributing carbon revenues to governments—regardless of
whether DNI were to be addressed through avoidance or remediation. The channeling of these
funds could occur through a third-party fund with the suitable financial management capacity
and experience. In addition, it seems helpful that a share of the carbon revenues will go to public
entities involved in the administration and enforcement of the carbon pricing instrument.
In principle, the complementarity of private-oriented and public-oriented development/
climate finance may suggest dividing revenues between governments and the private sector
(including the shipping industry). Thus, while there is a case to distribute a significant part of
the revenues to governments of developing countries, a share could also be distributed to the
private sector. Carbon revenues could be distributed to the private sector either directly, through
a fund, or by first allocating revenues to governments, which then directs funding to private sector
actors. The latter approach makes it easier to identify the share of carbon revenues distributed
to each country because, as explained above, the affiliation of a private company to a country
is often not fully clear.
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5. GOVERNING CARBON
REVENUES FROM SHIPPING
Currently, one key focus of the debate on the governance of carbon revenues from
international shipping refers to the institutional set-up proposed by the International
Chamber of Shipping (ICS) and others. Although the proposal MEPC 75/7/4 submitted by ICS
et al. (2019) was not meant to be linked to market-based measures, some stakeholders have
indicated that this institutional set-up (or a modified version) could serve as a disbursement
mechanism for a share of carbon revenues raised through a levy on GHG emissions from
international shipping (e.g., Marshall Islands and Solomon Islands, 2021b). The ICS proposal
and related discussions are briefly summarized in Box 5.
BOX 5:

THE IMRB/IMRF PROPOSAL IN A NUTSHELL

The ICS proposal (ICS et al. 2019) envisions three main components for the
collection and disbursement of carbon revenues from international shipping:


The International Maritime Research and Development Board (IMRB):
The IMRB would be composed of a Board of Directors and a Secretariat led
by an Executive Director. Members of the Board of Directors, the Secretariat,
and the Executive Director would be selected based on rules laid out in a
IMRB Charter. The IMRB’s key function would be to manage research and
development (R&D) related to the decarbonization of international shipping.
Specific functions would include, for instance: developing, directing, managing,
and administering a R&D strategy; developing R&D programs; developing
requests for proposals; revising proposals; and approving funding.



The International Maritime Research Fund (IMRF): This fund would provide
financing to the IMRB and the related activities to be funded.



The IMO Oversight Body: This oversight body would meet periodically. It
would have, amongst others, the following prerogatives: advising the IMRB;
approving its budget; and ensuring that the IMRB respects the IMRB Charter.
The oversight body would have no power to decide about funding for
individual activities. The oversight body would report to the MEPC.

Various aspects of the ICS proposal have been the center of a lively debate
that provides a helpful framework for building an adequate governance and
management structure of carbon revenue use. These aspects include, inter alia,
the representation of International Maritime Organization (IMO) Member States,
especially Least Developed Countries (LDCs) and Small Island Developing States
(SIDS), in the oversight body (MCST 2020; Argentina et al. 2021); the role of the
industry in the oversight body (Turkey 2021); and the relationship between the IMRF,

continues on page 47
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IMRB, and IMO Oversight Body (Vanuatu 2020; Denmark et al. 2021). Whether or
not the ICS proposal is used as a base to distribute revenues, these debates can
represent an important test case for the discussion on the disbursement of carbon
revenues from shipping.

The following section analyzes two key topics in the governance of carbon revenues:
These are: 1) whether revenues should be disbursed by an existing fund or a new fund; and
2) the role of the International Maritime Organization (IMO) in the governance of carbon
revenues from shipping.

5.1 WHO DISBURSES THE REVENUES?
A key issue in the governance of carbon revenues is whether funds are disbursed through
an existing or a new fund. Both options have been proposed by stakeholders already.
For the purpose of this technical paper a fund is an independent legal entity that
disburses revenues to recipients. The key function that distinguishes a fund from other
entities involved in the governance of carbon revenues is that the fund decides which
activities are to be financed. The decisions of the fund might be guided by an overarching
strategy and could be subject to review by an oversight entity (e.g., the IMO or another
entity). The fund could also be entrusted with holding, investing, and distributing carbon
revenues from shipping. However, these functions could also be outsourced to an external
trustee.
The choice between creating a new fund or using an existing one would need to take
into account at least the following considerations:
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Donor-recipient dynamics: Carbon revenues from international shipping are not
easily attributable to any specific country. For instance, carbon revenues collected
from pricing GHG emissions released in international waters during a voyage between
country A and B by a vessel registered in country C and owned by a company
incorporated in country D are not easily attributed to the exclusive activity of any of
these countries. They, therefore, do not reflect the common donor-recipient dynamics
that characterize many climate finance funds today.58 This special feature of carbon
revenues from international shipping may require disbursing them through a fund with a
governance structure that does not reflect common donor-recipient dynamics.



Sector specificities: Some types of investments related to decarbonizing international
shipping and enhancing maritime transport infrastructure and capacity may
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Note, however, that it would not be the first time that a climate fund is financed through mechanisms other than donations from
countries. For instance, the Adaptation Fund has been partially financed through the Clean Development Mechanism (CDM).
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pose sector-specific challenges that may call for creating a specialized fund. The
specialized fund would have a clear mission, specific expertise, and decision-making
processes tailored to the needs of the sector. These specific needs may not be present
if carbon revenues were allocated to climate or development finance more generally.
In return, there can be investments related to shipping decarbonization that may
benefit from broader expertise in climate and development finance. As mentioned
above, existing research indicates that 87 percent of the investments needed to
produce zero-carbon bunker fuels and related infrastructure are land-based, and only
the remaining 13 percent refer to ship-specific investments (Krantz, Sogaard, and Smith,
2020). Some of the land-based activities may require expertise that goes beyond
shipping, such as investing in renewable energy sources to produce zero-carbon
hydrogen that could be then used as an input for the production of green ammonia. If
carbon revenues were used to finance land-based investments in zero-carbon bunker
fuels through a fund specializing in shipping decarbonization, it would be important that
the relevant non-shipping-related expertise is included in the governance of the fund.


Redundancy: A high level of fragmentation characterizes the current landscape
of climate and development finance (Deutscher 2009; OECD 2021). For instance,
according to the OECD, 99 public funds (bilateral and multilateral) dedicated to climate
finance are currently in operation.59 The fragmentation of climate and development
finance and the lack of strong coordination mechanisms among funds can create risks
of redundant investments (Greene 2004; Roberts, and Weikmans 2017). Creating a
new fund may further exacerbate this problem. The duplication of efforts tends to be
less of an issue when funds have a specific mission (GIZ 2021), as with a fund aimed
exclusively at channeling carbon revenues to ship-specific investments. For some types
of investments related to the decarbonization of international shipping, such as landbased investments for zero-carbon bunker fuel production and distribution infrastructure,
the risk of overlap may be higher.



Fragmentation of finance and reporting: Experts often identify the fragmentation of
climate finance as imposing an undue burden on potential recipient entities. This
can be particularly problematic for countries with severe capacity constraints for drafting
funding applications and meeting demands from funding entities (Gomez-Echeverri
2013; Pickering, Betzold, and Skovgaard 2017). Creating a new fund with its own access
criteria would further increase the fragmentation of climate and development finance,
and would risk exacerbating the burden for potential recipients. Setting up training and
support services for potential recipients—especially recipients with restricted capacity—
may help address this issue (see below, section 6.3).



Operational costs: Running a new fund is likely to cause higher operational costs
than channeling funding through an existing one. Using an existing fund would simply
entail the duplication of some costs related to the functioning of its secretariat and
selected reporting efforts. These costs are not necessarily high, however. For instance,
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The OECD database does not include "climate-relevant funds", meaning funds that consider climate factors in their investment
strategy without explicitly labelling their activities as climate-related (OECD 2015). Thus, the fragmentation of the climate
finance landscape would likely be even higher if these funds were also considered.
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in 2020, the secretariat of the Green Climate Fund (GCF) cost about $52 million, about
2.5 percent of the funds GCF disbursed in the same year (1 percent if co-financing was
included) (GCF, 2020).


Transactional costs: Creating a new fund would require reaching an agreement on
its decision-making processes and other governance issues. Key aspects of creating
a new fund would include, for instance, establishing the disbursement criteria (further
discussed in section 6.2), the mechanisms of redistribution, the board composition and
its powers, and the relation between the new fund and other entities (e.g., the IMO or a
trustee) (see section 5.2). Negotiations on these aspects may further delay implementing
carbon pricing in international shipping, which entails a risk of not meeting the Initial IMO
GHG Strategy's targets.
The history of climate finance shows variability in the time needed to create a new
climate finance fund. For instance, the GCF was first proposed at the 15th Conference
of the Parties (COP15) for the United Nations Framework Convention on Climate Change
(UNFCCC) (2009), and the fund started operating fully in November 2015. The Global
Environmental Facility (GEF) was proposed in 1989, and the pilot phase ended in 1994
(Clémençon 2006). By contrast, the creation of the Climate Investment Funds (CIF)
occurred much more quickly: Japan, the United Kingdom, and the United States (USA)
announced the intention to create these funds in 2008, and many of the CIF’ program
areas became operational in 2009 (Lattanzio 2013). Therefore, it is difficult to forecast
how much time it would take to create a new fund under the auspices of the IMO. However,
at least theoretically, redistributing revenues through an existing fund created with the
consensus of many countries already part of the IMO may reduce political frictions and
speed up the implementation of carbon pricing in shipping. In practice, whether relying
on an existing fund would reduce implementation time will depend ultimately on the
priorities of IMO parties and the targeted fund, and should not be taken for granted.

The case to create a new fund appears stronger for carbon revenues dedicated
exclusively to sector-specific goals than for revenues used for more general climate
or development finance. The discussion above suggests that disbursing carbon revenues
from shipping through a new fund can have advantages but also poses risks. Overall, the
analysis indicates that the case for a new fund is stronger if revenues were used in-sector
than if revenues are used out-of-sector. This is because if revenues were used in-sector,
the benefits of disbursing carbon revenues through a new fund would likely be higher (e.g.,
addressing sector-specific needs and ensuring that adequate expertise is present in the
fund), and risks would likely be lower (e.g., duplication of efforts) than if revenues were used
for more general climate or development finance. Conversely, the case for using an existing
fund is stronger for out-of-sector revenue uses than in-sector ones.
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5.2 TAILORING GOVERNANCE ARRANGEMENTS TO
REVENUE USES
Governance arrangements of carbon revenues disbursement need to be tailored to
the type of revenue use. As discussed in section 3.2, there is a wide range of potential
options of how carbon revenues from international shipping could be used. These include,
for instance, the financing of zero-carbon bunker fuels and technologies, investments in
enhancing port infrastructure and capacity, or broader forms of carbon revenue use, such
as financing climate change mitigation and adaptation outside the shipping sector or, even
more broadly, supporting development. Implementing each of these revenue use options
may require a specific set of competencies. The governance structure of carbon revenue
use should be tailored to the specific revenue use options selected.
The IMO may have a strong say in in-sector-related revenue uses but a lesser one in
their use for wider climate and/or development aims—this difference should be reflected
in governance arrangements. If a share of carbon revenues was meant to support the
decarbonization of international shipping or to enhance maritime transport infrastructure
and capacity, the IMO’s role in the governance of these revenues may be strong due to its
special mandate, expertise, and unique position to reconcile the specific interests of the
sector. On the other hand, the IMO may be less well positioned to govern broader types of
carbon revenue uses, such as financing climate mitigation and adaptation or development
more generally. The role of the IMO in the governance of carbon revenues from international
shipping should, therefore, reflect these considerations.
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6. MANAGING CARBON
REVENUES FROM
INTERNATIONAL SHIPPING
Various organizations have substantial experience in financing climate-and developmentrelated projects. If deemed beneficial, this existing experience could be harnessed to ensure
an adequate and effective use of carbon revenues from international shipping.
This chapter discusses three areas where relying on existing expertise in the management
of carbon revenues could be beneficial. In particular, the chapter focuses on three aspects
of managing carbon revenues: 1) addressing the challenges of managing carbon revenues
actively; 2) establishing revenue distribution criteria, if a new fund was to be created; and 3)
ensuring that no one is left behind in the distribution of carbon revenues.

6.1 ADDRESSING CHALLENGES OF MANAGING CARBON
REVENUES ACTIVELY
Managing significant amounts of carbon revenues from shipping may pose new
challenges for the International Maritime Organization (IMO). Currently, the only fund
created under the auspices of the IMO is the International Oil Pollution Compensation Funds
(IOPC), which provide financial compensation for oil pollution damage that results from oil
spills from tankers. Since 1971, the IOPC and its predecessor fund have disbursed about $1
billion in total (IOPC 2020). Disbursing carbon revenues from international shipping is likely
to pose a more diverse set of challenges than those related to the creation of IOPC, at least
in terms of the potential size of revenues to be raised and disbursed, the types of activities
financed, and the related stakeholders’ interests.
Passive forms of carbon revenue use could help to limit the amount of revenues to be
managed actively. A revenue-neutral feebate scheme has the key advantage of reducing
the need for active management of revenues. However, as discussed above (see sub-section
3.2.7), this type of carbon revenue use does not guarantee that the needs to be cognizant
of Common but Differentiated Responsibilities and Respective Capabilities (CBDR-RC) and
to address disproportionately negative impacts (DNI) is addressed, nor is it likely to yield
higher climate or development outcomes than wider types of revenue use, such as financing
climate and development aims more broadly. These characteristics of a revenue-neutral
feebate scheme may suggest that (at least a share) of carbon revenues would be used in
an alternate manner. However, key alternate carbon revenue uses would then entail more
active management of the revenues.
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Relying on the services of an organization with substantial experience in managing
climate and development finance may reduce the need to rely on passive forms
of carbon revenue use. If a new fund was to be established (either for shipping-specific
funding or for climate/development finance more generally), relying on the trustee services
of an existing organization with substantial experience in climate change and development
finance could help ensure its adequate functioning and create trust among stakeholders.
Today, many climate finance funds are managed by multilateral development banks
(MDBs). For instance, in 2019 the World Bank managed 92 active climate-related trust funds,
the Asian Development Bank 21, the Inter-American Development Bank 14, and the African
Development Bank 3 (GIZ 2021). The World Bank also provides trustee services to key financial
intermediary funds, such as the Green Climate Fund (GCF 2019), the Global Environmental
Facility (GEF 2021) and the Climate Investment Funds (CIF 2021).60 Such services provided
include receiving, holding, and investing donors’ contributions and distributing this funding
when instructed by the GCF, GEF, or CIF. MDBs often also host the secretariat of major
climate funds (GIZ 2021). For instance, the World Bank hosts the secretariats of the GEF and
CIF. The benefits of having the secretariat hosted by an MDB include the provision of a legal
personality and access to expertise, staffing, and institutional arrangements (World Bank
2019b).
Ideally, trustee services will be provided by a global organization in the case of
international shipping. Entrusting the management of carbon revenues from international
shipping to a global organization that has links to most, if not all, IMO Member States, may
help to ensure that the interests of all the main stakeholders of this sector are represented.
Preventing the misuse of carbon revenues requires that adequate monitoring and
accountability mechanisms are in place. Existing climate and development funds have
established monitoring and accountability mechanisms to ensure that revenues disbursed
are used adequately—for example the GCF (2015). If a new fund is created to disburse carbon
revenues from shipping, such a mechanism also will need to be established. Experience
from existing funds may provide guidance on how to set up such mechanisms.

6.2 POTENTIAL REVENUE DISTRIBUTION CRITERIA—
LEARNING FROM EXPERIENCE
If a new fund was to be created, parties to the IMO would need to agree on the criteria
used to distribute revenues among beneficiaries. The previous section has demonstrated
that creating a new fund to distribute carbon revenues from international shipping may have
some advantages.
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Distribution criteria used by some of the major climate finance funds in operation today
can help inform the selection of distribution criteria for the new fund.61 The focus of this
section is on climate finance funds because, although the Initial IMO GHG Strategy does
not explicitly establish that carbon revenues should be used for climate finance, a review
of existing IMO submissions and other stakeholders' proposals indicates a preference
for using at least a fraction of carbon revenues to support climate-related activities (see
above subsection 3.2.3). However, it is not suggested that all or any of these criteria should
necessarily guide the use of carbon revenues from international shipping. This review is
aimed exclusively to provide ideas and stimulate a debate.
A first criterion to distribute revenues among beneficiaries is linked to climate impacts.
If carbon revenues were to be used for climate finance, a criterion to guide action could be
the climate impact of carbon revenue use in terms of reduced or avoided greenhouse gas
(GHG) emissions and—if adaptation was also included in the potential objectives—delivered
adaptation outcomes.
These impacts will need to be additional to activities that would have been carried out
anyway. For instance, if carbon revenues were used to support building low- or zero-carbon
vessels (or retrofitting existing ones), a proof could be required that there is a finance gap
that could not be closed by using alternative sources of finance (e.g., private or public loans
or grants) (Brown et al. 2018). There is already some evidence of industry investments in
developing zero-carbon bunker fuels and related technologies and government support
for these investments.62 For instance, Grieg Edge and Wärtsilä Norway are working on
building an ammonia-fueled tanker and received $5.4 million by Polit-E, a Norwegian
government funding scheme (Grieg Star 2020). Another example is the ShipFC consortium
project that received €10 million from the Fuel Cells and Hydrogen 2 Joint Undertaking to
develop a high-power fuel cell vessel powered by green ammonia (FCH Joint Undertaking
2020). Investments of this type will need to be taken into account to make sure that climate
outcomes delivered by targeted carbon revenue use go beyond those that may already be
achieved by private and public sector actors anyway.
Major climate finance funds operating today give particular consideration to
whether climate impacts are transformational (World Bank 2020). Different definitions
of “transformational impact” exist, but generally, the term refers to whether financing
one activity can catalyze climate change mitigation or adaptation impacts beyond the
funded activity, and enable a long-term, significant, and non-linear impact on a system
(Westphal and Thwaites 2016). This concept is sometimes also referred to as the activity’s
“paradigm shift potential” (Westphal and Thwaites 2016). Examples of activities that may
have transformational impacts include 1) achieving tipping points in the deployment of
green technologies whereby high-carbon intensity technologies become less economically
attractive than low-carbon ones—such as when public funding of low-carbon infrastructure
overcomes network barriers for the deployment of low-carbon technologies (see Box 4 in
61
62

The criteria discussed in this section are inspired by those adopted by the Green Climate Fund (GCF), the Global Environmental
Facility (GEF), and the Climate Investment Funds (CIF).
For a recent review, see Tugçe, Tsang, and Van Vrijaldenhoven (2021).
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subsection 3.2.1), or ii) implementing policies that lead to low-carbon investments at large
scale (Vivid Economics 2020). The operationalization of mitigation and adaptation impacts
will require identifying adequate indicators. Major climate finance funds have created
frameworks to evaluate the transformational effects of funded activities (Uitto et al. 2019;
World Bank 2020). These frameworks could also inspire and guide the use of carbon
revenues from international shipping (Uitto et al. 2019; World Bank 2020).
A potential problem of focusing exclusively on climate impacts is that financing activities
based on potential GHG reductions relative to a baseline scenario tends to channel
funding primarily to regions where a high GHG abatement potential exists (Mathy and
Blanchard 2017). An Overseas Development Institute study indicates that up to 2014, almost
three-fourths of public mitigation finance went to 10 countries (Nakhooda et al. 2014). In the
context of the decarbonization of international shipping, there are significant disparities in
countries' potential to produce zero-carbon bunker fuels (Englert et al. 2021a), which could
translate into an unequal disbursement of carbon revenues if building up a zero-carbon
bunker fuel supply chain was the sole focus.
Value for money represents another common criterion to distribute funds for climate
activities. This criterion—often referred to also as "efficiency" or "cost-effectiveness"—aims
to allocate funding so that climate outputs (mitigation and adaptation) are maximized given
the limited budget available (Muller, Fankhauser, and Forstater 2013). The large funding gap
in climate finance clearly calls for this criterion to be incorporated in disbursement decisionmaking and in establishing disbursement mechanisms.
A type of disbursement mechanism that can help to maximize value for money is
results-based climate finance. As against input-based approaches, results-based climate
finance delivers funding for activities only after certain verifiable targets have been
achieved. Thus, this mechanism shifts the risk of partial or total failure from the funder to
the funded entity, thereby helping solve the principaI-agent problem that characterizes
traditional financing methods.63 In addition, results-based climate finance tends to leave
more ownership to recipients, often resulting in more innovative approaches to overcome
obstacles (World Bank Group and Frankfurt School of Finance and Management 2017). The
target's achievement could be evaluated using preestablished indicators of qualitative
(e.g., completion of a climate-resilient infrastructure) or quantitative (e.g., achievement of a
climate change mitigation target) nature (World Bank Group and Frankfurt School of Finance
and Management 2017). Substantial knowledge exists on the strengths and weaknesses
of results-based finance in the climate and development contexts (World Bank Group and
Frankfurt School of Finance and Management 2017). This knowledge could be harnessed
to identify whether and when to use this mechanism in the shipping context. Results-based
climate finance can be coupled with more traditional upfront financing (in the form of grants
or concessional loans) when needed, to strengthen institutions and provide sufficient
infrastructure to deliver on the aims of the funded activity.
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Capacity and policy alignment are other criteria often used to allocate climate funding.
These terms are used broadly here to encompass what major climate finance funds cover
under different headings.64 The terms usually relate to a range of considerations regarding
the capacity of a country to carry out the financed activity and the alignment of the financed
activity with a country’s nationally determined contributions, development, and climate
change plans.
Equity considerations related to the need to be cognizant of the CBDR-RC principle and
address DNI could be another criterion that guides revenue distribution in shipping.
Parties may need to agree on a metric to operationalize equity considerations. For instance,
Parry et al. (2018) discuss two potential distribution keys to target Small Island Developing
States (SIDS) and low-income countries: distributing revenues to countries based on the
carbon price attributed to their sales of bunker fuels or their share of global import values.
They find, however, that neither approach is fully satisfactory because the former would
overcompensate large refueling hubs, and the latter does not represent a reliable proxy
for GHG emissions (Parry et al. 2018). Further research may be needed to identify adequate
distributional keys to operationalize equity considerations in disbursement decisions.
Needs could represent another criterion that informs the disbursement of climate finance
and refers to potential climate vulnerabilities and the corresponding financial needs
of recipients. For instance, if revenues were used to finance shipping’s decarbonization,
countries most in need of support for financing the transition to zero-carbon shipping would
be favored over others. There could be a partial overlap between this criterion and equity
as CBDR-RC could also account for countries’ capacity to address climate change and DNI
could be related to a country’s economic situation.
Climate finance is often directed to uses that deliver benefits beyond climate change
and help achieve other sustainable development goals (SDG). These development
benefits include, for instance, public health benefits from improved environmental quality
(e.g., reductions in local air pollutants), increased energy security, and economic dividends
in terms of growth or jobs creation. For instance, the Global Commission on Adaptation finds
that adaptation action can yield a "triple dividend" in terms of avoided climate-related losses,
economic benefits (e.g., due to increased productivity), as well as social and environmental
benefits (Global Commission on Adaptation 2019).
Developing a resource allocation framework can help to address tradeoffs among
allocation criteria. There can obviously be tensions between the criteria for the distribution
of carbon revenues discussed in this section. Experience from climate finance suggests that
developing a resource allocation framework can help with weighing criteria included in the
allocation of funding and increase transparency and predictability of resource use.
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For instance, a country's capacity and alignment of the funded activity with the policy framework of the country is considered
under the heading “country ownership” in the framework of GCF (GCF 2018) and the "GEF Performance Index" for GEF (GEF
2005).

56

C A RBO N RE VE NUE S F RO M INTE RNATIO NAL S HIPPING: ENABLING AN EFFECTIVE AND EQU ITABLE ENER GY TR AN SI T I ON

6.3 ENSURING ACCESS TO FINANCE
Climate finance is often allocated through a competitive process that may put some
developing countries at a disadvantage in terms of accessing finance. Some developing
countries, such as some Least Developed Countries (LDCs) and SIDS, may experience
higher barriers to access climate finance due to capacity constraints, preventing them
from responding successfully to competitive processes such as calls for proposals. These
constraints can put them at a disadvantage compared to other potential beneficiaries and
result in a distribution of funding skewed towards countries that have higher capacity. Steps
need to be taken to address this issue.
One option to address this issue in the context of carbon revenues from shipping would
be to reserve a share of yearly revenues to selected countries that is accessible through
non- or less-competitive and/or simplified application processes. Along these lines, the
GCF aims to channel 50 percent of its funding for adaptation to SIDS, LDCs and African
countries (GCF 2021c). Only if these revenues were not accessed within a predetermined
period, would they become accessible to other countries through fully competitive
applications.
If a new fund was created, an adequate readiness program would need to be set
up. Readiness programs support applicants in becoming more competitive in preparing
their proposals to receive funding. These programs can be particularly valuable when
countries aim to access funds directly, without the support of multilateral institutions acting
as intermediaries. Currently, many climate funds offer readiness programs targeted to
accessing their own funding.65 If a new fund was created, setting up an adequate readiness
program could help level the playing field. Building on the experience of other funds could
help make the readiness program most effective.

6.4 DISCUSSION
The case to disburse revenues through a new fund appears stronger for carbon revenues
dedicated exclusively to sector-specific goals than for revenues used for more general
climate or development finance. In principle, carbon revenues could be disbursed through
an existing or a new fund—both options have their advantages. This analysis suggests that
the benefits of disbursing carbon revenues through a new fund would likely be higher (e.g.,
addressing sector-specific needs), and risks are lower (e.g., duplication of efforts) if carbon
revenues were used for sector-specific uses than for general climate and development
finance.
If a new fund was established, relying on trustee services of an organization with
substantial experience in managing climate and development finance may reduce the
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burden of managing carbon revenues actively. If a new fund was established (either for
shipping-specific funding or for climate and development finance more generally), relying
on the trustee services of an existing organization with substantial experience in climate
change finance can support its adequate functioning and create trust among stakeholders.
Entrusting the management of carbon revenues from shipping to a global organization
would help ensure that the interests of all main stakeholders of international shipping are
represented.
If there was a need to curtail the amount of carbon revenues to be managed, introducing
some aspects of a feebate scheme could be the policy of choice. Revenues distributed
through a feebate scheme do not require active management as funding is allocated through
predetermined rules. This is a key advantage of this carbon revenue use compared to the
alternative options discussed in this technical paper.
The IMO may want to have a strong say in sector-related revenue uses but a lesser one in
the use for wider climate and/or development aims—this difference should be reflected
in governance arrangements. If a share of carbon revenues was meant to support financing
in-sector climate change mitigation or to enhance maritime transport infrastructure, the
IMO’s role in the governance of these revenues may be strong due to its special mandate,
expertise, and unique position to represent the specific interests of the sector. On the other
hand, the IMO may be less well positioned to govern broader types of carbon revenue uses,
such as financing climate mitigation and adaptation or development more generally. The
role of the IMO in the governance of carbon revenues from international shipping should,
therefore, reflect these considerations.
If a new fund was created, common distribution criteria used by some of the major climate
finance funds in operation today could inform the future criteria used for distributing
carbon revenues from international shipping. Experience from climate finance suggests
that developing resource allocation frameworks can help with weighing criteria included in
the allocation of funding and increase transparency and predictability of resource use.
Special needs of selected developing countries could be accounted for by putting aside
a certain share of the carbon revenues for less competitive and simplified bidding.
Climate and development finance is often allocated through a competitive process that can
put some developing countries at a disadvantage to access finance. Reserving a share of
carbon revenues to these countries could help level the playing field. Only if these revenues
were not accessed within a predetermined time period would they become accessible to
other countries through fully competitive applications.
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7. CONCLUSIONS
There is an ongoing discussion at the Marine Environment Protection Committee (MEPC)
on whether to adopt any mid-term measures that raise revenues. Mid-term measures that
can raise revenues are carbon levies and cap-and-trade schemes where allowances are
sold. While the primary aim of such measures would be to put a price on carbon and thereby
incentivize greenhouse gas (GHG) emission reductions in the shipping sector, these measures
can also raise significant carbon revenues. Consequently, the debate at the MEPC has also
focused on how such carbon revenues from international shipping could be used, managed,
and governed. This technical paper has aimed to contribute to this discussion by addressing
three broad questions: 1) What could carbon revenues from international shipping be used
for?; 2) Who could be the recipients of carbon revenues from international shipping?; and 3)
How could adequate governance and management of carbon revenues from international
shipping be imagined? The key findings related to these questions are presented below.
A general finding of this technical paper is that those types of mid-term measures
that can raise revenues deserve particular attention as these revenues could render
an additional set of actions possible. For instance, the collection of revenues could
enable the deployment of additional in-sector policies (e.g., subsidies) which can stimulate
early adoption of long-run solutions and help to proactively manage the decarbonization
of international shipping by facilitating its energy/fuel transition. Such policies could be
implemented in a generalized way (i.e., where the early adoption appears least expensive),
or with a prioritization of certain countries/routes in order to couple it with other principles/
objectives. Further actions could include, for instance, delivering additional climate and
development benefits, putting some of the guiding principles of the Initial IMO GHG Strategy
into practice, and addressing some of the equity concerns of key stakeholders that may
hinder the rapid decarbonization of the sector.
While some of the guiding principles of the Initial IMO GHG Strategy could be
operationalized also by implementing exemptions, this approach poses risks of adverse
consequences and does not guarantee an equitable transition. Addressing the need to
be cognizant of Common but Differentiated Responsibilities and Respective Capabilities
(CBDR-RC) and addressing disproportionately negative impacts (DNI) via exemptions may
yield a number of adverse consequences. These include, for instance, a situation where
shipping companies reassign older vessels which are usually less energy-efficient and less
safe to exempted routes to deploy their newest, more energy-efficient vessels on routes
covered by a market-based measure. This also reduces the incentive to transition to zerocarbon fuels and technologies on exempted routes (CE DELFT 2021). Further, the benefits
of exemptions, in terms of lower transport costs–which can translate into lower costs of
transported commodities, would be shared by both the exporting and the importing country.
This sharing of benefits could undermine the aim of ensuring an equitable transition if the
importing or the exporting country was a developed country not necessarily needing support
(Dominioni, Heine and Martinez-Romera, 2018). For these reasons, carbon revenue use is a
better option than exemptions to address the principles of the Initial IMO GHG Strategy.
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In the case of a revenue-raising mid-term measure, action should be taken to ensure
that the potential volatility of carbon revenues does not threaten the financial viability
of projects to be funded. Experience shows that unexpected drops in carbon revenue raised
can pose risks for the realization of projects to be financed. Two main options to address
such risks are to 1) design a carbon pricing instrument that yields predictable revenue
flows (e.g., by making the level of the carbon price applied more predictable over a certain
timeframe through a price floor), or 2) to create a reserve which can help mitigate financial
risks. Establishing an adequate long-term investment plan can help minimize fiscal risks in
case revenues decrease over time due to reduced emissions from the sector.

WHAT COULD CARBON REVENUES FROM INTERNATIONAL SHIPPING BE USED FOR?
To answer this question, the technical paper has distinguished seven options for carbon
revenue use and assessed their alignment with certain interpretations of the Initial IMO
GHG Strategy, their potential to deliver climate and non-climate-related development
benefits, their need for active management, and their political acceptability from an industry
perspective. There are four main findings derived from this analysis.
First, some carbon revenue uses appear more aligned with certain interpretations of the
Initial IMO GHG Strategy than others. In particular, this technical paper has considered
the alignment of different options for carbon revenue use with the need to be cognizant of
CBDR-RC, the need to address DNI, the Polluter Pays principle, and the principle of Highest
Possible Ambition. The analysis indicates that the following carbon revenue uses have the
potential to be more aligned with certain interpretations of the Initial IMO GHG Strategy:
financing shipping’s decarbonization (e.g., building a zero-carbon bunker fuel supply
infrastructure), enhancing maritime transport infrastructure and capacity, financing climate
change needs more broadly, and covering administrative and enforcement costs. Other
revenue use options seem to be less aligned with the Initial IMO GHG Strategy; however,
they may have other strengths worthy of consideration. Selected desirable key features and
unique value propositions of each carbon revenue use option are summarized in Table 2
(section 3.3).
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Second, there is a case to use a meaningful share of carbon revenues to finance
shipping’s decarbonization and enhancing maritime transport infrastructure and
capacity. Financing in-sector climate change mitigation could speed up the decarbonization
of shipping and achieve mitigation targets for the sector with a lower carbon price. Another
reason that would speak in favor of spending carbon revenues to decarbonize the sector
and to enhance maritime transport infrastructure and capacity is to prevent DNI instead
of remedying for them. Furthermore, focusing on both types of in-sector carbon revenue
uses would allow to cover both in-sector mitigation and adaptation activities. While financial
support to adaptation is particularly important for countries disproportionately exposed to
climate change, such as many countries disproportionately exposed to climate change,
such as many Least Developed Countries (LDCs) and Small Island Developing States
(SIDS), financing in-sector mitigation can help reduce the burden of the transition on the
shipping industry. Lastly, shipping-related carbon revenue uses, such as financing shipping’s
decarbonization, enhancing maritime transport infrastructure and capacity, and rewarding
energy efficiency through a feebate scheme may allow implementing a more ambitious
carbon pricing instrument that ultimately yields higher climate change mitigation outcomes.

GOVERNING CARBON REVENUES FROM SHIPPING

Third, the case for using all carbon revenues to finance shipping’s decarbonization
appears rather weak. As discussed above, revenue raised through carbon pricing in shipping
could be between $1 trillion and $3.7 trillion (Mærsk Mc-Kinney Møller Center for Zero Carbon
Shipping 2021; Baresic et al. 2022). Existing research suggests that meeting the temperature
target set in the Initial IMO GHG Strategy requires $1 trillion to $1.4 trillion (Krantz, Sogaard,
and Smith 2020), and full decarbonization by 2050 requires about $1.4 trillion to $1.9 trillion
(Baresic et al. 2022). Since this figure includes private sector investments, the revenues
raised by a carbon pricing instrument are likely to exceed the need of the sector to meet the
minimum targets of the Initial IMO GHG Strategy and perhaps also the investments needed
to fully decarbonize the sector. Financing broader climate and development goals has the
potential to yield climate and development benefits more cost-effectively than a narrow
revenue use that focuses on shipping-related activities only, such as financing shipping’s
decarbonization and enhancing maritime transport infrastructure and capacity. The case
of the latter as exclusive types of carbon revenue uses is therefore not very strong per se.
Fourth, a viable way forward from a political view would be to agree on splitting the
carbon revenues between in-sector use, out-of-sector use, and covering administrative
and enforcement costs. This would mean that part of the carbon revenues would be
allocated to financing in-sector climate change mitigation and enhancing maritime transport
infrastructure and capacity. Another part would be allocated to wider climate and/or
development goals not necessarily related to shipping. A share of carbon revenues used
in-sector and out-of-sector, respectively, would be allocated to developing countries (e.g.,
to address the need to consider CBDR-RC and address DNI) and another share would be
allocated to global in-sector and out-of-sector climate action.

WHO COULD BE THE RECIPIENTS OF CARBON REVENUES FROM INTERNATIONAL
SHIPPING?
This technical paper has discussed who among governments, the shipping sector, and the
private sector more broadly should receive carbon revenues if the following broad carbon
revenue use aims were pursued: 1) maximize climate and other development benefits, 2)
support an equitable transition, and 3) support the adequate functioning of the mid-term
measures and the revenue distribution. Revenues would be distributed among these three
potential groups of recipients through a—potentially third-party governed—fund.
The analysis has highlighted that a significant share of carbon revenues should go to
governments of developing countries. If the need to be cognizant of CBDR-RC, address
DNI, and implement the Polluter Pays principle was operationalized through revenue use, a
share of the revenues should be disbursed to governments, not the private sector—regardless
of whether DNI were addressed through avoidance or remediation. In addition, a share of
the carbon revenues could go to public entities (governments and international institutions)
involved in the administration and enforcement of the carbon revenues. Achieving climate
and development outcomes most effectively may require, however, splitting revenues among
governments and private sector actors (potentially including the shipping industry). On this
ground, a certain share of carbon revenues could be disbursed to the private sector, too.
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HOW COULD ADEQUATE GOVERNANCE AND MANAGEMENT OF CARBON REVENUES
FROM INTERNATIONAL SHIPPING BE IMAGINED?
In this respect, this technical paper has discussed five key topics related to the governance
and management of carbon revenues from shipping: 1) whether revenues should be disbursed
by an existing fund or a new fund; 2) the role of the International Maritime Organization
(IMO) in the governance of carbon revenues from shipping; 3) how to address challenges of
managing carbon revenues actively; 4) how to select revenue distribution criteria if a new
fund was created; and 5) how to ensure that no country is left behind in the distribution of
carbon revenues. There are five main findings derived from this analysis.
First, the case to disburse revenues through a new fund seems stronger for carbon
revenues dedicated exclusively to sector-specific goals than for revenues used for more
general climate or development finance. Carbon revenues could be disbursed through an
existing or a new fund—both options have their advantages. Overall, the analysis indicates
that the case for a new fund is stronger if revenues are used in-sector than if revenues are
used out of sector. This is because if revenues are used in sector the benefits of disbursing
carbon revenues through a new fund would likely be higher (e.g., addressing sector-specific
needs and ensuring that adequate expertise is present in the fund), and risks would likely
be lower (e.g., duplication of efforts) than if revenues are used for more general climate or
development finance. Conversely, the case for using an existing fund is stronger for out-ofsector revenue uses than in-sector ones.
Second, governance arrangements may suggest that the IMO should have a strong role
in sector-related revenue uses but a potentially lesser one in the use for wider climate
and/or development aims. The IMO appears uniquely positioned to have a strong say in
the governance of carbon revenues used to finance shipping-related investments. However,
the IMO may be less well positioned to govern broader types of carbon revenue uses, such
as financing climate mitigation and adaptation or development more generally in other
sectors. Governance arrangements of carbon revenues from international shipping should
reflect these considerations.
Third, if a new fund was established, relying on the trustee services of an organization
with substantial experience in managing climate and development finance may
reduce the need to rely on passive forms of carbon revenue use. Relying on passive
forms of carbon revenue use, such as a revenue-neutral feebate scheme, would have the
key advantage of higher cost-effectiveness of carbon revenue management compared to
uses that require active management. However, some carbon revenue use options that
require active management might be preferred on other grounds (e.g., potential climate,
development, or distributional outcomes). If the active management revenue use option was
preferred and a new fund was established (either for shipping-specific funding or for climate
finance more generally), relying on the trustee services of an existing organization with
substantial experience in climate change finance could facilitate its adequate functioning
and create trust among stakeholders. Entrusting the management of carbon revenues
from shipping to a global organization would help ensure that the interests of all the main
stakeholders of international shipping are represented.
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Fourth, lessons learned from managing previous climate finance funds could be
harnessed to help establish adequate criteria for distributing carbon revenues from
international shipping and ensure that no one is left behind. There is significant expertise
in many development organizations on how to set up adequate resource allocation
frameworks and ensure that potential recipients with less capacity to access funding are
not put at a disadvantage. This experience could be harnessed to ensure that carbon
revenues from shipping are adequately disbursed. A key option to make access to funding
more inclusive is to reserve a share of carbon revenues for selected countries—e.g., some
LDCs, SIDS, and African countries—and organize the access through less competitive and
simplified application processes.

FUTURE RESEARCH
The analysis in this technical paper has also highlighted that defining what it means
to “address” DNI can have important implications for the strategic choice of carbon
revenue uses. If IMO Member States decided that potential DNI can be addressed only by
avoiding them (ex ante), a fewer number of revenue use options would be able to address
DNI than if it was decided that DNI can be remedied. The analysis presented in this technical
paper suggests that a discussion on the actual meaning of “addressing” these impacts will
also have implications for the strategic use of carbon revenues. This discussion should
complement current efforts to define the meaning of DNI.
Further research can help quantify carbon revenue spending needed to achieve specific
outcomes under consideration. Key knowledge gaps include the identification of public
sector spending needed to mobilize sufficient private sector resources to decarbonize
international shipping and the identification of carbon revenues that should go to governments
to maximize climate and development outcomes.
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ANNEX 1–BACKGROUND
INFORMATION OF CAP-AND-TRADE
AND CARBON LEVIES
This annex complements section 2.1 by providing further background information on
cap-and-trade and carbon levies and is meant for readers less familiar with the basics
of carbon pricing. Section 2.1 has discussed some of the key features of carbon levies
and cap-and-trade that influence the amount and volatility of revenues raised. This annex
focuses on four other key aspects of these instruments: 1) the importance of covering wellto-wake emissions with the carbon price, 2) the certainty of the GHG emissions reductions,
3) the environmental risks related to unpredictable carbon prices, and 4) the administrative
and compliance burden of carbon levies and cap-and-trade.

