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ŌƳǵǭϐĀ± ì 
Ā± ìϐƆǡϐįƨϐƆƨŕŝǖŝƨŕŝƨǭϐŎƳƦƦŝǙŎƆįƝϐŎƳƨǡǵƝǭįƨŎȔϐŕŝŕƆŎįǭŝŕϐǭƳϐŎįǭįƝȔǡƆƨŸϐǭƀŝϐŕŝŎįǙŌƳƨƆǡįǭƆƳƨϐ
ƳŷϐǭƀŝϐǡƀƆǖǖƆƨŸϐƆƨŕǵǡǭǙȔΟϐĘƆǭƀϐƳǵǙϐŕŝŝǖϐƆƨŕǵǡǭǙȔϐŝȓǖŝǙǭƆǡŝΠϐŝȓŎŝǖǭƆƳƨįƝϐįƨįƝȔǭƆŎįƝϐŎįǖįŌƆƝƆǭƆŝǡϐ
įƨŕϐǡǭįǭŝζƳŷζǭƀŝζįǙǭϐǖǙƳǖǙƆŝǭįǙȔϐƦƳŕŝƝǡΠϐȎŝϐǡǵǖǖƳǙǭϐƳǵǙϐŎƝƆŝƨǭǡϐƆƨϐƨįȍƆŸįǭƆƨŸϐǭƀŝϐŎƳƦǖƝŝȓƆǭƆŝǡϐ
ƳŷϐǭƀƆǡϐǭǙįƨǡƆǭƆƳƨϐŌȔϐǖǙƳȍƆŕƆƨŸϐŸǙƳǵƨŕŌǙŝįƙƆƨŸϐŕįǭįΠϐįƨįƝȔǡŝǡϐįƨŕϐƆƨǡƆŸƀǭǡΟϐrƨǭŝǙƨįǭƆƳƨįƝƝȔϐ
ǙŝŎƳŸƨƆǡŝŕϐŷƳǙϐƳǵǙϐȎƳǙƙΠϐĀ± ìϐŕŝƝƆȍŝǙǡϐŌŝǡǖƳƙŝϐŎƳƨǡǵƝǭįƨŎȔϐǡŝǙȍƆŎŝǡϐŷƳǙϐįϐȎƆŕŝϐǙįƨŸŝϐƳŷϐ
ŎƝƆŝƨǭǡϐƆƨŎƝǵŕƆƨŸϐǙŝŸǵƝįǭƳǙǡΠϐŸƳȍŝǙƨƦŝƨǭǡΠϐ³f¾ǡϐįƨŕϐŎƳǙǖƳǙįǭŝǡΟ 

eƳǙϐƦƳǙŝϐƆƨŷƳǙƦįǭƆƳƨΠϐǖƝŝįǡŝϐŸŝǭϐƆƨϐǭƳǵŎƀΡϐŝƨǘǵƆǙŝǡЎǵƦįǡΟŎƳΟǵƙ 

ŌƳǵǭϐĀ=§ 
ùƀŝϐĀ=§ϐMƨŝǙŸȔϐrƨǡǭƆǭǵǭŝϐƀƳǡǭǡϐįϐȎƳǙƝŕϐƝŝįŕƆƨŸϐǙŝǡŝįǙŎƀϐŸǙƳǵǖϐȎƀƆŎƀϐįƆƦǡϐǭƳϐįŎŎŝƝŝǙįǭŝϐǭƀŝϐ
ǭǙįƨǡƆǭƆƳƨϐǭƳϐįƨϐŝǘǵƆǭįŌƝŝϐįƨŕϐǡǵǡǭįƆƨįŌƝŝϐŝƨŝǙŸȔϐįƨŕϐǭǙįŕŝϐǡȔǡǭŝƦϐȎƆǭƀƆƨϐǭƀŝϐŎƳƨǭŝȓǭϐƳŷϐǭƀŝϐ
ƳŎŝįƨΟϐùƀŝϐìƀƆǖǖƆƨŸϐįƨŕϐ¾ŎŝįƨǡϐäŝǡŝįǙŎƀϐfǙƳǵǖσǡϐƦǵƝǭƆζŕƆǡŎƆǖƝƆƨįǙȔϐȎƳǙƙϐƳƨϐǭƀŝϐǡƀƆǖǖƆƨŸϐįƨŕϐ
ƳŎŝįƨϐǡȔǡǭŝƦϐƝŝȍŝǙįŸŝǡϐįŕȍįƨŎŝŕϐŕįǭįϐįƨįƝȔǭƆŎǡΠϐŎǵǭǭƆƨŸζŝŕŸŝϐƦƳŕŝƝƝƆƨŸΠϐįƨŕϐǙƆŸƳǙƳǵǡϐ
ǙŝǡŝįǙŎƀϐƦŝǭƀƳŕǡΠϐǖǙƳȍƆŕƆƨŸϐŎǙǵŎƆįƝϐƆƨǡƆŸƀǭǡϐŷƳǙϐŕŝŎƆǡƆƳƨζƦįƙŝǙǡϐƆƨϐŌƳǭƀϐǖƳƝƆŎȔϐįƨŕϐƆƨŕǵǡǭǙȔΟϐ
ùƀŝϐŸǙƳǵǖϐŷƳŎǵǡŝǡϐƳƨϐǭƀǙŝŝϐŎƳǙŝϐįǙŝįǡΡϐįƨįƝȔǡƆƨŸϐŌƆŸϐŕįǭįϐǭƳϐǵƨŕŝǙǡǭįƨŕϐǭƀŝϐŕǙƆȍŝǙǡϐƳŷϐǡƀƆǖǖƆƨŸϐ
ŝƦƆǡǡƆƳƨǡΠϐŕŝȍŝƝƳǖƆƨŸϐƦƳŕŝƝǡϐįƨŕϐŷǙįƦŝȎƳǙƙǡϐǭƳϐŝȓǖƝƳǙŝϐǭƀŝϐǖįǭƀϐǭƳȎįǙŕϐȟŝǙƳζŝƦƆǡǡƆƳƨϐ
ǡƀƆǖǖƆƨŸΠϐįƨŕϐŎƳƨŕǵŎǭƆƨŸϐǡƳŎƆįƝϐǡŎƆŝƨŎŝϐǙŝǡŝįǙŎƀϐǭƳϐŝȓįƦƆƨŝϐǭƀŝϐǖƳƝƆŎȔϐįƨŕϐŎƳƦƦŝǙŎƆįƝϐ
ǡǭǙǵŎǭǵǙŝǡϐǭƀįǭϐŝƨįŌƝŝϐǭƀŝϐŕŝŎįǙŌƳƨƆǡįǭƆƳƨϐƳŷϐǭƀŝϐǡƀƆǖǖƆƨŸϐǡŝŎǭƳǙΟ 

eƳǙϐƦƳǙŝϐƆƨŷƳǙƦįǭƆƳƨΠϐǖƝŝįǡŝϐŸŝǭϐƆƨϐǭƳǵŎƀΡϐǭǙƆǡǭįƨΟǡƦƆǭƀЎǵŎƝΟįŎΟǵƙ 

ŎƙƨƳȎƝŝŕŸŝƦŝƨǭǡ 
ùƀŝϐǙŝǖƳǙǭϐƆǡϐǡǵǖǖƳǙǭŝŕϐŌȔϐŷǵƨŕƆƨŸϐǙŝŎŝƆȍŝŕϐŌȔϐĀ=§ϐŷǙƳƦϐ=ƝƆƦįǭŝȎƳǙƙǡϐeƳǵƨŕįǭƆƳƨϐįƨŕϐ
ãǵįŕǙįǭǵǙŝϐ=ƝƆƦįǭŝϐeƳǵƨŕįǭƆƳƨΠϐŷƳǙϐȎƀƆŎƀϐǭƀŝϐįǵǭƀƳǙǡϐįǙŝϐȍŝǙȔϐŸǙįǭŝŷǵƝΟ 

ùƀƆǡϐǙŝǖƳǙǭϐȎįǡϐįǵǭƀƳǙŝŕϐŌȔϐDǙϐùǙƆǡǭįƨϐìƦƆǭƀϐΰĀ=§αϐįƨŕϐDǙϐmįȔŕƨϐeǙįƨŎƆǡϐΰĀ± ìαΟϐùƀŝϐȍƆŝȎǡϐ
ŝȓǖǙŝǡǡŝŕϐįǙŝϐǭƀƳǡŝϐƳŷϐǭƀŝϐįǵǭƀƳǙΠϐįƨŕϐŕƳϐƨƳǭϐƨŝŎŝǡǡįǙƆƝȔϐǙŝǖǙŝǡŝƨǭϐǭƀƳǡŝϐƳŷϐǭƀŝϐŎƝƆŝƨǭΟ 

