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About the series
Transport and Logistics for
the Low-Carbon Society of 2050

The climate crisis requires and drives a rapid
transformation of our society: reducing emissions to

net zero and adapting to the impacts of a new climate
reality are the major tasks of our times, across all
countries and sectors of the economy. By 2050, we
must —and can - build a more equitable and prosperous
low-carbon society.

Transport and logistics will play a key role in the
transition. It will have to contribute to emission
reductions through its own low-carbon development.
But transport and logistics can also act as a facilitator

of the transition, supporting green and sustainable
development, and serving the new needs of people,
industry, and society towards achieving the climate
targets. Therefore, new investments and skills, and new
regulations will be needed.

The Kuihne Climate Center’s work on ‘Transport and
Logistics for the Low-Carbon Society of 2050’ strives to
lay out the structural changes in the economy to which
transport and logistics will need to adapt, the capacities
the sector has to develop, and the opportunities it can
seize to enable sustainable development at the global
and local scale.
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being published in a dedicated series.
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Why this study

Achieving the climate goals as stated in the Paris Agreement
requires a rapid decarbonization of the world economy.

Fossil fuels used in the energy sector, in transportation, and

in various industries will have to be replaced with renewable
electricity and other low or zero-carbon forms of energy. In

its updated net-zero scenario 2050, the International Energy
Agency IEA estimates that demand for coal falls by 90% to 500
million tones, for oil by 75% to 24 million barrels per day, and
for natural gas by 78% to 900 billion cubic meters

(IEA, 2023a).

Today, over a third of the global shipping capacity is used
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intensive assets with lifetimes of 20 to 50 years, investment
decisions need to consider long-term market evolutions.

The decline in trade of fossil fuels would lead to a reduced
demand for transporting these commaodities and resultin a
“demand-side risk” for those ships, as framed by Smith et al.
e0yBVIk 5@=1@= <=: 9= GF L@= ==Lk =PHGKMJ=LG JKCK >JGE 9
change in fuel and engine technology has already started, the
demand-side risks from a decline in fossil fuels as a cargo has
so far largely been overlooked.

The massive and rapid transition to the low-carbon society
required for a stable climate holds many new opportunities
and will require new investments. Rechanneling funds to
activities and assets that are compatible with the needs of a
low-carbon society early on protects assets and allows for an
=zh; i=FLMK= G>>MF<KL@IL ;9F 9; ;=0=J9L= L@= LIOFKALAGk

The Kithne Climate Center and the University College
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kind analysis to quantify the demand-side risk for fossil fuel
carrying ships on a trajectory that would limit global warming
t01.5°Cin 2050.

The results are intended to raise shipping actors’ and
NFIF ;4=JKe 909J=F=KK >GJ L@= F==< LG 9KK=KK 9F< =N=FLM9IQ
redirect their investments.

What it contains

In this study, we analyze four segments of fossil fuel carrying
ships for their demand-sike risk in the transition towards
meeting the 1.5°C climate target: bulk carriers for coal, oil
LOFC=JKK DA IM=r=< FOLMJ9D 29K ¢* , %I LOFC=JK 9F< N IM=p}=<
H=LIGI=ME 29K ¢* .. %I LOFC=JKx

Using information from the Clarksons World Fleet Register, we
estimate the available capacity for transport of fossil fuels by
ship, the “supply”, up to 2050. We estimate the “demand” for
transport of fossil fuels by ship using two scenarios that align
with a 1.5°C trajectory and which were modelled in the Fourth
IMO GHG Study 2020 ¢$9:=J =L 9k eyeylt O= J=ll=< L@=K=LG
the observed demand up to 2023.
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Over one third of the global shipping
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paper ‘Fossil fuel carrying ships and the risk of stranded assets.’ (Fricaudet et al. 2024b).



Key Findings in Detall

Bulk carriers face a relatively low risk from a decline
in demand for coal transport.

