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1. Introduction

In its European Climate Law, the European Union (EU) has committed to a legally binding goal of
reaching climate neutrality by 2050. With the launch of the Fit-for-55 package in July 2021, and
additional policy initiatives proposed in the framework of REPowerEU in May 2022, the EU has
provided a decarbonisation roadmap.

The Fit-for-55 Package includes maritime regulations, making the EU the first regulator globally
to introduce legally binding measures directly aimed at reducing emissions from the international
maritime shipping sector.

Policy diffusion is where policies adopted by one country are influenced or affected by other
countries’ policies. This may happen as a result of learning, competition, coercion and emulation
(Gilardi & Wasserfallen, 2019). Policy diffusion here is identified as either the (1) adoption of
similar policy tools to those developed by the EU, (2) development of policies by third countries’
authorities that in turn will support reaching the objectives of EU policies, and (3) diffusion of
benefits such as cooperation, capacity building and finance to non-EU countries.

The EU’s decision to develop and implement a shipping regulation presents an opportunity to
become a global leader on shipping policies by presenting practices which could be replicated by
third countries. With this in mind, the aim of this report is to assess how the impact of climate
action in the EU could potentially influence policy decisions that could result in greater ambition
for emission reductions in the international sector and non-EU countries, with key consideration
towards ensuring an equitable transition.

To this end, the report seeks to address two overarching questions; (1) How could the ambition
set by the EU policy proposals have flow through effects for emissions and impacts in third
counties? and (2), how can the EU facilitate policy diffusion to support third countries’” maritime
emissions reductions through its own policy approaches and available international mechanisms?

For this purpose, we examine key elements of EU ETS expansion to the maritime sector and the
FuelEU Maritime proposals. We identify key countries in the maritime sector, and of importance
to the EU, in which EU policies could impact and/or be replicated. We examine what the impacts
these changes will have for third countries.

This assessment was conducted by compiling and analysing existing literature to extract key
lessons learned with specific consideration for capacity building and cooperation in the context of
an equitable transition. Based on this assessment and a workshop with relevant experts in the
field, several recommendations are put forward.

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 5
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1.1 Context and background

In 2018, the Greenhouse Gas (GHG) emissions in the shipping sector grew to 1076 MtCOze, a
roughly 36% increase from 2008 emission levels of 794 MtCOze. Emissions in the sector are
projected to continue growing with a projected increase of 90-130% by 2050 compared to 2008
levels (IMO, 2020a). Shipping transport constitutes about 80% of global trade, and shipping
emissions account for almost 3% of global GHG emissions, with about 99% of those emissions
generated from the fuel combustion on vessels (UNCTAD, 2022a).

About 18% of these emissions emerge from vessels (regardless of flag state) calling at European
Economic Area (EEA) ports (European Parliament, 2022; Sggaard, & Blaxekjzer, Lau, 2022). In
2019, the EU’s domestic and international shipping accounted for 154 MtCOze (14%) of the EU’s
transport emissions. Carbon dioxide emissions from extra-EEA voyages represented 62% of
emissions of EU related shipping, with 32% from internal EU voyages and 6% from vessels at
berth in EEA ports (European Commission, 2021b).

The importance of maritime shipping to global trade has shown an increasing trend in the recent
years, however some projections show that this growth will slow down in the future. Regulatory
and policy measures required to support further action to decarbonise the sector include
operational and technical approaches such as increasing energy efficiency of vessels, digitalisation
of logistics, speed optimisation and the rapid uptake of scalable zero emission fuels (SZEFs) as
fast as possible (Dong et al., 2022; Krantz, Randall et al., 2023; Vidovi¢ et al., 2023).
Decarbonising the maritime sector will also require enabling policies to advance and accelerate
investment in SZEFs, vessels, and infrastructure (Sggaard, & Blaxekjaer, Lau, 2022). Such a
transition will have varying impacts for different states, particularly vulnerable countries such as
Small Island Developing States (SIDS) and Least Developed States (LDCs), many of which are
heavily reliant on maritime trade, and therefore key consideration to an equitable transition must
be manifest in policy design.

Alternative fuels to drive emission reductions in the sector include green ammonia, hydrogen,
methanol and synthetic fuels derived from renewable energy sources and battery storage (GMF,
2021). Green hydrogen has high scalability potential and globally, the push for hydrogen
production adds to its potential. There are no commercially available vessels at present for
ammonia powered vessels (DNV, 2022; Faber, Kleijn, et al., 2021), but the first dual-fuel ammonia
ships are expected to be delivered between 2025 and 2030 (Maersk Mc-Kinney, 2022a). Projects
investing further into the development of fuel production, on-board ship technology and bunkering
infrastructure to support zero emission fuels have increased between 2016 and 2022 (Table 1).
The majority of these are located in Europe, followed by Asia and North America (GMF, 2021;
Kilemo, Heidi et al., 2022). Methanol appears to be the most likely immediate zero emission
solution (provided it is sourced from renewable energy sources) as the fuel is compatible with
existing on-board engines (IRENA, 2021).

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 6
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Table 1: Number of zero emission fuel related projects globally in 2022.

Project Hydrogen Ammonia Methanol
on- .

n-board ship w45 ~a0 ~6
technology
Bunkeri
: unkering ~2D ~12 ~2
infrastructure
Fuel Production ~47 ~24 ~10

Source: (Kilemo, Heidi et al., 2022)

Since at present, zero emission fuels are more costly than their fossil fuel counterparts, without
policy and regulatory intervention the industry is unlikely to make the necessary technological and
operational changes to their fleets (IEA, 2021; IMO, 2020a; Smith, 2022). The existing IMO policy
measures are not in line with 1.5°C compatible emission reduction pathways. An assessment by
the Climate Action Tracker rates the shipping sector’s 2030 target as highly insufficient, as it is
consistent with warming between 3°C and 4°C (Climate Action Tracker, 2022). By the end of 2023,
the IMO will agree to, and subsequently adopt, a strategy which is expected to have more
ambitious targets, while also negotiating new mid-term measures to achieve them.

In 2022, about 30% of the world’s ships were owned by EU companies. In comparison, Chinese
(including Hong Kong) and Taiwanese companies account for 20%, while Japan 12% and the
U.S. a mere 3% (UNCTAD, 2022b). With almost a third of the global fleet owned by EU shipping
companies, the EU has significant influence over the sector.