DƆǡŎƝįƆƦŝǙ 
ùƀƆǡϐǙŝǖƳǙǭΠϐƆƨϐƆǭǡϐŝƨǭƆǙŝǭȔϐįƨŕϐǭƀŝϐƆƨŷƳǙƦįǭƆƳƨϐįƨŕϐƦįǭŝǙƆįƝϐƆƨϐƆǭϐΰƆƨŎƝǵŕƆƨŸϐǡǵǖǖƳǙǭƆƨŸϐ
ƆƨŷƳǙƦįǭƆƳƨαϐƆǡϐǖǙƳȍƆŕŝŕϐŷƳǙϐƆƨŷƳǙƦįǭƆƳƨϐįƨŕϐƆƝƝǵǡǭǙįǭƆȍŝϐǖǵǙǖƳǡŝǡϐƳƨƝȔϐįƨŕϐǡƀƳǵƝŕϐƨƳǭϐŌŝϐǵǡŝŕϐ
ŷƳǙϐįƨȔϐŎƳƦƦŝǙŎƆįƝϐįƨŕέƳǙϐƨƳƨζŎƳƦƦŝǙŎƆįƝϐǖǵǙǖƳǡŝϐȎƀįǭǡƳŝȍŝǙΟϐrƨŷƳǙƦįǭƆƳƨϐįƨŕϐŕįǭįϐǖǙƳȍƆŕŝŕϐ
ƆƨϐǭƀŝϐǙŝǖƳǙǭϐƆǡϐǖǙƳȍƆŕŝŕϐωįǡϐƆǡωϐįƨŕϐωįǡϐįȍįƆƝįŌƝŝωΠϐȎƆǭƀƳǵǭϐįƨȔϐǙŝǖǙŝǡŝƨǭįǭƆƳƨΠϐȎįǙǙįƨǭƆŝǡϐƳǙϐ
ŎƳƨŕƆǭƆƳƨǡϐƳŷϐįƨȔϐƙƆƨŕΠϐŝƆǭƀŝǙϐŝȓǖǙŝǡǡϐƳǙϐƆƦǖƝƆŝŕΠϐƆƨŎƝǵŕƆƨŸϐįƝƝϐƆƦǖƝƆŝŕϐȎįǙǙįƨǭƆŝǡϐƳǙϐŎƳƨŕƆǭƆƳƨǡϐ
ƳŷϐƦŝǙŎƀįƨǭįŌƆƝƆǭȔΠϐƦŝǙŎƀįƨǭįŌƝŝϐǘǵįƝƆǭȔΠϐɊǭƨŝǡǡϐŷƳǙϐįϐǖįǙǭƆŎǵƝįǙϐǖǵǙǖƳǡŝΠϐŕǵǙįŌƆƝƆǭȔΠϐǭƆǭƝŝΠϐįƨŕϐ
ƨƳƨζƆƨŷǙƆƨŸŝƦŝƨǭΟϐ 

Ā± ìϐrƨǭŝǙƨįǭƆƳƨįƝϐ§ƆƦƆǭŝŕϐȎƆƝƝϐƨƳǭϐŌŝϐƝƆįŌƝŝϐŷƳǙϐįƨȔϐŕƆǙŝŎǭΠϐƆƨŕƆǙŝŎǭΠϐƆƨŎƆŕŝƨǭįƝΠϐǡǖŝŎƆįƝΠϐ
ǖǵƨƆǭƆȍŝΠϐŎƳƨǡŝǘǵŝƨǭƆįƝϐŕįƦįŸŝǡΠϐŌǵǡƆƨŝǡǡϐƝƳǡǡŝǡΠϐƆƨŎƝǵŕƆƨŸϐȎƆǭƀƳǵǭϐƝƆƦƆǭįǭƆƳƨϐƝƳǡǡϐƳŷϐƳǙϐ
ŕįƦįŸŝϐǭƳϐǖǙƳɊǭǡΠϐƆƨŎƳƦŝΠϐǙŝȍŝƨǵŝΠϐǵǡŝΠϐǖǙƳŕǵŎǭƆƳƨΠϐįƨǭƆŎƆǖįǭŝŕϐǡįȍƆƨŸǡΠϐŌǵǡƆƨŝǡǡΠϐŎƳƨǭǙįŎǭǡΠϐ
ŎƳƦƦŝǙŎƆįƝϐƳǖǖƳǙǭǵƨƆǭƆŝǡϐƳǙϐŸƳƳŕȎƆƝƝΟϐ 

ùƀŝϐƆƨŷƳǙƦįǭƆƳƨϐįƨŕϐƦįǭŝǙƆįƝϐŎƳƨǭįƆƨŝŕϐƆƨϐǭƀƆǡϐǙŝǖƳǙǭϐƆǡϐƨƳǭϐįƨϐįƝǭŝǙƨįǭƆȍŝϐǭƳϐįŕȍƆŎŝϐŷǙƳƦϐįƨϐ
įǖǖǙƳǖǙƆįǭŝƝȔϐǘǵįƝƆɊŝŕϐǖǙƳŷŝǡǡƆƳƨįƝΟ 
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͑Ο Drì=Āììr¾³ ͑  ͔
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List of Abbreviations  

Mä ƨƨǵįƝϐMŷɊŎƆŝƨŎȔϐäįǭƆƳ 

rì ǵǭƳƦįǭƆŎϐƆŕŝƨǭƆɊŎįǭƆƳƨϐìȔǡǭŝƦ 

DĘù DŝįŕȎŝƆŸƀǭϐùƳƨƨįŸŝ 

MMDr MƨŝǙŸȔϐMŷɊŎƆŝƨŎȔϐDŝǡƆŸƨϐrƨŕŝȓ 

MM¾r MƨŝǙŸȔϐMŷɊŎƆŝƨŎȔϐ¾ǖŝǙįǭƆƳƨįƝϐrƨŕŝȓ 

Mrė MǡǭƆƦįǭŝϐrƨŕŝȓϐėįƝǵŝ 

fmf fǙŝŝƨƀƳǵǡŝϐfįǡ 

fù fǙƳǡǡϐùƳƨƨįŸŝ 

r±¾ rƨǭŝǙƨįǭƆƳƨįƝϐ±įǙƆǭƆƦŝϐ¾ǙŸįƨƆȟįǭƆƳƨ 

±Má= ±įǙƆƨŝϐMƨȍƆǙƳƨƦŝƨǭϐáǙƳǭŝŎǭƆƳƨϐ=ƳƦƦƆǭǭŝŝ 

ì¾f 
 
ìMM±á 

ìǖŝŝŕϐ¾ȍŝǙϐfǙƳǵƨŕ 
 
ìƀƆǖϐMƨŝǙŸȔϐMŷɊŎƆŝƨŎȔϐ±įƨįŸŝƦŝƨǭϐáƝįƨ 

 

ùMĀ ùȎŝƨǭȔϐMǘǵƆȍįƝŝƨǭϐĀƨƆǭǡ 

Ā³=ù D ĀƨƆǭŝŕϐ³įǭƆƳƨǡϐ=ƳƨŷŝǙŝƨŎŝϐƳƨϐùǙįŕŝϐįƨŕϐDŝȍŝƝƳǖƦŝƨǭ 
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MȔŞŏǶǮƇȎŞΥǢǶƧƧİǚȕ 
áǵǙǖƳǡŝϐįƨŕϐǡŎƳǖŝϐƳŷϐǭƀƆǡϐǙŝǖƳǙǭ 

Ā± ìϐįƨŕϐĀ=§ϐƀįȍŝϐȎƳǙƙŝŕϐǭƳϐǖǙƳŕǵŎŝϐŕįǭįϐįƨŕϐįƨįƝȔǡƆǡϐǙŝƝįǭƆƨŸϐǭƳϐǭǙŝƨŕǡϐƆƨϐƆƨǭŝǙƨįǭƆƳƨįƝϐ
ǡƀƆǖǖƆƨŸϐŝƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐ΟϐùƀƆǡϐȎƳǙƙϐǡŝŝƙǡϐǭƳϐŝȓǖįƨŕϐǵǖƳƨϐǭƀŝϐɊƨŕƆƨŸǡϐƳŷϐǭƀŝϐ
r±¾σǡϐùƀƆǙŕϐįƨŕϐeƳǵǙǭƀϐfmfϐìǭǵŕƆŝǡΠϐȎƀƆŎƀϐŎƳȍŝǙϐǭƀŝϐǖŝǙƆƳŕϐŷǙƳƦϐ͎͎͖͐ϐǭƳϐ͎͐͏͖ΠϐŌȔϐǖǙƳȍƆŕƆƨŸϐ
įƨϐįƨįƝȔǡƆǡϐƳŷϐŸǙŝŝƨƀƳǵǡŝϐŸįǡϐįƨŕϐŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐǭǙŝƨŕǡϐȎƆǭƀƆƨϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐ
ɋŝŝǭϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐ϐǵǡƆƨŸϐįϐǵƨƆɊŝŕϐƦŝǭƀƳŕƳƝƳŸȔϐΰĀ± ìϐįƨŕϐĀ=§ϐǖǙƳŕǵŎŝŕϐǭƀŝϐfmfϐ
ƆƨȍŝƨǭƳǙƆŝǡϐƆƨϐǭƀŝϐǭƀƆǙŕϐįƨŕϐŷƳǵǙǭƀϐfmfϐǡǭǵŕƆŝǡϐįƨŕϐƀįȍŝϐŝȓǭŝƨŕŝŕϐǭƀŝϐƦƳŕŝƝϐǭƳϐƨƳȎϐŎƳȍŝǙϐǭƀŝϐ
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This report provides data describing overall trends in international shipping as well as more 
detailed information on specific vessel types that serve to illustrate the drivers of broader 
sectoral patterns in recent years. The more granular elements of the  report focus specifically 
on the cruise, oil tanker, container, and bulk carrier fleets, which collectively account for more 
than 70% of GHG emissions in the sector 1.  