Bulk carriers that transport coal today have a low demand-
Ki<=JKC 9K <=E9F<>GJ GL@=] <JQ :MIC LIOFKHGJL K =PH=;1=<
to increase. These ships can relatively readily switch to other
;9J7GKK>GJ =POEHI={AIGF GJ=x LOAL; @AF? LG >GG< 2J9<=GJ
more hazardous cargos, like certain minerals, may require
AFN=KLE=FLK>GJ ;0=9FAF? 9F< J=LIGNLK KM; @ 9K ; GOLAF %
temperature control or cargo securing equipment. Also, very
09J?= MIC ;9J0i=JK E9Q 1)F< MEASLIGFK & L@=A NL=JFOLN=
cargo is traded in smaller batch sizes and if they cannot
operate on all routes and enter relevant ports due to their size.

Oil and gas tankers face a signifcant risk; shipswith a
combined value of up to USD 108 billion, equal to 30%
of the feet, may be unemployed around 2030.

The oversupply in transport capacity for oil and gasis
=PH=;L=<LGH=9C 9JGMF< eyVix LL@IL LLE=(K@HK OL@ 9
combined value between USD 90 to 108 billion may be
unemployed even if no further ships are ordered. This









New types of cargo may not necessarily translate
into new demand for oil and gas tankers.
Besides ammonia, biofuels, and methanol that were



Shipbuilders and fag states have a generally

low risk —with few exceptions.

Among the four groups of assessed actors, shipbuilders

9F< 197 KL9?=K ?=F=J90Q @IN= 9 J=D9LIN=0Q IGO JKCKk EGKL
K@AH - Mii<=JK <=EGFKLIAL= 2J=9L <N=JKALQ 9; JGKK <Az=J=FL K@H
segments, with only a few focused on constructing fossil fuel
carrying ships. Flag states, which comprise many developing
countries with vulnerable economies and Small Island
""=N=0GHAF? 1L9L=K ?=F=J9L= FOLIGF I AF; GE=>JGE 19??24F?
K@HKx DEGKL M G> LA=E 9J=>CMF<LG1)9? <iz=J=FLLQH=K &>
ships, which limits their risk of losing income should fossil
M=D ;9JJQUF? K@AHK <=J=MKL=) =90k #P;=HUGFK 9J= =JEM<9
0@=J=VvOA G>119??=<K@HK 9J="* , % LOFC=JK 9F< %9: GF
0@=J=0BA G>119??=< K@HK 9J= GI) 9F < 29K LOFC=JKIAF L@=GH
fN=JOFCAF? >GIGO 20909F< OILE VA 9F?209<=K@ OILE VpAX
+9JK@M "KIIF<K ONL@ 60A 9F< %J==;= OL@ eyA G>1197?=<
ships being oil and tankers.

Summary of risks per segment
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Implications and recommendations

Risks for owners and operators will transcend

to fnanciers and benefcial owners.

While there is little publicly available information on the
NFIF ;A=K 9F< :=F=;9 GOF=JK T L@= H=JKGF GJ ; GEHIFQ
who ultimately owns the ship behind the registered owner
—banks have historically served as the primary source of
NFIF;AF? ¢ D=PIF<H<IK =L 9 eyBoylk 1GE= - 9FCK @IN=DEAL=<
their lending to the shipping industry since the stricter BASEL
" OHALI J= IMM=E=FLK ¢%GF? =L 9 eybV I - ML I=F<iF?
;GFUFM=K LG :=L@=H}E9JQKGMJ;=G> jFIF;AF? 5G] K@AHHAF?
£"*=D %OM<AGK ewboylx SAL@ >9AF? HIGNLKK J=24K=J=< GOF=)K 9F<
operators would not be able to serve their debt, at least not
from their fossil fuel shipping activity.

Shipping investors should assess the medium
and long-term viability of their assets.
The currentinvestments in fossil fuel carriers suggest that



Support the increase of sustainable

shipbreaking capacities.

The potential increase in demand for shipbreaking from fossil
fuel carrying ships is certainly not the only but another reason
to strengthen sustainable shipbreaking capacities. Parts of
the foundation for this have been laid by the Hong Kong
Convention. It remains to be seen how it will be enforced,
and what ship owners’ response to potentially higher cost of
scrapping and thus lower residual value of ships will be.

Shipbreaking today takes place in mainly three countries:
OF209<=K@H . 9CIKLIFK 9F< 'F<i9 9; ;GMFL>GI OyA 3, 12 "'
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can work together to strengthen sustainable shipbreaking

capacities in general and, in particular, in these countries,

where the activity constitutes a livelihood for many workers.

