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Executive summary

ISWG-GHG 18 closes with successful further ‘tidying up’ of the options and draft language,
but with a predictable number of key decisions and further work needed to finalise the draft
MARPOL amendment (Chapter 5 and accompanying revisions to other chapters). Overall, the
process is on track to achieve finalisation in April following further intersessional dialogue
between member states, the final ISWG-GHG 19 meeting, and work done during MEPC 83
itself.

Architecturally, there remain three potential ways that the discussion concludes in April:
= Levy acting in combination with GFS — including different sub-options — remaining the
majority-supported option
= GFS with credit trading / flexibility mechanism only — supported by member states
opposed to a levy
= A compromise of the two — a new option was put forwards but failed to gain support

Whilst it also still remains possible that there is no conclusion at MEPC 83, this would not be
consistent with IMO’s track record and is frequently explicitly/vocally opposed by effectively
all member states (including those opposed to a levy).

The levy option entered the ISWG-GHG 18 week with strong support through submission
18/2/5, a consolidated drafting for the option, that was co-sponsored by 51 countries and had
the support of the large majority of the top 10 flag registries. This level of support was also
demonstrated on the floor in plenary discussion — with those who co-sponsored being joined
by several new countries, including further Latin American and African countries and additional
SIDS. The levy + GFS architecture enjoys majority support across the African participants,
SIDS and LDCs and developed economies active in the discussion. It remains opposed
predominantly by other low income as well as the majority of middle-income countries active
in the discussion. A consequence of the week is that the consolidated drafting for the levy
proposal (18/2/5) will now be forwarded with the other options, and refinements from the
week’s discussions, to ISWG-GHG 19.

The meeting followed on from an IMO expert workshop focused on food security. This
reflected in discussions during the week around the subject of revenue distribution. The draft
MAPROL amendment has broad support to include a fund, but whilst the architecture
discussion remains unresolved, the expected quantum of the fund is uncertain. However,
progress was made in discussion around what the fund could be used for, with a range of
options (including those put forwards in 18/2/5), being forwarded. There is broad support for
revenues to be used to reward (subsidise) early adoption of zero and near-zero GHG emission
fuels, as well as further uses to support the shipping energy transition, such RD&D or
investments in port infrastructure. There is also broad support for using revenues to assist a
subset of vulnerable countries, including to address Disproportionate Negative Impacts (which
includes in most member state’s preferences the addressing of food security risks). Elements
of just and equitable transition are therefore appearing in detail in the draft amendment text.
However, there remains a need to finalise a decision on whether an alternative option for
reducing risks on targeted countries (a reduction in required GFI for ships servicing certain
selected ports), is also included.

During the week, in an effort to explore a way forwards without having to choose between
options 1 and 2 above, the Working Group Chair put forwards a draft of compromise text,
based on a paper submitted by Singapore to MEPC 83. This concept, whilst relatively new,
has been analysed in this report (see Section 7 and Appendix for the detail), and was found
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to be severely lacking in its ability to achieve the core objectives of mid-term measures
identified in IMO’s 2023 Revised Strategy (effectively promoting an energy transition,
contributing to a just and equitable transition). The concept did not gain support, but will be
forwarded in an annex, separate to the core base amendment text for further development at
ISWG-GHG 19, remaining an option for further development if required.
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1 Introduction

The Intersessional Working Group on Greenhouse Gases (ISWG-GHG) 18 held from 17" to
215 February 2025 is a key meeting leading up to the much-anticipated Marine Environment
Protection Committee (MEPC) 83" meeting to be held in April 2025, which will serve as a
decision point for the agreement/approval of IMO’s mid-term measures. While the
Intersessional meeting is not a decision point, it provides an opportunity to examine the range
of positions, similarities, and differences between member states as they approach the MEPC
83 meeting. There is one more Intersessional Working Group (ISWG-GHG 19) immediately
before the MEPC session, where it is expected that options will be discussed and refined
ahead of the MEPC session.

MEPC 83 - the meeting at which IMO has committed to agree in principle, a MARPOL

amendment draft for a new chapter “Chapter 5”, will enshrine the legal definition of the new

policy measures, comprising:

= Atechnical measure — on track to be a GHG fuel standard, which mandates reducing the
GHG intensity of shipping’s energy use over time.

= Aneconomic measure — a price on GHG emissions, and specification of distribution of any
revenues raised

Following MEPC 82, the three proponents of a levy or universal GHG price collaborated to
advance a consolidated draft amendment for MARPOL Annex VI, as illustrated in Table 1 and
Figure 1 below.