The work in this report offers a valuable resource in understanding the response of the sector 
in the lead-up to the entry into force of short - term measures from the IMO (these were 
adopted in 2018 but entered into force in January 2023), and the impact of  recent global and 
geopolitical events (e.g. the COVID-19 Pandemic) on the sector. This report will also 
contribute to the ongoing debates within the IMO regarding mid - and long-term measures 
aimed at reducing GHG emissions and carbon intensity. 
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ǭƀŝϐ͎͐͏͖ζ͐ ͎͐͐ϐǖŝǙƆƳŕϐǡįȎϐǭƀŝϐ=ƳȍƆŕζ͏ ͗ϐŝǙįϐŕƆǡǙǵǖǭƆƳƨϐǭƳϐǭǙįŕŝϐįƨŕϐǡƀƆǖǖƆƨŸΠϐŷƳƝƝƳȎŝŕϐŌȔϐǭƀŝϐ
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ŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐƦŝįǡǵǙŝŕϐįǡǡǵƦƆƨŸϐ͏͎͎ЊϐǵǭƆƝƆǡįǭƆƳƨϐƳŷϐƆǭǡϐŎįǙŸƳϐŎįǙǙȔƆƨŸϐŎįǖįŎƆǭȔαΠϐȎƀƆƝǡǭϐ
ƳȍŝǙϐǭƀŝϐǡįƦŝϐǖŝǙƆƳŕϐǭƀŝϐMM¾rϐƀįǡϐŕŝǭŝǙƆƳǙįǭŝŕΟϐùƀƆǡϐƆǡϐǖįǙǭƆŎǵƝįǙƝȔϐƆƦǖƳǙǭįƨǭϐŸƆȍŝƨϐMM¾rϐƆǡϐ
ȎƀįǭϐƦįǭǭŝǙǡϐȎƀŝƨϐŎƳƨǡƆŕŝǙƆƨŸϐǭƀŝϐƝƳƨŸζǙǵƨϐǭǙŝƨŕϐƆƨϐįŌǡƳƝǵǭŝϐŝƦƆǡǡƆƳƨǡϐįǡϐįϐŷǵƨŎǭƆƳƨϐƳŷϐ
ŕŝƦįƨŕϐŷƳǙϐǭǙįƨǡǖƳǙǭϐįƨŕϐǡƀƳȎǡϐƆǭωǡϐŎǙƆǭƆŎįƝϐƨƳǭϐǭƳϐǭįƙŝϐ MäϐƆƦǖǙƳȍŝƦŝƨǭϐįǡϐįϐǖƳǡƆǭƆȍŝϐǡƆŸƨϐƆŷϐƆǭϐ
ƆǡϐƨƳǭϐįƝǡƳϐǡǵǖǖƳǙǭŝŕϐŌȔϐįϐǭǙŝƨŕϐƆƨϐMM¾rϐƆƦǖǙƳȍŝƦŝƨǭΟϐ 

eƳǙǭǵƨįǭŝƝȔΠϐǭƀŝϐŝȓǖƝįƨįǭƆƳƨϐƆǡϐįƝǡƳϐįƨϐƳǖǖƳǙǭǵƨƆǭȔϐθϐƆŷϐŕŝƦįƨŕϐƆƨϐŕƆŷŷŝǙŝƨǭϐǡŝŸƦŝƨǭǡϐƳŷϐ
ƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐŎƳƦŝǡϐƦƳǙŝϐƆƨǭƳϐƝƆƨŝϐȎƆǭƀϐǭƀŝϐɋŝŝǭϐŎįǖįŎƆǭȔέǡǵǖǖƝȔϐƳȍŝǙϐǭƀŝϐŎƳƦƆƨŸϐ
ȔŝįǙǡΠϐǭƀŝǙŝϐƆǡϐįϐƝƳǭϐƳŷϐǖƳǭŝƨǭƆįƝϐŷƳǙϐƀƆŸƀŝǙϐǵǭƆƝƆǡįǭƆƳƨϐįƨŕϐǙįǖƆŕϐƆƦǖǙƳȍŝƦŝƨǭϐƆƨϐƳǖŝǙįǭƆƳƨįƝϐ
ŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐįǡϐƦŝįǡǵǙŝŕϐŌȔϐMM¾rϐθϐŸƆȍŝƨϐįȍŝǙįŸŝϐǡƀƆǖϐǡƆȟŝǡϐįǙŝϐƀƆŸƀŝǙΠϐǭŝŎƀƨƆŎįƝϐŝŷɊŎƆŝƨŎȔϐ
ƳŷϐƆƨŕƆȍƆŕǵįƝϐǡƀƆǖǡϐƆǡϐΰƦƳŕŝǡǭƝȔαϐƝƳȎŝǙϐįƨŕϐįȍŝǙįŸŝϐǡǖŝŝŕǡϐįǙŝΠϐįǭϐƝŝįǡǭϐƆƨϐ͎͐͐͐ΠϐǙŝƦįƆƨƆƨŸϐƝƳȎΟϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͔

͏Ϋ sƩǮǚƴŖǶŏǮƇƴƩ 

͏Ο͏Ο =Ƴƨǭŝȓǭ 
ùƀŝϐùƀƆǙŕϐΰ͎͐͏͒αϐįƨŕϐeƳǵǙǭƀϐΰ͎͎͐͐αϐfmfϐìǭǵŕƆŝǡϐǖǵŌƝƆǡƀŝŕϐŌȔϐǭƀŝϐrƨǭŝǙƨįǭƆƳƨįƝϐ±įǙƆǭƆƦŝϐ
¾ǙŸįƨƆȟįǭƆƳƨϐΰr±¾αϐƳŷŷŝǙϐŕŝǭįƆƝŝŕϐįƨįƝȔǡƆǡϐƳŷϐŸǙŝŝƨƀƳǵǡŝϐŸįǡϐΰfmfαϐŝƦƆǡǡƆƳƨǡϐǭǙŝƨŕǡϐįƨŕϐ
ŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐŕǙƆȍŝǙǡϐƆƨϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐŷǙƳƦϐ͎͎͖͐ϐǭƳϐ͎͐͏͖Ο2Π3ϐùƀƆǡϐǙŝǖƳǙǭϐǡŝŝƙǡϐǭƳϐ
ŎƳƦǖƝŝƦŝƨǭϐǭƀŝǡŝϐǖǙŝȍƆƳǵǡϐǡǭǵŕƆŝǡϐŌȔϐǖǙƳȍƆŕƆƨŸϐŎƳƦǖįǙįŌƝŝϐŕįǭįϐƳƨϐfmfϐŝƦƆǡǡƆƳƨǡϐįƨŕϐ
ŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐǭǙŝƨŕǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐ΠϐǵǡƆƨŸϐįϐŎƳƨǡƆǡǭŝƨǭϐƦŝǭƀƳŕƳƝƳŸȔΟ 

;ŝǭȎŝŝƨϐ͎͎͖͐ϐįƨŕϐ͎͐͏͐ΠϐįǡϐŕŝǭįƆƝŝŕϐƆƨϐǭƀŝϐùƀƆǙŕϐfmfϐìǭǵŕȔϐΰ͎͐͏͒αΠϐǭƀŝǙŝϐȎįǡϐįϐŸŝƨŝǙįƝϐ
ŕŝŎǙŝįǡŝϐƆƨϐŌƳǭƀϐƳȍŝǙįƝƝϐfmfϐŝƦƆǡǡƆƳƨǡϐįƨŕϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐįŎǙƳǡǡϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐɋŝŝǭϐ
ŕǵŝϐǭƳϐȎƆŕŝǡǖǙŝįŕϐŕŝŎǙŝįǡŝǡϐƆƨϐǭƆƦŝϐįǭϐǡŝįϐįƨŕέƳǙϐįȍŝǙįŸŝϐǡįƆƝƆƨŸϐǡǖŝŝŕǡΟϐùƀƆǡϐǭǙŝƨŕϐȎįǡϐ
ǖǙƆƦįǙƆƝȔϐįǡŎǙƆŌŝŕϐǭƳϐǭƀŝϐįŎǵǭŝϐįƨŕϐƝįǡǭƆƨŸϐŝŷŷŝŎǭǡϐƳŷϐǭƀŝϐŸƝƳŌįƝϐɊƨįƨŎƆįƝϐŎǙƆǡƆǡϐƆƨϐ͎͎͖͐ϐįƨŕϐǭƀŝϐ
ǡǵŌǡŝǘǵŝƨǭϐƳȍŝǙŎįǖįŎƆǭȔϐƳŷϐǭƀŝϐɋŝŝǭϐŕǵǙƆƨŸϐįϐǭƆƦŝϐƳŷϐŝŎƳƨƳƦƆŎϐŕƳȎƨǭǵǙƨϐįƝƝƳȎƆƨŸϐŷƳǙϐƦƳǙŝϐ
ŝŷɊŎƆŝƨǭϐƳǖŝǙįǭƆƳƨΟϐ=ƳƨŎŝǙƨǡϐȎŝǙŝϐǙįƆǡŝŕϐǙŝŸįǙŕƆƨŸϐǭƀŝϐǵƨŕŝǙǵǭƆƝƆǡįǭƆƳƨϐƳŷϐǭƀŝϐŸǙƳȎƆƨŸϐɋŝŝǭϐ
įƨŕϐǭƀŝϐǙƆǡƙϐƳŷϐƝįǭŝƨǭϐŝƦƆǡǡƆƳƨǡϐŌŝŎƳƦƆƨŸϐǙŝįƝϐŝƦƆǡǡƆƳƨǡϐįǡϐǭƀŝϐŝŎƳƨƳƦȔϐŎƳƨǭƆƨǵŝŕϐǭƳϐǙŝŎƳȍŝǙΟϐ 

ùƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔΠϐŎƳȍŝǙƆƨŸϐǭƀŝϐǖŝǙƆƳŕϐŷǙƳƦϐ͎͐͏͐ϐǭƳϐ͎͐͏͖ΠϐƆƨŕƆŎįǭŝŕϐǭƀįǭϐȎƀƆƝŝϐ
ŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐŎƳƨǭƆƨǵŝŕϐǭƳϐƆƦǖǙƳȍŝϐįŎǙƳǡǡϐƦƳǡǭϐǖįǙǭǡϐƳŷϐǭƀŝϐǡŝŎǭƳǙϐƆƨϐƝƆƨŝϐȎƆǭƀϐɋŝŝǭȎƆŕŝϐ
ƆƨŎǙŝįǡŝǡϐƆƨϐįȍŝǙįŸŝϐǡƀƆǖϐǡƆȟŝϐįǡϐȎŝƝƝϐįǡϐƆƦǖǙƳȍŝŕϐŕŝǡƆŸƨϐįƨŕϐƳǖŝǙįǭƆƳƨįƝϐŝŷɊŎƆŝƨŎȔΠϐǭƀŝϐǖįŎŝϐ
ƳŷϐǙŝŕǵŎǭƆƳƨϐǡƝƳȎŝŕϐǡƆŸƨƆɊŎįƨǭƝȔϐǭƳȎįǙŕǡϐǭƀŝϐŝƨŕϐƳŷϐǭƀŝϐǖŝǙƆƳŕΟϐrƨϐįŕŕƆǭƆƳƨΠϐŕŝǡǖƆǭŝϐįƨϐƆƨƆǭƆįƝϐ
ŕŝŎǙŝįǡŝϐƆƨϐǭƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͐ζ͐ ͎͏͒ΠϐŌȔϐ͎͐͏͖ϐǭƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐȎŝǙŝϐǙŝǭǵǙƨƆƨŸϐ
ǭƳϐƨŝįǙϐ͎͎͖͐ϐƝŝȍŝƝǡϐįǡϐƳȍŝǙįƝƝϐǭǙįƨǡǖƳǙǭϐȎƳǙƙϐŎƳƨǭƆƨǵŝŕϐǭƳϐŸǙƳȎϐƆƨϐƝƆƨŝϐȎƆǭƀϐŕŝƦįƨŕΟ 

ùǙŝƨŕǡϐįƝǡƳϐȍįǙƆŝŕϐįŎǙƳǡǡϐǡƀƆǖϐǭȔǖŝǡΠϐȎƆǭƀϐŌǵƝƙϐŎįǙǙƆŝǙǡϐǡƀƳȎƆƨŸϐįϐǡƆŸƨƆɊŎįƨǭϐƆƨŎǙŝįǡŝϐƆƨϐǭƳǭįƝϐ
ǭǙįƨǡǖƳǙǭϐȎƳǙƙΠϐƝŝįŕƆƨŸϐǭƳϐįϐǙŝŌƳǵƨŕϐƆƨϐǭƳǭįƝϐ=¾͐ϐŝƦƆǡǡƆƳƨǡϐǭƳϐŎƝƳǡŝϐǭƳϐ͎͎͖͐ϐƝŝȍŝƝǡϐŌȔϐ͎͐͏͖Οϐ
ùƀƆǡϐȎįǡϐŕŝǡǖƆǭŝϐǭƀŝϐŌǵƝƙϐŎįǙǙƆŝǙϐǡƀƳȎƆƨŸϐǭƀŝϐŸǙŝįǭŝǡǭϐƆƦǖǙƳȍŝƦŝƨǭϐƆƨϐŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐ
ŎƳƦǖįǙŝŕϐǭƳϐ͎͎͖͐ϐƝŝȍŝƝǡϐƳŷϐǭƀŝϐŷƳǵǙϐȍŝǡǡŝƝϐǭȔǖŝǡϐǡǭǵŕƆŝŕΠϐįϐǭǙŝƨŕϐǭƀįǭϐȎįǡϐƝƆƨƙŝŕϐǭƳϐƝįǙŸŝϐ
ƆƦǖǙƳȍŝƦŝƨǭǡϐƆƨϐŕŝǡƆŸƨϐŝŷɊŎƆŝƨŎȔϐƆƨϐǭƀƆǡϐǖŝǙƆƳŕΟϐùƀŝϐŎƳƨǭįƆƨŝǙϐǡŝŎǭƳǙϐǡįȎϐŎƳƨǡƆǡǭŝƨǭϐƆƨŎǙŝįǡŝǡϐ
ƆƨϐƝŝȍŝƝǡϐƳŷϐǭƳǭįƝϐįƨƨǵįƝϐǭǙįƨǡǖƳǙǭϐȎƳǙƙΠϐǙŝǡǵƝǭƆƨŸϐƆƨϐǭƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐǡǵǙǖįǡǡƆƨŸϐ͎͎͖͐ϐ
ƝŝȍŝƝǡϐŌȔϐ͎͐͏͖ΟϐùƀƆǡϐȎįǡϐŕŝǡǖƆǭŝϐƆƦǖǙƳȍŝƦŝƨǭǡϐƆƨϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐƳȍŝǙϐǭƀŝϐǡįƦŝϐǖŝǙƆƳŕϐ
ŕǙƆȍŝƨϐŌȔϐƆƨŎǙŝįǡƆƨŸϐȍŝǡǡŝƝϐǡƆȟŝǡΟ 

¾ƆƝϐǭįƨƙŝǙǡΠϐŎƀįǙįŎǭŝǙƆȟŝŕϐŌȔϐǡƝƆŸƀǭϐƆƨŎǙŝįǡŝǡϐƆƨϐįȍŝǙįŸŝϐǡƀƆǖϐǡƆȟŝϐįƨŕϐǭƳǭįƝϐįƨƨǵįƝϐǭǙįƨǡǖƳǙǭϐ
ȎƳǙƙϐŷǙƳƦϐ͎͐͏͐ζ͐ ͎͏͖ΠϐǡƀƳȎŝŕϐįϐǡƆƦƆƝįǙϐƆƦǖǙƳȍŝƦŝƨǭϐƆƨϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐįƝƳƨŸǡƆŕŝϐįϐ
ǡǭŝįŕȔϐǙƆǡŝϐƆƨϐǭƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͒ϐƳƨȎįǙŕǡϐŌǵǭϐǙŝƦįƆƨŝŕϐȎŝƝƝϐŌŝƝƳȎϐ͎͎͖͐ϐƝŝȍŝƝǡϐ
ǵǖϐǭƳϐ͎͐͏͖ΟϐùƀŝǡŝϐɊƨŕƆƨŸǡϐǵƨŕŝǙǡŎƳǙŝϐǭƀŝϐŎƳƦǖƝŝȓƆǭƆŝǡϐƳŷϐŝƦƆǡǡƆƳƨǡϐŕȔƨįƦƆŎǡϐȎƆǭƀƆƨϐǭƀŝϐ
ǡƀƆǖǖƆƨŸϐƆƨŕǵǡǭǙȔϐįƨŕϐǭƀŝϐƆƦǖƳǙǭįƨŎŝϐƳŷϐǭįǙŸŝǭŝŕϐƆƨǭŝǙȍŝƨǭƆƳƨǡϐǭƳϐįŎƀƆŝȍŝϐŝƦƆǡǡƆƳƨǡϐǙŝŕǵŎǭƆƳƨϐ
ŸƳįƝǡΟ 

;ȔϐŎŝƨǭǙƆƨŸϐƳƨϐǭƀŝϐ͎͐͏͖ζ͐ ͎͐͐ϐǖŝǙƆƳŕΠϐǭƀŝϐǖǙŝǡŝƨǭϐǙŝǖƳǙǭϐƳŷŷŝǙǡϐŕįǭįϐǭƳϐŝƨįŌƝŝϐįƨϐįƨįƝȔǡƆǡϐƳŷϐ
ǭǙŝƨŕǡϐƆƨϐǭƀŝϐǖŝǙƆƳŕϐƆƦƦŝŕƆįǭŝƝȔϐŷƳƝƝƳȎƆƨŸϐǭƀŝϐǖǙŝŎŝŕƆƨŸϐr±¾ϐǡǭǵŕƆŝǡΟϐùƀŝϐ͎͐͏͖ϐǭƳϐ͎͐͐͐ϐ
ǖŝǙƆƳŕϐƆǡϐƳŷϐǖįǙǭƆŎǵƝįǙϐƆƦǖƳǙǭįƨŎŝϐįǡϐƆǭϐŝƨŎƳƦǖįǡǡŝǡϐǭƀŝϐǖŝǙƆƳŕϐŌŝǭȎŝŝƨϐǭƀŝϐįƨƨƳǵƨŎŝƦŝƨǭϐ
ǭƀŝϐįƨƨƳǵƨŎŝƦŝƨǭϐƳŷϐǭƀŝϐr±¾σǡϐrƨƆǭƆįƝϐfmfϐìǭǙįǭŝŸȔϐįƨŕϐǭƀŝϐƆƦǖƝŝƦŝƨǭįǭƆƳƨϐƳŷϐǡƀƳǙǭζǭŝǙƦϐ
ƦŝįǡǵǙŝǡΠϐƦƳǡǭϐƳŷϐȎƀƆŎƀϐŌŝŸįƨϐŌŝƆƨŸϐŝƨŷƳǙŎŝŕϐƆƨϐƝįǭŝϐ͎͐͐͐ϐέϐŝįǙƝȔϐ͎͐͐͑ΟϐrƨϐįŕŕƆǭƆƳƨΠϐįƨϐ
ǵƨŕŝǙǡǭįƨŕƆƨŸϐƳŷϐŝƦƆǡǡƆƳƨǡϐǭǙŝƨŕǡϐƆƨϐǭƀƆǡϐǖŝǙƆƳŕϐŎįƨϐŷįŎƆƝƆǭįǭŝϐįƨϐǵƨŕŝǙǡǭįƨŕƆƨŸϐƳŷϐǭƀŝϐƨįǭǵǙŝϐ
ƳŷϐǖŝǙǭǵǙŌįǭƆƳƨǡϐŎįǵǡŝŕϐŌȔϐŸŝƳǖƳƝƆǭƆŎįƝϐįƨŕϐŸƝƳŌįƝϐŝȍŝƨǭǡϐŕǵǙƆƨŸϐǭƀƆǡϐǭƆƦŝϐΰŝΟŸΟϐ=¾ėrDζ͏ ͗ϐ

