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Th e  R ole  of C a rb on  In s e ts  for  
th e  Fu e l a n d  Tra n s p orta tion  

S e c tor  
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Ships are the oldest mode of transportation
until the introduction of the airplane, ships were the only means of 

transportation for transoceanic trade

Today, approximately 85% of intercontinental trade (in tons) is still done by 
ship 

No other mode of transportation is capable of providing even remotely the 
transport capacity of ships  

A  Fe w  B a s ic  Fa c ts

Footnote 1: 101 SVÄ Grundlagen Jade Hochschule 
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Fle e t C om p os ition  of W orld  Tra d e  Fle e t

Tota l:  98 .24 8  S h ip s Tota l:  2,0 4 7 M io. d w t

Footnote 1
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Fla g  A ffilia tion

The top 20 flag states 
manage approx. 87% of 

deadweight tonnage (dwt), 
but only 56% of the ships

52% of the deadweight 
tonnage is held by 4 flag 

states:
• Panama
• Marshall Islands
• Liberia
• Hong Kong

Footnote 1
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Ow n e rs  a n d  Or ig in

Ship owners from 4 
countries own approx. 
46% of world tonnage:

• Greece
• Japan
• China
• Singapore

Owners from Germany 
hold approx. 5% 

Footnote 1
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S h ip p e d  Ton n a g e  

Global maritime trade by 
categories of goods in 2019 (%)

11.887.234.766 tons

Footnote 1
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M a ritim e  Tra d e  R ou te s

C rude Oil - S hipping R outes  and V olumes (M io. tons)

Footnote 1
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M a ritim e  Tra d e  R ou te s

Iron Ore - S hipping R outes  and V olumes (M io. tons)

Footnote 1
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M a ritim e  Tra d e  R ou te s

C oal - S hipping R outes  and V olumes (M io. tons)

Footnote 1
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M a ritim e  Tra d e  R ou te s

C ontainers  - S hipping R outes  and V olumes (TE U )

Footnote 1
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V a r iou s  Fu e l C on s u m p tion s
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For 2021, the reported fuel oil consumption for ships in 
international trade was 280 Mtoe. 

Almost all (99.9%) the fuel that was reported was either heavy 
fuel oil (HFO), light fuel oil (LFO), marine gas oil (MGO) or liquefied 

natural gas (LNG 7%).

Other 
Industr ies

9 7%

S hipping 
3%

Tota l:  a p p rox . 28 0  M toe  ( in c l.  of LNG ) C o2: a p p rox . 8 10  M toe  M t C o2e q

V a r iou s  Fu e l C on s u m p tion s

Footnote 2: DNV Maritime Forecast 2050_2023
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S h ip p in g  /  Log is tic s -
Op p ortu n itie s  to De c a rb on ize  

A lon g  th e  S u p p ly  C h a in  
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Landbased- Upstream Landbased- DownstreamOcean

DIS TR IB U TION  TO 
P OR T

M AR IN E  TE R M IN AL  
S E R V IC E S

P L AN T-B AS E D 
TE C H N IC AL  S E R V IC E S

M AR IN E  TE R M IN AL  
S E R V IC E S

P OR T-B AS E D 
TE C H N IC AL  S E R V IC E S

DIS TR IB U TION  TO 
DE AL E R

OC E AN  TR AN S P OR TATION

Op p ortu n itie s  to De c a rb on ize  A lon g  th e  S u p p ly  C h a in  

Footnote 3: Wallenius Wilhelmsen GreenTech in Shipping
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Op p ortu n itie s  to De c a rb on ize  A lon g  th e  S u p p ly  C h a in  

Among low carbon fuels, biofuel (EN 14214) is the most widely used in 
shipping today and often used as a blend-in with fossil fuels. 

Biofuels can be blended with a variety of different marine fuels:

The typical blending ratio of biofuel is currently in the range 20% to 30% but 
is also available as 100% biofuel.   

Footnote 2: DNV Maritime Forecast 2050_2023
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The bio-blended fuels represent an available decarbonization option, as it is possible
to use the infrastructure in the same way as for conventional marine bunkering fuel today. 
Additionally, biofuels already have an established infrastructure due to their use in multiple 

sectors.

Overall, the sales of bio-blended fuels increased by more than 70% between 2021. 
Locomotives ,Trucks, being part of the value chain, incl. of equipment being used on container 

terminals, fueled by Road diesel EN 590 have an identical  opportunity. 
i.e VPS, foundry owned railways service has converted from EN 590to HVO, reducing emissions by 

approx. 90%.  

Singapore more than 150,000 tons

Op p ortu n itie s  to De c a rb on ize  A lon g  th e  S u p p ly  C h a in  

Rotterdam sold more than 500,000 tons

Footnote 2: DNV Maritime Forecast 2050_2023
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Op p ortu n itie s  to De c a rb on ize  A lon g  th e  S u p p ly  C h a in  

Footnote 2: DNV Maritime Forecast 2050_2023
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Driv e rs  of 

De c a rb on iza tion  

Footnote 2: DNV Maritime Forecast 2050_2023
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Driv e rs  of De c a rb on iza tion

The EU has agreed to include shipping in its Emission Trading Scheme (EU ETS) from 2024 and on 
setting requirements on well-to-wake GHG emissions (FuelEU Maritime) from 2025. 