Five of the EU’s thirteen legislative proposals in the framework of the “Fit for 55” package have
measures that will result in emissions reductions from the maritime sectors directly from the
revision of the EU ETS and FuelEU Maritime Regulation, and indirectly though the Alternative Fuel
Infrastructure Directive (AFIR), revision of the EU Taxation Directive and, the revision of the
Renewable Energy Directive (RED III).

FuelEU Maritime creates the demand and sets a trajectory for zero emission fuels. The EU ETS
intends to provide economic incentives to shift to cleaner fuels and technologies and supports the
transition through recycling of revenue. Additionally, the revised Renewable Energy Directive
creates the supply of these fuels to match the demand, while the Alternative Fuel Infrastructure
Regulation regulates the infrastructure needed. Measures proposed within these documents
address several interconnected challenges facing the maritime sector.

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 7
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2. Proposed EU decarbonisation policies for
maritime sector

The Commission’s proposals for the FuelEU Maritime Regulation and amendment of the EU ETS
directive have been formally adopted in the early 2023. Both pieces of legislation apply a
“technology neutral” approach, giving shipping companies flexibility on how they must achieve
their fleet-wide emission reduction targets. In this section we briefly examine the key elements
of the EU’s ETS directive amendment in terms of its impact on the maritime sector, and FuelEU
Maritime regulation, and analyse their impacts based on: (i) potential emission reductions, and
(i) impacts on non-EU countries including (iia) administrative burden, (iib) competitiveness, (iic)
finance and (iid) compatibility with existing policy mechanisms.

2.1 FuelEU Maritime Regulation

Policy description and recent developments

The FuelEU Maritime Regulation sets fuels standards that aim to increase the uptake of alternative
fuels used by vessels greater than 5000GT in size. The proposal sets out binding emissions
reduction targets for GHG intensity in maritime fuels. The targets will increase in stringency over
five year intervals starting with 2% reduction in 2025, 6% in 2030, 11% in 2035 and 75% by
2050. Additionally, a compliance mechanism applies a penalty to ship owners unable to achieve
the target GHG intensity reductions of their fleets set by FuelEU Maritime (European Commission,
2021b). The revenues generated will be directed towards maritime decarbonisation projects
(European Council, 2023).

The Regulation regulates well-to-wake (WtW) emissions and covers carbon dioxide, methane, and
nitrous oxide. Additionally, the proposal introduces an obligation to vessels and ports to use
onshore power when at berth in ports for cargo and passenger ships from 2030. The FuelEU
Maritime Regulation fuel standards will apply to all vessels interacting with European Economic
Area (EEA) ports, regardless of flag state and so in this regard, the regulation is hon-discriminatory
to any state (European Commission, 2021b).

Strength of measures:

The proposal makes two important inclusions to ensure broader emission coverage. First, the
well-to-wake (WtW) scope ensures that life cycle emissions of marine fuels, which includes
upstream emission from land use, are accounted for (Maersk Mc-Kinney, 2022b). Secondly, the
regulation includes methane and nitrous oxides among the GHGs covered. The inclusion of
methane is of particular importance due to significant emissions resulting from methane slippage
(Wissner & Cames, 2022). This should make LNG less attractive in the long run. The increasing

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 8
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stringency of GHG intensity reduction targets over time provides a clear signal to industry about
the long-term regulatory approach. Given the clear regulatory signal, shipping companies have
already started taking steps to decarbonise their operations, to ensure long term compliance or
risk losing access to EU ports and market.

Regulatory shortcomings of measures:

By focusing only on emissions intensity reduction targets, without mandated quotas for the uptake
of specific zero carbon fuels (IEA, 2022), the proposal weakens the incentive for necessary volume
of alternative fuels, allowing ship operators to prioritising low hanging fruit measures such as
improving energy efficiency, speed optimisation, and what the regulations consider as “low carbon
fuels”. This includes LNG, which cannot be considered as a low carbon transition fuel as it is still
a fossil fuel with high lifecycle GHG emissions (Wissner & Cames, 2022).

Furthermore, the initial GHG intensity reduction targets (2% by 2025 and 6% by 2030) are too
low to illicit the rapid response needs to scale up zero carbon fuels (Transport & Environment,
2022a). As a result, the FuelEU Maritime Regulation is likely to encourage uptake of other fossil
fuels like LNG. Replacing one fossil fuel with another will not lead to the decarbonisation of the
sector. Given the average lifespan of vessels (around 30 years), this could represent a long-term
lock-in investment that jeopardises the necessary sectoral emission reductions this decade
(Nelissen et al., 2022). The lack of stringency in targets and penalties will likely not be sufficient
to incentivise the necessary level of renewable fuel and technology development needed before
2030. Given that at present cheaper LNG and biofuels can deliver on the GHG reductions required
by 2025 and 2030, the demand for RNFBOs is greatly diminished (Faber, Meijer, et al., 2022).

Lastly, the penalty-based compliance mechanisms, while a critical element, does not set high
enough financial penalties to deter non-compliance. With the large financial capacity of major
shipping companies will not disincentive them enough to make their fleet’'s emissions intensity
reductions (Transport & Environment, 2022a). These are major limiting factors to emission
reduction potential.

Impacts on third countries

As targets become more stringent, vessels interacting with EEA ports will increasingly need to
source zero emission fuels over time, including from third countries that comply with fuel
certification (European Commission, 2021b). However, planning to do so requires action in the
short and medium terms. With the eventual higher costs for shipping companies to bunker in
European ports, companies may choose to bunker outside the EU, potentially global maritime
fuelling and routing logistics (Faber, van den Berg, et al., 2021). Shifts in maritime trade and
logistics may fuel tensions with or between third countries over changes in competitiveness
associated with increasing trade costs (ECSA & ICS, 2020).

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 9
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Winners and losers in the bunkering trade can be based on a country’s ability to transition their
bunkering fuel production. This may create added pressure for major bunkering hub nations to
make initial investments to supply the transition global fleet with zero emission fuels or risk losing
their supremacy in sector to other port states taking the lead and potentially becoming new major
bunkering hubs. For example, currently Singapore and Fujairah (United Arab Emirates) currently
do not yet have any ammonia or methanol storage port facilities (Faber, Kleijn, et al., 2021).
Vulnerable countries such as Small Island Developing States (SIDS) and Least Developed
Countries (LDCs), which are heavily reliant on maritime trade, would pose greater socio-economic
impacts through increasing trade costs and cost of living (Kotzampasakis, 2022). At the same
time, the requirements introduced in the FuelEU Maritime Regulation may accelerate shift towards
renewable fuel in countries with the capacity and ability to do so. However, some countries may
also see an increase uptake of lower carbon intensity fossil fuels such as LNG and LPG as transition
fuels (Christodoulou & Cullinane, 2022), fuels which are not aligned with 1.5°C compatible
decarbonisation pathways.

