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Navigator 
Gas         

Exmar         
Scandlines         
Yara         
AKSO         
Stolt 
Tankers         

Terntank         
Viridis         
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Maersk
1,500 75

315 420
230 425

135 44 OSV 20  
Maersk

  
Maersk LNG

2020 CEO
LNG

  

 

Maersk
10

ECO Delivery  

Maersk

e
CO2

 

 
Maersk

 

Maersk

  
 

Maersk
  

2021 Maersk 2019/2020 7 2023

2,100TEU
e

2021 7 MAN Energy Solutions MAN B&W 
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6G50ME Tier III Hyundai Engine and 
Machinery  

2021 8 Maersk e
 

16,000TEU 8 4
MAN 8 2024

4 2025
Maersk 10 15

CO2 100  
Maersk 2021 11  Artic 

Securities Maersk
VLSFO 3 5

 
2020 5 Maersk

Ørsted DSV Panalpina DFDS SAS
2023 10MW 1

2027 250MW 2030 1.3GW  
250,000 e Ørsted

CO2

Maersk  
2021 9 Maersk  Prometheus Fuels

Prometheus Fuels
e   

2021 9 Maersk WasteFuel
WasteFuel

A.P. Moller Maersk Growth

WasteFuel
 

2021 10 Maersk Maersk Growth Vertoro
Vertoro

Brightland Chemelot Campus DSM Chemelot InSciTe

50
200 30 Maersk Vertoro

2022
Maersk
 

Maersk 10 2011

Maersk Kalmar 7 100   
Maersk Unilever Friesland DSM Shell Philips Heineken
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Mette Maersk
Shell   

2019 10 Maersk Wallenius Wilhelmsen Logistics BMW Levi’s Marks & 
Spencer

  
2021 9 Maersk

  
2020 6 Maersk ABS Cargill MAN Energy Solutions

Siemens Energy Maersk Mc-Kinney Møller Center for Zero Carbon 
Shipping IMO 2050

 
Maersk Maersk Supply Service

Ocean Cleanup  
2021 7 2009 Maersk Tender HVO 15

Maersk Oil Trading Maersk Supply Services 13.5
CO2 HVO MGO 4  

Maersk Svitzer Alfa Laval DTU Haldor Topsoe
Maersk-Mc-Kinney Moller Center for Zero Carbon Shipping

SOFC
2021 11 Svitzer

Robert Allan 80
Svitzer 2024

 
Maersk Drilling

2030 50

4 NOx   
Maersk Drilling

2021 11 Maersk Drilling Noble
2022

Noble Corporation   
 

MSC Group
600 62 MSC

20 GNV 19 SNAV
 

MSC LNG
  

MSC 2020

MSC 50
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IMO 2030 2050 1 1.4
UMAS  

MSC Gülsün 23,000TEU 11 LNG LNG-ready
MAN 

D&T 11G95ME-C9.5   
MSC Wärtsilä 2

 2 LNG

Wärtsilä RT-flex96C-B MSC 2023
 

MSC
MSC  Hydrogen Council

MSC

  
MSC
Well to Tank MSC

 
MSC 2019 30 47

MSC Quadrise Fuels International
MAN Wärtsilä MSAR bioSARTIM

MSAR HFO   
MSC Group

 MSC
   

MSC

MSC

 
MSC Group

Global Industry Alliance to Support Low Carbon Shipping European Clean Energy 
Alliance Clean Cargo North American Marine Environment Protection Association

 
2021 9 MSC China Waterborne Research Institute 3

  
MSC Cruises GHG 2050

2021 2027 12
MSC Cruises  Meraveglia 1  World 4 LNG
World Chantiers de l’Atlantique 1 MSC 
World Europa 2022

MSC LNG LNG
 

2019 MSC Cruises Chantiers de l’Atlantique SOFC
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LNG Blue Horizon
MSC World Europa 50 kW LNG SOFC

Chantiers de l’Atlantique CEA
PACBOAT

MSC Cruises World 4
  

MSC Cruises GE Power Conversion Lloyds Register Ceres Power
 

2021 Chantiers de l’Atlantique 15 MSC 3
SOx 4 MSC Musica
MSC Orchestra  MSC Poesia  

2020 MSC Cruises Chantiers de l’Atlantique Wärtsilä BV
 

2021 7 MSC Fincantieri  Snam
LNG 12  

  
MSC Cruises CHEK

Wärtsilä Cargill Lloyds Register
 

 

5 CMA CGM 560
48  

CMA CGM 2050
LNG

2017 LNG
2024 23,000TEU 9  LNG
44 CSSC Hudong CSSC Jiangnan
CMD-WinGD 12X92 DF 2020 23,000TEU

1  CMA CGM Jacques Sade  2020 11 13
LNG  

CSSC Jiangnan Shipyard Hudong  Zhonghua
 Qingdao Beihai CMA CGM LNG 15,000TEU

6 13,000TEU 6 2023 2024
CMA CGM VLSFO 5,500TEU 10

 Qingdao Beihai  
2021 9 CGA CGM  LNG  7,500TEU 6

7 1,800 6 2024 11
2 LNG 2,000TEU

10 10 6 2,700 2024 9
 

2017 9 CMA CGM LNG
TotalEnergies 2020 300,000 LNG 10

 
CMA CGM 2,000TEU
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LNG  MAN ME-GI 2
45

  
2021 4 CMA CGM

12,000 1,400TEU 2
1   

2021 Shell  CMA CGM 14,000TEU
Aurora LNG 10

 
2021 CMA CGM TotalEnergies EveRé Elengy EveRé

Elengy
TotalEnergies 2022 1  

2021 11 CMA CGM Engie
LNG

  
Ikea CMA CGM  

GoodFuels CMA 
CGM White Shark 2019 CMA CGM 
Alexander Von Humboldt  

CMA CGM GTT DNV LNG
20,000TEU

Piston Engine Room 
Free Efficient Containership

20 24
  

34 700 CMA CGM
Containerships LNG

2018 2019 Containerships LNG
4 EU Door2LNG Containerships

3
PD Ports Rotterdam Short Sea Terminals  Multi-Link 

Terminals Containerships 3
  

CMA CGM Coalition for Energy 
of the Future 2021 7
LNG LNG
TotalEnergies Gas Vitality CMA CGM 1
LNG Airbus Air Liquide AWS Bureau Veritas
Carrefour Cluster Maritime Français CMA CGM Group Crédit Agricole CIB ENGIE
Faurecia Kuehne & Nagel Michelin PSA International Rolls-Royce Schneider 
Electric TotalEnergies Wärtsilä
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Coalition for Energy of the Future CMA CGM  Engie 2021
11 LNG  

CMA CGM 34
CMA CGM

 

5 Hapag-Lloyd 240
115   

Hapag-Lloyd 15,000TEU Brussels Express 2020
LNG MAN 9S90ME-

C10.2 1,300 1
LNG Hapag-Lloyd

CO2 15 25 SOx 100 95 IMO Tier III
NOx Hapag-Lloyd

LNG  
Hapag-Lloyd 17 LNG LNG-ready

  
Hapag-Lloyd LNG 23,000TEU

6 LNG
10

  
Poseidon Principles

Climate Bond  
2020 Hapag-Lloyd 4,400TEU Montreal 

Express 20 80
 

2018 Hapag Lloyd Becker Marine Systems
20,000TEU LNG

 Becker LNG PowerPac 40 2
LNG 1.5MW

 
Hapag-Lloyd Clean Cargo EcoTransiT World

Kühne Logistics University Hapag-Lloyd 
Center for Global Logistics and Shipping

 
2021 Hapag-Lloyd Cruises VARD 3

Hanseatic Nature Hanseatic Inspiration
Hanseatic Spirit MGO NOx SCR

 
 

  
Carnival Group 2030

2030 2008 40
60 LNG
2050 100
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2020 Carnival 93 53 1

39 MDO MGO 1 LNG  
2020 3 LNG

 
 

LNG  Carnival LNG
LNG

 
LNG  NOx SOx

 Carnival Shell
 

LNG LSM  Carnival

 
  

Carnival Shell Carnival LNG LNG
 

Aida Costa P&O Carnival Maritime 15
EU NAUTILUS Nautical Integrated Hybrid Energy 
System
LNG SOFC

Chantiers de l’Atlantique Meyer Werft MAN Energy Solutions Lloyd’s 
Register  

14 Aida Carnival Corporation 100
Aida/Carnival LNG 2015

AIDAsol LNG   
Aida 2018 LNG AIDAnova Meyer Werft

Carnival LNG 11 1
Caterpillar 4  

Pa-X-ell2  AIDAnova

Carnival Meyer Werft
Lürssen Werft DNV GL German Aerospace Center EPEA  

Costa Cruises Carnival Corporation 100 9
Costa LNG Costa Smeralda

Meyer Turku 2019  
Meyer Turku 2 Costa Toscana 2021 12

Costa Cruises
  

P&O Carnival 100 2020
LNG Iona 2 2022

 
 

 38 



39 
 

RORO Wallenius Wilhelmsen 135 RORO
9 80   

2022 HFO
 

Wallenius Wilhelmsen
  

2022  
2025  
2025 100%  

 
2021 Tianjin Xingang Shipbuilding

Hero  RORO Nabucco   
2021 Wallenius Wilhelmsen

  
Maersk BMW H&M

Levi Straus Marks & Spencer
 

2019 Wallenius 45 FAME VLSFO
MV Figaro 2,000

Mercedes-Benz   
Wallenius Wilhelmsen Getting to Zero Coalition  

 
  

Oldendorff 740
170  

2021 Oldendorff 61,000 182,000DWT 9
Hantong Shipyard DACKS

82,000DWT 7
7  

Oldendorff HFO
Well to Propeller GHG HFO

 
Oldendorff

2021 4  Oldendorff BHP GoodFuels
Kira Oldendorff  81,000DWT

 
Oldendorff Getting to Zero Coalition Sustainable Shipping Initiative

 
 

 
Euronav VLCC 70
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12  
Euronav

LNG
Euronav  
LNG CO2   
Euronav 2030

 
2020

 
 

 
 

2021 4 Euronav LNG-ready VLCC2 Hyundai Samho
-ready

 HFO Euronav
1 VLCC  
2021 9 Euronav
Statia 30 70 VLSFO 360 2

 BP Euronav
  

Euronav Getting to Zero Coalition Call for Action for 
Shipping Decarbonization  
 

Navios Group 93 53 43
 Navios Maritime Partners  Navios 

Maritime Holdings  
Navios IMO

34
 

 

Danaos 2,200TEU  13,100TEU 71
Maersk MSC CMA CGM Hapag-Lloyd

 
Danaos 2021 1

VLSFO
10

Danaos
  

 

Fredriksen Seatankers
Frontline Golden Ocean
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Flex LNG LNG SFL Avance Gas
Seadrill Fredriksen OSV

 Solstad Offshore  Euronav 9.8  
Fredriksen  Frontline Golden Ocean SFL Flex LNG Avance Gas

ESG
GHG IMO   

Frontline Golden Ocean SFL HFO
Avance Gas LPG LPG

ready Flex LNG 2018 2021
M LNG 9 Generation X LNG 4

  
Frontline HFO SOx Clean Marine

Fredriksen Seatankers Golden Ocean Avance Gas
Clean Marine 130

270 BP Equinor Navig8
  

Frontline 65 VLCC
LR2 Frontline 2020

 47 2019

Frontline
  

2020 Trafigura Frontline Golden Ocean TFG 
Marine Trafigura Marlin Amethyst 30 FAME

2021 TFG
 

Golden Ocean 94
Golden Ocean 7

CSSC Shanghaiguan
  

SFL 9 22 41 2

 MSC Maersk Golden Ocean  
Avance Gas 13 VLGC 6 2019

2020
CO2

LPG-ready
VLGC6  

Seadrill 45 34  Seadrill 2019
West Mira

Siemens
Seadrill

42 CO2 15 NOx 12
2020 West Bollsta
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closed bus-tie
NOx

 
Fredriksen Solstad Offshore Solstad

100 OSV 2050

2020
8   

 

Anglo American 30 7,000

2021   
Anglo American 2040

 2021 11
2030 30  

LNG

  
2 LNG

Shanghai Waigaoqiao 2020 11 U-Ming
LNG 4 10 2021 4

MAN Energy Solutions ME-GI
2 Anglo American

CO2 35   
2021 6 Anglo America
Frontier Jacaranda 7

 
Anglo American Platinum 2014
Liquid Organic Hydrogen Storage LOHC

Hydrogenous Technologies LOHC
2021 7

Hydrogenous Technologies Østenjoø Hydrogenous LOHC 
Maritime LOHC
2025 HyNjord

Enova  
Anglo American Sea Cargo Charter Getting to 

Zero Coalition Call to Action for Shipping Decarbonization
Global Maritime Forum  
Anglo American  2021 6 23

