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Shipping Industry’s Challenge towards Decarbonization
TAETEE A TH KR

While the global economy is struggling to recover from the disruption caused
by the COVID-19 pandemic, decarbonization has emerged as a long-term and
complex challenge to the shipping industry. The latest report by the
Intergovernmental Panel on Climate Change (IPCC) has reaffirmed the linkage of
extreme weather and climate change, and the COP26 scheduled in November may
become another milestone to gain momentum for global actions to address climate
change. The shipping industry, which relies heavily on fossil fuels, is no exception
in bearing the responsibility to find pathways to adopt low or zero-carbon fuels in
order to contribute to the global efforts to mitigate the impact of climate change.

Against this backdrop, we held an interview with Seijiro Morimoto, a senior
researcher of Japan Maritime Center, to have an overview of the political and
regulatory developments at the International Maritime Organization (IMO), as
well as the efforts being made across the global shipping industry, held in
collaboration with stakeholders in relevant sectors, to address the unprecedented
challenge to make transition towards decarbonization.

1. Are there any specific targets for
the global shipping industry to reduce
GHG emissions?

which
underpins 90% of global trade by

International shipping,
volume, emits 2-3% of global annual
greenhouse gas (GHG) emissions (see
Figure 1). To achieve the Paris
goals,

Agreement temperature

hold global
temperature rise to well below 2°C

namely to average
from pre-industrial levels, and to
pursue efforts to further limit within
1.5°C, significant amount of GHG
reduction is needed. Parties to the
Paris Agreement are required to set

their own targets in their nationally
(NDCs),

international

determined contributions
but emissions from
shipping cannot be attributed to

individual countries because ship

operations involves stakeholders
from different countries. Ships are
frequently chartered and their

beneficial owners, operators or cargo
owners often have no linkage with the
flag state. Such a global and intricate
nature of the industry has
IMO, as the

regulator of global shipping, to take

necessitated the

responsibility for regulating GHG

emissions from international

shipping.
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Unit: million tonnes of CO,

Fig.1 COq from fuel
combustion in 2018
Source: IEA (2020), COs Emissions

from Fuel Combustion.

emissions

In 2018, the Initial IMO GHG
Strategy was adopted in which levels
of ambition, or reduction targets,
were stipulated (see Box 1). The first
target aims to improve the energy
efficiency design index (EEDI) of new
EEDI

requirements implemented in later

ships by  strengthening
phases. The second target aims to
reduce average CO2 emissions per
transport work by at least 40%
compared to 2008, and the third
target further aims to reduce total
annual GHG emissions by at least
50% compared to 2008 and to phase
them out in line with the Paris
Agreement temperature goals.

Box 1 Levels of ambition in the IMO
GHG Strategy

‘ 1. Improving energy efficiency of new ships ‘

through the EEDI.

2. Improving carbon intensity of international
shipping by at least 40% by 2030 compared
to 2008.

3. Peaking GHG emissions from international
shipping as soon as possible and reducing
annual GHG emissions by at least 50% by
2050 compared to 2008 whilst pursuing efforts
towards phasing them out as soon as possible

in this century.
Source: IMO submission to the UNFCCC

Talanoa Dialogue

Following the publication of the
special report by the IPCC in 2018,
which articulated that global COg2
emissions should reach net zero
around 2050 in order to limit global

temperature rise to 1.5°C, many

countries have announced their
commitment to reach net zero
emissions by 2050. The IPCC

published another report last August,
part of the Sixth

Assessment Report, which implied

which forms

the urgency of the matter, indicating
its estimate that global temperature
rise will likely exceed 1.5°C during
2021-2040, a timeframe moved up ten
years earlier than was previously
estimated. The impact of climate
change is ever more strongly felt with
extreme heatwaves, storms and
floods becoming more frequent, and
political pressure to take urgent
actions across every sector, including
international shipping, to reach net

zero will likely intensify. It is upon
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such social climate that the global
this
challenge to make concrete actions

shipping sector 1s facing

towards decarbonization.

2. What are the regulatory measures
adopted at the IMO to achieve those
targets?

EEDI regulation was introduced in
2013 to improve design efficiency of
applying
regulatory limit values in terms of

newly built ships by
grams of COgz emitted per ship’s
capacity mile. Those values, set in
accordance with different ship types
and size segments, are strengthened
based on the phased approach. Phase
applying  30%
reduction factors for larger vessels

3  requirements

from the baseline had been scheduled
for application from 2025, but it was
agreed last November to move up the
application date to April 2022 for
certain ship types. It was also agreed
to apply stricter reduction factors for
larger container vessels than had
been considered.