2.2 Expanding the EU ETS to maritime sector

The EU ETS expansion to the maritime sector is the first attempt in the world to cover maritime
sector emissions by a carbon pricing mechanism. The ETS works on the basis of the cap-and-
trade principle. By requiring shipping companies, including charterers, of container and passenger
ships over 5000 GT (gross tonnage) to purchase emissions allowances corresponding to their
emissions, it will increase the competitiveness of zero and “low carbon” ! alternatives (DNV, 2023;
European Commission, 2021c, 2022a), once the price of carbon is high enough to make maritime
fossil fuels more expensive.

The regulation covers Tank-to-Wake (TtW) emissions and carbon dioxide, methane, and nitrous
oxide gases. There will be a gradual increase in volume of emissions covered by the EU ETS, from
40% of the maritime emissions in 2024, 70% in 2025 and 100% in 2026. Allowances will have to
be surrendered by September 30t of the following year. The emissions covered by the expansion
of the EU ETS will cover carbon dioxide, methane and nitrous oxide, and include:

* 100% of emissions from intra-EU voyages (voyages between any two or more EEA ports)

= 50% of emissions from international voyages to and from an EEA port and a third country.

While the EU ETS will apply only to vessels larger than 5000GT, the reform of the EU ETS requires
monitoring of emissions also from smaller vessel being general cargo and offshore service vessels
following review in 2026 (DNV, 2023).

1 The language used for “low carbon” is reflective of what is used in the Commission Proposal. Additionally, zero
emission fuels under the Commission definition in the Revised Renewable Energy Directive (RED III) include
advanced biofuels and biogas, renewable fuels from non-biological origin (RFNBO) and recycled carbon fuels
(DNV, 2023; European Commission, 2022b).

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 10
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To help operators meet the requirements resulting from the expansion of the EU ETS coverage,
the Innovation Fund will be allocated with additional resources resulting from the sale of 20 million
emissions allowances (Council of the EU, 2022). At the current price of over 90 EUR/allowances
this would result in over 1.8 bn EUR (Prosertek, 2022), that must be dedicated to decarbonising
shipping activities in addition to any funding that member states (MSs) wish to allocate from
national budgets.

It has been estimated that the total emission coverage of maritime emission under the ETS would
be 583 MtCOze between 2023 and 2030 (Transport & Environment, 2022b).

Strength of measures:

One major strength of the policy is that from 2026 there will be no free allowances to shipping
companies, ensuring that fossil fuels are not indirectly subsidised. Another strength of the
regulation is that beyond carbon dioxide it also includes methane and nitrous oxide, which will be
phased into the MRV reporting system from 2024 and into the EU ETS by 2026. This means that
until 2026 only carbon dioxide will be traded. In future reviews of the directive, the EU will consider
expanding the EU ETS coverage to emissions representing the full life cycle of fuels.

Lastly, safeguards were introduced for future reviews to ensure the ETS will be combined to
operate with any future international market-based measure (MBMs) developed through the IMO,
ensuring continuous geopolitical progress and more effective and robust emission reductions for
the international shipping sector.

Regulatory shortcomings of policy

The EU ETS maritime component includes several elements that reduced the impact of the
measure. Firstly, the 50:50 geographic scope will omit a significant amount of emissions from
consideration (Transport & Environment, 2022c). Also, contrary to the FuelEU Maritime
Regulation, which reflects WtW emissions when assessing the emissions intensity of the fuel, the
reform of the EU ETS only covers tank-to-wake (TtW) emissions. This limits the transition potential
for upstream decarbonisation processes. As a result, this could theoretically allow grey hydrogen
or fuels derived from it (e.g. ammonia or methanol) to be used and undermines truly zero emission
fuel transition (Wissner & Cames, 2022). The phase in of gas coverage to include methane and
nitrous oxide while positive, will only be accounted for after 2027, which means methane slippage
emissions are unaccounted for until then.

The EU ETS design could pose a risk to carbon leakage through evasion of EEA ports and pursuant
shipping shift to neighbouring non-EEA transhipment hubs (such as in the Mediterranean) where
vessels would berth at transhipment ports outside the EEA to avoid applying the 50% emission
coverage of the full voyage. This could test the limits of ports’ capacity to deal with the increased
traffic entering neighbouring third countries, in turn affecting the logistics of maritime trade. This

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 11
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would undermine the purpose of the directive and possibly even result in increased emissions
through additional shipping distances (Lagouvardou & Psaraftis, 2022; Nelissen et al., 2022; Pons
et al., 2021). The likelihood of avoidance is dependent on several factors (emission price, costs
of non-EEA ports vs EEA port calls, transhipment costs and long initial and final voyages to or
from EEA ports), which would determine whether avoidance makes financial sense for shipping
companies (Faber, Leestemaker, et al., 2022). For some shipping lines it may be beneficial but
not for all, a fact which will become more evident with time. Additionally, the risk is lowered by
the fact that many neighbouring non-EEA ports lack the capacity to accommodate an increase in
transhipment needs, reducing the risk of port evasion. In addition to the 50% emission of short
leg voyages from neighbouring non-EEA transhipment ports to EEA ports, the ETS will also apply
an additional coverage 50% emissions of the voyage to that non-EEA ports located 300 nautical
miles from an EEA port. To avoid uncertainties, the EU will publish a list of these non-EEA
transhipment ports (European Parliament, 2022; Hagberg, 2022).

Impacts on third countries

On the basis of added administrative impact and compatibility with existing policy mechanisms,
the maritime EU ETS will follow the existing framework set under the EU MRV system which has
already been in force since 2018 and which third countries and shipping companies have already
had time to familiarise themselves with the documentation of carbon dioxide emissions from
vessels interacting with EEA ports (IMO, 2020a). However, the additional verification processes
that may come with the EU ETS, which may generate administrative burden for Small and Medium
Enterprises (ECSA & ICS, 2020) and may add delays to logistical capacity of third country ports.