23
ABS Anglo American DNV Equinor INPEX Fortescue 
Metals Genco Shipping & Trading JERA MAN Energy Solutions E&S

NS Pavilion Energy TotalEnergies Trafigura
Uniper Vale Vopak Terminal Singapore  
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Fjord1 50
  
2021 1 Fjord1

 
Fjord1 2000 LNG

2006 2011 9  
2020 80 40

30 LNG
2023 50

13  
 

Color Line
7 ROPAX RORO  

Color Line HFO SOx
Color Line 4

  
2019 Color line ROPAX

Color Hybrid Fosen Yard Ulstein Verft Rolls-
Royce Bergen B33:45L 65

1
 

2020 Color Line RORO Color Fantasy
CO2 40 IMO 2030

 
 

Hurtigruten 2
14

10 HFO  
Hurtigruten 7 2021

 Hurtigruten 3
LNG 2021 5

Kongsberg Maritime 2022 2023 3
Richard With Nordlys  Kong Harald

Bergen B33:45V 2 SAVe Energy
1,1200kWh 2  

Hurtigruten Expeditions 7 Green Yard Kleven 
2019 Roald Amundsen 2020 Fridtjof Nansen

2021 Green Yard Kleven
Finnmarken Otto Sverdrup

Siemens  
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Höegh Group Höegh Autoliners Höegh LNG
LNG   

Höegh Autoliners 40 RORO
2040  

2021 10 Höegh Autoliners  China Merchants Heavy 
Industry (Jiangsu) Aurora

2024 2 DNV
ready 2 LNG

Höegh Autoliners 12 Aurora 9,100
Auroa

 
2021 3 Höegh Autoliners Höegh Trigger

GoodFuels  
Höegh LNG 10 LNG 2

FRSU
2030 FSRU 2030 FSRU

  
 

Rosatom
5

  
1989 1990 Tamyr 2 Rosatom

1992 2007 Artika
1  

Rosatom Project 22220/LK-60Ya 1 Artika 2020
Baltic Shipbuilding Rosatom

4 1 12 13
2022 2026   

Rosatom LK-120 / Project 10510 Lider 3
2027 2033

205m 50m Zezda Zalyv  
Rosatom 1 1989 Sevmorput

2022
  

Rosatom Akademik Lomosov
2020 70MW 300MW

2   
Rosatom AtomEnergoMash GMK Baimsky

4 Wison
2 2023 10 2024 2 2

Baltiysky  
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Stena RORO LNG
130  
74 LNG 3 3 Stena Bulk

2020 4
Stena Immortal 10 GoodFuels 100

Stena 20 100
Stena Bulk

Stena Bulk
  

Stena Bulk ExxonMobil VLSFO FAME
CO2 40   

Stena Bulk  Proman Proman Stena Bulk
49,900DWT 18 MR 3 Guangzhou Shipyard

2022 MAN
12,500  Proman IMOMEMAX 3

2023 3 Proman 
Stena Bulk Proman Stena Bulk

Stena 
Group   

Stena Line 29 ROPAX 8 RORO
CO2 40

2015 Stena Germanica
Methanex Wärtsilä/Sulzer 8ZA40S 4 4

2021
  

Stena RORO  RORO 4 ROPAX 7 Stena Line Brittany 
Ferries DFDS Marine Atlantic Höegh Autoliners

CO2

Stena RORO E-Flexers Deltamarin
12 E-Flexer  CMI Jinling Weihai Shipyard   

2021 12 Stena RORO  Brittany Ferries E-Flexer 
5 2 1 Salamanca

LNG LNG
Stena RORO 3 LNG E-Flexer 2023 2025

Brittany Ferries  
Stena Drilling 4 2

 
Stena Barge & LNG Solutions LNG

100 300MW Stena
LNG-to-power Blystad Energy  
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LNG LNG 1
Shell Trading and Supply LNG

  
2021 Shell Shipping & Maritime

LNG

2021 LNG
 

2021 Shell GHG
Shell

  
Shell

LNG
LNG

  
Shell

  

 
NorthH2

Shell
  

Centre for Maritime Futures
 

HySTRA
  

2021  
DNV
Shell DNV MarHySafe

  
  

 
2015 Shell Sovcomflot LNG

NOx IMO Tier III
SCR 1 2018 Shell 5

LNG   
2019 Shell Tankers Sinokor LNG

10 Shell JP Morgan 
Asset Management LNG 4   

2020 5 Shell Bocomm Financial Leasing LNG 120,000DWT
LR2 12 15 1 5,400
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Shanghai Waigaoqiao Guangzhou Shipyard
  

2021 5 Shell Advantage Tankers VLCC4 7
LNG Shell

VLCC 6 AET
 International Seaways 3  

SH2IPDRIVE 25
2021 12

2,420 8 Shell
 

  
Shell Equinor TotalEnergies Northern Lights

2021 10 Northern Lights LNG
CO2 2 Dalian Shipbuilding
2024 CO2

2.6km   
2021 11 Shell McDermott

 
 

Equinor  250
150 LNG

 
Equinor

  
Tsakos Energy Navigation 115,000DWT 4
LR2 2 Daehan Shipbuilding 

LNG 2023  
Equinor

LNG NOx CO2

Equinor
  

Equinor  liquefied volatile organic compounds LVOC

LVOC LNG
Equinor 2

Altera Rainbow Spirit AET Eagle Blane
Equinor 1  LNG/LVOC

WinGD Wärtsilä Gas Systems 2018 20%LVOC
  

Equinor LVGC LPG 2021
LPG Exmar 86,000m3 VLGC2

Jiangnan Shipyard 2021 Eastern Pacific
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38,553m3 LPG 3 2022
  

Equinor
PILOT-E BKK

Wilhelmsen Air Liquide Norled Norsea Group Viking Cruises PILOT-
E WINTED 2022

 
2021 10 Equinor Eidesvik 
Offshore  Viking Energy

Wärtsilä Wärtsilä
70  Equinor 5

60 70
LNG   

Equinor OSV
20

Equinor

10   
Equinor   
Equinor Shell TotalEnergies Northern Lights

2021 10
Northern Lights LNG CO2 2 2024

  
 

BP Shipping 190 40 BP 150
 

LNG LNG LNG
HFO  

BP Shipping 2019 Partnership LNG 6
MAN ME-GI 2 BP

LNG
NOx  

Gem LNG 4
  

BP 2016 2017 BP
Century 3 Tier II MAN 
7G60ME-C9.2 2016 2017 R

9 Tier II MAN 6G60ME-C9.2
 2016 2017 Mariner

9 Tier II MAN 6G50ME-B9.3
2016 2017 Cloud

5  
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36 Navigator Gas
LNG

 
2018 2021 4

Navigator Aurora
10 Borealis 

HFO MGO LNG 2016
2017 4 1 4

MAN 2   
Navigator Gas MAN Energy Solutions Babcock International

DNV
  

 

Exmar LPG LNG 35
LNG 2 1 1

  
2020 Exmar 60 HFO 2019 67

MGO  
Exmar LPG

 
2021 VLGC2 LPG

Equinor 2 5  
Exmar Nutrien 2025

Nutrien  2021 3
Exmar Lloyds Register
  

Exmar 2019  
Belgium Hydrogen Import Coalition

DEME ENGIE Exmar Fluxys
WaterstofNet  

 

Scandlines 7
6

 
Scandlines 2013 Princesse Benedikte 4

 
  

2021 11
Cemre Shipyard 
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50kV/25MW
 

 

Yara
Yara

 
Yara Yara Kongsberg 

Maritime Yara 
Birkeland Yara Porsgrunn

Brevik 40,000 Vard 120TEU

Enova 1,500   
2021 12 Yara Birkeland 

Horten Massterly Maasterly Kongsberg
Wilhelmsen  

2 1
  

 

ASKO Kongsberg Maritime
2

29 16 ASKO
200 km 5,000  

Naval Dynamics  Cochin Shipyard  
2022 2 2

1 2024
Massterly Horten  

 

Stolt Tankers 2030 2008 50
2050
LNG 2030 1

  
2020 Stolt Tankers

 Stolt Alfa Laval BV
Capital Ship Management C-Job Naval Architects CMB DFDS Engie Exmar
Gaslog GTT MAN ES Shell SGMF Star Bulk
Stena Teknik  

Stolt Tankers 2021 4 37,000DWT Stolt 
Inspiration GoodFuels

 
Stolt Tankers HySHIP 14 1

RORO
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Wilhelmsen RORO 2024
HySHIP

  
BASF

Stolt Tankers 130m 2022
 3   

 

Terntank 10,000 15,000DWT 11
  

China Merchants Jinling 2020
Terntank 15,000DWT 2

Kongsberg Maritime Ship Design
100

LNG 100   
Terntank 2018 WindGD X-DF

 
 

Viridis Bulk Carriers
2024 2025

5   
Kongsberg Maritime FlexBulk  

 
Viridis Bulk Carriers  PILOT-E 150

Yara Elkem Fanzefoss Minerals Vestkom Saltimport
7 MoU  

 

 
4

  
Viking Line MS 

Mariella 5   
2017 MS Innogy

SerEnergy   
Alfred Wegener Institute Unicorn

Fassmer Shipyard  
Fugro Methanol as Energy Step Towards 
Emission-Free Dutch Shipping MENENS

Fugro Pioneer 2023
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Energy Observer Accor CMA CGM Engie Hydrogen Council
2017

  
CMB Tech 2017 Hydroville

Anglo-Belgium CMB Tech Behydro
  

CMB Tech 2021
  

CMB Tech HydroCat Vattenfall
2022

  
Green City Ferries 30km

30 km
  

EU FLAGSHIP 2021
Norled Hidle

CFT Zulu
  

Future Proof Shipping 2021 Maas  
  

2021 9 Piriuo
LMG Marin

2023   
2021 10 Echandia Beluga24

2022
  

Acta Marine OSV

  
Heidelberg Cement Felleskjøpet AGRI Egil Ulvan Rederi 2024

With Orca
Norwegian Ship Design 5,500DWT

Statkraft Skagerrak
Egil Ulvan Rederei 2024

  
Knud E Hansen DFDS 2027

Europa Seaways
Ballard Power Systems Europe ABB
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Simon Mokster Shipping Wärtsilä
LNG   
OSV Eidesvik Aker BP  Alma OSV2

Equinor  Alma
Eidesvik PSV Viking Lady Aker BP PSV

NS Frayja  
Greig Maritime Group Wärtsilä

LMG Marin Green Ammonia
2022

2024  
Bourbon Evergas Jacques de Chaeauviex

CSSC Jiangnan Shipyard
93,000 4

2 2023 2024   
 

Wightlink 2020

 
 

LNG
LNG  

Meriaura Group 2012 MS Meri

intermediate fuel oil IFO MGO
Meriaura Group  VG Eco Fuel Ltd.