In order to achieve the 2030 target,
an agreement was made in June this
introduce package of
2023 to apply

regulations using energy efficiency

year to

measures 1n

design index for existing ships (EEXI)
which

operational carbon intensity indicator

and rating system in

(CID) is evaluated for each ship. These
‘short-term measures’ are expected to
bring larger effect to reduce CO:
emissions, by broadening the scope of
application of design efficiency
regulations to pre-EEDI ships and
introducing a new scheme that would
label ships’ performance based on
their operations.

Achievement of 2050 target and net
zero emissions would require further
efforts to improve energy efficiency,
but efficiency-based measures would
not be enough to achieve this

ambitious target, because transport

work 1is expected to grow with
increasing shipping demand.
Therefore ‘mid and long term

measures’ to promote adoption of low-
carbon or zero-carbon fuels and

technologies are required.

3. What are the solutions currently

available to achieve net =zero

emissions from ships?

Alternative fuels, such as liquefied
(LNG),
ammonia and hydrogen are often

natural gas methanol,
cited as possible solutions, but there
are pros and cons with respect to their
environmental, technical and
economic aspects, that are somewhat
related to their physical properties
(See Figure 2). Fuel cells, batteries,

wind propulsion, and COz capturing
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technologies are also considered as
possible solutions that could be used
onboard.

Fig.2 Physical properties of alternative

fuels

Note: Both liquid fuel volumes and COsq
emissions (tank-to-propeller emissions)
are calculated per unit of heat on the
basis of heavy fuel oil (HFO) which is
indexed as 1.

Source: Shipping Zero Emission Project,
Roadmap to Zero FEmission from
International Shipping, March 2020.

Available technologies to accelerate
LNG,
methanol, batteries and biofuels, but

transition may include
they also have limitations.
LNG, whose main component is
methane (CH4), can reduce onboard
CO2 emissions or tank-to-propeller
COq 25%

compared to heavy fuel oil, and it is a

emissions by almost
proven technology that can be applied
on large vessels. Methanol (CH;0H)
can also reduce COz emissions by
around 15% and is already applied in
ocean-going vessels, but larger fuel

tank may be required due to lower

energy density. Both have potentials
to become transition fuels, since
engines and infrastructures are
applicable to biofuels or synthetic
fuels, but there is a challenge in
ensuring the availability of those
‘carbon-neutral’ fuels which are not
yet widely available. LNG also entails
the issue of so-called ‘methane-slip’,
which needs to be addressed to ensure
environmental integrity.

Electric vessels (EVs) using power
from batteries charged from on-shore
electric grid can achieve zero
emissions onboard if all energy is
powered by electricity. However,
batteries are not currently considered
as feasible solutions for propulsion of
larger vessels with high power
demand due to weight and volume
constraints. They are therefore
expected to be used in either short-
sea shipping or as auxiliary power for
larger vessels.

Biofuels, which include biodiesel,
bio-methane and bio-methanol, are
energy carriers produced from
biomass or biomass residues, and
have potentials to significantly
reduce lifecycle or well-to-propeller
CO2 emissions, depending on the
feedstock and processing methods.
Biofuels can be used in existing ship
engines and infrastructure without
major modifications, but there are

uncertainties regarding supply of
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sustainable feedstock and there may
also be competing demands from
other sectors such as aviation.

Use of natural energy, such as wind
and solar power can reduce onboard
emission, which is already applied on
vessels, but performance 1s affected
by weather condition and it cannot be
used as the main energy for
propulsion. It may therefore be used
as a complementary energy source in

combination with other technologies.

4. What would be the long-term

solutions for ocean-going vessels?

Fuels and technologies that are not
yet commercially available but under
development for application in larger
ocean-going vessels would include
synthetic or

ammonia, hydrogen,

carbon-recycled fuels, such as e-
methane or e-methanol, and onboard
COg capturing.

Ammonia (NH3) and hydrogen (Hs)
are often cited as leading candidates
of zero-carbon fuels, but engine
systems for larger vessels are yet to
be developed. They have the potential
emissions

to  reduce lifecycle

significantly, if produced from
renewable energy or by reformation of
fossil fuels accompanied by carbon
capture and storage. Ammonia is
already handled as cargoes and

considered relatively easy for storage

compared to hydrogen, but there are
1ssues in safety aspects due to its toxic
and corrosive nature. Emissions of
nitrogen oxide (N20), which have
larger warming potential than COsg,
should also be looked after. Hydrogen,
which has higher risks of explosion,
requires technical development for
safe storage, handling and bunkering
to prevent leakage.