 
2ϐrƨǭŝǙƨįǭƆƳƨįƝϐ±įǙƆǭƆƦŝϐ¾ǙŸįƨƆȟįǭƆƳƨϐΰr±¾αΟϐΰ͎͐͏͒αΟϐùƀƆǙŕϐr±¾ϐfmfϐìǭǵŕȔϐ͎͐͏͒ 
3ϐrƨǭŝǙƨįǭƆƳƨįƝϐ±įǙƆǭƆƦŝϐ¾ǙŸįƨƆȟįǭƆƳƨϐΰr±¾αΟϐΰ͎͎͐͐αΟϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔϐ͎͎͐͐ 

https://www.imo.org/en/OurWork/Environment/Pages/Greenhouse-Gas-Studies-2014.aspx
https://www.imo.org/en/OurWork/Environment/Pages/Fourth-IMO-Greenhouse-Gas-Study-2020.aspx


ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͕

ǖįƨŕŝƦƆŎϐįƨŕϐǭƀŝϐäǵǡǡƆįƨϐƆƨȍįǡƆƳƨϐƳŷϐĀƙǙįƆƨŝαΠϐŌƳǭƀϐƆƨϐǭŝǙƦǡϐƳŷϐǭƀŝƆǙϐƆƦƦŝŕƆįǭŝϐƆƦǖįŎǭǡϐįƨŕϐ
ǭƀŝƆǙϐǖƳǭŝƨǭƆįƝϐƆƨɋǵŝƨŎŝϐƳƨϐƝƳƨŸζǭŝǙƦϐǭǙŝƨŕǡϐȎƆǭƀƆƨϐǭƀŝϐƦįǙƆǭƆƦŝϐǡŝŎǭƳǙΟϐ 

ùƀƆǡϐǙŝǖƳǙǭϐǖǙƳȍƆŕŝǡϐŕįǭįϐŕŝǡŎǙƆŌƆƨŸϐįŸŸǙŝŸįǭŝϐǭǙŝƨŕǡϐƆƨϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐįǡϐȎŝƝƝϐįǡϐ
ƀƳƦƆƨŸϐƆƨϐƳƨϐŕŝȍŝƝƳǖƦŝƨǭǡϐƆƨϐǡǖŝŎƆɊŎϐǡŝŸƦŝƨǭǡΠϐȎƀƆŎƀϐǖǙƳȍƆŕŝϐƆƝƝǵǡǭǙįǭƆȍŝϐŝȓįƦǖƝŝǡϐƳŷϐŕǙƆȍŝǙǡϐ
ŌŝƀƆƨŕϐŌǙƳįŕŝǙϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐǭǙŝƨŕǡΟϐùƀŝϐįŸŸǙŝŸįǭŝϐŕįǭįϐƳŷŷŝǙǡϐįϐŎƳƦǖǙŝƀŝƨǡƆȍŝϐ
ƳȍŝǙȍƆŝȎϐƳŷϐŝƦƆǡǡƆƳƨǡϐǖįǭǭŝǙƨǡϐȎƆǭƀƆƨϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐǡŝŎǭƳǙϐǭƳϐįƆŕϐƀƳƝƆǡǭƆŎϐįƨįƝȔǡƆǡϐ
ƳŷϐǭƀŝϐƆƨŕǵǡǭǙȔσǡϐǖŝǙŷƳǙƦįƨŎŝΟϐùƀŝϐȍŝǡǡŝƝϐǭȔǖŝζǡǖŝŎƆɊŎϐŕįǭįϐįƨįƝȔǡƆǡϐŷƳŎǵǡŝǡϐƳƨϐǭƀŝϐŎǙǵƆǡŝΠϐƳƆƝϐ
ǭįƨƙŝǙΠϐŌǵƝƙϐŎįǙǙƆŝǙΠϐįƨŕϐŎƳƨǭįƆƨŝǙϐɋŝŝǭǡΟϐùƀŝϐƳƆƝϐǭįƨƙŝǙΠϐŌǵƝƙϐŎįǙǙƆŝǙΠϐįƨŕϐŎƳƨǭįƆƨŝǙϐǡŝŸƦŝƨǭǡϐ
įǙŝϐƆƨŎƝǵŕŝŕϐƆƨϐŕŝǭįƆƝϐįǡϐǭƀŝǡŝϐǙŝǖǙŝǡŝƨǭϐǭƀŝϐǭƀǙŝŝϐǡŝŸƦŝƨǭǡϐȎƆǭƀϐǭƀŝϐƀƆŸƀŝǡǭϐǭƳǭįƝϐŷǵŝƝϐ
ŎƳƨǡǵƦǖǭƆƳƨϐįƨŕϐŝƦƆǡǡƆƳƨǡϐƳŷϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐɋŝŝǭιŎƳƝƝŝŎǭƆȍŝƝȔϐįŎŎƳǵƨǭƆƨŸϐŷƳǙϐƨŝįǙƝȔϐǭȎƳζ
ǭƀƆǙŕǡϐƳŷϐǭƳǭįƝϐŝƦƆǡǡƆƳƨǡϐŷǙƳƦϐǭƀŝϐǡŝŎǭƳǙΟ 

ùƀŝϐŎǙǵƆǡŝϐǡŝŸƦŝƨǭϐƆǡϐįƝǡƳϐǡǖƳǭƝƆŸƀǭŝŕϐŕǵŝϐǭƳϐƆǭǡϐŕƆǡǭƆƨŎǭϐƦįǙƙŝǭϐŕǙƆȍŝǙǡϐįƨŕϐŕȔƨįƦƆŎǡϐ
ŎƳƦǖįǙŝŕϐǭƳϐŎįǙŸƳζŎįǙǙȔƆƨŸϐǡŝŸƦŝƨǭǡΠϐǭƀŝϐȍįǙƆįǭƆƳƨϐǭƀƆǡϐƦįȔϐŎįǵǡŝϐƆƨϐǙŝǡǖƳƨǡŝϐǭƳϐǙŝŎŝƨǭϐ
ŸƝƳŌįƝϐŝȍŝƨǭǡΠϐįƨŕϐǭƳϐǖǙƳȍƆŕŝϐƆƨǡƆŸƀǭϐƆƨǭƳϐǭƀŝϐǖįǡǡŝƨŸŝǙζŎįǙǙȔƆƨŸϐǖƳǙǭƆƳƨϐƳŷϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐ
ɋŝŝǭΟϐùƀŝϐįƨįƝȔǡƆǡϐƆƨϐǭƀƆǡϐǙŝǖƳǙǭϐŎƳƨǡƆŕŝǙǡϐƳƨƝȔϐŎǙǵƆǡŝϐȍŝǡǡŝƝǡϐƝįǙŸŝǙϐǭƀįƨϐ͔͎Π͎͎͎ϐfùϐįǡϐǭƀƆǡϐƆǡϐ
ȎƀŝǙŝϐǭƀŝϐƦƳŕŝƝϐǵǡŝŕϐŷƳǙϐǭƀƆǡϐȎƳǙƙϐƆǡϐƦƳǡǭϐįŎŎǵǙįǭŝϐįƨŕϐŝƨŎƳƦǖįǡǡŝǡϐƦƳǙŝϐǭƀįƨϐ͕͎ЊϐƳŷϐ
ŝƦƆǡǡƆƳƨǡϐŷǙƳƦϐǭƀŝϐŎǙǵƆǡŝϐǡŝŎǭƳǙΟ 

rŕŝƨǭƆŷȔƆƨŸϐįƨŕϐǵƨŕŝǙǡǭįƨŕƆƨŸϐǭǙŝƨŕǡϐƆƨϐfmfϐŝƦƆǡǡƆƳƨǡϐįƨŕϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐȎƆǭƀƆƨϐǭƀŝϐ
ƦįǙƆǭƆƦŝϐǡŝŎǭƳǙϐƆǡϐŎǙǵŎƆįƝϐŷƳǙϐƆƨŷƳǙƦƆƨŸϐŷǵǭǵǙŝϐǖƳƝƆŎȔϐįƨŕϐǙŝŸǵƝįǭƳǙȔϐŕŝŎƆǡƆƳƨǡΠϐǖįǙǭƆŎǵƝįǙƝȔϐ
įƦƆŕǡǭϐƳƨŸƳƆƨŸϐŕƆǡŎǵǡǡƆƳƨǡϐįǭϐǭƀŝϐr±¾ϐǙŝŸįǙŕƆƨŸϐƦƆŕζϐįƨŕϐƝƳƨŸζǭŝǙƦϐƦŝįǡǵǙŝǡϐǭƳϐǭįǙŸŝǭϐ
ŝƦƆǡǡƆƳƨǡϐǙŝŕǵŎǭƆƳƨǡΟϐùƀŝϐǙŝŎŝƨǭϐįŕƳǖǭƆƳƨϐƳŷϐǭƀŝϐ͎͐͐͑ϐäŝȍƆǡŝŕϐfmfϐìǭǙįǭŝŸȔϐįǭϐ±Má=͖͎Πϐ
ȎƀƆŎƀϐǭįǙŸŝǭǡϐƨŝǭζȟŝǙƳϐŝƦƆǡǡƆƳƨǡϐŌȔϐ͎͓͎͐ϐΰȎƆǭƀϐƆƨǭŝǙƆƦϐǭįǙŸŝǭǡϐƆƨϐ͎͎͐͑ϐįƨŕϐ͎͎͐͒αϐǵƨŕŝǙǡŎƳǙŝǡϐ
ǭƀŝϐǵǙŸŝƨŎȔϐƳŷϐǵƨŕŝǙǡǭįƨŕƆƨŸϐįƨŕϐįŕŕǙŝǡǡƆƨŸϐŝƦƆǡǡƆƳƨǡϐǭǙŝƨŕǡϐȎƆǭƀƆƨϐǭƀŝϐǡƀƆǖǖƆƨŸϐǡŝŎǭƳǙΟ 