Meriaura Group 2016
2 Eva VG Mirva VG  

Boskalis Wärtsilä GoodFuels 2015 2
Wärtsilä  

Boskalis 30
 

2020 Depth RoRo RORO Patara Volkswagen
GoodFuels 100

CO2

85 SOx  MAN
Volkswagen 2

GoodFuels   
2020 United European Car Carriers BMW GoodShipping

UECC 2,080CEU RORO Autosky
GoodFuels
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2019 Jan de Nul Alexander Von Humboldt 100
2,000 MAN 

Energy Solutions GoodFuels CO2

85 Jan de Nul
 

DFDS Alfa Laval 2020
 MASH Alfa Laval 4

DFDS
Pearl Seaways

Alfa Laval   
2021 8 Destination Gotland LNG 2 10
LNG 1 Wärtsilä 12V50DF

4   
2021 10 GoodFuels  Unifeeder Elbsummer

 
 

14
11

 

 LNG LPG      

Wärtsilä         
WinGD         
MAN ES         
Rolls-Royce         
Alfa Laval         
ABB Maritime         
Siemens 
Energy 

        

Corvus Energy         
Ballard          
Freudenberg          
Ceres         
PowerCell         
Core Power         
Seaborg         
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4 Wärtsilä

2030   
Wärtsilä GHG

Wärtsilä
LNG LNG

  
12 Wärtsilä

IN
DN

 
Wärtsilä LNG 10 Viking Line

2013 Viking Grace LNG Wärtsilä 4
 

 

 

   
  

 
   

W
är

ts
ilä

 

     DN 
LPG      
LNG      
FAME/HVO      

      
  DN DN   

 DN DN DN DN DN 
 IN IN  IN IN 
      

: Wärtsilä  

 
2018 Wärtsilä WinGD GTT

LNG 2017 3
CMA CGM 23,000TEU LNG 9

Wärtsilä  WinGD
GTT  

2015 Wärtsilä Stena Line ROPAX
Stena Germanica 4

Wärtsilä HP-DF
Methanex
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Wärtsilä 2020 12

Caterpillar 3508 MAN 4L20/27
100  

Wärtsilä 2021 7 70
4 Knutsen OAS  Repsol

 Wärtsilä 2021
2023 2021

11 Wärtsilä  Simon Møkster Shipping LNG

Wärtsilä Simon Møkster OSV
Stril Pioneer  
Wärtsilä EU ShipFC

2023 OSV Eidesvik 
Offshore Viking Energy  

1990 W20 W31 W32 W46
 

Wärtsilä 15 25
2015 2021 7

2025
 

Wärtsilä RINA ABB Helbio 1
LNG

LNG CO2

CO2 LNG
Wärtsilä ABB

 
2013 2016 Wärtsilä Evergas LEG

LNG INEOS Intrepid
Sinopacific Offshore and Engineering Evergas Dragon LNG

8 1 Wärtsilä 6L50DF
LNG Dragon INEOS

15   
Wärtsilä HFO LFO LNG 4 4

 
46 DF IMO Tier II LNG
RORO  
34 DF OSV LNG

IMO 
Tier III IMO Tier II

Tier III  
31D

OSV
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IMO Tier III IMO Tier II
Tier III

 
20DF

IMO Tier III
IMO Tier II

Tier III  
 

Wärtsilä Wärtsilä 31 4
RORO ROPAX OSV

 
Wärtsilä Wärtsilä Vasa 32/32LN W32 W46 LNG

 
2021 10 Wärtsilä Global Energy Ventures

ABS Wärtsilä
 

2 Wärtsilä Wärtsilä Fuel efficiency 
boost

4  
2021 Wärtsilä Two Stroke Future Fuels Conversion Platform

MSC 2
LNG

Wärtsilä LNG CO2 25
Wärtsilä MSC 2023  

GHG   

 
Wärtsilä

Engie ING Zero Emission 
Services 2020 Wärtsilä

Zepack Zepack
Alpenaar   

SAMCon
 

SCR  NOx IMO Tier II
Wärtsilä 4   

 
Wärtsilä Coalition for Energy of the 

Future 2021 7 LNG
TotalEnergies

Gas Vitality CMA CGM LNG
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2 WinGD Wärtsilä 
Switzerland CSSC 100

 
WinGD 50 2030

2025
 

X-Engine
X-DF  LNG X-DF 2017 X-DF

2

  
WinGD

X X-DF
LNG LNG e-LNG

X-DF IMO Tier III WinGD
2024 2025   

WinGD Wärtsilä  GTT LNG
WinGD Wärtsilä GTT  

WinGD
Fuel Flexible Injection System  

EU
FALCON

TotalEnergies Progression Industry
SUPREN MetGen Bio Base European Pilot Plant  

WinGD Wärtsilä Gas Systems 2018 Equinor 20
LOVC Equinor Altera AET

4 LVOC
LNG  

WinGD  MTI ABS

 
 

MAN Energy Solutions 2 4
  

13
LNG 2 4

2024 4
2030   
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LNG/

LNG/
/  

LPG   

2
Tw

st
ro

ke

 MAN B&W 
ME-GI ME-

GA 

MAN 
B&W ME-

LGIP 

MAN 
B&W ME-

LGIM 

2024

 
  

  

LNG  

Ro-Ro 

LPG

  

- - 

Ro-Ro 

4
 D

ua
l-f

ue
l 

en
gi

ne
s

MAN 
51/60DF  
35/44DF
28/32DF
23/30DF 

   
20%
2021

  
2030

 

 

 

 
LNG

Ro-Ro
 

OSV  

- - - - 

 

: MAN Energy Solutions  

 
MAN B&W 2 ME-GI

HFO LNG LPG ME-GI
2 3

2 3
 

MAN LNG ME-GA 2012
ME-GA 2 ME-LGI

LNG MAN ME-LGI LPG
ME-LGIP P  ME-LGIM M

LGIM-W IMO Tier III
 

MAN BW LPG 2020 2022 BW LPG 15 HFO
LPG ME-LGIP

MAN 2020 CIMC Sinopacific Offshore & Engineering 
Hartmann Gas Carriers LPG 3 ME-LGIP

2021  
MAN  Methanex 50,000DWT 11  

2021
2023 50,000DWT 8 ME-
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LGIM  
MAN Proman Stena Bulk 49,900DWT MR 3

2022
12,500 MAN
Maersk 8 4

2023 e
MAN  6G50-LGM

 
2020 MAN 4L20/27

  
MAN ME-LGI

  
MAN Navigator Gas Babcock International

DNV MAN 2019
MAN

2 2024
MAN
  

14 MAN  
 

   
2019   
2020 

 
4T50ME-X

  
 

2021 
 

  
  

 
2022   
2023  

 
 

2024  
1

 

1
 

 MAN  
 

2025
 

MAN Energy Solutions  Neptun Ship 
Design WTZ Woodward L’Orange  2021 2023 AmmoiaMot

4  
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MAN Energy Solution 2021 6 23
23

ABS Anglo American DNV Equinor INPEX
Fortescue Metals Genco Shipping & Trading JERA MAN Energy Solutions

E&S NS Pavilion Energy TotalEnergies
Trafigura Uniper Vale Vopak Terminal Singapore

 
MAN Aspin Kemp & Associates

MAN 2 4
 

 

Rolls-Royce MTU Bergen
2021 12   

MTU ROPAX
OSV

  
CO2

e  
e e e

  
 

 
 

Rolls-Royce Power Systems MethQuest
 2021  

 
Kongsberg Maritime Rolls-Royce Bergen 4

LNG
Fjord Line Rolls-Royce 100 LNG 2013

Stavangerfjord Bergen
OSV RORO ROPAX 100 LNG

 
LNG

LNG
Bergen 2050 3

pathway 100 LNG 50 0
  
1 LNG   
2 LNG Bergen

  
3 LNG  
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2021 12 EU HySeas Kongsberg Bergen

Caledonian Maritime Assets CMLAL
ROPAX 2022 1

 
MTU

Caterpillar 3508  MAN 4L20/27
100  Bergen

  
Rolls-Royce Coalition for Energy 

of the Future LNG
LNG TotalEnergies Gas Vitality

CMA CGM 1 LNG
 

 

Alfa Laval
Alfa Laval MAN Energy Solutions NOx

Alfa Laval SOx   
Alfa Lava WinGD LNG X-DF

PureCool
50 50 3

12 WindGD X-DF Alfa Laval PureCool
  

Alfa Laval
LNG Gas Combustion 

Unit
LNG   

 2021 12 ABS Alfa Laval
Alfa Laval

Alfa 
Laval
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: Alfa Laval  
 

Alfa Laval Copenhagen Innovation House Copenhagen 
Atomics Copenhagen Atomics

Copenhagen Atomics
3 2020

 
 

ABB
Marine and Ports   

ABB
 

3

  
ABB ABB

4
 

ABB VARD Engineering ZeroCoaster  
ABB Trosvik Maritime SINTEF HK Shipping

ZeroCoaster 2021
AFC Energy “S”

VARD   
ABB
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ABB EU FLAGSHIP
Compagnie Fluviale de Transport

  
ABB

2017 Kleven
NKT Victoria ABB DC

60 CO2

2018 CEMRE Louis Dreyfus  Wind of 
Change ABB 2 DC   

ABB

ABB 1 3MW
ABB AC DC

  
 

Siemens Energy
  

Siemens
BlueVault Norled Seadrill

West Mira  
 

   

2009 Corvus Energy
 50

  
Corvus Energy  

2012 OSV Eidesvik  Viking 
Lady  
2013 Scandlines 1,000 Princesse 
Benedikte  
2015 Norled Ampere

 
2017 Rederiet Stenersen

 
 

2021 Corvus
2023

2024
Equinor Norled Wilhelmsen LMG Marin NCE 
Maritime CleanTech  

Equinor BW Ventures Norsk Hydro Shell Corvus Energy
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Ballard Power Systems Ballard Europe

Ballard
 

Ballard Europe

40MW   
Ballard Europe

ABB

HySeas EU H2PORTS
 

 
  

Freudenberg Sealing Technologies
 

30
e

 
Freudenberg Meyer Werft Pa-X-eII2

2021 Carnival
AIDANova

  
 

  
Ceres

SOFC SteelCell
 

2021 3 Doosan Fuel Cell Korea Shipbuilding & Offshore Engineering Ceres
SOFC 2020 10 Ceres Doosan

Doosan 50MW
SOFC   
2020 11 Doosan Fuel Cell Navig8 Ceres 

SOFC 50,000DWT   
 

RORO
4,000 CO2

 
LNG

ship-to-ship LNG
10  

Stena Lines RORO
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2023  

  

 
 

2021 11
HVO100 HVO100

 
2021 11 Statkraft 1 2

4MW Statkraft 4
54 4

  
 

Volvo Group 2008 PowerCell
Polymer Electrolyte Fuel Cell  

  
2000 2 PowerCell Fincantieri

PEMFC  
 

 

: PowerCell  
 

2021 5 PowerCell
PowerCellution Marine System 200

200kW
Marine 

System 200 PowerCell  
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PowerCell
Hellesylt Hydrogen Hub

  
 

Core Power
 

Core Power TerraPower Southern Company Orano 3M
m-MSR High-Assay Low-

Enriched Uranium HALEU m-MSR 400o C 
1,400o C  

Core Power MSR
Core Power

  

m-MAR
2021 11 Southern Company

fast-spectrum salt reactor Molten Chloride 
Reactor Experiment TerraPower Idaho 
National Laboratory Core Power Orano Federal Services Electric Power Research 
Institute 3M Company  

Core Power MSR m-MSR
 m-MSR 30

Core Power VLCC 20 35MW

VLSFO 30 70
m-MSR

14 Core Power m-MSR  
 

 

: Core Power  
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Core Power m-MSR
m-MSR

15 m-MSR
22,000TEU

 Core Power  
 

 

: Core Power  
 

Seaborg   
Compact MSR Core Power

Seaborg MSR 200 800MW

24
  

2020 ABS MSR 100MW
MSR2 2024
2026 Seaborg  
 

10
15
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 LNG LPG 
 

 
  

 

         

 
        

         
         
         

 

 

        

         
         

         

 
        

 
 

RORO
2020 4 3,700

CO2 20
  

LNG
HFO LNG LPG

  
10 2011

3 1
100  

2020 10
2030

8
10 Stena Line Heerema

  
Walstroompartijen

De Vlaamse Waterweg
  

2020 Wärtsilä Engie ING
Zero Emission Services ZES

ZES CO2 100
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Zepack
 ZES 2050

20 400 650 Zepack
Zepack Heineken

Alpenaar Alpen-den Rijn-Merdijk  

CO2 CO2

 
200MW 350MW  

Gasunie TenneT Energienet

10 15GW
2040 70

150GW  
H-Vision

16

CO2

Air 
Liquide BP Deltalings Gasunie Onyx Power EBN Equinor Shell
Uniper Royal Vopak Exxon Mobil  
2021 9 Uniper Maasvlakte

100MW 13,000
500MW 65,000  

Gasunie
2024 Shell

Maasvlakte 2
Maasvlakte 2 Shell

 2025 H2 Fifty
BP Nouryon

BP 250MV 32,000
 

Shell
200MW 2023 1 50 60

Shell Hollandse 
Kust  
2021 8 Horisont 
Energi

2022 FID
2025 Barents Blue Barents Blue

100
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2021 7 Koole Terminals
SPERA

Koole
SPERA MCH

2020 MCH
2022 2025

100,000 200,000 2030 300,000 400,000
 

2021 12

2050 2,000 90
 

Deltalings Innovation Quarter FME TNO

Fieldlab
power-to-heat power-

to-hydrogen power-to chemicals  
2019 2

Caterpillar 3508 100
  

 