The IMO has revised its GHG Strategy, strengthening the ambitions for international shipping. 

The new targets include a 20% reduction in emissions by 2030, a 70% reduction by 2040 
(compared with 2008 levels), and the ultimate goal of achieving net-zero emissions by 2050. 

New regulations are expected to enter into force around mid-2027. 

Footnote 2: DNV Maritime Forecast 2050_2023
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ETS  a n d  its  Im p lic a tion  for  
In te rn a tion a l s h ip p in g
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V e s s e l ow n e rs  w ill h a v e  to s u rre n d e r  ETS  a llow a n c e s  for  :

40% of their GHG emissions reported for 2024

70% of their GHG emissions reported for 2025

100% of their GHG emissions reported for 2026 

100% for voyages within the EU monitoring zone

50% for in/out EU monitoring zone sailings.

ETS  a n d  its  Im p lic a tion  for  In te rn a tion a l S h ip p in g

Footnote 2: DNV Maritime Forecast 2050_2023
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ETS  a n d  its  Im p lic a tion  for  In te rn a tion a l S h ip p in g
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ETS  a n d  its  Im p lic a tion  for  In te rn a tion a l S h ip p in g

ETS  Pre is

EUR / MT CO2 90.00 €

K os te n  

20 24 20 25 20 26

M e h rk os te n g e s a m t 1,617,838.02 € 2,537,353.04 € 4,044,595.05 €

M e rh k os te n  / m t fu e l 70.63 € 110.78 € 176.59 €
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ETS  a n d  its  Im p lic a tion  for  In te rn a tion a l S h ip p in g

Reduction of the annually reported CO2 
emissions. If biofuel is certified to meet 

the EU RED’s sustainability and GHG 
emission saving criteria, CO2 emissions 

shall be taken as zero. 

The remaining  "Green Spread “ 
commercial difference between Fossil 

incl. ETS  and Biofuel is where Insets 
would kick in, allowing to create 
additional value for verified and 

certified Emission reduction according 
to EU legislation, covering Scope 1 & 3 

Emissions  

Inset P remium C overing S c ope 1 & 3 

Footnote 2: DNV Maritime Forecast 2050_2023
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z

ETS  a n d  its  Im p lic a tion  for  In te rn a tion a l S h ip p in g

The scope emissions being relevant to bridge the G re e n  S p re a d

Footnote 2: DNV Maritime Forecast 2050_2023
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B r id g in g  th e  G re e n  S p re a d  
w ith  In s e ts  
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As opposed to Offsets, Insets reflect an integrated actual CO2 emission reduction along a 
supply/ value chain.

Providing  a cargo owner, shipowner, or logistics company, an opportunity to achieve 
comprehensive carbon emission reductions (Insets) within their supply and value chain. 

An “inset” approach” allows to directly influence an individual carbon footprint, contributing 
to global emission reductions, this up to 100% CO2 emission reduction, in relation to the 

actual mode of transportation being chosen.

Insets cover the spread between a lower priced fossil fuel compared to a high priced bio 
fuel.

B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

What are Insets?
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In order for cargo owners to be more concrete in their demand for Inset, they firstly face the 
challenge of obtaining assurance related to the sustainability attributes of the fuel (e.g., 

emissions) from the feedstock to the bunkering facility (BF / RCF - Sustainability 
declaration).

Secondly the fragmentation of their cargo across shipping lines – even if a single cargo 
owner is willing to pay a premium for all their shipments, in many cases this only 

corresponds to a fraction of the total cargo on a particular route, not to mention all the 
routes for a particular vessel.

B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

C hallenging Insets
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A “ Book & Claim” system, 
based "chain of custody" 

allows for the verified CO2 
emission reductions to be 

traded and handled 
separately from the actual 

physical supply of the biofuel 
into a vessel. 

B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

Overc oming C hallenges Insets  are Fac ing

Footnote 4: https://rmi.org/jumpstarting-decarbonization-of-the-maritime-shipping-sector/
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https://rmi.org/jumpstarting-decarbonization-of-the-maritime-shipping-sector/


The actual emission reduction is verified, certified and in compliance with a regulated market, 
carbon market outlined as per RED II based on corresponding certified biofuels. 

Insets are documented and issued either in paper format or as an NFT along the Blockchain, in 
order to avoid fraud/duplication

B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

Overc oming C hallenges Insets  are Fac ing
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B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

E xample of  R C F S ustainability  Dec laration S c ope 3 and C orresponding Tokensation
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B r id g in g  th e  G re e n  S p re a d  w ith  In s e ts

E ffec tive Implementation of  Insets  in S hipping

   

Footnote 5: Hapag Lloyd Ship Green Fee (Bio) 2023 Q3

100 % Emission 
Avoidance 

50% Emissions 
Avoidance

25% Emission 
Avoidance 

Premium 

247.00 USD 124.00 USD 62.00 USD USD / TEU

Example: Hapag Liner Service East Asia to North Europe
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Henning Haskamp h.haskamp@creative-carbon-management.com +49 152 22082727 www.creative-carbon-management.com

W e w a lk  th e  ta lk  
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http://www.creative-carbon-management.com/
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