fƆȍŝƨϐǭƀįǭϐǭƀŝϐr±¾ϐŎǵǙǙŝƨǭƝȔϐǙŝŸǵƝįǭŝǡϐǡƀƆǖǡϐŌįǡŝŕϐƳƨϐǭƀŝƆǙϐŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐƆƨŕŝȓϐΰ=rrαΠϐįϐ
ǭƀƳǙƳǵŸƀϐŝȓįƦƆƨįǭƆƳƨϐƳŷϐǭǙŝƨŕǡϐƆƨϐŎįǙŌƳƨϐƆƨǭŝƨǡƆǭȔϐƆǡϐŝǡǡŝƨǭƆįƝϐŷƳǙϐŕŝȍŝƝƳǖƆƨŸϐŝŷŷŝŎǭƆȍŝϐ
ǙŝŸǵƝįǭƳǙȔϐŷǙįƦŝȎƳǙƙǡϐįƝƆŸƨŝŕϐȎƆǭƀϐǭƀŝϐr±¾σǡϐįƦŌƆǭƆƳǵǡϐŝƦƆǡǡƆƳƨǡϐǙŝŕǵŎǭƆƳƨϐŸƳįƝǡΟϐ;Ȕϐ
ƆŕŝƨǭƆŷȔƆƨŸϐƙŝȔϐǭǙŝƨŕǡϐįƨŕϐŕǙƆȍŝǙǡϐƳŷϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔΠϐǖƳƝƆŎȔƦįƙŝǙǡϐŎįƨϐǭįƆƝƳǙϐƆƨǭŝǙȍŝƨǭƆƳƨǡϐ
ǭƳϐįŎŎŝƝŝǙįǭŝϐǖǙƳŸǙŝǡǡϐǭƳȎįǙŕϐŕŝŎįǙŌƳƨƆǡįǭƆƳƨϐȎƀƆƝŝϐŝƨǡǵǙƆƨŸϐǡǵǡǭįƆƨįŌƆƝƆǭȔΠϐŎƳƦǖŝǭƆǭƆȍŝƨŝǡǡΠϐ
įƨŕϐŝǘǵƆǭȔΟϐrƨǡƆŸƀǭǡϐŕŝǙƆȍŝŕϐŷǙƳƦϐǭƀŝϐŕįǭįϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀƆǡϐǙŝǖƳǙǭϐȎƆƝƝϐǖƝįȔϐįϐǖƆȍƳǭįƝϐǙƳƝŝϐƆƨϐ
ǡƀįǖƆƨŸϐr±¾ϐŕƆǡŎǵǡǡƆƳƨǡϐįƨŕϐŸǵƆŕƆƨŸϐǭƀŝϐƆƦǖƝŝƦŝƨǭįǭƆƳƨϐƳŷϐƆƦǖįŎǭŷǵƝϐƦŝįǡǵǙŝǡϐǭƳϐįŎƀƆŝȍŝϐ
ŝƦƆǡǡƆƳƨǡϐǙŝŕǵŎǭƆƳƨϐǭįǙŸŝǭǡΟ 

͏Ο͐Ο ±ŝǭƀƳŕƳƝƳŸȔ 

͏Ο͐Ο͏Ο eĀìMϐŕįǭįϐ=ƳƦǖįǙƆǡƳƨϐǭƳϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔ 

ƝƝϐƳŷϐǭƀŝϐŕįǭįϐǖǙŝǡŝƨǭŝŕϐȎįǡϐƦƳŕŝƝƝŝŕϐǵǡƆƨŸϐǭƀŝϐǖǙƳǖǙƆŝǭįǙȔϐeĀìMϐΰeǵŝƝϐĀǡŝϐìǭįǭƆǡǭƆŎǡϐįƨŕϐ
MƦƆǡǡƆƳƨǡαϐǖƝįǭŷƳǙƦΟϐeĀìMϐƆǡϐįϐŎƝƳǵŕζŌįǡŝŕϐǖƝįǭŷƳǙƦϐǭƀįǭϐƝŝȍŝǙįŸŝǡϐìǖƆǙŝϐrìϐŕįǭįϐǭƳϐǖǙƳȍƆŕŝϐ
ƳǖŝǙįǭƆƳƨįƝϐįƨŕϐƦįǙƙŝǭϐƆƨǡƆŸƀǭǡϐƆƨǭƳϐǭƀŝϐǖŝǙŷƳǙƦįƨŎŝϐƳŷϐȍŝǡǡŝƝǡΟϐùƀŝǡŝϐƳǵǭǖǵǭǡϐįǙŝϐƆƨϐǭǵǙƨϐ
ǖįŎƙįŸŝŕϐƆƨǭƳϐǖŝǙŷƳǙƦįƨŎŝέįŎǭƆȍƆǭȔϐǡǭįǭƆǡǭƆŎǡϐįǭϐįϐȍįǙƆŝǭȔϐƳŷϐƝŝȍŝƝǡϐƳŷϐįŸŸǙŝŸįǭƆƳƨΟ 

ùƀŝϐeĀìMϐƦƳŕŝƝϐŷǵƨŎǭƆƳƨǡϐŌįǡŝŕϐǵǖƳƨϐǭƀŝϐƦŝǭƀƳŕƳƝƳŸȔϐǭƀįǭϐȎįǡϐŕŝǡƆŸƨŝŕϐŷƳǙϐįϐŌƳǭǭƳƦζǵǖϐ
ŝǡǭƆƦįǭƆƳƨϐƳŷϐɋŝŝǭϐŝƦƆǡǡƆƳƨǡϐįƨŕϐƆƨǭŝƨǡƆǭȔϐǖŝǙŷƳǙƦįƨŎŝϐƆƨϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔιįϐ
ŕŝǭįƆƝŝŕϐŕŝǡŎǙƆǖǭƆƳƨϐƳŷϐǭƀŝϐƦŝǭƀƳŕϐƆǡϐǖǙƳȍƆŕŝŕϐƆƨϐ=ƀįǖǭŝǙϐ͐ϐƳŷϐǭƀįǭϐǙŝǖƳǙǭΟϐ ǡϐǡǵŎƀΠϐǭƀŝϐƙŝȔϐ
įǡǡǵƦǖǭƆƳƨǡϐįƨŕϐǵƨŎŝǙǭįƆƨǭƆŝǡϐƆƨϐǭƀŝϐƦŝǭƀƳŕƳƝƳŸȔϐǵǡŝŕϐǭƳϐŸŝƨŝǙįǭŝϐǭƀŝϐŕįǭįϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀƆǡϐ
ȎƳǙƙϐįǙŝϐŎƳƦǖǙŝƀŝƨǡƆȍŝƝȔϐŕŝǡŎǙƆŌŝŕϐƆƨϐǭƀŝϐǙŝƝŝȍįƨǭϐǡŝŎǭƆƳƨǡϐƳŷϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔϐ
ΰìŝŎǭƆƳƨǡϐ͐ϐįƨŕϐ͑αΟϐrƨϐǖįǙǭƆŎǵƝįǙΠϐŎįǙŸƳϐŝǡǭƆƦįǭŝǡϐįƨŕϐǖįǙįƦŝǭŝǙǡϐŌįǡŝŕϐƳƨϐǭƀŝǡŝϐŝǡǭƆƦįǭŝǡϐ
ΰŝΟŸΟϐǭǙįƨǡǖƳǙǭϐȎƳǙƙΠϐMM¾rΠϐŌįƝƝįǡǭϐέϐƝįŕŝƨϐŕƆǡǭįƨŎŝǡΠϐŝǭŎΟαϐįǙŝϐƙƨƳȎƨϐǭƳϐŎƳƨǭįƆƨϐǡƆŸƨƆɊŎįƨǭϐ
ǵƨŎŝǙǭįƆƨǭȔΟϐƝƝϐįƨƨǵįƝϐįŎǭƆȍƆǭȔϐǡǭįǭƆǡǭƆŎǡϐŷƳǙϐŝįŎƀϐȔŝįǙϐįǙŝϐŌįǡŝŕϐƳƨϐįƝƝϐįŎǭƆȍŝϐȍŝǡǡŝƝǡϐƆƨϐƳǵǙϐ



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͖

ŕįǭįŌįǡŝΠϐƆƨŎƝǵŕƆƨŸϐƨŝȎŌǵƆƝŕϐȍŝǡǡŝƝǡϐǭƀįǭϐƦįȔϐŝƨǭŝǙϐƆƨǭƳϐƳǖŝǙįǭƆƳƨϐǖįǙǭȎįȔϐǭƀǙƳǵŸƀϐǭƀŝϐȔŝįǙΟϐ
ùƀƆǡϐƆƨŎƝǵǡƆƳƨϐƳŷϐƨŝȎŌǵƆƝŕϐȍŝǡǡŝƝǡϐƝŝįŕǡϐǭƳϐǭǙŝƨŕǡϐƆƨϐŕįȔǡϐįǭϐǡŝįϐįƨŕϐŕįȔǡϐįǭϐŌŝǙǭƀϐǭƀįǭϐƳŷǭŝƨϐ
ŕƳϐƨƳǭϐŎƳǙǙŝƝįǭŝϐįǡϐǭƀŝȔϐȎƳǵƝŕϐƆŷϐƳƨƝȔϐȍŝǡǡŝƝǡϐįŎǭƆȍŝϐŷƳǙϐǭƀŝϐŝƨǭƆǙŝϐȔŝįǙϐȎŝǙŝϐŎƳƨǡƆŕŝǙŝŕΟϐùƀƆǡϐƆǡϐ
ŕǵŝϐǭƳϐƨŝȎϐȍŝǡǡŝƝǡϐƀįȍƆƨŸϐŷŝȎŝǙϐǭƳǭįƝϐƳǖŝǙįǭƆƳƨįƝϐŕįȔǡΠϐŕŝǖŝƨŕƆƨŸϐƳƨϐȎƀŝƨϐǭƀŝȔϐŝƨǭŝǙŝŕϐ
ǡŝǙȍƆŎŝΠϐȎƀƆŎƀϐįŷŷŝŎǭǡϐǭƀŝϐƳȍŝǙįƝƝϐǭǙŝƨŕϐįƨįƝȔǡƆǡΟ 