Global Energy Storage 2021 11 Stargate 
Terminal Global Energy Storage

Gunvor  
 

4 1

  
2030

5  

 
2025 CO2 2015 10  

LNG 2025
12.5 2020 5   
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2025 65
 

 
LNG

ship-to-ship LNG
LNG

 
IGidara Energy

87,500 2023
 

Bio Energy Netherlands
CO2   

Caterpillar 3508
MAN 4L20/27 100

  
Shell Gasunie Remeha Stedian

Groningen Seaports
Gasunie  

H2SHIPS
MS Havenbeheer

2022  
Tata Steel Nouryon Tata Steel 100MW

  
Gasunie EBN Tata Steel 2019 CO2

 CCUS CO2

  
2021 2025

2022
  

2025  
 

2 2 3,100
2020 2 2020 1,200

TEU SDGs sustainable 
development goals  

500
2020 350 LNG
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2020 750 2025
Future 

Fuel Port LPG
 

2019 Hydrotug

Compagnie 
Maritime Belge  

2021 6 EU Fastwater Methatug

Multi Methatug
ScandiNAOS

Anglo Belgium Corporation
Heinzmann  

 

3 1 2,600
850 TEU 2020 7,400

  
2018 LNG

German LNG Terminal 3
LNG

  
LNG  

 

2020 6,700
480 TEU 2020 6,000 40

 
Greenports Strategy

H2Bx-MariTransGate

H2Bx-MariTransGate
  

HyGrid
 

HyDistriTerm
  

HyShunter  
HyShipSol   
HyLiner  Weserfähre Bremerhaven

Geeestemünde II  
HyFuel  
HyCompany   
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1,700
550 TEU   
LNG 2021 LNG 2022

 
 

1 700
61

 
LNG

2023  
APM Terminals Algeciras

2021 APM
CEO

 
 

8,000 300

 
MGO   

 
LNG

 
100  

 

2017 La Méridionale 2019 Corsica Linea
2023 Cap Janet

  

ENEDIS 100
100  

Coalition for Energy 
of the Future  2021 7 LNG

TotalEnergies Gas 
Vitality  CMA CGM LNG  
 

400 TEU
2,000  

CleanMaritime Plan Clean Air Strategy 
2019
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Hutchinson Ports

 
5 20

48 17
 

2022 1 1 8.75
 

Sizewell C EDF
Freeport East

Freeport East
Sizewell

Clean 
Maritime Demonstration Competition  
2020 British Ports Association

 

 
    

2022 1
LNG 10

 
 

9 16

 
 

 LNG LPG     

Shell         
BP         
TotalEnergies         
Equinor         
Gasum         
Liquid Wind         
Titan LNG         
GoodFuels         
REIntegrate         
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Shell LNG 4
 

LNG
  

LNG
90   

LNG
23  

LNG LNG LNG
 

 
Shell LNG

LNG 2019 Shell Victrol
Sogestran 110m LNG London

LNG
LNG 4

  
Shell Carnival Corporation LNG LNG

 
Shell Renewable Refining Process

HVO
2021 9 Shell

82,000   
Shell

760MW Hollandse 
Kust North 200MW 1

50 60   
Shell 2021 6 REFYHNE

10MW
1,300 2030 5

Shell Powering Progress 
Strategy 2030 55

 
Shell NorthH2 Gasunie RWE Equinor

Groningen Seaports  NorthH2 2040
10GW

800,000  
 

BP IMO 2020
LNG

 
 

2021 9 BP
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LNG
 

2020 2 BP 2050
 BP CEO 2030

40 20
2021 16

39 24  
BP

BP
 

 

TotalEnergies  MGO LNG LNG
LNG 10

LNG  
TotalEnergies LNG Gas Agility 2020

2 LNG Gas Vitality
2022 CMA CGM MSC LNG

TotalEnergies
 

TotalEnergies Coalition for 
Energy of the Future 2021 7

LNG  TotalEnergies 
Gas Vitality CMA CGM LNG

Airbus Air Liquide AWS Bureau Veritas Carrefour
Cluster Maritime Français CMA CGM Group Crédit Agricole CIB ENGIE Faurecia
Kuehne & Nagel Michelin PSA International Rolls-Royce Schneider Electric
TotalEnergies Wärtsilä

 
TotalEnergies

 
2020 7 TotalEnergies

 
TotalEnergies 2021 6 23

23 ABS
Anglo American DNV Equinor INPEX Fortescue Metals
Genco Shipping & Trading JERA MAN Energy Solutions E&S

NS Pavilion Energy TotalEnergies Trafigura
Uniper Vale Vopak Terminal Singapore
TotalEnergies

Maersk-McKinney Møller Center for Zero Carbon Shipping
 

TotalEnergies Ammonia Energy Association
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Equinor
2026 10

 2030
Equinor

CCS
Equinor

2030 2050
  

Equinor LNG LPG

 
Equinor Green Shipping Program

  
 

Gasum LNG
LNG Gasum

2017 LNG Coralius LNG
  

Gasum
Gasum

2025
CO2 100

4 TWh   
2020 3 Gasum Preem
2 Tern Ocean Thun Evolve LNG 10

Gasum
  

 

Liquid Wind e

e CO2   
Liquid Wind Örnsköldsvik

2021 6 e
400

Alfa Laval Carbon Clean Falkor Haldor Topsoe Siemens Energy Uniper
2022 2024

2030 9
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Titan LNG LNG LNG 10
LNG

  
LNG

LNG
LNG Titan LNG FlexFueler 2

1 1
1 Titan Hyperion 

Titan Krios Titan Krios
  

2021 Green 
Zeebrugge  
 

 
GoodFuels

 
GoodFuels 2015

 
 

Unifeeder 2021 10 Elsummer
 

Stolt Tankers Tufton Monax 2021
100  

Berge Bulk 2021 7 181,000DWT
Berge Tsurugi  

Euro Maritime Logistics 2021 4 City of 
Oslo  
BHP Oldendorff Car Carriers 2021 4

Kira Oldendorff GoodFuels
  

Höegh Autoliners Höegh Tigger 2021 3 GoodFuels
 

Ocean Network Express 2021 2 MOL Experience
GoodFuels  

Volkswagen 2020 11 GoodFuels
100 Depth 

Ro-Ro RORO Patara
 

Stena Bulk 2020 6 49,646DWT Stena 
Immortal  HFO BFO  
2020 6 Jan de Nul MAN Energy Solutions GoodFuels

Alexander von Humboldt 100 BFO 2,000
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RORO UECC 2020 3 RORO Autosky
3  

 
GoodFuels well-to-exhaust CO2

80 90  
 

 
REIntegrate 2018 2020

European Energy   
2021 8 REIntegrate European Energy 10,000
e  2023

CO2 e Maersk
 REIntegrate 3  

2022 Skive e
 

 

17 12
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 LNG LPG    
  

Maersk 
Mc-Kinney 
Møller Center  

        

UMAS         

  
        

MARIN         
TU Delft         

 
        

NTNU         
SINTEF         
CEA         
DNV         
BV         
Lloyds Register         
RINA         
 

 
Maersk Mc-Kinney Møller Center for Zero Carbon Shipping

  
2020 6 A.P. Moeller Foundation

Maersk American Bureau of Shipping Alfa Laval BP
Cargill Haldor Topsoe John Swire MAN Energy Solutions
Norden Seaspan Siemens Energy Stolt Tankers TotalEnergies

Boston Consulting Group Danske Rederier
Environmental Defense Fund McKinsey Royal Institute of Naval Architects

V. Group  
2021 10

2050 GHG 20
2050 22

 
2050

LSFO LNG
2050

2 8   
18
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e        

       
e        

       
e        

       
e        

       
       

       
      
      

      
: The Maersk Mc-Kinney Møller Centerfor Zero Carbon Shipping Industry Transition Strategy  

 

e e
  

2050 5
 

 

  
 

 

 

  
 

2025 CO2 1
250

2050   
2030 3 1
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10  

2
1.5

2  
 

  
University Maritime Advisory Services UMAS

UMAS IMO
EU Intertanko

 
2021 10 UMAS Getting to Zero Coalition

  

15  
IMO

10
10

  

45GW

 
2030 5 10

11
  

 
2021 4 UMAS

LNG
LNG

IMO MEPC LNG
LNG  
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2020 UMAS
Lloyds Register  

16 UMAS 2030 2040
2050 Well to Tank

2050
16 green H2

Well to Tank   
 

 
 

: Fuel Production Cost Estimates and Assumptions, Lloyd’s Register and UMAS  
 

UMAS
CO21

50
UMAS ROPAX

 

 
e

e
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LEO
 

LEO 40

LEO 1kg 30

LEO   
Maersk Wallenius Wilhelmsen BMW H&M Levi’s Marks & 

Spencer LEO   
 

  
MARIN Maritime Research Institute Netherlands

  
2019 MARIN

2 3 MARIN
MDO

MARIN MDO

 CO2 70
MDO

10  
SH2IPDRIVE

25 2021 12
2,240 8

MARIN  
 

TU Delft
  

TU Delft
TU Delft NaBH4

H2Fuel-Systems BV

95
H2Fuel
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H2SHIPS H2SHIPS
MS Havenbeheer

2022
 

SH2IPDRIVE
8 TU Delft

MARIN  
TU Delft 15 EU NAUTILUS
Nautical Integrated Hybrid Energy System

LNG SOFC
2020 2024 15

Chantiers de l’Atlantique Meyer Werft MAN Energy Solutions Lloyds’ 
Register  
TU Delft IEA

4 Task 39 2021 10
 

 

Shell 2019 Center for 
Maritime Futures

 
IEA

4 Task 39
2021 10 Clean Maritime Demonstration 
Competition Ocean Infinity Armada

Oxford Green Innotech  
 

 
NTNU The Norwegian University of Science 

and Technology  
NTNU IEA

4 Task 39 2021 10 NTNU

SOFC PEMFC SOFC
 

2025
SFI Smart Maritime
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LNG LPG

NTNU SINTEF Ocean ABB
Bergen Engines Hav Design Jotun Norwegian Electric Systems Kongsberg Maritime
Siemens Energy Card Design Wärtsilä MOSS Grieg Star KGJS Solvang Wallenius 
Wilhelmsen Höegh Autoliners Torvald Klavness Bergesen Worldwide Odjfell DNV

 
 

SINTEF
SINTEF NTNU

30 200
SINTEF Energy Research SINTEF

  
SINTEF  

LH2 Pioneer  40,000 45,000
SINTEF  NTNU

Equinor Gassco Air Liquide   
SINTEF  NTNU 2030 50

ZeroKyst  

 
2021 9

SINTEF
Azane Fuel 

Solutions
Yara Fjord Base Global Ocean 

Technology Viridis Bulk Carriers HYEX Safety Arena Ocean Hyway 
Cluster  
SINTEF

SINTEF
 

SINTEF

SINTEF
 

SINTEF NTNU

SINTEF
  

SINTEF
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NTNU SINTEF Roll-Royce Bergen Engines Vard 

Design AS Havyard Norwegian Electric Systems ABB Siemens Jotun Wärtsilä
Moss WWL Solvang Grieg Star KGJ Skipsrederi DNV

Kystrederiene  
 

CEA
CEA

4
CEA

  
CEA-Liten SFOC 2019

5 PACBOAT CEA SOFC
Chantiers de l’Atlantique MSC World Europa

World
SOFC

SOFC
CEA-Liten

  
CEA CEA

CEA
  

 

DNV Alternative Fuels Insights Platform AFI
AFI

AFI LNG LPG

Shell Alfa Laval Yara Marine Technologies Wärtsilä WinGD Caterpillar Sea-LNG
Clean Marine GTT

 
DNV Energy Transition Outlook 2021

  
12

LNG  
4 8
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2050

8,000GW  
7 5,000

 
 

DNV 2050 Maritime Forecast to 2050
19 LNG

DNV  

  LNG  LNG 
 C    LNG  

 C
 9%   

 C
   

 B  9%    
 B    

 B    

 B    

    

    
  
    
   LNG  
    

    
: DNV  

 
DNV Technology Progress Report
Energy Transition Outlook 2021

 
IAEA 70

small modular reactor SMR  6
DNV  molten salt reactor MSR

SMR
MSR 5
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7 MSR
MSR MSR 

30 DNV

MSR
  

small nuclear fusion reactor

 
DNV ABB General Fusion

20,000TEU
6

19,338TEU
18

28
 

3 5
10 DNV

 
 