Opportunities to invest in activities and assets

that are compatible with climate goals are rising.

The transition to a low-carbon society holds many
opportunities—and it requires new investments. Many of the
opportunities will lie within or close to the maritime industry.
Transport capacity for dry bulk cargo will likely need to
increase, as our modelling suggests. Production capacity for
low-carbon fuels for the shipping industry, but also for other
sectors is urgently needed. Ports will require new facilities to
serve as hubs for trade in green energy and other low-carbon
goods and technologies.

14 ;= oyt 20G - MAFN=KLE=FLK AF ;0=9F =F=J?Q @IN=GMLHI ;=<
investments in fossil fuels every single year. In 2023, clean
=F=J2Q9; ; GMFL=<>GJ VA G>L@= LGLO) 31"* Sy - ANGF KH=FL
in the sector (IEA, 2023b).

The sails are set.

Limitations of this study

20=DMEAOLGFK G> L@AK KM<Q M=K 1)JKL 9F< >GI=EGKLK OLL@ L@=
scenarios modelled for the demand of shipping of fossil
fuels. The initial scenario used was based on 2018 estimates
from the Fourth IMO GHG Study 2020. This is outdated as

the consumption and transportation of fossil fuels between
2018 and 2024 did not align with any of the in 2018 projected
1.5°C trajectories. To address this limitation, we adjusted the
scenario to a 2024-perspective.

20 9<BMKLE=FL - WF?K E9FQ MF; =JLOAFLi=Kx —F= ;GMI< 1L 9F
IFAFAL= FME =) G ;MIN=K>GJ LAK 9<BMKLE=FLX G> O@k; @ GFXQ
one was selected for practical reasons. Our estimates do not
include a bottom-up modelling of energy goods consumption
and their impact on trade, because such modelling is not
ONOW9 D= 9L L@= <9L= G> QMM 20= L=< ; MIN=K K@GM<
L@=J=GI= - = ;GFKi<=J=< 9 HIGPQ>GJ BRVX 1Y9N?F=< LI9<= JoL@=]
than a strict estimate. Limitations of the initial input data from
the Fourth IMO GHG Study 2020 remain. In particular, it does
notinclude the recent evolutions in trade, the consequences
G>L@= ;GF}; LK AF 3CINF= 9F< %9R9 GFLG 20G - 90 LI9<=KM; @ 9K
L@=AF; J=9K=AF K=9 <MKL9F; = EG<=K@B >JGE HAH=D\F= LG K@AHK
or reduction in gas consumption due to higher prices.

Also, this initial assessment of stranded assets is based on
averages taken for each type and size-class of vessel, making
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at the individual ship level. Distinguishing between various
LQH=K G>DAIM=r)=< P9K LOFC=JKKKM; @ 9K * , % 9F< * _% LOFC=JKK
; GMI< HIGNA<= <==H=] AFK?@LKX 2AN=F KA?FAr); OFL <z=J=F ;=K
in everything from how they are designed to their cost
structures.

Last, this analysis only covered one factor of demand-side
risks. Other factors linked to a low-carbon transition could
=P9;=J- 9= >MMJ= <=E9F< MF ;=JLOAFLA=Kx $GJ AFKLOF;=( 9
20G : NKE@B 909Q >JGE >GKKD >M=IK E9Q J=<M;=GZK@GJ=

9; LANALA=K 9KKG ; A9L=< OAL@ >GKKA =PLI9; LIGF{ O@A=AF ; J=9K=<
regionalization of trade may decrease shipping distances
and activity (Walsh et al., 2019; Walsh & Mander, 2017.
TGFN=JK=0Q ; MJJ=FL <=E9F< =KLAE9L=K GB=F GN=J)GGC L@=
potential uptake of alternative commaodities like biofuels,
CO,, and hydrogen-derived fuels, which could partially
GZK=LL@=<=; MF=AF >GKKAD >M=D LIOFKHGIL <=E9F<x

SMIL@=J J=K=9J; @ K J=IMAJ=< LG =PHIGJ=L@=>MMJ=LJ9<=
dynamics of these commaodities and assess the economic
>=0KA- ILQ &> J=LIGHLLAF? =PIKLAF? K@MHK LG 9; ; GEEG<9L=
these functions.
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