Proponents Favoured policy combination

EU and Japan + A GFS with a levy (universal price on GHG emissions)

Bahamas et al. + = EU and Japan — preference to also include a flexibility
Belize et al. mechanism for alternative compliance within GFS, and in-

sector focused revenue distribution options

= Belize et al. and Bahamas et al. - preference to use a simple
surcharge for alternative compliance, and broad (in and out of
sector) revenue use

China et al. A GFS, GFS flexibility in the form of credit trading, no universal
price/levy on all GHG emissions, lowest revenues, revenue
distribution ‘in-sector’

Table 1: Main policy proposals and their proponents
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Figure 1: Mid-term measures & ISWG GHG 18 proposals. Source: Smith et al, 2025

2 Draft amendment progresses

ISWG-GHG 18 has advanced the draft text for the MARPOL Annex VI amendment,
specifically the new Chapter 5 (regulations on the IMO net-zero framework), along with
relevant updates to preceding chapters. Consequently, the overall process remains on track
and features several confirmed aspects (until agreement at MEPC 83, any draft text can still
change; however, these features are no longer ‘in square brackets,” indicating they are not
expected to be under discussion):

Application/goal:
e The regulations will apply to all ships over 5000 Gt
= The goal of the chapter/regulations now specifies that the chapter is both to deliver on
the reduction targets of the 2023 IMO GHG Strategy, as well as the associated
objectives for mid-term measures “effectively promoting the energy transition of shipping”
and “providing the world fleet with a needed incentive while contributing to a level playing
field and a just and equitable transition”.

Technical measure (GFS), including credit trading:

e Each ship will report (within 3 months after the end of each reporting period) an ‘attained
GFI’ expressing the annual average GHG emissions intensity of the energy used onboard
either:

= Well-to-wake, or
= Adjusted tank-to-wake (a proxy of well-to-wake, inclusive of upstream emissions)

To ensure compliance, the attained GFI will be compared with a set of pre-determined
‘required GFI’ values specified for each year. Several options remain regarding which required
GFI value will be established, although they are generally similar since they are derived from
the 2030/2040 checkpoints in the IMO’s Revised Strategy, which include:

o Optionl: 12-24.5% in 2030, 67.5-78.5% in 2040

1 Smith et al. (2025) ISWG-GHG 18 - Frequently Asked Questions on Mid-term Measures for reducing
GHG emissions from international shipping https://www.shippingandoceans.com/post/new-analysis-
shows-a-shifting-landscape-with-strong-support-for-a-carbon-price
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Option 2: 5.8-10% in 2030, 65-68% in 2040

= GHG intensity of various energy sources/fuels to be calculated following the IMO’s LCA
guidelines, using either their fuel and production pathway specific default values, or a
value calculated by a recognised Sustainable Fuels Certification Scheme/Standard.
e Ifaship’s ‘attained GFI’ is not lower than the ‘required GFI’, then there remain two options
for how compliance with the technical measure will be achieved:

@)

Option 1: a flexibility mechanism will allow ships which are underperforming
(attained GFI above the required GFI), to buy credits (SU’s) from ships that are
overperforming (attained GFI below the required GFI). In the event there is
insufficient supply of SU’s, then an RU can be purchased. (SU purchase flows
revenue to the overperforming shipowner, RU purchase flows revenue to the IMO
fund)

Option 2: a surcharge is paid, equivalent to the purchasing of RU, this purchase
flows revenue to the IMO fund

Economic measure:
e The economic measure is specified as either of the following:

O

Option 1: a levy, after each calendar year, each ship (the entity responsible for
compliance) pays a levy per tonne of GHG emitted in the preceding year, to the
IMO fund

Option 2: the process of credit trading, including RU purchase, as described in the
technical measure

IMO Fund and revenue disbursement:
= The IMO will establish a fund (whether collecting just RU/surcharge purchase revenue
or both RU/surcharge purchase revenue and levy revenue) or both RU/surcharge
purchase revenue and levy revenue) overseen by a governing board and audited by the
MEPC. Disbursements to include:

Review:

o Annual rewards for use of ZNZ fuel/energy

o Research, development and deployment relating to ZNZ fuels, including port
infrastructure

o Promoting a just transition for seafarers

o Enabling equitable transition and addressing disproportionate negative impacts
on states (various options/definitions)

o The specifications of the technical and economic measures will be periodically reviewed
(e.g. lowering the size limit to 400Gt, revising the Z factors used to specify ‘required GFI’,
revising the RU, surcharge and levy price, revising the ZNZ reward)

3 Key uncertainties relating to both shipping’s
energy transition and potential for just and
equitable transition still remain

As outlined in Section 2, at the conclusion of the ISWG-GHG 18 meeting, one of the crucial
guestions regarding policy architecture is whether the economic measure will ultimately be
implemented as a universal price on GHG emissions (a levy), as a credit trading mechanism,
or as a combination of both. This is significant because it affects:
= The complexity of the measures (flexibility mechanisms add complexity compared to a
simpler surcharge and levy, a combination of flexibility mechanisms and levy would have
the highest complexity)



= “who pays” (flexibility mechanisms place the burden of generating revenues for the IMO
Fund on the underperforming shipowners, while a surcharge/levy combination spreads
the burden more generally across any ship generating GHG emissions)

= the scale of revenues generated and managed by an IMO fund (if only including a
flexibility mechanism, and if there is a sufficient supply of overperforming ships, would
yield zero revenues for an IMO fund. If a levy is used for the economic measure, the
IMO fund could be up to ~$100bn per annum)