DNV 2019 2019 Assessment of Selected Alternative Fuels 
and Technologies IMO

  
HFO
IMO

CO2  
LSHFO MGO

SOx HFO Tier III
CO2

  
LNG LNG SOx

Tier III HFO/LSFHO/MGO

  
Tier 

III CO2

 
LNG IMO
Tier II IMO Tier 
III NOx  
 

DNV e LNG LPG
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BV 20
 

 

    

 
LNG 

  
LPG 

LPG   
/

 
 

 

 

/
 

  
/SNG LNG

  

 
 

 
 

 
 

 
: BV  

 

BV
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BV 2021 6 34
 

Well to Tank
 

BV   
 

  
Lloyds Register UMAS

2020
3.6.2  

BV DNV Lloyds Register MSR

 
 

 
RINA Accenture

  
The Colors of Hydrogen RINA

  
2021 2 RINA SDARI Shanghai Merchant Ship Design & 

Research Institute
SDARI RINA
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GHG EEDI EEXI

5

21  
 

 
   

 

 
 

 
 

  
 

 

 

 

 
 

 

 
 

 

GHG
  

DNV 2008
95

10
4 9
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wake equalizing duct pre-
swirl stator vortex geneerator fin

GHG   
GHG IMO 2018

12 5 GloFouling
COP26 GloFouling

GHG
17

0.5mm GHG
20 25

GHG 55 2022 2

 
 

 

: GloFouling Preliminary Results, Impact of Ship’s Biofouling on Greenhouse Gas Emissions  
 

GHG
4

22 4
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2m   
 

  
 

   
 

  

 
 

: ABS, TU Delft  

 
18

  
 

 

: Howden  
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23
 

 

    

 

 
1

 
 

 
Anemoi/Wärtsilä 
Norsepower 
Eco Flettner 
Mangnuss 

 
 

 

 

 
 

 

Airseas 
Skysails 

 
 

 
 

  
 

5
1

 

 

AlfaWall 
AYRO/Oceanwings
Oceanfoil 
Windship 
Yara Marine/BAR 
Technologies 
Chntiers de 
l’Atlantique. 

  
 

 

 

Neoline 

 

  

 
  

 

2
1  

 

 

Econowind 
Crain 
Technologies 

: Wärtsilä  
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GHG DNV
20  

Wärtsilä EEXI

 
NAPA EEXI

2019 12 1,500
CO2 6.6

carbon intensity 4.6 NAPA
EEXI

1 EEXI
EEXI

2  

slow steaming

  
IoT IoT

IoT
20 IoT

  

 

: Hyundai Heavy Industries Integrated Smart Ship Solution  
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GHG  
 

   
CCS

  
CO2

CO2 CO2

Value Maritime 
Visser Shipping  

CO2

CCS

TECO 2020
 Chart Industries 2021 CO2

3  
2021 11 Stena Bulk Oil and Gas Climate Initiative CCS

CCS
CCS CO2 90

2,800 50 2,000
1 200  

 

GHG
EEDI/EEXI

24 26
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Maersk      
MSC      
CMA CGM      
Hapag-
Lloyd 

     

Carnival       
Wallenius 
Wilhelmsen 

     

Oldendorff      
Euronav      
Navios      
Danaos      
Fredriksen

 
     

Anglo 
American 

     

Fjord 1      
Color Line      
Hurtigruten      
Höegh       
Rosatom      
Stena 
Group 

     

Shell      
Equinor      
BP 
Shipping 

     

Navigator 
Gas 

     

Exmar      
Scandlines      
Stolt 
Tankers 

     

Terntank      
 

 Maersk
2013 10

5 8   
Triple E Class

2013 2015 2017 2019 U
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1

 
Triple-E Alfa Laval

10 17 18
25  
2021 5 Maersk Wärtsilä Silverstream

2023 Maersk
1 16,000TEU

20
Maesk

16,000
  

Maersk
 

Maersk Logistics Hub
GHG   

Maersk Maersk Tankers
 Maersk Tankers 2019 6 Optimise

Maesk Optimise 1 800
Maesk CO2 Optimise

ZeroNorth ZeroNorth 6
300 Optimise Maersk Tankers

ZeroNorth
 

Maersk Tankers
 LR2 Maersk Pelican

2018 2019
Maersk Tankers Norsepower Oy Shell Energy Technologies Institute

Maersk Pelican Norsepower  2 1
8 Buana Lintas Lautan 

Indonesia Timberwolf  
Maersk Maersk Supply Service

Ocean Cleanup 2021
7 2009 Maersk Tender
Maersk Supply Service

DP 4
  

Maersk Drilling
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MSC 2020 CO2

2050
MSC   

 

 

: MSC/Mission Possible Energy Transitions Commission  

 
MSC

  
Maersk MSC CO2

MSC Gülsün 23,750TEU
11 7. 5g CO2

 1
MSC Gülsün SAVER

5  
MSC

 
2020 2024 Silverstream 30

5 10  
ABB 2015 2016

MSC 8,800TEU 14
4  

MSC

 

 101 



102 
 

MSC Cruises

2019 MSC Grandiosa
4  

MSC Cruises  
CHEK EU Horizon 2020

2023   
 

Maersk MSC CMA CGM

  
2020 CMA CGM  

2008 2020 TEU CO2 49
 

2020 CMA CGM

 
CMA CGM CO2

2020
LNG 23,000TEU Jacques Saadé

9 1

Becker 
Twisted Fin CO2 4

CO2

 
2020 CMA CGM

1 100

 71
CMA CGM

 
2021 12 CMA CGM e

Ingram Micro
  

CMA CGM Energy Observer
Ayro

Oceanwings  
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Hapag-Lloyd CO2

23,500TEU
  

 
2016 25

15 18 24
 

Networks Operations
  

 
 

 
 

 
 

 
 

Hapag-Lloyd Cruises VARD 3
Hanseatic Nature Hanseatic Inspiration Hanseatic Spirit

Kongsberg Promas

SCR NOx 95
 

 

Carnival Group 2030 Carnival 
Corporation 2021

  
Carnival

 

LED
HVAC

 
Carnival Meyer Werft P&O Arvia 6

Silverstream
Carnival 5 Lloyds Register
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Wallenius Wilhelmsen IoT

Wallenius Wilhelmsen
 

CO2

HERO RORO 4 RORO

HERO
HERO

Wallenius 
Wilhelmsen

  
Wallenius Wilhelmsen RORO Orcelle Wind

Wallenius Marine AlfaWall Oceanbird
2022 2025

80m 5

 
 

Oldendorff 90
20 CO2

Oldendorff
 

2021 Oldendorff 5
7 Hantong 2022 7

SDARI Shanghai Merchant Ship Design & Research Institute  
Sdari-82 (2020) Oldendorff 1

2022 MAN B&W 6G70ME-
C9.5 (EGRBP)  NOX Tier III

 
2021 1 Oldendorff Anemoi Marine Technologies Lloyd’s Register Shanghai 

Merchant Ship Design and Research Institute RORO
2022

Anemoi Oldendorff 207,000DWT  H-

Oldendorff 19 H- 1
 

H- 19
Becker Mewis Duct

Mewis Duct 5 8
  

Oldendorff L- RORO 6 Becker Mewis Duct
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Euronav
  

Euronav IoT FAST  Fleet 
Automated Statistics and Tracking FAST

Euronav
2020

  
Euronav CO2

 
 

2020 Navios
  

Navios 2021 6 81,000DWT
Navios Star

 
 

Danaos IMO 2030
2019  

Danaos 2008 2019 41.5 CO2

WAVES
 WAVES

  
Danaos WAVES

 
 

 

2021 DNV Frontline Fredriksen  Veracity
100

  
Fredriksen Frontline 5

  
Fredriksen Golden Ocean 5

  
1 2   

1 2   
2 3   

10 15   
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Golden Ocean
Golden Ocean

Frontline Technical  
Flex LNG 2

2020
LNG

 
Fredriksen SFL

Avance 
Gas

Seadrill
PLUTO Marsden Group Microsoft   

 
   

Anglo American 30
LNG

  
2021 LNG

2 2023
U-Ming LNG 4 6

Shanghai Waigaoqiao

Anglo American LNG  
 

  
3.2.13 Fjord1

 
 

 
Color Line

Color Hybrid
Bohus 2  

 

14
Hurtigruten

 
2019 2020 Green Yard Kleven

Roald Amundsen Fridtjof Nansen
IMO Tier III NOx SCR

Azipull 2
2   
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Höegh Autoliners Aurora 12
9,100CEU

RORO Höegh Autoliners

Höegh LNG
 

 

Rosatom

2 3

CO2  
Rosatom 1 pneumatic washing

 
 

Stena Teknik Proman Stena Bulk MR 3
2

4
 

Stena RORO E-Flexer Stena Scandica Stena Baltica

33
1,200 25 3,600m

Stena 30  
2021 Stena Bulk CCS

MR LNG

Stena Bulk CCS

CCS
CCS

  
CCS
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Stena Drilling IoT
  

 

Shell
 

Shell JAWS
just add water system 60

7 Shell
Kongsberg Maritime JAWS  

Shell Danneborg Rederi
Amalienborg Silverstream

2014 3.8 4.3 Shell 2020
2010 LNG Methane Patricia Camila

2021 1 6.6 Silverstream 
Shell LNG

8 Shell 5 8  
Shell Maersk Pelican

Norsepower Maersk Shell Norsepower BAR Technologies
Smart Green Shipping  

Equinor Shell TotalEnergie Northern Lights LNG CO2 2
 Dalian Shipbuilding Industry 2024

1
34   

 
  

Equinor
250 CO2  
Equinor CO2

Equinor
Northern Lights  Equinor CO2

2 1
34   

DNV
DNV CO2 3

CO2

CO2   
 

BP Shipping 190 40 BP
32

Mewis Ducts  
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Navigator Gas
CO2

Navigator Gas
 

6 CO2 19
 

Navigator Gas 
2021

CO2 
1,068 CHOOOSE

Navigator 
Gas 

 
 

Exmar LPG
13

LPG 10 SOx 95
60  

2021 10 Exmar  Lattice Technology Lattice 
Technology CO2 CO2

40,500 195m
2 10mtpa CCUS Carbon dioxide Capture, Utilization and Storage

  
Exmar LNG Excalibur Excellence

 
3

LPG
 

 

Scandlines
  

2019
Schleswig Holstein 2020 Deutschland

CO2 10 15 2021 2022 2
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Scandlines 2015 Princesse 
Benedicte 2020 Deutschland CO2 4

 
2020 Scandlines Copenhagen

 
2020 Scandlines Copenhagen 30m Norsepower
1 4 5 2 Berlin

2022
 

 

Stolt Tankers

  
Stolt Tankers

 

2020 CO2

2,000
 flares internal floating roofs

nitrogen blankets 2020 Stolt Tankers

50

  
 

    
Terntank just-in-time

 
 

 
  

Vroon Berg Propulsion
2008 Indian Express

2021 50
IMO CII
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Blue Planet Shipping 2018 64,000DWT Afros
4 4 8

82,000DWT Axios

 
Spliethoff Group Bore RORO Estraden

  
Alizés Jifmar Offshore Services Zéphyr & Borée
ArianeGroup Ariane 6

Canoupée Oceanwings 4
30 CO2

 
RORO 4 Airbus

2018 Airseas SeaWing SeaWing
  

Visser Shipping 2021 10 1,040TEU
Nordica

CO2 100

CO2 Visser 
Shipping Value Maritime

  
 

8 25

 
 

  
   

 
 

Deltamarin      
Ulstein       
Damen      
Fincantieri      
Vard      
Meyer Werft      
Navantia - - - - - 
Chantiers de 
l’Atlantique 
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Deltamarin EEXI EEXI
Höegh Autoliners

Aroras RORO Stena Line E-Flexer
 

GHG 99
CHEK

Deltamarin WMU Wärtsilä Cargill MSC Cruises Lloyds Register, Silverstream 
Technologies Hasytec Climeon BAR Technologies

 
Deltamarin CHEK

CHEK

  
2020 10 Deltamarin BAR Technologies Cargill BAR 

Technologies  
 

Ulstein
Ulstein Verft  

Ulstein China Merchants Heavy 
Industries 5

ULSTEIN X-BOW ULSTEIN X-
BOW

SCR
Tier III LED

 
Ulstein 2005 X-BOW  X-BOW

2016 X-STERN X-BOW

 
Ulstein IoT Blue Box Ulstein X-

Connect Ulstein
Remøy Shipping 10

  
 