In the short term, the initial higher cost of zero emission fuels may drive up transport costs from
container shipping and cruise liners, which be transferred onto the consumer. In the long-term,
when the ETS carbon price is higher than the fossil fuel price variability, the EU ETS will increase
the cost competitiveness of alternative zero emission fuels. This could make fossil fuel-operated
maritime transport costlier for some countries and shipping companies operating outside of the
EU (Kotzampasakis, 2022; Pons et al., 2021). The impact to SIDS and LDCs will be greater where
there is direct trade between these countries and the EU. While most SIDS and LDCS do not
currently host any major bunkering hubs (Singapore being one major exception), the impact of
increasing fuel prices may be mitigated if ships bunker alternative fuels elsewhere. However,
certain infrastructure improvement would still be required to supply renewable onshore electricity
in ports, which in turn would incur additional costs for LDCs and SIDS.

2.3 Ambition gap and discussion

In advancing regulation to decarbonise shipping at a regional level, the EU has provided a strong
policy signal to the maritime industry. This foresight can be considered as an advantage to EU
shipping industry — one that would have ripple effects across the globe.

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 12
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The phase out of free allowance allocation is a major lesson learned for the EU in its designing of
the maritime ETS. Without mandating full surrender of allowances and ringfencing revenues
specifically back into maritime decarbonisation efforts, there will be a missed opportunity for
driving investment in the decarbonisation of the sector. Furthermore, states and companies may
otherwise put revenues into ineffective carbon offsetting projects to account for their emissions
instead facilitating necessary decarbonisation action in the sector (European Parliament, 2022;
Wissner & Cames, 2022).

Even with the weaknesses of the FuelEU Maritime Regulation and amendments of the EU ETS
referring to the maritime sector, these two pieces of legislation have prompted a response from
industry to be compliant with the new EU obligations and potentially move the dial in the right
direction at international level prompting international market-based measures (MBMs) and fuel
standards.

The revenues being generated under the EU ETS, even with a 50:50 geographic scope, covers
trade with non-EEA port countries. Despite this partial coverage of transport from third countries,
there is no mechanism in which these countries can benefit from the EU-centralised funds raised
through revenues, to assist in their own maritime decarbonisation efforts (Parker et al., 2021).
While some countries may be capable of developing their own domestic emissions trading
schemes to charge for the other 50% and generate revenues themselves, most countries,
especially SIDS and LDCs, may not have the capacity to do so. To avoid any negative
repercussions to SIDS and LDCs from being left behind regional policy measures, equity must be
built into the design from the beginning.

3. Mechanisms of diffusion

In this section we examine the possible drivers of diffusion for the EU policies in maritime sector
by first examining impact of the EU’s policies on other regions. This is followed with an assessment
of how and why the EU pushed forward to regulate its shipping emissions instead of waiting for
more ambitious emission reduction policies to being adopted by the IMO. On this basis we
formulate recommendations on how emissions reduction in the global maritime carbon footprint
can be accelerated.

Studies show that in order to be aligned with the Paris Agreement temperature goal, the share of
scalable zero emission fuels (SZEFs) must reach 5% of the global share of international shipping
fuel mix, or 15% for domestic shipping, by 2030 (Baresic, Rojon, et al., 2022a; DNV, 2022; Pandej
et al., 2022). Subsequent benchmarks for international shipping will require 27% share of SZEFs
by 2036, 93% by 2046 and 100% by 2050 (Osterkamp et al., 2021). To put this into context, this
5% SZEFs share would require substituting fuel energy demand by roughly 20 Mt HFOe (Smith,
Shaw, & Roberts, 2022).
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To accelerate emissions reduction in the maritime sector the EU may have an impact on emissions
reduction framework at a global level in two ways. Firstly, the EU’s expansion of the EU ETS to
maritime sector may prompt the IMO to move forward with an agreement to a combination of
policy measures of which should include a global market-based measure (MBM) regulation at the
MEPC80? session in 2023. Secondly, if a global MBM system is not adopted, the emergence of
several regional carbon pricing systems may be prompted following the EU’s own initiative. The
adoption of regional carbon trading hubs may occur in the Asia-Pacific region, with China, Japan
and the Rep. of Korea already having some form of cap-and-trade system in place but not
extended to shipping (ICAP, 2022).

Box 1: Existing case of EU policy diffusion in maritime sector - EU MRV to IMO DCS

The case for the EU’s role as a driver of development of a more ambitious emissions reduction
mechanism in the maritime sector builds on the success the EU has had in the past with the
EU MRV regulation. The EU had initial intentions of developing a global monitoring system for
shipping emissions communicated as early as 2009 but with subsequent failures to reach
consensus through the IMO framework. With the growing urgency to address the issue of
climate change, in 2013 the EU began procedures for EU MRV regulation, eventually being
adopted in 2018. The EU MRV was introduced to monitor and report on carbon dioxide
emissions from vessels voyaging to and from the EU, with the subsequent gradual long-term
intentions to define emission reduction targets and facilitate the introduction of MBMs
(Adamowicz, 2022). Following this the IMO in 2016 initiated the steps for the eventual
adoption of the global Data Collection System (DCS) for reporting on ship fuel oil consumption
(Wissner & Cames, 2022). The push from the IMO to adopt the DCS was promoted to avoid
having a fragmented regulatory framework on GHG emission reductions. Considering this, the
EU has demonstrated how its pollical influence and its position as a key player in the global
shipping sector has worked to advance regulatory framework advancing emissions reduction.

3.1 Impact of the EU’s policies on other regions

Geographic prioritisation of key strategic areas and maritime players may provide key insight into
where policy diffusion and equitable transition efforts can be given further attention by
policymakers. One study estimates the expansion of the EU ETS coverage to include maritime
emissions will have an impact on 100 third country ‘flag states’, representing 67% of fleet
participating in the EEA trade. An estimated 60% of the EU ETS maritime revenues will be
generated from voyages with third countries. Between 2,000 to 2,500 companies will be affected
with half located in non-EU/EEA countries (ECSA & ICS, 2020). The volume of freight passing
between EU and third country ports along deep-sea routes shows that China, U.S., Canada, Brazil,

2 The International Maritime Organisation’s Marine Environment Protection Committee 80™ Session
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and Nigeria are critical to EU trade and therefore to external decarbonisation interest for the EU
(Figure 1).