ùƀŝϐùƀƆǙŕϐr±¾ϐfmfϐìǭǵŕȔϐįƝƝƳŎįǭŝŕϐǡƀƆǖϐįŎǭƆȍƆǭȔϐŌȔϐįǡǡƆŸƨƆƨŸϐȍŝǡǡŝƝǡϐȎƆǭƀƆƨϐǭƀŝϐƆƨǭŝǙƨįǭƆƳƨįƝϐ
ɋŝŝǭϐǭƳϐŕƳƦŝǡǭƆŎϐįƨŕϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡŝǙȍƆŎŝǡΠϐŌįǡŝŕϐƳƨϐǭƀŝϐįŎǭƆȍƆǭȔϐȍŝǡǡŝƝǡϐȎƆǭƀƆƨϐǡǖŝŎƆɊŎϐ
ǡŝŸƦŝƨǭǡϐȎŝǙŝϐƦƳǡǭϐƝƆƙŝƝȔϐǭƳϐŎƳƨŕǵŎǭΟϐùƀŝϐǡįƦŝϐįǡǡƆŸƨƦŝƨǭϐƦŝǭƀƳŕƳƝƳŸȔϐȎįǡϐǵǡŝŕϐƆƨϐǭƀŝϐ
eƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔϐΰįǡϐȎŝƝƝϐįǡϐįƨϐįŕŕƆǭƆƳƨįƝϐȍƳȔįŸŝζŌįǡŝŕϐǖǙƳŎŝǡǡƆƨŸϐƦŝǭƀƳŕαΟϐùƳϐįƝƝƳȎϐ
ŷƳǙϐƦŝįƨƆƨŸŷǵƝϐŎƳƦǖįǙƆǡƳƨϐǭƳϐǭƀŝϐǙŝǡǵƝǭǡϐƳŷϐǭƀŝǡŝϐǖǙŝȍƆƳǵǡϐǡǭǵŕƆŝǡΠϐǭƀŝϐǡįƦŝϐȍŝǡǡŝƝζŌįǡŝŕϐ
ƦŝǭƀƳŕϐŷƳǙϐǭƀŝϐįǡǡƆŸƨƦŝƨǭϐƳŷϐŕƳƦŝǡǭƆŎϐįƨŕϐƆƨǭŝǙƨįǭƆƳƨįƝϐǡƀƆǖǖƆƨŸϐįŎǭƆȍƆǭȔϐƆǡϐįǖǖƝƆŝŕϐƆƨϐ
ŸŝƨŝǙįǭƆƨŸϐǭƀŝϐŕįǭįϐƆƨϐǭƀƆǡϐǙŝǖƳǙǭϐΰǡŝŝϐùįŌƝŝϐα͏Ο 

ùįŌƝŝϐΡ͏ϐƝƝƳŎįǭƆƳƨϐƳŷϐȍŝǡǡŝƝϐǭȔǖŝǡϐįƨŕϐǡƆȟŝǡϐįŎŎƳǙŕƆƨŸϐǭƳϐįǡǡǵƦŝŕϐƆƨǭŝǙƨįǭƆƳƨįƝϐƳǙϐŕƳƦŝǡǭƆŎϐǡƀƆǖǖƆƨŸϐįŎǭƆȍƆǭȔ 

rƨǭŝǙƨįǭƆƳƨįƝ DƳƦŝǡǭƆŎ 

ėŝǡǡŝƝϐùȔǖŝ ėŝǡǡŝƝϐìƆȟŝǡϐΰǵƨƆǭα ėŝǡǡŝƝϐùȔǖŝ ėŝǡǡŝƝϐìƆȟŝǡϐΰǵƨƆǭα 

;ǵƝƙϐ=įǙǙƆŝǙ ƝƝϐǡƆȟŝǡ eŝǙǙȔϐθϐǖįȓϐƳƨƝȔ ζ͎͏ Π͗͗͗ϐΰfùα 

=ƀŝƦƆŎįƝϐǭįƨƙŝǙ ƝƝϐǡƆȟŝǡ eŝǙǙȔϐθϐǙƳζǖįȓ ƝƝϐǡƆȟŝǡ 

=ƳƨǭįƆƨŝǙ ƝƝϐǡƆȟŝǡ ĞįŎƀǭ ƝƝϐǡƆȟŝǡ 

fŝƨŝǙįƝϐŎįǙŸƳ ƝƝϐǡƆȟŝǡ ìŝǙȍƆŎŝϐθϐǭǵŸ ƝƝϐǡƆȟŝǡ 

§ƆǘǵŝɊŝŕϐŸįǡϐǭįƨƙŝǙ ƝƝϐǡƆȟŝǡ ±ƆǡŎŝƝƝįƨŝƳǵǡϐζϐɊǡƀƆƨŸ ƝƝϐǡƆȟŝǡ 

¾ƆƝϐǭįƨƙŝǙ ƝƝϐǡƆȟŝǡ ¾ŷŷǡƀƳǙŝ ƝƝϐǡƆȟŝǡ 

¾ǭƀŝǙϐƝƆǘǵƆŕǡϐǭįƨƙŝǙǡ ƝƝϐǡƆȟŝǡ ìŝǙȍƆŎŝϐθϐƳǭƀŝǙ ƝƝϐǡƆȟŝǡ 

eŝǙǙȔϐθϐǖįȓϐƳƨƝȔ Ϸ Π͎͎͎͐ϐΰfùα ±ƆǡŎŝƝƝįƨŝƳǵǡϐζϐƳǭƀŝǙ ƝƝϐǡƆȟŝǡ 

äƳζǙƳ ƝƝϐǡƆȟŝǡ   

ėŝƀƆŎƝŝ ƝƝϐǡƆȟŝǡ   

ùƀŝϐƳƨƝȔϐƨƳǭįŌƝŝϐŕƆŷŷŝǙŝƨŎŝϐŌŝǭȎŝŝƨϐǭƀŝϐƦŝǭƀƳŕƳƝƳŸȔϐǵǡŝŕϐǭƳϐŸŝƨŝǙįǭŝϐǭƀŝϐŕįǭįϐƆƨϐǭƀƆǡϐȎƳǙƙϐ
ŷƳǙϐǭƀŝϐ͎͐͏͖ζ͐ ͎͐͐ϐǖŝǙƆƳŕϐįƨŕϐǭƀįǭϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀŝϐeƳǵǙǭƀϐfmfϐìǭǵŕȔϐŷƳǙϐǭƀŝϐ͎͐͏͐ζ͐ ͎͏͖ϐ
ǖŝǙƆƳŕϐƆǡϐǭƀįǭϐǭƀŝϐŎǵǙǙŝƨǭϐŕįǭįϐƆƨŎƝǵŕŝǡϐƳƨƝȔϐȍŝǡǡŝƝǡϐŷƳǙϐȎƀƆŎƀϐǭƀŝǙŝϐƆǡϐįϐƦįǭŎƀƆƨŸϐr±¾ϐƨǵƦŌŝǙϐ
ƆƨϐŌƳǭƀϐǭƀŝϐrmìϐŕįǭįŌįǡŝϐįƨŕϐǭƀŝϐ rìϐŕįǭįǡŝǭϐΰŕŝɊƨŝŕϐįǡϐςùȔǖŝϐ͏σϐƆƨϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐ
ìǭǵŕȔαΟϐrƨϐŎƳƨǭǙįǡǭΠϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔϐǵǡŝŕϐǭƀǙŝŝϐŝȓǭǙįϐƦįǭŎƀƆƨŸϐŎǙƆǭŝǙƆįϐǭƳϐƆƨŎƝǵŕŝϐ
ȍŝǡǡŝƝǡϐǭƀįǭϐįǙŝϐǖǙŝǡŝƨǭϐƆƨϐǭƀŝϐ rìϐŕįǭįǡŝǭϐŌǵǭϐŕƳϐƨƳǭϐƀįȍŝϐįϐȍįƝƆŕϐr±¾ϐƨǵƦŌŝǙΟϐĀǡƆƨŸϐƳƨƝȔϐǭƀŝϐ
ƦįǭŎƀƆƨŸϐŎǙƆǭŝǙƆįϐįǖǖƝƆŝŕϐƆƨϐǭƀƆǡϐȎƳǙƙϐŝƨŎƳƦǖįǡǡŝǡϐǭƀŝϐƦįƖƳǙƆǭȔϐƳŷϐȍŝǡǡŝƝǡϐƆƨϐƦƳǡǭϐǡŝŸƦŝƨǭǡΠϐ
ȎƆǭƀϐǭƀŝϐŌƆŸŸŝǡǭϐŕƆǡŎǙŝǖįƨŎƆŝǡϐƳŎŎǵǙǙƆƨŸϐŷƳǙϐȍŝǡǡŝƝǡϐƆƨϐǭƀŝϐǡƦįƝƝŝǡǭϐǡƆȟŝϐŎįǭŝŸƳǙƆŝǡΟϐ 