Damen 35 Damen

Damen
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Damen Air Cavity System DACS

5 10 20 DU 
Delft

Damen 22
DACS  
 

 

: Damen  

 

18 Fincantieri
5

IoT

  
5 Fincantieri   

GHG 5
2022 2 1

  
5,000

 
8  

Fincantieri Dragaggi Ecologici  
Decomar   

2025
 

2030
30  

 113 



114 
 

2021 ESG
 

2020 100
 

 
Fincantieri EU Horizon 2020

 
GATERS

 

U
Wärtsilä

  
SEA-BAT

STASHH
RANSSES  

 

Fincantieri VARD 9  VARD 1
3 OSV  VARD 4 Vard 6

7  8
 9 Vard 6

 
VARD SeaQ

 SeaQ Energy Storage 
System  

 
 

Meyer Werft

 

  
Meyer Werft
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Navantia

 
2022 10 LNG

 
Navantia GHG

Navantia
  

 

Chantiers de l’Atlantique
  

2008 Chantiers de l’Atlantique
Ecorizon

 
Ecorizon Chantiers de 

l’Atlantique Aeol Drive Solid Sail
 

95m 2.20m 4cm
20

 
Chantiers de l’Atlantique

Ships of the Future
ADEME   

West Atlantic Marine 
Energy Center Mer Bretagne-l’Atlantique EMC2

Jules Verne Technological Research Institute 
 

 

20
26
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Wärtsilä      
Kongsberg      
Alfa Laval      
Schottel      
Yara      
Becker      
ABB      
Mecklenburger      
Berg      
The Switch      
Silverstream      
Anemoi      
Norsepower      
Eco Flettner      
Airseas      
Ayro      
Econwind      
Inmarsat      
Siglar      
Int Paints      
Jotun      
Hempel      

 

Wärtsilä

 Wärtsilä  
Wärtsilä 2

60 100 10 100

 
CFD OPTI 

Design
 

Wärtsilä

23 2
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Wärtsilä 5  

 

: Wärtsilä  
 

Wärtsilä EnergoProFin 24
2  

 

 

: Wärtsilä  

 
Wärtsilä EnergoFlow

pre-swirl stator

25 10  
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: Wärtsilä  

 
Wärtsilä Wärtsilä Anemoi Maritime 

Technologies 2020 Wärtsilä Anemoi
Anemoi  

Anemoi

Wärtsilä
20 25

Wärtsilä

Wärtsilä 26
 

 

 

: Wärtsilä  

 
Wärtsilä 6 VLOC) 4

27
18 24  
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 30m 6
VLOC  

35m 4

 

 1,774 kN 1,310 kN 

 598 kN 311 kN 

 1,200 kW 1,100 kW 
  1.3 kWh/  1.4 kWh/  
 18.4% 24.1% 

: Wärtsilä  
 

Wärtsilä
5 10 Silverstream

1 3mm
27  

2021 5 Maersk Silverstream 1
Wärtsilä  

 
 

 

: Wärtsilä  

 
Wärtsilä Becker Marine Systems

EnergoPac 28
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 : Wärtsilä  
 

29 Wärtsilä High Performance Nozzle
14 OSV

2 5  

 

 

: Wärtsilä  
 

Wärtsilä EcoControl
  

Wärtsilä 550
40 35

30  
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: Wärtsilä  
 

Wärtsilä Exhaust Treatment
2023 Solvang 21,000

Clipper Eos  
2023 EEXI Wärtsilä

2 4
 

Wärtsilä
LINCCS

Northern Lights Wärtsilä
1 MW

70 SINTEF Sustainable Energy 
Catapult  

Wärtsilä
Wärtsilä Voyage

2021 11
Wärtsilä Voyage Wärtsilä

 
 

Kongsberg

EEDI EEXI CII
2019 Rolls-Royce Commercial Marine

 
CO2 Nor 

Lines Nor Lines RORO
Kvitbjørn Kvitnos 14.3

LNG
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40 CO2 Kongsberg
CO2 5 8  Promas 5 8

4 6 4 6 CO2   
Kongsberg Hurtigruten 6 Havila Kystruten

4 LNG

  
31 Promas

Costas

Kongsberg 3 8
2 6  

 

 

: Kongsberg  

 
Kongsberg 2

  
Shell JAWS

Kongsberg Maritime Shell 60
7   

Kongsberg Kognifai

 
2018 Kongsberg Wilhelmsen Massterly

Massterly Yara
1 ASKO RORO 2 3

 
Wärtsilä  Anemoi Kongsberg  Norsepower Oy 2021

11 Kongsberg Norsepower
Kongsberg

Norsepower   
 

 122 



123 
 

Alfa Laval
  

Aalborg Alfa Laval
50

14 32
LNG

 
 

 

: Alfa Laval  
 

Alfa Laval

33
  

 

 : Alfa Laval  
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2021 Alfa Laval

Alfa Laval
PureSOx CO2

CO2  
Alfa Lava Wallenius Group AlfaWall Oceanbird

2020
7,000CEU Orcelle Wind

Wallenius Wilhelmsen 80m
5

34 Oceanbird  
 

 

: Alfa Laval  
 

Alfa Laval 2021
StromGeo StormGeo

 
 

Schottel Schottel
LNG

  
Schottel EcoPeller

  
Schottel EcoPeller

 
2021 11 Schottel FinFerries Altera

EcoPellers 2
2

Schottel SRE 430  EcoPeller 2 1
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950kW 2.35m
Ice Class 1B

2023   
Fjord1 Norled Torghatten

EcoPellers  35 EcoPeller  

 

: Schottel  
 

IoT Yara 2021 7 Lean Marine
FuelOpt Fleet Analytics

 
FuelOpt

200 Lean Marine
3 4 15

Color Line UECC Rederiet Stenersen  
Fleet Analytics

  
Fleet Analytics

Fleet Analytics

 
FuelOpt Fleet Analytics  Yara Marine

 
2021 4 Yara BAR Technologies BAR WindWings

Yara WindWings
BAR Technologies

BAR Technologies 30
 

Deltamarin 2022 Cargill WindWings
36 WindWings
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: Yara Marine Technologies  
 

Becker Marine LNG
 

Becker Marine 1960 Becker Flap Rudder

Mewis Duct Mewis Duct 
Twisted  

Mewis Duct

37 Mewis Duct  
 

 

: Becker Marine Systems  
 
 

Becker Marine
Mewis Duct Twisted Mewis Duct Mewis Duct Twisted

3   
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: Becker Marine Systems  
 

Becker Marine Mews Duct Mewis Duct 
Twisted Becker Flap Becker Twist  Becker Shilling Rudder

 
 

ABB ABB Azipod
30 360° Azipod

  
30 Azipod 2,000

100 ABB
Azipod
Azipod ROPAX

ABB
Azipod 39 Azipod  

 

 

: ABB  
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ABB 3.3.6 ABB
ABB  

 
AC ABB

DC 2017
NKT Victoria ABB DC

Azipod
CO2 66  

ABB
2021 11 Himalaya Shipping

New Times Shipbuilding
210,000DWT 12 ABB

2023 3 4
  

ABB
2015 2015 MSC 8,800TEU

14 4  
ABB

 
 

Mecklenburger Metallguss MMG

 
MMG Espro

10 Escap
3 MMG

14 40
Espro  

 

 

: M  
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MMG Berg Propulsion
Berg Propulsion

 
2021 11 Berg Propulsion Yaskawa Environmental Energy/The 

Switch
The Switch

Berg Propulsion
CSL

Berg Propulsion
The Switch

AC 24 10 41  The Switch
 

  

 

: Yaskawa Environmental Energy/The Switch  
 

Berg Propulsion Stena Line Deltamarin 2020 2021
Stena Line LNG ROPAX 3 Stena Estrid Stena 
Edda Stena Lagan Stena Teknik

Stena Estrid Stena  
 

The Switch
The Switch

 
Berg Propulsion The Switch

  
The 

Switch AC DC
AC

The Switch
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DC   
DC DC AC

13 15 DC
  

 

Silverstream

5 12  
Silverstream MSC Shell Knutsen OAS KLC Grimaldi Group Carnival

Princess Cruises Pan Ocean Norwegian Cruise Lines  
Silverstream

 
2021 Vale Sea 
Victoria 320,000DWT

Pan Ocean Vale 5 8
4.4  

2020 Shell Sembcorp Marine Singapore 2010
LNG Methane Patricia Camila

2021 1 6.6
 

Grimaldi Group China Merchants Jinling RORO
9 Silverstream 2020

5 7  Grimaldi Group
Finnlines 3 ROPAX 2

 
Carnival Cruises 2017 Diamond Princess Silverstream

5  
Shell Dannebrog Rederi

Amalienborg Silverstream 3.8
4.3  

 
Silverstream Meyer Weft

CSSC Sembcorp China Merchants  
Wärtsilä  Silverstream Houlder  ICE 

Marine Design Atlas COPCO Sembcorp Safinah Group
 

 

Anemoi
8

42 Anemoi
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 Anemoi  
 

43  

 

: Anemoi  
 

Anemoi 28 8
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CO2  

  
 

300,000DWT  
VLCC 6 17.3% 2,197 7,044  
114,000DWT   

 
4 24.2% 1,434 4,597 USA- -USA

50,000DWT  
MR  2 16.9% 557 1,786 USA-  -USA

350,000DWT  
VLOC  6 18.0% 1,671 5,357 - -

180,000DWT   

 
6 21.9% 1,413 4,530 USA- -USA 

82,000DWT   

 
4 18.1% 873 2,798 USA- -USA 

64,000DWT   

 
4 15% 539 1,728 - -  

18,700DWT  
RoRo  4 29.8% 698 2,238 USA- -USA

: Anemoi  
 

2018 Anemoi Blue Planet Shipping  
64,000DWT Afros 12.5

Blue Planet Shipping 82,000DWT
Axios  wind-ready  

2021 1 Anemoi Lloyd’s Register SDARI Oldendorff
2022

Anemoi Oldendorff
207,000DWT H 19 1

1
  

 

2012 Norsepower

  
Spliethoff Group Bore 2014 RORO Estraden

1 2015 1 6.1%
 

2018 Maersk Tankers LR2 Maersk Pelican Timberwolf
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Norsepower Shell
Lloyd’s Register 1 8.2  
2018 Norsepower Scandlines Copenhagen

1 Scandlines 4 5 CO2  
Viking Lines 2018 2021 LNG Viking Grace

1 231 315
2021  

2021 Norsepower  tilting
Sea-Cargo RORO SC Connector 25  

Norsepower 24m 5 Vale Pan Ocean
320,000DWT Sea Zhousan

Norsepower 8 Vale 40
 44 Sea Zhousan

 
 

 

: Vale  

 

Eco Flettner
18 31m 3  

2018 Eco Flettner 1 Fehn Pollux
15 20 25

2021 4 1 Rörd Braren
Annika Braren  

 

Airseas SeaWing
 Airseas 200m 1,000 1

10 40 45  
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: Airseas  

 
RORO 4 Airbus Louis 

Dreyfus Armateurs 21,500DWT RORO Ville de Bordeaux SeaWing
2020   

 

Ayro Oceanwings
140  
2021 AYRO WIINEW

 240
 

2021 2 AYRO DNV  
CMA-CGM Energy Observer Oceanwings

2002   
Ariane Group Ariane 6

Canoupée Alizés VPLP
30m 4

CO2 30
121m Canoupée Neptune Marine

  
46  
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: Neptune Marine  

 

Econowind Conoship
40

 
Econowind Ventifoil  

Econowind 2018 2019 Lady Christina
7 11  

2020 Ventifoil 2 Jan van Dam Shipping Ankie 47
2021  Boomsa Frisian Sea  

Ankie Frisian Sea Wind 
Assisted Propulsion Project WASP
Netherland Maritime Technology Foundation International Windship Association  
Catholic University Leuven Kühne Logistics University SSPA

Scandlines  Copenhagen Norsepower
Ecoflettner  Rörd Braren Annika Braren
Tharsis Tharsis  
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: Econowind  
 

Inmarsat
14 160,000 Inmarsat

IoT
 

Inmarsat 2018 IoT IoT 2023
14  

IoT Inmarsat Fleet Xpress IoT
Fleet Xpress 10,000

2021 11 Maersk Supply Services Inmarsat Fleet Xpress
IoT

Maersk Supply Services  
Inmarsat

Fleet Data  
Inmarsat

 
 

Siglar

ETS  Siglar
 

 