Figure 1: Extra-EU flows of freight handled in main ports with third countries
in 2021.

Gross weight of freight in million tonnes and percentage share.

eurostatil

Administrabve boundaries:

Inward flows to EU ports from non-EU ports

§ Outward flows from EU ports to non-EU ports

Source: (European Commission, 2021a; Eurostat, 2022)

With the magnitude of maritime trade flowing through developed countries and China, domestic
regulatory and financing policy action aimed towards zero emission shipping efforts can cover a
significant burden of cost to decarbonise the sector. The EU, US, UK and China combined, account
for 40% of voyage emissions to and from these countries but have regulatory coverage of 84%
of the global fleet calling at their ports. This means that shipping companies would accelerate
further technology development and uptake by shipping companies (Transport & Environment,
2022b). Developing domestic decarbonisation policies much of the administrative and regulatory
burden would fall on developed rather developing countries. Ports will play a crucial role in
decarbonisation of the maritime sector due to their role as hubs for distributing alternative fuels.
This concerns especially the major bunkering hubs in the world, such as Singapore, Fujairah
(UAE), Rotterdam (the Netherlands), Hong Kong (China) and Busan (Rep. of Korea) (European
Commission, 2021b; IRENA, 2021).

Assessing which countries have existing understanding and experience with similar policy tools
employed by the EU can be useful in understanding their potential ability to adopt similar policies
as well as their capability in dealing with knock-on implementation effects of the EU proposals.
As of February 2023, there were 39 national or sub-national carbon pricing initiatives already
being implemented, scheduled or under construction (World Bank, 2022). Selected countries
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relevant to the EU and global maritime, that may likely be impacted by the EU’s maritime
legislation (ECSA & ICS, 2020, 2021; European Commission, 2021b) are outlined in Table 2, also
highlighting their experience with ETS systems and financial incentives supporting emission
reductions actions at port level. Energy demand of bunkering fuels between countries provides
an indicator of the quantity of zero emission hydrogen derived fuels (green hydrogen, ammonia
and methanol) that could substitute fossil fuels in the maritime sector (Smith, Shaw, & Roberts,
2022). For EEA ports as a whole, the potential energy demand is estimated to 5.5 MtHFOe that
can be substituted for hydrogen derived fuels, with the potential application to 5,271 vessels. This
ranks the EU third in the world after China (6.6 MtHFOe) and Japan (6 MtHFOe) (UMAS & UCL,
2022).

Table 2: Third countries of importance to shipping to the EU and their current
experience with similar and other policy tools.

Region Country Energy Vessels Significan ETS* Financial
Demand (No.)? ce to EU incentives®

(kt shipping?

HFOe)!
MSB
Japan 6046 3598 MTP, MSB
Rep. Korea 1695 2315 MTP, MSB --
east
Middle Saudi 244 184 MBH
east Arabia
m Turkiye 485 665 NEP

4629

USA 3192 1508 MTP

Canada 806 738 MTP

Panama NA NA MBH

Brazil 1765 679 MTP

Africa Morocco 59 112 NEP
Nigeria NA NA MTP

MTP: Major Trade Partner; MBH: Major Bunkering Hub; NEP: Neighbouring External Port; Major Ship Builder:
MSB. UD: Under Development. Sources: ! (UMAS & UCL, 2022); 2 (ECSA & ICS, 2020; UNCTAD, 2022b); 3
(European Commission, 2021a); 4 (Camargo-Diaz et al., 2022; ICAP, 2022); > (Environmental Ship Index, 2022).

4i-TRACTION Global Maritime Carbon Footprint: EU Policy Diffusion 16



j TRACTION innovation-investment-infrastructure-integration

From the countries identified in Table 2, China, Japan and Rep. of Korea have the potential to
realise significant change to the global fuel transition due to their high energy demand in the
maritime sector (6.6 MtHFOe, 6 MtHFOe and 1.7 MtHFOe, respectively) and vast fleet sizes
(4,629; 3,598 and 1,695, respectively). While Singapore is a major bunkering hub their own fleet
size is relatively small and therefore also the potential energy demand shift compared to other
Asian countries. Furthermore, China and Rep. of Korea have an experience in ETS mechanisms in
other sectors, while Japan is currently in the process of developing their ETS mechanism
development (Toft Valuer, 2022; Yum et al., 2022). Japan and Rep. of Korea have introduced
financial incentives at port level for their shipping sector (Environmental Ship Index, 2022).

These countries have expressed concerns with the EU ETS regional approach to regulating
international maritime shipping, preferring to have a standardised international system (DNV,
n.d.). However, some indications suggest that China at least is following the EU’s developments
closely to possibly replicate the EU’s approach (Chambers, 2021; Fang-Ting Cheng, 2020). In this
case, on option towards bridging two regional ETS mechanisms would require bilateral
cooperation to address challenges of compatibility ETS systems where shipping activities overlap.

Policy diffusion of carbon pricing mechanisms to different countries can be facilitated through
proper linkage design mechanisms between the different national or regional systems. Linkage
design must accommodate compatibility of several design elements such as legal basis, MRV
system, political feasibility, price management mechanism, market liquidity, coverage, carbon
leakage, offset rules and allowance allocation (Fang-Ting Cheng, 2020; Pan et al., 2021). Previous
attempts by the EU to link its emissions trading scheme to other national systems such as those
of Switzerland and Australia turned out to be challenging.

The UAE and Saudi Arabia dominate the bunkering fuel supply for the Middle East, and both have
a sizeable potential shift in energy demand to hydrogen derived fuels, (0.3 MtHFOe and 0.2
MtHFOe respectively), to transition to hydrogen derived fuels combined with existing projects to
boost hydrogen production in their countries. However, neither have carbon trading schemes.
While seemingly no direct maritime decarbonisation financial incentives are in place, Saudi Arabia
is investing in green hydrogen development projects (Government of Saudi Arabia, 2022).

The US ranks fourth after the EU in the potential to shift 3.2 MtHFOe to zero emission fuels,
accounting for 1508 vessels. At the same, the US has followed in the EU’s footsteps by adopting
new legalisation, the ‘Clean Shipping Act’, in July 2022, that establishes carbon intensity fuel
standards for fuels used in certain vessels (U.S. Government, 2022).

Figure 2 shows the largest opportunities to substitute the equivalent volumes of hydrogen-
derived fuels required to cover demand for fossil fuels (HFOe) and vessels between the EEA and
third countries. The largest bilateral potential to substitute energy demand to hydrogen derived
fuels between EEA ports (i.e. EU and Norway) will be with neighbouring countries (UMAS & UCL,
2022). Due to the high connectivity between ports and frequency of voyages, with the added
factor of transhipment hubs located outside the EU, neighbouring UK and Turkiye possess the
largest potential to transition fuels and ships compared to all countries globally. Russia, Morocco,
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Egypt and Israel show lower energy demand needs with EEA ports, but still ranking within the
top ten globally.

In relation to long distance potential for deep-sea trade, Singapore, Canada, the US and Brazil
will be key partners as they are key trade partners for the EU with high port connectivity. Potential
energy demand shift potential with China, Japan and South Korea rank relatively low, likely due
to the lack of direct connectivity with the EEA ports. Singapore and UAE could in this case absorb
much of the potential energy demand needs to facilitate trade between EEA ports and Fareast
countries.

Figure 2: Top country pairing opportunities for potential fuel energy demand
and number of vessels shift between EEA and non-EEA countries.
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In order to meet the EU’s hydrogen fuel demand, as part of the RePowerEU initiative, by 2030
the EU will seek to accelerate hydrogen production to produce 10Mt of green hydrogen and import
and additional 10Mt (European Commission, 2023). Given the high demand pairing between the
EU and its neighbouring countries the EU’s accelerated fuel transition may have spill over effects
such as neighbouring non-EEA ports to absorb the EU supply of zero emission fuels, neighbouring
non-EEA to access potential funding opportunity with the EU under regional cooperation or new
partnerships agreements with neighbouring countries to further develop green hydrogen-based
fuel production and capacity.

3.2 Policy diffusion through the IMO framework

The IMO is the body responsible for creating regulatory framework for the international maritime
shipping sector. The present Initial GHG Strategy (2018) aims to cut shipping emissions by 50%
by 2050 and till now has introduced three main short-term measures aimed at increasing the
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energy efficiency of ships. These measures include the Ship Energy Efficiency Management Plan
(SEEMP), the Energy Efficiency design Index (EEDI) and the Carbon Intensity Index (CII, which
came into force at the start of 2023) (IMO, 2018).

As of February 2023, except for the EU ETS, there is no other emissions trading mechanism
covering emissions from maritime sector. Over the years there have been several proposals
submitted to the IMO for variants of carbon pricing which can be generally categorised into a GHG
levy, global ETS and a regional ETS (such as the EU) but have yet to be adopted (Cullinane &
Yang, 2022; Psaraftis et al., 2021). NGOs and industry alike have hailed the EU’s expansion of
carbon trading to the maritime sector as a necessary step in the right direction. The industry is in
general agreement that a global solution is preferred through the IMO (Cotton, Stephen et al.,
2022; Toft Valuer, 2022).

In 2018, the IMO launched its GHG reduction strategy laying a series measures and an emission
reduction target of only aimed at 50% by 2050 compared to 2008 levels (IEA, 2021; IMO, 2018).
Discussions during the Marine Environment Protection Committee’s (MEPC) 79 Session in
December 2022 showed increased interest from the majority of the IMO member states to
increase the emission reduction target to net zero by 2050. Much of the negotiations have taken
place during early 2023 and an a decision for an agreement on whether or not to adopt proposals
for mid-term measures (including a global MBM and GHG Fuel Standard) will be decided at the
MEPC80 session in July 2023 followed by any subsequent adoption of measures (Smith, Shaw, &
Bonello, 2022).

GHG levies, have long been the preferred approach by SIDS (with Marshall Islands being a vocal
proponent) especially at a global level, particularly for the greater equity considerations towards
financing associated with them (Marshall Islands & Solomon Islands, 2022; Smith, Shaw, &
Bonello, 2022). Furthermore, the IMO is considering a similar global equivalent of the FuelEU
Maritime in the form of a GHG Fuel Standard (GFS) setting standards for green fuels as proposed
by the EU member states at IMO (Austria et al., 2022) but this is not yet guaranteed.

In 2020, the MEPC adopted resolution MEPC.327(75) to encourage member states to develop
national action plans that will initiate shipping decarbonisation at national level (IMO, 2020b).
Significant funding will be required to implement and operationalise such plans, particularly for
SIDS and LDCs (Chai et al., 2022). To date seven countries® have published National Action Plans
(NAPs) since 2019 to address domestic maritime decarbonisation (IMO, 2022). Indirectly,
developed countries enacting NAPs can support the equitable transition in which dedicated policies
can accelerate development of new zero emission technologies thereby lowering costs through
the spill-over of these technologies and fuels to third countries, avoiding learning curve costs
(Baresic, Rojon, et al., 2022b).

3 Finland, Norway, U.K., Japan, India, Singapore and Marshall Islands.
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3.3 Clydebank Declaration: green shipping corridors

Since COP26 a total of 24 states signed* the Clydebank Declaration of “green shipping corridors’
along specific shipping routes between two or more ports that would fast track zero emission
shipping. The declaration requires signatories to develop and facilitate partnerships with ports,
operators and other stakeholders to develop green corridors by addressing technical, economic
and regulatory aspects on a port, route and systematic level (GMF, 2021). Figure 2 below shows
the network of proposed routes and hubs to be developed.

By 2026, there should be more than six major deep-sea routes in operation. The signatory
countries involved should have policies in place to accelerate the scaling up of SZEF, with at least
20 ports able to supply zero emission fuels for at least 200 vessels by 2030. These objectives aim
to achieve an overall goal of enabling at least 5% zero emission fuels in the maritime fuel mix by
2030 (GMF, 2022a, 2022b).

As of February 2023, under the Clydebank Declaration, 21 initiatives have been announced in
conjunction with over 100 stakeholders across sectors (government, ports and industry) (GMF,
2022a). During the MEPC 79 session in 2022, it was proposed that green shipping corridors be
regulated by IMO, but it did not garner the support needed. It was decided that as an option for
voluntary actions that states can take pertaining to collaboration with ports and through National
Action Plans (Smith, Shaw, & Bonello, 2022).