= who/what has the potential to benefit from the distribution of revenues (a flexibility
mechanism benefits overperforming shipowners, an under-remunerated IMO fund might
primarily benefit ZNZ-using shipowners. Conversely, a well remunerated IMO fund has
the potential to benefit both ZNZ-using shipowners and states)

It is not surprising that this key question of policy architecture remains unresolved — that no
single side in the discussion is willing to concede while there is still time for negotiation.
However, this does mean that important questions persist regarding how the amendments will
facilitate shipping’s energy transition and the degree to which they will contribute to a just and
equitable transition (e.g., supporting developing countries, particularly SIDS and LDCs). To
set expectations, we analyse the different types of energy transition that various policy
architectures would produce, along with counts and analysis of the different levels of support.

3.1 Alevy and reward mechanism should enable early e-fuel
competitiveness, a flexibility mechanism does not

E-fuels (fuels produced solely from renewable energy sources, such as green ammonia) are
expected to dominate the future energy mix. They can be scaled to meet the total energy
demand of international shipping (approximately 250 million tons of fuel today), and if they are
produced, stored, and used correctly, they can operate with zero (or near-zero) GHG
emissions.

There are also several alternative energy sources and technologies, apart from current
technologies and fossil fuels, that reduce GHG intensity. However, they are either unscalable
or unable to achieve zero (or near-zero) GHG emissions levels, which will be necessary by
around 2050.

Ideally, the IMO’s mid-term measures should carefully manage the early adoption of e-fuels
while minimizing the overall cost of transition, addressing evolving fuel availability, and
managing the risk of over-investment or dependence on these lower GHG intensity solutions,
considering their potential for only a temporary role in shipping decarbonization.

A recent study? by UMAS and UCL found that under a ‘credit trading only’ policy scenario, and
assuming no reward mechanism or means of generating sufficient (high) revenues, IMO’s
measures are currently unlikely to lead to competitive use of e-fuels before the 2040s. A
combination of fossil fuels (including LNG), biofuels and CCS would be most competitive until
up to 2036, thereafter ammonia dual fuel ships would be the lowest cost solution, albeit
operating on blue ammonia until the 2040’s.

Ships that are more competitive during the period from 2027 to 2035 will incur at least a 25%
higher total cost of operation beginning in 2040, increasing the risk associated with the
transition. For instance, if shipowners order tonnage to maximize competitiveness over a short

2 Aymer and Smith (2025) How IMO mid-term measures might shape shipping’s energy transition final
https://www.shippingandoceans.com/post/only-targeted-subsidy-for-e-fuels-coupled-with-a-ghg-levy-
would-ensure-e-fuel-early-adoption
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time frame (e.g., looking only about five years ahead), the sector faces a risk of technology
lock-in, potential for greater volatility in asset values (stranded assets), and exposure to higher
transport costs. This is also a finding in the IMO’s CIA Task 2.

Conversely, the study found that a GFS combined with a levy and an e-fuel reward mechanism
would ensure that e-fuels remain competitive with other forms of GFS compliance from 2027
onwards, facilitating early adoption. This is contingent on the levy price being high enough to
generate the necessary revenues for rewards, as well as fulfilling broader revenue needs
(including those for a just and equitable transition).
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Figure 2: The total cost of operation (competitiveness) for different fuel/machinery options
under different regulations (GFS + flex only on the left, GFS + levy and reward on the right)
taken from Aymer & Smith (2025)

3.2 Majority and diverse support for the levy

The structure of the discussions and the draft amendment (Chapter 5) make categorizing
preferences regarding the combination of various technical and economic measure elements
more challenging. Figures 3 and 4 reflect our estimates of these preferences. This indicates
that, as in previous discussion, there are three categories for those supporting the levy.

o Preference only for the levy, no credit trading/flexibility mechanism (12)
o Preference for the levy, with a credit trading/flexibility mechanism (8)
o Preference for the levy, ambiguous position re credit trading/flexibility mechanism (26)

An ambiguous position is difficult to interpret, as it may genuinely reflect the absence of a clear
preference on either side. Furthermore, many countries did not express during the discussion
an explicit support/opposition to the credit trading mechanism, and a few to the universal
pricing mechanism (“‘no position taken”). This might not reflect their genuine position, but
rather the structure of the discussion which did not give them the opportunity to do so. It is
also possible that the clarification of preference was unintentionally omitted from the
intervention. However, if this data is a genuine reflection, then it implies that there is more
openness to consider not using a flexibility mechanism at all (e.g. just using surcharge for
alternative compliance), than the preferences expressed at ISWG-GHG 17 in the equivalent
discussion.
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categorised relative to geographical region
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Figure 4: Overall counts of member states positions relating to the policy architecture,
categorised relative to income/development level/category

Let us now consider the support for the credit trading mechanism and the universal GHG
pricing mechanism separately.