ùƀǙƳǵŸƀƳǵǭϐǭƀƆǡϐȎƳǙƙΠϐȍŝǡǡŝƝǡϐįǙŝϐŎįǭŝŸƳǙƆǡŝŕϐŌȔϐǭƀŝƆǙϐǭȔǖŝϐįƨŕϐǡƆȟŝΟϐùįŌƝŝϐ͐ϐǡƀƳȎǡϐǭƀŝϐȍŝǡǡŝƝϐ
ǭȔǖŝϐŎįǭŝŸƳǙƆŝǡϐŎƳƨǡƆŕŝǙŝŕϐƆƨϐǭƀƆǡϐȎƳǙƙΠϐȎƀƆŎƀϐįǙŝϐƆŕŝƨǭƆŎįƝϐǭƳϐǭƀƳǡŝϐǵǡŝŕϐƆƨϐǭƀŝϐùƀƆǙŕϐįƨŕϐ
eƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕƆŝǡΠϐįƨŕϐǭƀŝϐŕŝɊƨƆǭƆƳƨϐƳŷϐǭƀŝϐǡƆȟŝϐŌƆƨǡϐǭƀįǭϐįǙŝϐǙŝŷŝǙǙŝŕϐǭƳϐƆƨϐǭƀƆǡϐǙŝǖƳǙǭΟϐ 

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͗

ùįŌƝŝϐ͐ΡϐDŝɊƨƆǭƆƳƨϐƳŷϐǡƆȟŝϐŌƆƨǡϐŷƳǙϐįƝƝϐȍŝǡǡŝƝϐǭȔǖŝ 

Vessel Type  Size Bin Size Bands Size Units   Vessel Type  Size Bin Size Bands Size Units  

Bulk carrier 

1 0-9999  DWT   

General cargo 

1 0-4999  DWT  

2 10000 -34999  DWT   2 5000 -9999  DWT  

3 35000 -59999  DWT   3 10000 -19999  DWT  

4 60000 -99999  DWT   4 20000+  DWT  

5 100000 -199999  DWT   

Liquefied gas 
tanker 

1 0-4999  CBM 

6 200000+  DWT   2 5000 -9999  CBM 

Chemical 
tanker 

1 0-4999  DWT   3 10000 -19999  CBM 

2 5000 -9999  DWT   4 20000+  CBM 

3 10000 -19999  DWT   

Oil tanker 

1 0-4999  DWT  

4 20000 -39999  DWT   2 5000 -9999  DWT  

5 40000+  DWT   3 10000 -19999  DWT  

Container 

1 0-999  TEU  4 20000 -59999  DWT  

2 1000 -1999  TEU  5 60000 -79999  DWT  

3 2000 -2999  TEU  6 80000 -119999  DWT  

4 3000 -4999  TEU  7 120000 -199999  DWT  

5 5000 -7999  TEU  8 200000+  DWT  

6 8000 -11999  TEU  Other liquids 
tankers 

1 0-999  DWT  

7 12000 -14499  TEU  2 1000+  DWT  

8 14500 -19999  TEU  

Refrigerated 
bulk  

1 0-1999  DWT  

9 20000+  TEU  2 2000 -5999  DWT  

Cruise 

4 6000 -99999  GT  3 6000 -9999  DWT  

5 100000 -149999  GT  4 10000+  DWT  

6 150000+  GT  

Ro-Ro 

1 0-4999  GT 

Ferry-RoPax 

1 0-1999  GT  2 5000 -9999  GT 

2 2000 -4999  GT  3 10000 -14999  GT 

3 5000 -9999  GT  4 15000+  GT 

4 10000 -19999  GT  

Vehicle 

1 0-29999  GT 

5 20000+  GT  2 30000 -49999  GT 

Ferry-pax only 

1 0-299  GT  3 50000+  GT 

2 300 -999  GT  
 

   

3 1000 -1999  GT      

4 2000+  GT      

 

͏Ο͐Ο͐Ο =ƳƦǖįǙƆǡƳƨϐǭƳϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔ 

ìǖŝŎƆɊŎϐǖįǙįƦŝǭŝǙǡϐįǙŝϐŌŝƨŎƀƦįǙƙŝŕϐįŸįƆƨǡǭϐ͎͎͖͐ϐƝŝȍŝƝǡϐŌįǡŝŕϐƳƨϐŕįǭįϐǖǵŌƝƆǡƀŝŕϐƆƨϐǭƀŝϐ
eƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔΟϐìƆƨŎŝϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔϐįƨŕϐǭƀƆǡϐȎƳǙƙϐǵǡŝϐŕƆŷŷŝǙŝƨǭϐȍŝǡǡŝƝϐ
ƆŕŝƨǭƆɊŎįǭƆƳƨϐŎǙƆǭŝǙƆįϐΰùȔǖŝϐ͏ζ͒ ϐȍǡΟϐùȔǖŝϐ͏ϐƳƨƝȔαΠϐǭƀŝϐŕįǭįǡŝǭǡϐŎƳƨǭįƆƨϐŕƆŷŷŝǙŝƨǭϐȍŝǡǡŝƝǡΟϐ
=ƳƨǡŝǘǵŝƨǭƝȔΠϐǭƀŝϐįŌǡƳƝǵǭŝϐȍįƝǵŝǡϐƳŷϐǖįǙįƦŝǭŝǙǡϐįǭϐǭƀŝϐɋŝŝǭϐƳǙϐȍŝǡǡŝƝζǭȔǖŝϐƝŝȍŝƝϐŎįƨƨƳǭϐŌŝϐ
ŕƆǙŝŎǭƝȔϐŎƳƦǖįǙŝŕΟϐrƨϐǭƀƆǡϐȎƳǙƙΠϐŎƳƦǖįǙƆǡƳƨǡϐǭƳϐǭƀŝϐ͎͎͖͐ϐŌįǡŝƝƆƨŝϐŷƳǙϐȍįǙƆƳǵǡϐǖįǙįƦŝǭŝǙǡϐįǙŝϐ
ƦįŕŝϐŌȔϐŝȓįƦƆƨƆƨŸϐǭƀŝϐǖŝǙŎŝƨǭįŸŝϐŎƀįƨŸŝϐŌŝǭȎŝŝƨϐ͎͎͖͐ϐįƨŕϐ͎͐͏͖ΠϐįǡϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀŝϐ
eƳǵǙǭƀϐr±¾ϐfmfϐìǭǵŕȔΠϐįƨŕϐŎƳƦǖįǙƆƨŸϐƆǭϐǭƳϐǭƀŝϐǖŝǙŎŝƨǭįŸŝϐŎƀįƨŸŝϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐Πϐįǡϐ
ŝǡǭƆƦįǭŝŕϐƀŝǙŝΟϐeƳǙϐŝįŎƀϐŎƳƦǖįǙƆǡƳƨΠϐǭƀƆǡϐȎƳǙƙϐǵǡŝǡϐǭƀŝϐǡįƦŝϐȍŝǡǡŝƝϐǭȔǖŝǡϐįƨŕϐǡƆȟŝϐ
įŸŸǙŝŸįǭƆƳƨǡϐįǡϐǭƀƳǡŝϐǵǡŝŕϐƆƨϐǭƀŝϐeƳǵǙǭƀϐr±¾ϐfmfΟ 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐ ͏  ͎

͏Ο͐Ο͑Ο ėįƝƆŕįǭƆƳƨ 

ùƳϐǖǙƳȍƆŕŝϐŌǙƳįŕϐȍįƝƆŕįǭƆƳƨϐƳŷϐǭƀŝϐƦƳŕŝƝϐƳǵǭǖǵǭǡϐƳƨϐȎƀƆŎƀϐǭƀƆǡϐǙŝǖƳǙǭϐƆǡϐŌįǡŝŕΠϐǭƀŝϐǭǙŝƨŕǡϐƀįȍŝϐ
ŌŝŝƨϐŎƳƦǖįǙŝŕϐǭƳϐǙŝƝŝȍįƨǭϐǙŝǡǵƝǭǡϐŷǙƳƦϐĀ³=ù DσǡϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐŷǙƳƦϐ͎͐͐͐ϐ
įƨŕϐ͎͐͐͑Ο4Π5ϐùƀŝϐɋŝŝǭϐįƨŕϐƳǖŝǙįǭƆƳƨįƝϐįƨįƝȔǡƆǡϐǖǙƳȍƆŕŝŕϐƆƨϐǭƀŝϐ͎͐͐͐ϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐ
ùǙįƨǡǖƳǙǭϐƆǡϐƝįǙŸŝƝȔϐŌįǡŝŕϐƳƨϐŕįǭįϐǖǙƳȍƆŕŝŕϐŌȔϐ±įǙƆƨŝϐ;ŝƨŎƀƦįǙƙΠϐȎƀŝǙŝįǡϐǭƀŝϐ͎͐͐͑ϐäŝȍƆŝȎϐ
Ƴŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐƆǡϐƦƳǡǭƝȔϐŌįǡŝŕϐƳƨϐŕįǭįϐŷǙƳƦϐ=ƝįǙƙǡƳƨǡϐäŝǡŝįǙŎƀΟϐ³ŝƆǭƀŝǙϐǙŝǖƳǙǭϐ
ǖǙƳȍƆŕŝǡϐįϐŌįǡƆǡϐŷƳǙϐįϐŷǵƝƝϐŎƳƦǖįǙƆǡƳƨϐƳŷϐįƝƝϐǭƀŝϐǭǙŝƨŕǡϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀƆǡϐȎƳǙƙΟϐeƳǙϐǭƀƆǡϐǙŝįǡƳƨΠϐ
ǭƀŝϐȍįƝƆŕįǭƆƳƨϐŷƳŎǵǡǡŝǡϐƳƨƝȔϐƳƨϐįǙŝįǡϐȎƀŝǙŝϐǭƀŝǙŝϐƆǡϐŎƝŝįǙϐƳȍŝǙƝįǖϐƳŷϐǭƀŝϐƦŝǭǙƆŎϐǭǙįŎƙŝŕϐįƨŕϐǭƀŝϐ
ǖƳǙǭƆƳƨϐƳŷϐǭƀŝϐɋŝŝǭϐŎƳƨǡƆŕŝǙŝŕϐŌŝǭȎŝŝƨϐǭƀŝϐĀ³=ù DