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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 Kühne 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. 

1=D=;L=<ᾐF<AF?K >JGEGMJKLM<A=K9J=;GFLAFMGMKDQ
being published in a dedicated series.

About the series
Transport and Logistics for  
the Low-Carbon Society of 2050
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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 
LG LJ9FKHGJL;G9DҞGADҞ 9F< DAIM=ᾐ=<?9Kҝ KK@AHK9J=;9HAL9DҲ
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 commodities and result in a 
“demand-side risk” for those ships, as framed by Smith et al. 
ҿѳѱѲѶӀҝ5@AD= L@=<=:9L=GFL@=ᾑ==LҩK=PHGKMJ= LGJAKCK >JGE9
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 
=ɀA;A=FLMK=G> >MF<KL@9L;9F9;;=D=J9L= L@=LJ9FKALAGFҝ

The Kühne Climate Center and the University College 
*GF<GF 9JLD=LL#F=J?Q 'FKLALML=MF<=JLGGCL@AKᾐJKLҲG>ҲALKҲ
kind analysis to quantify the demand-side risk for fossil fuel 
carrying ships on a trajectory that would limit global warming 
to 1.5°C in 2050. 

The results are intended to raise shipping actors’ and 
ᾐF9F;A=JKҩ9O9J=F=KK >GJ L@=F==<LG9KK=KK9F<=N=FLM9DDQ
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 
L9FC=JKҞ DAIM=ᾐ=<F9LMJ9D?9K ҿ*,%Ӏ L9FC=JK9F< DAIM=ᾐ=<
H=LJGD=ME?9K ҿ*.%Ӏ L9FC=JKҝ

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 ҿ$9:=J=L9Dҝ ѳѱѳѱӀҠO=J=ᾐLL=<L@=K=LG
the observed demand up to 2023. 

5=9KK=KK LOGᾐF9F;A9D JAKC AF<A;9LGJKҟ:GGC DGKK AF L@= >GJE
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Over one third of the global shipping  
ᾑ==L LJ9FKHGJLK >GKKAD >M=DK
Today, over one third1 of the global shipping capacity is 
MK=<LGLJ9FKHGJL >GKKAD >M=DKҝ2@==PAKLAF?9F<GJ<=J=<ᾑ==L
;GEHJAK=K;DGK=LGѲѴҞѱѱѱGAD L9FC=JKҞ ;DGK= LGѳҞѱѱѱ*.%
L9FC=JKҞ9F<GN=JѲҞѱѱѱ*,%L9FC=JKҝ :GMLѳҞѶѱѱG> L@=LGL9D
ᾑ==LG>;DGK=LGѲѵҞѱѱѱ:MDC;9JJA=JK LJ9FKHGJLK;G9Dҝ2 

KG>ѳѱѳѴҞO==KLAE9L=L@=LGL9DN9DM=G> L@==PAKLAF?9F<
GJ<=J=<ᾑ==L LG9JGMF<31"ѶѺѷ:ADDAGFҝ-AD L9FC=JK9;;GMFL
>GJ31"ѳѹѷ:ADDAGFҞ*,%L9FC=JK >GJ31"Ѳѹѷ:ADDAGFҞ9F<

*.%L9FC=JK >GJ31"ѷѸ:ADDAGFҝ2@=K@9J=G> L@=:MDC;9JJA=J
ᾑ==L L@9L LJ9FKHGJL;G9DK9;;GMFLK >GJ9HHJGPAE9L=DQ31"ѶѸ
:ADDAGFҝ K*,%L9FC=JK9J=EM;@EGJ==PH=FKAN= L@9FGL@=J
K@AHKҞ L@=;GEH9J9:DQKE9DDᾑ==L@9K9@A?@LGL9DN9DM=ҝ

'F9:MKAF=KKҲ9KҲMKM9D K;=F9JAGҞ L@=ᾑ==LOGMD<=PH=;L LG
?=F=J9L=HJGᾐLKG>31"ѸѷѴ:ADDAGFMFLAD ѳѱѶѱҞOAL@GAD L9FC=JK
;GFLJA:MLAF?31"ѳѴѵ:ADDAGFҞ DAIM=ᾐ=<?9KL9FC=JK;GE:AF=<
31"ѵѵѷ:ADDAGFҞ9F<:MDC;9JJA=JKMK=<>GJ;G9D31"ѹѴ:ADDAGFҝ

Ѳ ѴѷẪҠ ;9D;MD9L=<MKAF? L@=<=9<O=A?@LG> L@==PAKLAF?9F<GJ<=J=<ᾑ==LG> DAIM=ᾐ=<?9K L9FC=JK 9F<GAD L9FC=JKҞ HDMK9 >MJL@=J ѲѸẪG> L@=<=9<O=A?@LG>
L@==PAKLAF?9F<GJ<=J=<ᾑ==LG>:MDC ;9JJA=JK >JGE!D9JCKGFK5$0 ҿ!D9JCKGFK0=K=9J;@Ҟ ѳѱѳѳӀҝ ѲѸẪ AK L@= K@9J=G> L@= ;G9D LJ9<= AF:MDC LJ9<= ҿAF LGFҲEAD=KӀ



Ѵ 2@= 9N=J9?= 9?= 9F< DA>=KH9F N9JQ ;GFKA<=J9:DQ 9;JGKK <Aɀ=J=FL KM:ҲK=?E=FLK 9F< KAR= :AFKҝ >MDD :J=9C<GOFG> L@= ᾑ==LҨK 9?= KLJM;LMJ= AK 9N9AD9:D= AF L@=O@AL=
paper ‘Fossil fuel carrying ships and the risk of stranded assets.’ (Fricaudet et al. 2024b). 
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Key Findings in Detail
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-
KA<=JAKC9K<=E9F<>GJGL@=J<JQ:MDC LJ9FKHGJL AK=PH=;L=<
to increase. These ships can relatively readily switch to other 
;9J?GKҞ >GJ=P9EHD=Ҟ AJGFGJ=ҝ1OAL;@AF?LG >GG<?J9<=GJ
more hazardous cargos, like certain minerals, may require 
AFN=KLE=FLK >GJ;D=9FAF?9F<J=LJGᾐLKKM;@9K;G9LAF?Ҟ
temperature control or cargo securing equipment. Also, very 
D9J?=:MDC;9JJA=JKE9QᾐF<DAEAL9LAGFK A> L@=AJ9DL=JF9LAN=
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 significant risk; ships with a 
combined value of up to USD 108 billion, equal to 30% 
of the fleet, may be unemployed around 2030. 
The oversupply in transport capacity for oil and gas is 
=PH=;L=<LGH=9C9JGMF<ѳѱѴѱҝ L L@9L LAE=ҞK@AHKOAL@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 flag states have a generally  
low risk – with few exceptions.
Among the four groups of assessed actors, shipbuilders 
9F<ᾑ9?KL9?=K?=F=J9DDQ@9N=9J=D9LAN=DQ DGOJAKCKҟEGKL
K@AH:MAD<=JK<=EGFKLJ9L=?J=9L<AN=JKALQ9;JGKK<Aɀ=J=FLK@AH
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=DGHAF?1L9L=K?=F=J9L=F9LAGF9D AF;GE=>JGEᾑ9??AF?
K@AHKҝ DEGKL9DDG> L@=E9J= >GMF<LGᾑ9?<Aɀ=J=FL LQH=KG>
ships, which limits their risk of losing income should fossil 
>M=D;9JJQAF?K@AHK<=J=?AKL=J=9JDQҝ#P;=HLAGFK9J= =JEM<9
O@=J=ѵѺẪG>ᾑ9??=<K@AHK9J=*,%L9FC=JK9F<%9:GF
O@=J=ѸѲẪG>ᾑ9??=<K@AHK9J=GAD9F<?9KL9FC=JKҠ AF L@=LGH
ᾐN=J9FCAF? >GDDGO2@9AD9F<OAL@ѴѸẪҞ 9F?D9<=K@OAL@ѴѱẪҞ
+9JK@9DD 'KD9F<KOAL@ѳѺẪ9F<%J==;=OAL@ѳѹẪG>ᾑ9??=<
ships being oil and tankers. 
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Summary of risks per segment 

Bulk 
carriers

Oil 
tankers

LNG 
tankers

LPG 
tankers

*GKL HJGᾐLK AF
USD billion * 0 59-107 104-158 

Book loss in 
USD billion* 0 27-57 52-63 

Challenges for 
repurposing Low Medium High Medium



Implications and recommendations
Risks for owners and operators will transcend  
to financiers and beneficial owners.
While there is little publicly available information on the 
ᾐF9F;A=JK9F<:=F=ᾐ;A9DGOF=JKҴ L@=H=JKGFGJ;GEH9FQ
who ultimately owns the ship behind the registered owner 
– banks have historically served as the primary source of 
ᾐF9F;AF? ҿ D=P9F<JA<AK=L9DҝҞ ѳѱѲѹӀҝ1GE=:9FCK@9N= DAEAL=<
their lending to the shipping industry since the stricter BASEL 
''' ;9HAL9D J=IMAJ=E=FLK ҿ%GF?=L9DҝҞ ѳѱѲѴӀҞ:ML D=F<AF?
;GFLAFM=K LG:=L@=HJAE9JQKGMJ;=G>ᾐF9F;AF? >GJK@AHHAF?
ҿ"=D%9M<AGҞѳѱѲѹӀҝ5AL@ >9DDAF?HJGᾐLKҞ J=?AKL=J=<GOF=JK9F<
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 current investments in fossil fuel carriers suggest that 
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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: 
 9F?D9<=K@Ҟ.9CAKL9FҞ9F< 'F<A99;;GMFL >GJѺѱẪҿ3,!2 "Ҟ
ѳѱѳѳӀҝ%GN=JFE=FLK9F<L@= AFL=JF9LAGF9D;GEEMFALQ
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. 

1AF;=ѳѱѲѷҞ?DG:9D AFN=KLE=FLK AF;D=9F=F=J?Q@9N=GMLH9;=<
investments in fossil fuels every single year. In 2023, clean 
=F=J?Q9;;GMFL=<>GJѷѱẪG> L@=LGL9D31"ѲҞѹѱѱ:ADDAGFKH=FL
in the sector (IEA, 2023b). 

The sails are set. 

Limitations of this study
2@= DAEAL9LAGFKG> L@AKKLM<Q DA=ҞᾐJKL9F<>GJ=EGKLҞOAL@ 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. 

2@AK9<BMKLE=FL:JAF?KE9FQMF;=JL9AFLA=Kҝ-F=;GMD<ᾐL9F
AFᾐFAL=FME:=JG>;MJN=K >GJ L@AK9<BMKLE=FLҞG>O@A;@GFDQ
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 
9N9AD9:D=9L L@=<9L=G>OJALAF?ҝ2@=ᾐLL=<;MJN=KK@GMD<
L@=J=>GJ=:=;GFKA<=J=<9HJGPQ >GJѲҝѶẍ!Ҳ9DA?F=<LJ9<=J9L@=J
than a strict estimate. Limitations of the initial input data from 
the Fourth IMO GHG Study 2020 remain. In particular, it does 
not include the recent evolutions in trade, the consequences 
G> L@=;GFᾑA;LK AF3CJ9AF=9F<%9R9GFLG?DG:9D LJ9<=KM;@9K
L@= AF;J=9K= AFK=9<AKL9F;=ҞEG<=K@AɃ >JGEHAH=DAF=LGK@AHҞ
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 

L@=ᾐF<AF?K AF<A;9LAN=ҝ#F@9F;AF?HJ=;AKAGFE9Q=FL9AD
J=ᾐFAF?L@=K==KLAE9L=K:Q AF;GJHGJ9LAF?EGJ=?J9FMD9J<9L9
at the individual ship level. Distinguishing between various 
LQH=KG> DAIM=ᾐ=<?9KL9FC=JKҞ KM;@9K*,%9F<*.%L9FC=JKҞ
;GMD<HJGNA<=<==H=J AFKA?@LKҞ?AN=FKA?FAᾐ;9FL<Aɀ=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:9L= >MLMJ=<=E9F<MF;=JL9AFLA=Kҝ$GJ AFKL9F;=Ҟ9
?DG:9D K@AɃ9O9Q>JGE>GKKAD >M=DKE9QJ=<M;=GɀK@GJ=
9;LANALA=K9KKG;A9L=<OAL@ >GKKAD =PLJ9;LAGFҞO@AD= AF;J=9K=<
regionalization of trade may decrease shipping distances  
and activity (Walsh et al., 2019; Walsh & Mander, 2017.  
!GFN=JK=DQҞ ;MJJ=FL<=E9F<=KLAE9L=KGɃ=FGN=JDGGCL@=
potential uptake of alternative commodities like biofuels,  
CO , and hydrogen-derived fuels, which could partially  
GɀK=L L@=<=;DAF= AF >GKKAD >M=D LJ9FKHGJL<=E9F<ҝ

$MJL@=J J=K=9J;@ AK J=IMAJ=<LG=PHDGJ= L@= >MLMJ= LJ9<=
dynamics of these commodities and assess the economic 
>=9KA:ADALQG> J=LJGᾐLLAF?=PAKLAF?K@AHK LG9;;GEEG<9L=  
these functions.
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LG9<NA;= >JGE9F9HHJGHJA9L=DQIM9DAᾐ=<HJG>=KKAGF9Dҝ '> QGM
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