Compared to the ISWG-GHG 17 and MEPC 82 meeting, support grew on both sides of the

discussion — with more member states favouring a levy and an increasing number of states

12



expressing opposition to it. The analysis of the positions expressed is included in Figures 5-
8.

That said, the vast majority of support remains for a levy—66% of those who have ratified
MARPOL Annex VI (at this point in time) favoured a levy. The backing for a levy is particularly
robust when viewed based on flag registered tonnage (Figure 8)—79% based on deadweight
tonnage. This is due to all of the top three flag states supporting this policy option, as do seven
of the top ten flag states. The addition of more top flag states supporting the levy option was
a key development in the negotiations. Other recent additions to the group supporting the levy
included further backing from Africa—a large majority of member states from Africa who
voiced an opinion expressed a preference for this policy option, backing the levy. This
contributes to the already strong support from SIDS and LDCs.

The level of support is crucial because the IMO can make decisions through voting, where
66% of MARPOL Annex VI signatories present and voting is the required threshold.
Additionally, if significant objections are raised, the adoption or entry into force of a policy can
be prevented.

Figure 6/7 shows that both support for and opposition to the option of a levy is relatively evenly
distributed geographically.

25 Ratified MARPOL Annex VI
Did not ratify MARPOL Annex V!

Number of records

In favour Against Ambigious

Position on the universal pricing mechanism

Figure 5: Overall counts of member states positions relating to the universal pricing
mechanism, categorised relative to ratification of MARPOL Annex VI
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Figure 6: Overall counts of member states positions relating to the universal pricing
mechanism, categorised relative to income/development level/category

5
40
35
g 30 B Europe & Central Asia
g I Middle East & North Africa
é 25 [ Sub-Saharan Africa
5 [ Latin America & Caribbean
-E 20 East Asia & Pacific
2 I South Asia
15
10
5
P
[}

Against Ambigious
Position on the universal pricing mechanism

Figure 7: Overall counts of member states positions relating to the universal pricing
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Figure 8: Overall counts of member states positions relating to the universal pricing
mechanism, assessed on the basis of flag-registered deadweight tonnage

Many countries also expressed a position regarding the credit trading mechanism. A majority
of countries who voiced an opinion throughout the week supported a form of flexibility
mechanism (Figure 9 and 10). Of those who supported a form of credit trading mechanism,
there were several suggestions of what form this could take: remedial units and trading or
banking of supply units or through pooling, and use of tiered ranges for the GFI trajectory (see
section 7) were proposed during the conversation. On the other hand, many countries
opposed the use of a flexibility mechanism and supported the use of a surcharge, which under
compliant ships would need to pay to the fund.

20

M Europe & Central Asia
Middle East & North Africa
Sub-Saharan Africa
Latin America & Caribbean
East Asia & Pacific

10 South Asia

North America

Number of records

In favour Against

Flexibility mechanism

Figure 9: Overall counts of member states positions relating to the flexibility mechanism,
categorised relative to geographical region
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Figure 10: Overall counts of member states positions relating to the flexibility mechanism,
categorised relative to income/development level/category

4 Revenue uses

All measures currently under discussion would generate a significant amount of revenue,
though some more than others. For example, a levy can produce a considerable amount of
revenue, depending on the GHG/levy price. In contrast, without a levy and with only a flexibility
mechanism, the revenue amount remains uncertain and low, as long as there is a supply of
SU’s (from overperforming ships).

A round of discussion took place regarding the uses of revenues raised by the mid-term
measures. Preferences for the various uses of revenues are summarized in Figures 10, 11,
and 12. The counts do not reflect mutually exclusive options, as some member states
supported multiple choices.

Based on these responses, and similar to the discussion in the previous ISWG, there is
evidence of substantial support for revenue distribution to aid the shipping energy transition.
This includes rewards for early adoption of ZNZ, investments in port infrastructure, seafarers,
RD&D, and capacity building. While many countries made general references to the need to
address DNI, few explicitly called for using revenue as compensation for DNI. A minority of
countries specifically endorsed using revenue for broader climate mitigation and adaptation.
To further summarize the positions in the discussion, two broad categories of preference are
being expressed:
= The support to uses which would foster the shipping energy transition, which we define
here as “in-sector”. It is worth noting that no definition of what constitutes an in-sector
investment has been agreed at the IMO, especially from a legal perspective, and this
grouping is not intended to give guidance on what this definition should be, but rather
as a way to group various uses mentioned together. We use a particularly wide definition
of “in-sector”, which ranges from the fuel used to the energy infrastructure and fuel
production.
= The support for shipping energy transition as well as further uses, such as compensation
for DNI or wider climate mitigation & adaptation, referred here as “out-of-sector”. The
use of the term “food security” in the revenue use discussion is currently ambiguous,
and is not included in either category, but discussed below.