Synthetic fuels, such as e-methane
or e-methanol, are produced by
synthesizing hydrogen with captured
COz for

waste gas, and have potentials to

instance from industrial
become carbon neutral, depending on
the accounting methodologies. They
can be used in existing engines
without major modification, but
availability and costs will be the
bottleneck.
Onboard COq

technology used to

capturing is a
isolate and
capture COz in exhaust gas from fuel
combustion, which can significantly
reduce onboard CO2 emissions. The
capturing plant consumes energy so
improvement in energy efficiency is
Onboard
utilization of captured COz are also

required. storage and

1ssues that need to be dealt with.
5. What actions are taken by the

global shipping industry to develop
and apply these solutions?
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Major container carriers have
tested biofuels onboard vessels and
some have started providing carbon-
neutral transport services using
biofuels to meet shippers’ demand to
reduce carbon footprint of their
products.

They are also leading projects to
produce carbon neutral fuels. For
example, Maersk is partnering with
leading Danish companies, including
energy providers, to establish an e-
methanol production facility. CMA
CGM has also formed a coalition with
partners in energy and transport
sectors to promote fuel transition,
and has recently initiated a study to
produce bio-methane for ships. These
projects involves companies from land
and air transport sectors to secure
larger demand for cost reduction.
that

shipping industry is partnering with

An 1important feature 1is

ship-builders,
other
stakeholders, which is necessary to

engine-manufactures,
energy providers and
develop zero-emission vessels (ZEVs)
and to construct the supply chain for
carbon neutral fuels. The Getting to
Zero Coalition (GTZ) is a notable
example of such cross-sectoral
collaboration, which involves more
than 150 companies among the
maritime, energy, infrastructure and
The GTZ 1is

introducing

finance sectors.

committed to

commercially viable deep-sea ZEVs
into operation by 2030, and had set
out an indicative roadmap, in which
trials of smaller ships with zero
carbon energy sources and small scale
production of new fuels are envisaged
in 2021-2023, leading to full scale
testing of larger vessels and scaling
up of fuel production in 2024-2027
(See Figure 3).

Fig.3 Indicative Industry roadmap set
out by the Getting to Zero Coalition
Source: Global Maritime Forum Website
According to the mapping of
projects by the GTZ, recent trend
shows an increase in large ship
projects focusing on ammonia,
methanol or ethanol and hydrogen,
while batteries and hydrogen fuel
cells are anticipated for use as energy
sources of auxiliary power. For small
ship projects, the mapping shows
preference towards hydrogen or
batteries, and for fuel production
projects, the preference is towards

hydrogen and hydrogen-derived fuels.

6. What are the actions taken by the
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Japanese shipping industry?

The Japanese shipping industry is
very active in making efforts towards
decarbonization. The three major
carriers, NYK, MOL and K-Line, are
making or announcing investments to
actively adopt LNG fuels, as bridging-
technologies to accelerate transition.

They are also taking active roles in
launching  projects aimed  at
developing or applying new fuels and
technologies. For example, they are
leading joint projects such as the
development of an ammonia-fueled
vessel, development of a high-power
fuel cell vessel with demonstration of
hydrogen fuel supply, application of
wind-assisted propulsion systems,
development of shipping
infrastructure services based on EVs,
and development of onboard COg
capture plant. There are also
projects to develop hydrogen-fueled
engine by engine manufacturers, and
cross-sectoral study group is set up to
explore the feasibility of using e-
methane for ships.

One notable feature is that the
shipping industry is in collaboration
with major players in Japan that are
working to develop supply chains of
fuels including

carbon neutral

hydrogen, ammonia and carbon-
recycled fuels for onshore demand

such as power generation, industry

and transport sectors, under the
Green Growth Strategy for carbon

neutrality by 2050.

7. What are the challenges and
prospects for further efforts towards

decarbonization?

I think securing investment for not
only technologies for ship application,
but also for the

onshore

development of
infrastructure, including
facilities to produce green fuels from
renewable energy as well as
bunkering facilities at ports, will be a
bottleneck.

Introducing necessary regulatory
measures may also become a
challenge. Development of standards
and regulations to ensure safety
when using ammonia and hydrogen is
an issue that needs to be dealt with.
Measures to facilitate R&D and
deployment of new energy sources are
also needed. Industry associations
have proposed to set wup an
international fund based on financial
contributions by shipping companies
to support and facilitate R&D efforts.
Carbon-pricing can also provide
mcentives for the uptake of new
technologies. Such measures to push
R&D efforts and pull demand for zero
carbon energy sources will be needed
to facilitate investment.

Further efforts will be made to
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materialize zero emission energy
sources for international shipping. It
seems at the moment that different
solutions would become available for
ship application, but in any case,
crews will be on the frontline to deal
with new technologies onboard. It
would therefore become important
that designing of new solutions and
regulations should not overlook the
impact they have on actual conditions
onboard. Safe and efficient operation
of new fuels and technology would be
the basis for us to contribute to the
sustainable development of the
industry and the whole economy.
(The Mariner’s Digest, Vol.63,
October 2021, PP.8-13)
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