THE IMPORTANCE OF COVERING WELL-TO-WAKE
EMISSIONS WITH THE CARBON PRICE
Covering full well-to-wake greenhouse gas (GHG) emissions reduces the risks of locking
in another fossil fuel. Section 2.1 highlighted that the amount of GHG emissions covered by
carbon pricing is a key factor that determines the amount of carbon revenue raised. However,
there are other, arguably more important, reasons to extend the coverage of a potential
carbon pricing instrument to well-to-wake GHG emissions. In particular, if a carbon pricing
instrument was applied exclusively to tank-to-propeller GHG emissions, the carbon pricing
instrument would risk incentivizing the uptake of fuels that are less carbon-intensive than
traditional oil-derived bunker fuels when burned, but whose GHG benefit remain less clear
when not only carbon dioxide but also methane and the fuel’s full life cycle is considered.
A case in point is liquefied natural gas (LNG), which theoretically contains up to 30 percent
less carbon per unit of energy produced than traditional oil-derived bunker fuels and can
therefore offer a GHG benefit during combustion. However, the GHG benefits of LNG become
more uncertain when, compared to pure downstream carbon dioxide, methane emissions—
up-, mid-, and downstream—are included in the picture. Such methane leakage66 can offset,
at least partially, the GHG benefit of burning LNG instead of fossil-derived bunker fuels
(Englert et al. 2021b). As recently highlighted by Englert et al. (2021b), a large-scale uptake
of LNG as a bunker fuel in the long term is incompatible with meeting the mitigation targets
of the Initial IMO GHG Strategy. In addition, infrastructure for LNG cannot easily be reused
for those zero-carbon bunker fuels that are most likely to become deployed in the shipping
industry, i.e., ammonia and hydrogen (Englert et al. 2021b). Thus, implementing a carbon
pricing instrument that incentivizes the uptake of LNG as a bunker fuel in the short-term risks
locking in international shipping in a pathway inconsistent with the Initial IMO GHG Strategy.
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LNG is basically liquefied methane.
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THE CERTAINTY OF THE GREENHOUSE GAS (GHG)
EMISSIONS REDUCTIONS
An essential feature of a carbon pricing instrument is the level of certainty of GHG
emission reductions. Under cap-and-trade, GHG emissions are capped, and the cap can be
lowered gradually. Thus, this carbon pricing instrument can provide a high level of certainty
that GHG emissions will be reduced over time. Carbon levies, while they clearly incentivize
abatements, do not guarantee that GHG emissions are reduced over time. It is theoretically
possible that overall GHG emissions increase under a carbon levy—for instance, during
a period of economic boom where the consumption of fossil fuels increases. One option
to increase the degree of certainty that GHG emissions reduction targets are met under a
carbon levy is to adjust the carbon price level over time, making it more stringent if needed.
The use of carbon price corridors—where regulators commit to keep the level of carbon
price within a range—can help maintain a certain level of predictability of the carbon price
while allowing for flexibility. A further option to increase the certainty that a mitigation target
is reached under a carbon levy is to set up governance arrangements that facilitate the
regular or ad hoc adjustment of the level of carbon price applied in case new reliable
information reveals that the shipping sector is not on a pathway to meet the GHG emission
reduction targets of the Initial IMO GHG Strategy.67

THE ENVIRONMENTAL RISKS RELATED TO
UNPREDICTABLE CARBON PRICES
Unpredictable carbon prices do not only create fiscal risks, they also reduce the
environmental effectiveness of the carbon pricing instrument. Section 2.1 has highlighted
that an unpredictable carbon price can create fiscal risks. In addition, a more predictable
carbon price can also make the economic case for investments in low-carbon infrastructure
more certain compared to a less predictable carbon price (Parry and Pizer 2007). A more
predictable carbon price can therefore facilitate this type of investment. In addition, a
predictable carbon price can also help regulated entities to better plan their activities. These
positive effects of a predictable carbon price need to be balanced against potential needs
to adjust the stringency of the carbon price applied over time—for instance, in light of new
information available (e.g., new studies showing that a higher carbon price level is needed
to achieve a mitigation target) or changing circumstances (e.g., the development of a new
technology that helps to decarbonize international shipping by applying a lower rate).
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For instance, the Swiss government has set mitigation targets that, if not met, mandate the government to increase the tax rate
of the Swiss carbon levy without needing the approval of the parliament (Carattini, Carvalho, and Fankhauser 2017).
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THE ADMINISTRATIVE AND COMPLIANCE BURDEN OF
CARBON LEVIES AND CAP-AND-TRADE
Another key difference is that cap-and-trade schemes tend to impose a higher
administrative and compliance burden. Cap-and-trade schemes require establishing a
regulatory body to monitor and surveil the carbon market (Kachi, Mooldijk, and Warnecke
2019). This oversight function includes, for instance, preventing market manipulation and fraud
and ensures market transparency (Kachi and Frerk 2013). Risks of market manipulation could
be high in a carbon market for international shipping where few large shipping companies
account for a large share of some of the market segments (for instance, container shipping)
and can therefore exercise significant market power (Kachi, Mooldijk, and Warnecke 2019).
Cap-and-trade schemes also risk imposing a higher compliance burden than carbon levies,
especially on smaller companies (Kachi, Mooldijk, and Warnecke 2019). Larger operators
will have an advantage in the trading of allowances because setting up a trading desk
or trading via a commercial bank or an exchange allows for economies of scale when
larger volumes are being traded. Existing regional disparities in regulated entities’ size
and familiarity of complying with a cap-and-trade scheme may result in a heterogeneous
burden-sharing across companies located in different countries. Currently, cap-and-trade
schemes have been implemented so far only in developed and middle-income countries
(World Bank 2021). Compliance entities located in jurisdictions that already have a cap-andtrade scheme in place are likely to face lower compliance costs—at least initially—due to
the expertise that may already have been built up in-house or that is domestically available.
Lastly, the potential trade benefits of cap-and-trade may be limited if abatement costs are
fairly homogeneous in the shipping industry.
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