16



Overall, most countries agree on some form of in-sector revenue distribution (R&D, workforce,
port infrastructure, etc.). Many countries do not mention out-of-sector revenue at all, while
fewer openly support it. Additionally, some openly oppose out-of-sector revenue uses.
However, in the subsequent discussion on food security, around half of countries who took
the floor expressed that food security concerns could be addressed by revenue distribution
(those counts were added onto Figure 11/12). This included many who only listed in-sector
revenue uses (Fig. 13/14). So it is not currently clear to which uses those countries think the
money used to address the impacts on food security should go: should countries which are
particularly vulnerable for their food security to an increase in transport cost investments in
port infrastructure, R&D or shipping capacity building? Or would they prefer that the IMO
address those impacts through out-of-sector revenue distribution, such as investments in food
production systems, and the food value chain?

One member state brought forward the issue on the significant deficiencies remaining in the
food security studies, notably the absence of robust modelling and comprehensive
assessments concerning the impacts on essential food commodities and critical agricultural
inputs. This intervention garnered the support of various member states from Africa and others
agreed with criticality of this issue for Net Food Importing Developing Countries (NFIDCs),
where international shipping is indispensable for maintaining food supply chains. This is
especially significant for vulnerable regions, including 43 African NFIDCs, Least Developed
Countries (LDCs), and nations across South and Central America, Asia, and Small Island
Developing States (SIDS), which are highly dependent on imports for their food security.

A three-pronged approach has been proposed in response to these challenges:

= Any adopted measures must include explicit provisions to address, avoid, or mitigate
the negative impacts on food security.

= A detailed qualitative and quantitative assessment of these impacts should be
undertaken during the period between the adoption of the measures and their full
implementation.

= Continuous monitoring and review must be ensured, allowing for timely adjustments in
response to evolving circumstances.

The above was supported by a broad coalition of member states, underscores the balance of
environmental objectives with the urgent need to safeguard global food security.

During the IMO’s Expert Workshop held on 6" February, many of the presentations by various
UN agencies, the WMU literature review, member states, and NGOs provided a rationale for
the broad use of revenues, including ‘out of sector’ (e.g., food production systems, direct
financial assistance to vulnerable households, or food transport and storage logistics). For
example, the UN Economic Commission for Africa highlighted both the risks of transport costs
and the potential for revenues to assist Africa in its transition — pointing to both in-sector and
out-of-sector revenue uses for the region generally, as well as in relation to mitigating impacts
on states. One particularly useful example proposed for revenue use was leveraging existing
efforts to increase intra-Africa trade to enhance the liquidity of the region’s food markets as a
means to reduce dependency on long-distance imports. Furthermore, Fricaudet et al. (2025)3
also showed that if revenue distribution were limited to in-sector only, many countries likely to
be comparatively more impacted would struggle to access substantial amounts of revenue,
suggesting that for those countries, out-of-sector revenue distribution would be necessary.

3 Fricaudet, Fabiano & Smith (2025) Food security, IMO midterm measures’ impact on states and
revenue distribution — Analysing synergies and risks https://www.shippingandoceans.com/post/new-
analysis-shows-a-shifting-landscape-with-strong-support-for-a-carbon-price
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Figure 11: Overall counts of member states positions relating to the sectors for revenue
distribution, categorised relative to income/development level/category
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Figure 12: Overall counts of member states positions relating to the sectors for revenue
distribution, categorised relative to geographical region
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Figure 13: Overall counts of member states positions relating to the classification of revenue
uses, categorised relative to geographical region
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Figure 14: Overall counts of member states positions relating to the classification of revenue
use, categorised relative to income/development level/category

There was also some discussion on the potential structures and mechanisms to disburse
revenues. One observer organisation put forwards a submission that articulated the potential
to leverage the existing UN and multilateral funds. There is also strong support for significant
control of fund disbursement by IMO. These options are not necessarily mutually exclusive,
and the ensuing discussion exposes a range of preferences that will need further refinement
and finalisation — possibly through guidelines relating to fund/revenue disbursement, rather
than explicitly in the MARPOL amendment.
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5 Life Cycle Analysis guidelines and definitions of
Zero Near Zero

Several discussions took place surrounding Life Cycle Analysis (LCA) and GHG Intensity
measurement, as these underpin some of the technical and economic measures to be
discussed further in the coming meetings (GFS and GFI, for example). Reaching a consensus
on how we measure GHG Intensity is key to defining the GFS trajectory and will determine
some of the financial costs and rewards being defined in the economic measures.

Although consensus seemed to be leaning towards a full WtW assessment to ensure that the
full footprint of the energy source and its combustion could be properly captured, several
practical constraints were raised and further guidance from observer organisations were
welcomed. Several countries also raised the importance of also expanding the current IMO
LCA Guidelines 2024 to consider additional critical factors like water and indirect land use in
the production of potential fuels. For SIDS, LDCs, and developing countries, especially those
with a potential capacity to, for example, develop biofuels in the near term, this appears to be
a critical issue as it may also affect things such as food security. For shipowners who will rely
on such fuels especially coming from these types of feedstocks, transparency on the
sustainability of those fuels seems equally essential. A general agreement was brought to
continue to work on these matters over the coming meetings, with the Group of Experts on
the Scientific Aspects of Marine Environmental Protection (GESAMP) Working Group on LCA
GHG Intensity permitted to take further responsibility.

Related to LCA analysis and the technical measurement of GHG Intensity is the issue of
verification and certification of those measurements, including the practicalities of doing so to
the allocation of responsibilities. Several approaches to ensure accountability and auditability
were discussed, with differences in responsibility on approving methodologies and the
definitions of Sustainable Fuels Certification Schemes/Standards (SFCS). Whilst most
Member States appear eager and willing to progress on these aspects, there may be more
difficult discussions on LCA GHG Intensity measurement and scope to come.

5.1 What constitutes Zero or Near Zero (ZNZ)?

There was little discussion on the definition of ZNZ, however there is broad support implying
consensus that a valid use of revenues as a reward for early adoption of ZNZ. The
specifications of a reward mechanism look unlikely to be given in the MARPOL Annex VI
amendment and are currently referred to as a forthcoming guideline (adopted by resolution
prior to entry into force of the amendment) — like the LCA guidelines.

Two options appeared in draft text (in J9) but have not been discussed in detail:
e Initial specification (either 10% (9.5 g/MJ) or 25% (23.7 g/MJ)) of WTW GHG emission
of 2008 emissions intensity
= |nitial specification of 25% of WTW GFI (using a baseline of 94.7 gC0O2eq/MJ), reducing
by 2045 to 9-3%.

The details of how the reward will be determined (whether fixed, periodically reviewed or
specified through some type of auction) will be the subject of future discussion. However,
given the specification of the revenue and fund details currently in the draft amendment, it is
likely to be post-hoc e.g. the reward is likely to be received after any ZNZ purchase, rather
than in advance.
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6 Just and Equitable transition — exemption or
revenues

There are still two distinct views on how best to contribute to a just and equitable transition,
including the concept of addressing the disproportionate impact on states. One preference is
for the GFS regulation to include a route-based exemption — such that ships that call at certain
ports (deemed to be in countries at risk of experiencing disproportionate negative impacts)
are given a lower attained GFI - their actual GFI being modified by a parameter “Fvoy”. Another
preference is for the GFS regulation not to include any route-based exemptions, leaving
addressing disproportionate negative impacts through other possible ways in the legal
framework such as targeted capacity-building, technical cooperation and disbursement of
revenue.

The two options are not mutually exclusive; however, the support for one or the other broadly
aligns with the support for a levy or against a levy. Figure 15/16 shows the preferences
expressed in the discussion, with the majority against the use of route-based exemptions. In
line with the preference for/against a levy, the majority of SIDS and LDCs expressed
preference against route-based exemption, while the majority of other low/middle-income
countries expressed preference for route-based exemption.

This issue is particularly important for the environmental integrity of the regulation and its
ability to achieve the IMO’s 2023 Revised Strategy for GHG reduction targets under the
currently proposed Z factors. A submission to the meeting by CSC evidences the large amount
of emissions that could be exempted depending on which countries were classified as eligible
for Fvoy. If significant, route-based exemptions were eventually agreed upon, the only way to
ensure the delivery of the IMO’s 2023 Revised Strategy targets would be either one or both of
the following options:
= Removing/phasing-out route-based exemptions later in the 2030’s, such that the 2040
checkpoint (70 striving for 80% GHG emission reduction) was achieved
= Increasing Z factors such that non-exempted ships reduce GHG emissions faster to
compensate for the lower GHG reductions of exempted ships.
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Figure 15: Overall counts of member states positions relating to the exemptions, categorised
relative to income/development level/category
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7 Compromise proposed, but assessed as unable
to deliver IMO’s revised strategy

Going into the meeting, there were already efforts to suggest ‘bridging’ between the different
preference positions taken in the discussion. Specifically:
* India had a submission to ISWG-GHG 18 which proposed the concept of a transaction tax
applied to the credit trading mechanism, in order to increase the certainty of revenues raised
= Singapore had a submission to MEPC 83, which described a number of modifications that
could be applied to credit trading

Both of these were discussed in the UCL FAQ on Mid-term Measures®. Neither submission
was accompanied by draft amendment text, making them only conceptual and difficult for
member states to consider in detail. However, during the ISWG, following an initial discussion
on the economic measure that resulted in the findings presented in Section 2-4 above, the
chair offered to propose a draft for a potential way forward. This was circulated as a ‘J paper,’
a document submitted by the IMO secretariat, detailing potential draft MARPOL amendment
text that broadly represents the concepts in the Singapore proposal (excluding the concept
proposed by India, a transaction tax on SU’s). The J paper describes a version of credit trading
with an additional ‘band’ — rather than specifying the threshold of GFI compliance with a single
‘required GFI’ GHG intensity, it includes an additional band with differing stringency for the
non-compliance penalty. The concept is illustrated in Figures 17 and 18.