During the expert workshop there was a consensus that green shipping corridors present an
opportunity for the EU to diffuse global maritime decarbonisation benefits by means of
cooperation and facilitate deployment of alternative fuels. With the adoption of the FuelEU
Maritime Regulation and expansion of the EU ETS to the maritime sector, the EU will fast track
decarbonisation of its domestic and international maritime sector faster than the global progress.
Projections show that China, Europe and North America, respectively, will be the largest producers
of clean hydrogen by 2050 accounting for 60% of global demand (Hydrogen Council & McKinsey
& Company, 2021). Projections by the Commission on future fuel mix resulting from the FuelEU
Maritime and other support policies in the basket of measures envisage that renewable and low
carbon fuels (RLFs) would make up 5.5 - 13.5% of the shipping fuel mix by 2030 and 86 - 88%
by 2050 (European Commission, 2021b).

4 Non-EU member states: Australia, Canada, Chile, Costa Rica, Fiji, Japan, Marshall Islands, Morocco, New
Zealand, Norway, Palau, Singapore, UK and the U.S. EU Member States: Belgium, Denmark, Finland, France,
Germany, Ireland, Italy, Netherlands, Spain and Sweden.
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Figure 3: Map of current planned Green Shipping Corridors.
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Source: (GMF, 2022a)

There are several shallow water green corridors proposed that would operate within the EU/EEA
waters in which the intra-voyage scope of the FuelEU Maritime and the EU ETS regulations could
support achieving the objectives of the green corridors. A quantitative analysis on scoping and
identification of different corridors globally, based on impact and feasibility, found that the Europe
— Asia route has the highest carbon footprint (GMF, 2021).

The international deep-sea routes proposed so far under the green shipping corridors initiative of
importance to international connections for the EU, include the Rotterdam to Singapore (Asia),
the Antwerp to Montreal (North America) (GMF, 2022a) and more recently the EU and South
Africa corridor for iron-ore (GMF, 2023). With the fuel energy demand pairing between Europe to
Singapore at 95 ktHFOe (UMAS & UCL, 2022), this connection represents the largest potential
fuel shift for the EU with long distance (i.e. non-neighbouring) partners.

Green Shipping Corridors can help boost diffusion of the ambition set by the expansion of the EU
ETS to the maritime sector and FuelEU Regulation and encourage other third countries to adopt
similar policies to allow for some compatibility in easing logistical challenges (assuming a global
solution through the IMO is still not achieved).

3.4 Financing and an equitable transition

The global investment requirements for transitioning the shipping sector to complete (100%)
decarbonisation by 2050 is estimated to be between 8-28 USD bn/yr for onboard vessel
investments and between 28-90 USD bn/yr for fuel infrastructure annually between 2022 and
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2050 (DNV, 2022). Another study estimated that to reach 100% decarbonisation of the sector at
a global level, the total investment requirements would total 1-1.4 USD trillion by 2050.

Carbon pricing measures taken at a global level under a full decarbonisation scenario could
mobilise 40 to 80 USD bin/yr annually or a total generation 1-2 trillion USD by 2050 (Baresic,
Palmer, et al., 2022). This approach has long been pushed for by SIDS, The Marshall Islands (also
holding one of the largest flag state registries), Solomon Islands and Tuvalu, have long been
promoting MBMs as a means of enabling an equitable transition through the revenues generated
(Marshall Islands et al., 2022).

As in other areas of decarbonisation, equitable transition is one of the key sticking points in the
negotiations. During the MEPC 79 meeting in December 2022 at IMO, just and equitable transition
was referred to several times in proposals and interventions. Generally, equitable transition in the
maritime sector is referred to as:

“a transition that increases equity between states — including a transition that is procedurally fair,
equitable in relation to maritime mitigation (opportunities for research, development and
deployment of new fuels and technologies are available to all), and equitable in relation to climate
impacts (recognising responsibility of the shipping industry for climate impacts)”(Smith, Shaw, &
Bonello, 2022).

The need for an equitable transition is centre around a moral imperative that many vulnerable
countries are suffering from the impacts of climate change largely caused by historic emissions
from developed countries (Shaw et al., 2022).

Positions put forward by Pacific SIDS to the MEPC argue for a global GHG levy with 51% of the
revenues be directed to SIDS and LDCs, while opposing a global ETS system. SIDS have suggested
that revenues from the expansion of the EU ETS should be used to increase equity and contribute
to fair share under the CBDR principle (Clean Shipping Coalition, 2021; Marshall Islands et al.,
2022). This approach will help close the gap for the distributed adoption of new innovative
technologies and fuels, using a relatively small amount of EU ETS revenues to support green
shipping corridors (GMF, 2023).

The impact to SIDS and LDCs may be exacerbated by policy diffusion, as regions adopt a
fragmented patchwork of regional market-based mechanisms, such as the EU ETS, if the outcome
of the 2023 MEPC 80 session at IMO does not result in some agreement for a global market-
based measure. In this case, the Global South may have little to no influence over the specifics
of sectoral transition, regulation and how revenues from MBMs but may still be “forced” to comply
if continuing business in these regions or countries.

Additionally, Global South countries could risk falling further behind in the global green technology
and innovation race (UNCTAD, 2023), as there could be little to no technology transfer under a
fragmented regulation patchwork system. Developing countries and their companies will face
increased uncertainty, increased trade costs and general costs of doing business.
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The EU ETS (or MBMs in general) can be used to address this through Contracts-for-Difference
(CfDs). The potential revenue generated by the EU ETS at a carbon price of 87€/t, this would
result in total proceeds of 9 bin EUR annually, while the cost of implementing CfD would amount
to only 1.2 bin annually by 2030 (Pandej et al., 2022). CfD programmes can be implemented to
offset the fuel cost different and support vessel and fuel infrastructure developments along green
shipping corridors with developing countries. It was calculated that using half of the revenues
generated through the maritime EU ETS would be sufficient to transition 715 vessels to run of
green ammonia (Pandej et al., 2022).

Other than ringfencing MBM revenues back into the maritime sector to accelerate further
decarbonisation, a portion of revenues can also be used to support an equitable transition by
channelling carbon finance to climate vulnerable countries (such as SIDS and LDCs). Such support
can be earmarked to finance climate mitigation and adaption measures, maritime decarbonisation
projects and/or to support the implementation and function of measures (EU or international)
such as MBMs and fuel standards, reducing the burden of increased cost of shipping. This would
include financing administrative and enforcement activities. While in the long-term move from
fossil fuels to zero carbon alternatives will reduce the costs and volatility, in the short and midterm,
the major challenge will be large price gap between initial high costs of zero emission fuels and
cheaper fossil fuels.