International Paint Intertrac HullCare
5 7 10
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ROV

Intertrac Perform  International Paint 
5 10 CO2

34,000 400  
 

Jotun
15

8.5 1 Jotun
MSC Maersk UASC Berge Buk Gear Bulk  

 

Hempel 6 International 
Paint ROV   

Hempel

  
Hempaguard MaX  5
1.2 Hempel

5 5.9 Hempel
 

 

 
Zéphyr & Borée

1,800TEU Bureau Veritas
186m

8
  

Langh Tech
SOx CO2

 CO2

 

2
  

 137 



138 
 

  
29

 
 

 
  

 
 

 

     
     

     
     
     

 
    

 - - - - 
 - - - - 

     
     

 

CO2

 
Gasunie

  
CO2 Porthos

CO2

FID 2022 2024
Porthos Shell  

Shell 820,000

2024

 

 

 
REKO

  
Indaver

 
TES  
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2025
95   

2025

22.5MW   
 

Antwerp Port Infrastructure & Control Assistant
5G

  

 
2020 250MW  

 

  

 
 

CO2

 
 

IT  
 

LNG  
 

2020
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LNG  
 

 
100  

 

27
25   

16

 
 

30 6

  
 

  
   

  

Maersk Mc-Kinney 
Møller Center       

MARIN      
TU Delft      
Center for 
Maritime Futures      

NTNU      

SINTEF      
 

Maersk Mc-Kinney Møller Center for Zero Carbon Shipping
 

2021 10 2050
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MARIN Maritime Research Institute Netherlands
MARIN 10 1

  
MARIN ABS  

2 EEDI EEXI CII

CSSRC DSIC Norsepower Anemoi CWS Ayro Dealfeng Magnuss BV
Blue Wasp IWSA Azolla D-ICE Econowind Wärtsilä
Wallenius Vale C-Job/DIGIWIND Bound4Blue MTI Monohakobi 
Technology Institute  
 

TU Delft
  

Damen Shipyards Dykstra Naval Architects MARIN
  

TU Delft CCS
CO2 3  CO2

CO2

 
 

Center for Maritime Futures Shell Shipping and Maritime
2019

 
Shell 183m

UoS Iridis 5 CFD
AI

CFD Shell  
Silverstream Technologies 2

2019
Wolfson Unit for Marine technology and Industrial Aerodynamics
LNG   
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NTNU Norwegian University of Science and Technology
NTNU

 
NTNU

  
NTNU AI

NTNU
Kongsberg Seatex Kongsberg Maritime SINTEF Maritime 

Robotics  
NTNU

48   
 

 

 

: NTNU  
 

SINTEF
SINTEF NTNU

30 200
  

SINTEF CO2
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SDGs
ESG

 
 

ESG

 
ESG SDGs 17

CO2 GHG SDG
2 1.5 13 14

SDGs
 

EU 500
ESG

EU 2022 10
SDGs

 
 

 
2019 1,850 28

Poseidon 
Principles

  
Citibank Société Générale DNB 3  AP Møller Maersk

Cargill Euronav Gram Car Carriers Lloyd’s Register  Watson Farley & 
Williams. Global Maritime Forum Rocky Mountain 
Institute University College London  

4  

1  
IMO

IMO  
 

1  
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ABN Amro Amsterdam Trade Bank BNP 
Paribas BPIFrance Crédit Industriel et Commercial Citi Credit Agricole Credit 
Suisse Danish Ship Finance Danske Bank DNB DVB Export 
Credit Norway Finnvera ING UFJ Nordea SACE SEB
Société Générale SpareBank 1 SR Sparebanken Vest Standard Chartered

&  
2021 12 6

Net-Zero 
Insurance Alliance 2050 GHG

Swiss Re Gard Hellenic Hull Management SCOR, Victor International
Norwegian Hull Club Willis Towers Watson Cefor EF Marine

  

  
Loan Market Association

Green Loan Principles  
770

 
International Capital Markets Association

Green Bond Principles
2021 6

  
Climate Bonds Initiative

 
 

EU EU
EU Taxonomy Regulation EU EU

2022  
 

Sea Cargo Charter
Clean Cargo

 
2020 10

5,000 GT
LNG

GHG 2050 2008 50
IMO  

5 Anglo American Cargill Dow Total Trafigura
3 Euronav Norden Stena Bulk Stephenson Howard Global Maritime Forum
UMAS Smart Freight Centre  
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4  
Energy Efficiency Operational Indicator

  

 
 

1  
 

23 ADM Anglo American Bunge Cargill COFCO 
International Diamond Bulk Carriers Dow Eagle Bulk Enviva Equinor Gunvor
Holcim Klavneness Combination Carriers Louis Dreyfus Company Maersk Tankers
Norden Nova Marien Carriers Shell Tata Steel Torvald Klaveness
TotalEnergies Trafigura  
 

85 85
20

4
 

 
 

 
 

 
 

Amazon Baxter BMW Daimler Danone Disney Electrolux
Esprit Gap Heineken H&M Group HP Ikea Inditex Levi’s Lindex
Marks & Spencer Meelunie Michelin Moet Hennessy Nestlé Nike
Persorp Primark Ralph Lauren Tchibo VF Volvo. 

APL Akas Line CMA CGM COSCO Shipping Crowley Evergreen
Hamburg Süd Hapag-Lloyd HMM Höegh Autolines Maersk Matson

MSC OOCL Siem Car 
Carriers Unifeeder Wan Hai Lines X-Press Feeders Yang Ming ZIM. 

Agility APL Logistics BDP Bolloré C Land Cargo World
CEVA CWT Globelink Schenker DHL DVS ECU EFL Expeditors
EXP Forto Geodis Hermes Hillebrand CARGO Alliance Kuehne & 
Nagel Metro OIA Global RES Logistics Rockit Cargo
Trafigura SAT Albatross Stolt Tank Containers Unsworth UPS
Vanguard WorldWide Alliance 
 

GHG 2050 50 IMO
Cargo Owners for Zero Emission Vessels (coZEV) 2040

2050
9 coZEV 9

Amazon Ikea Inditex Unilever Michelin Brooks Patagonia Frog Tchibo
Aspen Institute Energy Environment Program
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Clean Air Task Force Environmental Defense Fund Ocean Conservancy UMAS
 

 

 
Getting to Zero Coalition 2019 150

2030
  

4  
 

 

 
 

 

UMAS 2030
5 2045 100

  
Global Industry Alliance for Low Carbon 

Shipping IMO GreenVoyage2050 2017

ABB Maersk BV DNV Grimaldi MarineTraffic MSC Panama Canal 
Authority Port of Rotterdam Royal Caribbean Shell Trading and Shipping
Silverstream Stena Group TotalEnergies Wärtsilä 18  

Sustainable Shipping Initiative SSI
SSI 2050

Maersk Bunge IMC Louis Dreyfus Oldendorff
Wilhelmsen Ship Management Lloyds’ Register ABN Standard Chartered Bank
Forum for the Future World Wildlife Fund NGOs RightShip 15  

SSI 2050 SDGs
6  
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Transform to Net Zero 2050

2020 Maersk Danone Mercedes Benz Microsoft Natura Nike Starbucks, 
Unilever Wipro Environmental Defense Fund

 
Hydrogen Council CEO

 
Society for Gas as a Marine Fuel LNG

148
 

Coalition for the Energy of the Future 2019
CMA CGM 18

Airbus Air Liquide AWS
Bureau Veritas Carrefour Cluster Maritime Français Crédit Agricole CIB ENGIE
Faurecia Kühne and Nagel Michelin PSA International Rolls-Royce Schneider 
Electric TotalEnergies Wärtsilä
LNG

 
Global Logistics Emissions Council 

(GLEC) GHG
GHG GLEC GHG

 
EcoTransIT World Initiative (ETW) GLEC

ETW

 
Financial Stability Board Climate-

related Financial Disclosures TCFD TCFD
TCFD

Bloomberg Deloitte EY KPMG PwC
TCFD BlackRock BNP Asset Management JP Morgan Chase UBS 
Asset Management Generation Investment Management Citibanamex CP Investments
Andurand Capital PGGM the Industrial and Commercial Bank of China AXA Aviva
Swiss Re  

2018 Ship Recycling Transparency 
Initiative

 
 Maersk Altera CMA CGM Crowley Evergreen Hapag-Lloyd

Norden Stolt Nielsen Swire Pacific Offshore Teekay
Swire/China Navigation Wallenius Wilhelmsen. 

BMW Bunge John Deere Louis Dreyfus Scania 
Magistre & Psykologer Nykredit Paedagogernes Pension 
 American Hellenic Hull Gard Swiss Re 
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Standard Chartered 
NGO  Forum for the Future 

 Bollore GES International RightShip 
 Lloyds’ Register.  

 

 
 

20
31

4
 

 SDG 
   

 

Maersk     
MSC     
CMA CGM     
Hapag-Lloyd     
Carnival      
Wallenius Wilhelmsen     
Oldendorff     
Euronav     
Navios     
Danaos     
Fredriksen       
Fjord 1     
Color Line     
Hurtigruten     
Höegh      
Rosatom     
Stena Group     
Navigator Gas     
Exmar     
Scandlines     
Stolt Tankers     

 

Maersk
 

Maersk SDGs
2030 2008 60 2050
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2030
 

Maersk 2020 ESG
 

3,390 GHG 96  
305,000  

1,900
1,330  

 
Maersk LNG

Maersk
Maersk Mc-Kinney Møller Center for Zero Carbon Shipping

 
Energy Transmission Commission

100 Maersk
20   

Maersk
 

Maersk

 
2020 Maersk CO2 50

2030 2008 60
  

2021 11 Maersk

 Cicero 
Shade of Green ICMA

8 1
5  

Maersk Mc-Kinney Møller Center for Zero Carbon Shipping Maersk

 
Global Logistics Emissions Council

GHG
 

The Global Maritime Forum
 

The Sustainable Shipping Initiative
 

Road Freight Zero 2030
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The Sustainable Air Freight Alliance

CO2

 
Transform to Net Zero 2050

 
The Ship Recycling Transparency 

Initiative
 

Maersk COP26
First Movers Coalition 2050

GHG 50
35  

The Marine Anti-Corruption Network
 

ITC SheTrades  
Responsible Trucking

 
 

Maersk

 
Maersk Tankers ESG SDGs

2008
2030 45 2050 75  

Maersk Tankers Getting to 
Zero Coalition   

2020 Maersk Tankers Cargill
  

Maersk Tankers 2021 11
CEO

 
Maersk Drilling ESG SDGs 9 3

2030 GHG 50
Maersk Drilling

 

Maersk Drilling INEOS Oil & Gas
Wintershall Project Greensand 2025

CO2 2030 350 CO2   
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Maersk  MSC ESG SDGs
IMO MSC CEO 2021
9 2050   

2020 ABN AMRO MSC 13

IMO 2050 GHG 50 MSC
  

Maersk  MSC
  

2030
Getting to Zero Coalition

 
MSC Green Voyage 2050

Global Industry Alliance for Low Carbon Shipping

 
The Hydrogen Council

CEO  
The North American Marine Environment Protection 

Association   
The Society for Gas as a Marine Fuel LNG

 
The International Chamber of Shipping  
The World Shipping Council  

 
MSC

COVID CO2 570,000 650,000
170 210  

MSC Cruises IMO
2030 2008  40 2050

70 2050 GHG 50   
 

CMA CGM SDGs 2050
3

  
LNG

 
2019 Coalition for the Energy of the Future

7
LNG

 
CMA CGM
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LNG LNG

LNG
 

Fondation de la Mer 2015
  

 
CMA CGM CO2 2020 780

2.330 2020
CO2 120,000  75,000  

 

Hapag-Lloyd ESG SGD 13 SDGs 6
  

LNG

 
Getting to Zero Coalition

Hapag-Lloyd
EcoTransIT World Initiative  

 

Carnival Group SDGs 2030 ESG
2030 2008

40 60 LNG
  

Carnival EU IMO ILO
 

Carnival
 

 

Wallenius Wilhelmsen ESG 13 SDGs 7

  
2020 GHG 380

6,200  
2030 2.5 2030

GHG 2019 27.5  
Wallenius Wilhelmsen  

Getting to Zero Coalition  
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Oldendorff 2050 CO2

HFO GHG
Well to Propeller

 
Oldendorff   

Getting to Zero 
Coalition

Clean Shipping Alliance
 

 