4 Smith et al. (2025) ISWG-GHG 18 - Frequently Asked Questions on Mid-term Measures for reducing
GHG emissions from international shipping https://www.shippingandoceans.com/post/new-analysis-
shows-a-shifting-landscape-with-strong-support-for-a-carbon-price
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Figure 17: Compliance through surplus units trading:
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Figure 18: Compliance through remedial units

Two GFI trajectories are included “base” and “direct compliance target” (no numbers are

included to specify these). Ships operate within three bands:
In direct compliance (lower attained annual GFI than ‘direct compliance target’)

Tier 1 compliance deficit (higher attained annual GFI than ‘direct compliance target’,

but lower than ‘base’)
Tier 1 and 2 compliance deficit (higher attained annual GFI than ‘base’ )

Options if facing compliance deficit:
Use banked SU’s (e.g. a ship that has is in direct compliance (overperformed) in a

previous year can ‘bank’ / store the overcompliance for use in a future year)

Buy SU’s from other ships (e.g. paying for overperformance in other ships)
Buy RU’s (e.g. essentially paying into IMO fund, different prices for tier 1 and 2 RU’s)

Options if not facing compliance deficit:

Sell SU’s ships in compliance deficit
Bank SU’s for use in a future year (see ‘options if facing compliance deficit’)

The drafting is setup so that whilst SU’s from other ships would be available for Tier 1
compliance deficit, they are in square brackets for Tier 2 compliance units.
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7.1 Can the banded-GFl compromise effectively promote an
energy transition? Can it contribute to a just and
equitable transition?

Modelling was used to analyse the compromise (see Appendix) and provide an initial
assessment concerning the objectives of the mid-term measures. The modelling itself is
challenging, partly due to the limited specifications of the proposed compromise but also
because the concept is inherently complex. The multiple GFI specifications interact with one
another, with the RU prices and with fuel prices. The option to purchase RU’s or SU’s,
combined with an unknown supply of SU’s, creates uncertainty in the modelling results. For
this reason, a variety of scenarios were considered for the values used for the ‘direct
compliance target’.

GFl, from the ‘strive’ GFI targets to one of the definitions of ZNZ (initially in 2028, 25% WTW
GHG of 2008 fuel, decreasing over time). The uncertainty regarding the extent of SU supply
was included in the modeling by treating it as a sensitivity parameter (ranging from 100% SU
supply to 0%). Only a limited number of fuel options were considered — the full range of
potential fuels, along with definitions of ZNZ and reward, significantly complicates compliance
options at different levels and, consequently, the SU supply. The complexity of the modeling
illustrates how challenging this proposal would likely be for shipowners, fuel producers, and
other value-chain stakeholders, to estimate expected demand volumes and pricing for various
compliance options, highlighting the investment risks under this policy specification.

The analysis results (see annex) seem unlikely to effectively promote shipping’s energy
transition and are certainly inferior to the simpler levy concept in that respect. The concept
demonstrates a limited ability to fund the promotion of the energy transition (reward). This
stems from a combination of uncertain revenues and an expectation that there will be
insufficient funds available as long as there is a high supply of SU’s. Sufficient funds necessary
for reward levels/amounts are only obtained in the early years if the compliance limit is set at
the mid-point or on the ZNZ limit (scenario B or C), and under specific conditions that would
then change through a feedback effect: the total revenues can, in the ‘best case’, cover the
needed rewards until 2031/32, but only if there is simultaneously high non-compliance (use of
RU).

This highlights one of the core shortcomings of the concept: SU supply and the supply of e-
fuels/ZNZ counteract each other, undermining the creation of a stable demand and pricing
environment. While e-fuel/ZNZ supply is low, it's feasible that there could be high RU-related
revenues. However, as e-fuel uptake matures (e.g., due to reward revenue usage), this
creates a greater supply of SU’s that then reduces the use of RU’s, diminishing the available
revenues and increasing the likelihood that there will be inadequate revenues to cover the
total reward costs. It is also possible that non-ZNZ fuels (e.g. biofuel blends operating below
the direct compliance target) sell SU to under-compliant ships, which would also reduce the
amount of revenue generated.

Under this policy design, ZNZ’s supply is therefore at risk of failing to secure even modest
durations of offtake agreements (e.g., 5 years maximum), even in the most favourable
scenario modelled.

The consequence of the poor ability of this architecture to effectively promote shipping’s

energy transition, means it is also unlikely to provide the world fleet a needed incentive:

¢ No clarity needed to ensure e-fuels will be significantly invested in, therefore no clarity
that e-fuel compatible ships will be a competitive investment
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e The GHG pricing structure creates a direct incentive for overperforming ships to be the
least energy efficient in the short-term, as they would be able to sell more SU (use as
much fuel as possible, which increases the cost of achieving IMO’s revised strategy
GHG reduction targets, and raises the risk of stranded assets in the long-term).

e The complexity of having to assess multiple potential prices and scenarios under the
multiple GFlI trajectories and associated RU prices, on top of the unknowns around future
fuel pricing, makes investment decision making difficult and therefore choices beyond
conventional/existing fuels and drop-in options high risk.