In 2016, the EC cooperated with the IMO to develop Maritime Technology Cooperation Centres
(MTCCs) around the world® to support the diffusion on port energy efficiency assessments, port
vessel equipment for solar power and stablishing data collection systems. Other than provide
technical assistance and capacity building, the Centres promote the uptake of low carbon
technologies to LDCs and SIDS. This diffusion was supported through the provision of financing
and capacity building seminar. At COP27, the EU announced providing additional 10 million EUR
to facilitate and support port side efficiency measures (DG MOVE & European Commission, 2022).
MTCCs can be one such mechanism to diffuse either policy capacity building, cooperation and
financing with vulnerable countries.

4. Conclusions and recommendations

The decision of the EU to regulate shipping emissions outside the IMO framework may have two
main consequences. Firstly, it has accelerated action at IMO to move forward with the
development and adoption of a global MBM and GHG fuel standards, as suggested by experts in
the field. Secondly, it may encourage other countries to follow suit by adopting their domestic
policy action, as has been the case in the US with the Clean Shipping Act (U.S. Government,

> Shanghai (China), Nairobi (Kenya), Fiji, Trinidad and Tobago, and Panama.
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2022). The expansion of the EU ETS to the maritime sector can serve as a template for other
countries to adopt similar carbon pricing mechanisms for their domestic emissions.

While the EU can be considered as the first mover in taking regional action to decarbonise global
shipping emissions, it is evident that to be successful in its goal it needs to increase ambition in
its proposals to tighten any loopholes inadvertently prolonging any further use of fossil fuels.
Cooperation with other countries will be crucial to promote a global approach, for which there
seems to be growing convergence at the IMO.

Both, the literature and experts agree that carbon pricing is crucial for the global decarbonisation
of shipping, by closing the cost competitive gap with fossil fuels and accelerate the uptake of
alternative fuels — but it cannot exist as a standalone measure. Subsidising zero emission fuel
through research and development, scaling up and deployment is also a necessity (Baresic,
Palmer, et al., 2022; Maersk Mc-Kinney, 2021).

Simultaneously, the EU needs to continue fostering bilateral cooperation with key stakeholders
and partners globally. The EU can work with other key players such as China, the U.S. and
Singapore to increase ambition on regional regulatory approaches that can result in truly knock-
on effect for the uptake of zero emission fuels and vessels, globally and in this decade. Working
with its neighbours will be necessary to avoid port evasion. By promoting equitable transition, the
EU can ensure that the negative impacts and the potential backlash against its own policies can
be mitigated especially by vulnerable nations, particularly SIDS and LDCs.

On the basis of literature review and dialogue during a dedicated workshop, the following
recommendations have been compiled to support the direction needed for further development
of policy diffusion, enabling greater transformative change to lower the global maritime carbon
footprint:

= In its policies, the EU need to avoid creating conditions that may drive switching from oil
to other fossil fuels (such as LNG). Given the average lifespan of vessels, this would result
in long-term carbon lock in. Instead, a transition to zero-carbon fuels should be promoted
through more stringent reduction targets, and setting mandated targets for the uptake of
zero emission fuels.

®= The EU’s policies would need to increase the level stringency of its non-compliance
penalties, particularly on the size of the monetary penalty, to act as a stronger economic
deterrent for shipping companies.

* The EU should use green shipping corridors to identify and facilitate key partnerships with
third countries and in this way fast-track decarbonisation along major shipping routes. As
highlighted in this paper, partnerships with key players that have high potential to shift to
zero emission fuels such as the US, China, Japan and Singapore should be explored
further. Additionally, the EU can use a relatively small amounts of the revenues generated
through the EU ETS to support the developed of green shipping corridors, which in turn
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can be used to support financing green zero emission shipping transitions in developing
third countries.

= At a regional level, the EU would need to give due consideration to development of zero
emission bunkering, ships and ports in neighbouring countries. In the case of the UK,
effort should be directed towards harmonising joint efforts. For other neighbouring
partners, particularly Turkiye, Egypt and Morocco, higher levels of cooperation would be
needed for financing the development of skills and capacity to accommodate the necessary
infrastructure and services associated with zero emission fuels. Partnerships to develop
hydrogen-based fuel productions with these neighbouring countries can help address the
zero emission fuel production needs as part of the EU Hydrogen Strategy.

= Working towards an ‘equitable transition’ through financial support, capacity building and
cooperation should be given greater emphasis. For this purpose, the EU can use a portion
of revenues generated from the EU ETS to support the maritime decarbonisation in third
countries, especially vulnerable LDCs and SIDS. The Contacts for Differences (CfDs)
approach should be explored further as one such mechanism to implement the EU’s fair
share contributions in the sector.

®= The EU needs to continue scaling up its engagement with international partners at the
IMO to develop global measures for maritime decarbonisation policies especially around
global fuel standards and MBMs. If such measures are not adopted at international level
through the IMO, then additional provisions should be taken at EU level to ensure that
necessary support is provided to vulnerable SIDS and LDCs to ensure they are not
excluded from the fuel, technology and bunkering transition of the maritime sector.

Overall, it should be stressed that despite some weaknesses, the adoption of the FuelEU Maritime
Regulation and expansion of the EU ETS to include the shipping sector are steps in the right
direction. As these measures are implemented in practice, the IMO should take the opportunity
and facilitate introduction of a global emissions reduction measures and complementary policies,
including the deployment of zero emissions fuels. In addition, SIDS and LDCs should be supported
in their emissions reduction efforts by the EU in cooperation with other major players.
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About the project

4i-TRACTION - innovation, investment, infrastructure and sector integration:
TRAnsformative policies for a ClimaTe-neutral European UnION

To achieve climate neutrality by 2050, EU policy will have to be reoriented — from incremental
towards structural change. As expressed in the European Green Deal, the challenge is to initiate
the necessary transformation to climate neutrality in the coming years, while enhancing
competitiveness, productivity, employment.

To mobilise the creative, financial and political resources, the EU also needs a governance
framework that facilitates cross-sectoral policy integration and that allows citizens, public and
private stakeholders to participate in the process and to own the results. The 4i-TRACTION project
analyses how this can be done.
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