Euronav

 
Euronav 2020 GHG 310

232 640,000 87
 

50 95,000

Carbon Disclosure Project   
Euronav ESG SDGs 9

2017 3 4
  

2020 9 2
7 1,300   
Euronav 140 Getting to Zero 

Coalition 2030
 

 

Navios 2050
2   

ESG SDGs
 

 

Danaos IMO 2030 11 2019
2020 GHG

310  
2021 11 Danaos

2021
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ESG SDGs

 
 

Fredriksen Frontline Golden Ocean SFL Flex LNG Avance 
Gas ESG

SDGs IMO GHG ESG
Sustainability Accounting Standards Board

financially-material
 

Frontline IMO 2030 2050 GHG
DNV Frontline IMO 2030 2050

Decarbonization Journey Towards IMO 2030-2050
 

Frontline 2020 GHG CO2 180
5 VLSFO ULSFO HFO

2019 1,900 2020 1,000 HFO
2020 41  

Frontline ESG SDGs 3 13
14 16  

Golden Ocean 2020 GHG CO2 160
41 VLSFO ULSFO HFO

2019 2,500 2020 700 HFO 2020
24  

Golden Ocea Frontline SDGs 13 14 16
9  

2021 9 Golden Ocean

 
SFL 2020 GHG CO2 390
19 VLSFO ULSFO HFO 2019

2,300 2020 1,120 HFO 2020
53  

Golden Ocean SFL ESG SDGs 9 13 14 16
  

SFL
2021 4 1 5,000

 
Flex LNG 2020 GHG CO2 490,000
HFO 2019 495,000 2020 Golden Ocean

SFL Flex LNG ESG SDGs  9 13 14 16
SDG 3 2020
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Avance Gas 2020 GHG CO2 450,000
HFO 2019 700 2020 150 Avance 
Gas ESG SDGs 3 13 14 16  
SeaDrill 2012

SeaDrill ESG
 

2021 11 John Fredriksen ST Energy 
Transition I Ltd IPO 2 5,000

ST Energy Transition I
 

 

Fjord1 ESG SDGs 6
2020 CO2  175,000  100,000

LNG   
2015

Fjord1   
2017 12

25
5 2021 LNG 3

2023 80 85 45 2021
39

 
 

Color Line ESG SDGs Color 
Line

  
 

Hurtigruten Group ESG SDGs 9  
Hurtigruten Group HFO

HFO 9
2020

 
2021 11 Hurtigruten Group Danske Bank DNB Markets 3

 
 

Höegh Autoliners ESG SDGs 10 2020
100

Getting to Zero Coalition  
Aurora RORO 4 8

Euronext Growth
 Leif Höegh  60.5
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Maersk 38.2 CEO 1.3 10
Aurora RORO 4  

Höegh LNG ESG
ESG

 
 

Rosatom State Atomic Energy Corporation SDGs 6
ESG 6
7 13

Rosatom GHG  
 

Stena Group ESG SDGs 10   
2020 CO2 330

Stena Bulk 54 Stena Line
38 Stena Ro-Ro emissions 3 Stena Drilling

5  CO2 2017 2019
0.46 2020 0.49  

Stena Group

 
Stena Lines Stena Ro-Ro Stena Bulk

  
Stena Bulk 2021 4 Stena Bulk

2040 2050
Stena Bulk

2050  
 

Navigator Gas ESG SDGs 5  
2020 Navigator Gas

IMO   
Navigator Gas 2000 CO2  680,000  

LNG Navigator Gas
CHOOSE

 
 

Exmar ESG SDGs 6
Sustainability Accounting Standards Board

standards for reporting financially material 
sustainability information to investors  

2020 CO2  600,000  HFO
60   
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Exmar GHG
  

 

Scandlines ESG SDGs 5
  

7 6

2021
 

Scandlines 2020 130,000   
 

Stolt Nielsen ESG SDGs 3
2020 190

GHG EEOI Energy 
Efficiency Operational Indicator   

Stolt Tankers 2030 2008 50
2050   

Stolt Tankers IMO
EU IMO

 
Stolt Tank Containers   
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20
32

 

 SDGs 
 

 

Shell    
TotalEnergies    
BP    
Equinor    
Repsol    
Glencore    
Arcelor Mittal    
Anglo American    
Yara    
Unilever    
PUMA    
Adidas    
Ikea    
Volkswagen    
BMW    
BHP    
Rio Tinto    
Cargill    
Trafigura    
Michelin    
Volvo    
Heineken    

 

Shell
2021 10 COP26 2050

Powering Progress 3
  

2021 120  
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2021 20 30
 

Third Point
Legacy Shell Future 

Shell Shell
  

2021 5 Shell Shell
2030 2019 45 Shell

1
 

2019 Shell
100

  
2020 Shell Shipping & Maritime 2

Decarbonizing Shipping - All Hands on Deck
Decarbonizing Shipping - Setting Shell’s Course  

Decarbonizing Shipping - All Hands on Deck Shell Shipping & Maritime 

 
2020 2023  

  
2023 IMO

EU Shell IMO
2050 2030

2040
 

 

 
Getting to Zero Coalition Coordinated
  

 
 

 
Shell

just-
in-time  

Shell  
Shell
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Centre for Maritime Futures
 

Shell LNG
  

Shell
GS Energy CPC CNOOC

LNG   
 

TotalEnergies
2050

 
TotalEnergies ESG SDGs 6

Sustainability Accounting Standards Board
standards for reporting financially 

material sustainability information to investors   
TotalEnergies LNG LNG 2

1 1
  

10 TotalEnergies 30 50
5 15

 
TotalEnergies   
TotalEnergies 2020 Getting to Zero Coalition

2030
 

 

2020 BP 2050
BP

Shell BP
 

BP ESG SDGs 6   
BP Shipping LNG

Mewis
  

 

Equinor ESG SDGs 17   
GHG OSV

  
Equinor 2050

2030 2008
50 2050 50
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Equinor 2030 2050
 

Equinor  
 

Repsol ESG SDGs 17 6
2019 2050   

Repsol
LNG

2025 7,500MW
 

 

Glencore ESG SDGs 6   

Glencore
2035 2020 40 2050

  
 

  
17 ArcelorMittal

2050
2030 30  
 

Anglo American 2021
ESG
  

Task Force on 
Climate-related Financial Disclosures  

Anglo American 2040
2021 11

 2030 CO2 30  
Anglo American   

 

Yara
   

Yara

 
Yara

 
Yara
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17 850
200,000 17

580,000  
Yara 3  

Skuiskil  Ørsted
70,000

2025  
Yara NFL Porstrunn

20,000
2023

500,000  
Yara Engie

3,500
2023  

 
Yara Yara

Kongsberg Maritime
 

Yara Birkeland Yara Prosgrunn
4,000 VARD

120TEU   
2021 11 2022 2
1 2   

 

Maersk FrieslandCampina DSM Shell Philips Heineken
Dutch Sustainable Growth Coalition

2019

Mette Maersk
Shell   

Unilever Maersk Microsoft Nike 2050
Transform to Net Zero 

Initiative  
Unilever 1.5 2030

 Exponential Roadmap Initiative  
Unilever Cargo Owners for Zero Emission Vessels coZEV

9 coZEV 2040
2050  

 

Puma 10FOR25 SDGs
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Puma Adidas ESG SDGs

 CO2 2017
2025 15 2030 30   

Adidas 90
 

2020 Adidas Reebok 80 98
 

 

Ikea 200  

 
2030 GHG

5
2030 2017 70

  
Ikea 2030
3  

 
 

 
 

Ikea 2019 CMA CGM CMA CGM  White Shark
CMA CGM Alexander Von 

Humboldt  
Ikea 2040 2050

Cargo Owners for Zero Emission Vessels 9
 

 

19 64 116
  

Volkswagen ESG SDGs 17 2
2050

GHG 2025 2015 30
  

Volkswagen Group Logistics 7,700
11

 250,000   
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Volkswagen  
LNG

Volkswagen 11 2
2020 11 GoodFuels RORO

Patara GoodFuels 100
CO2 85 SOx

Volkswagen 2
GoodFuels  biodiesel  

11 6 LNG Siem Confucius Siem 
Aristotle 2 2020 Volkswagen  
Wallenius Marine  SFL Corporation LNG 4

4 2023 6 MAN 2
 

 
  

Volkswagen BMW 2050

1 2030 2019 20
 

BMW
2020

United European Car Carriers GoodShipping Program
UECC 2,080CEU RORO Autosky

GoodFuels   
BMW Maersk Wallenius Wilhelmsen Logistics H&M Levi’s

Marks & Spencer LEO  
  

BMW Wallenius Wilhelmsen Orcelle 
Wind  
 

BHP 2050
ESG SDGs

 
2030 2020 40

 
BHP Freight Rio Tinto 2001

RightShip 2007 Cargill
RightShip RightShip CO2 GHG

 RightShip
RightShip

LNG RightShip
LNG  

2021 Global Centre for Maritime 
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Decarbonization BHP 2021 Oldendorff
2022  Eastern Pacific LNG

 
 

Rio Tinto ESG SDGs
2030 2018 15

  
Rio Tinto Marine & Logistics 17 210 3

Anglo Eastern ASP Ship Management  
RightShip Rio Tinto GHG

CO2  
 

Cargill 2025
GHG 2017 10 2030
1 30  

Cargill 300 2020 1
8,500  1,000  

RightShip Cargill GHG
CO2  

RightShip  
Cargill 2020 2020

 
Cargill 13 300

 
EEOI Cargill

ZeroNorth   
Cargill 2020 10

GHG 2050 2008 50
IMO   

Cargill Deltamarin BAR Technologies BAR Technology WindWings

CO2 30 Cargill
MR EU CHEK

2022
Cargill

WindWings
2020 2 WindWings

 
2020 Cargill Maersk Tankers
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Cargill Maersk McKinney Møller Center for Zero Carbon Shipping
 

Cargill Getting to Zero Coalition
2030

 
Cargill

 
 

Cargill 2030
e   

 

Trafigura
45 65 50 55

 
Trafigura SEEMP EEDI

IMO
 

Trafigura Smart Freight Centre Global Logistics 
Emissions Council GLEC  

2020 8 Trafigura
CO2 1 250 300

IMO   
Trafigura 2021 2030 2019

25 2020
70 IMO 2008 48

 
Trafigura COP26 First Mover 

Coalition Trafigura 2030
6

 
Trafigura  

 

Michelin ESG SDGs 17
2050

4   
CO2

2030 CO2 2010 50
CO2 2018 10 2020

10 70 CO2  

 
Michelin CO2

Science Based Targets SBT  
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Michelin
  

Michelin CMA CGM Coalition for the Energy of the Future
Transport Decarbonization Alliance Movin’On

  
14 Coalition for the Energy of the Future 7

7
LNG

CO2

  
Transport Decarbonization Alliance 2050

 
Movin’On 300

Michelin Research & Development 2
Wing Sail Mobility WISAMO

2022  
2030 2018 15

2021 2 Michelin Neoline Neoline
1 Michelin

4,200
Neoline 136m 2023 2024 2

Michelin
50 1 Neoploa Mobility Neoline

Renault Longchamp Clarins Hennessy
 

COP26 Michelin 1.5
Race to Zero  

 

Volvo ESG SDGs 17
2040

  

  
Volvo CO2 Science Based Targets SBT

GHG Greenhouse Gas Protocol
  

2019
20

1 4 6 24,000
  

Volvo COP26 First Mover 
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Coalition GHG 2050 50
  

BMW Wallenius Wilhelmsen Orcelle 
Wind  

Volvo 2010 Zhejiang Geely Holding  
2025 25 2045

  
 

Heineken 1.5 Brew a Better 
World Heineken 2030 2040

Brew a Better World
SDGs  

Michelin  Volvo CO2 Science 
Based Targets SBT  

Maersk Unilever FrieslandCampina DSM Shell Philips
Dutch Sustainable Growth Coalition 2019

Mette Maersk
Shell

  
2020 Heineken  Wärtsilä Engie ING Zero 

Emission Services ZES
ZES CO2 100

ZES
Zepack

  
ZES 2050 650 Zepack 400 20

Zepack Alpenaar
Heineken

Heineken  45,000 2030
150  

Heineken RE100
RE100 300 100
Heineken 1.5 We Mean Business Coalition

Race to Zero   
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2022 4 3  
 

  

100-0013 3-8-1  
 TEL 03-3502-2063 FAX 03-3503-1479 
 

  

107-0052 2-10-9  
 TEL 03-5575-6426 FAX 03-5114-8941 
 

 

 
 