The policy measure appears inherently incapable of contributing to a just and equitable
transition and addressing DNI, especially if there is effective incentivization for direct
compliance and, consequently, SU supply. The concept specifies prioritizing revenue use for
energy transition (at least 60% of total), with only 30% of revenues allocated for ‘projects in
countries. However, based on the modelling of the scenarios (see Appendix), in most
considered scenarios, there would be either no remaining revenue after reward distributions
(if meeting the minimum 5% requirement for 2030, let alone rising needs to support e-fuels
beyond 2030), or very limited remaining funds for JET. Even with the higher total revenues
achieved if the direct compliance GFl is set at the “mid-point” (scenario B) or the ZNZ boundary
(scenario C), the total revenues can, in the ‘best case,” cover the rewards needed until
2031/32, thus providing surplus revenues for JET/DNI, but only if there is simultaneously high
non-compliance with the GFI limit and, therefore, a compliance deficit (use of RU):

¢ If/iwhen energy transition does occur, then total revenues rapidly drop (because of SU
increase), whilst also increasing the demand for revenues for reward.

¢ ltis highly unlikely this pricing structure would create significant revenues towards
JET/DNI beyond the early-mid 2030s, just as transport cost and impact on states start to
rapidly increase
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Appendix — Quantitative analysis to support
assessment of the compromise option

Assumptions:

o Base compliance target is DNV ‘base’ GFl trajectory from scenario 24 (flexibility
mechanism only, WTW emissions)

e Shipowners have two fuel choices: bio-blend (various levels from 100% LSFO to
100% biofuel) or e-fuel/e-ammonia. Price and GHG emissions trajectory for each fuel
option are taken from DNV Task 2 CIA core assumptions

e RU’s are priced as (from the Brazil proposal):

e Tier 1 RU =100 USD/tCO2e
e Tier2 RU =400 USD/tCO2e

¢ Reward is priced as the difference between the least cost TCO (including RU and SU
payments), and e-fuel/e-ammonia). By construction, the e-ammonia is therefore the
cheapest option.

e The SU price is defined by the price of equivalent bioblend to be compliant.

e Reward total revenues needed are estimated based on the base target of 5% ZNZ in
2030, rising to 29% in 2035, then holding constant (no additional p.a. reward
revenues beyond supporting ~30%)

e Only e-fuels qualify for reward, but both bioblend and e-fuels can qualify for SU’s if
they have the appropriate GFI

e Total energy needed by international shipping is constant at 11EJ/year (e.g. energy
efficiency improvement is in line with demand growth)

e Banking is not used

o Fuel prices, carbon intensity, base and strive targets are taken from the DNV report.
The GFI thresholds for ZNZ fuels is taken from the J9 paper

Modelling limitations:

o Capital costs are not included - this slightly underprices the TCO cost of the e-fuelle-
ammonia option, reducing the amount of revenue needed to distribute the fuel
reward

e Only limited fuel options are considered (LNG/methane, methanol etc. are not
considered) - in practice, these alternative options have higher e-fuel prices, but their
bio- and/or fossil versions may be compliant and have lower prices than what has
been assumed in this analysis in the early years. This would lower the SU price, and
RU revenues further than the results using assumptions made here for simple LSFO
and LSFO bioblend).

e Shipowners are assumed to have perfect foresight on fuel prices, and have a perfect
and infinite access to fuels (including e-fuels and biofuels), are assumed to have
infinite instantaneous supply (although bioprice does increase over time, informed by
expected increased competition for supply) - in practice this overestimates the
potential of any set of parameters to trigger investment into e-fuels, by not including
the effects of uncertainties on project risk and pricing.

Scenarios modelled:
o A -direct compliance target = DNV ‘strive’ GFI trajectory from scenario 44 (flexibility
only, WTW emissions)
e B - direct compliance target = half way between DNV ‘strive’ GFI trajectory and ZNZ
definition (mid-point)
o C - direct compliance target = ZNZ definition (from 25%)

For each scenario, the level of SU supply is unknown (e.g. the extent to which there are
overcomplying ships). Assuming the availability of reward revenue, three options under the
above assumptions and limitations, look likely to have a similar cost:
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e Operating on the ‘base’ GFl trajectory, so as to only pay for SU’s or at worst, tier 1
RUs

e Operating on the ‘direct compliance’ GFI trajectory, using an e-fuel (as long as there
are adequate revenues to cover the reward)

The SU supply is therefore treated as a sensitivity parameter and 4 variations are used:

e No SU supply (therefore 100% of compliance deficit covered by RU’s)

e 20% SU supply (therefore 80% of compliance deficit covered by RU’s)

e 80% SU supply (therefore 20% of compliance deficit covered by RU’s)

e 100% SU supply (therefore 0% of compliance deficit covered by RU’s)
Generally, the more compliance deficit is covered by RU’s, the greater the revenues generated.
But the uncertainty in whether SU’s or RU’s are used creates large uncertainty in total
revenues.

Assessment:
Total cost of operation:
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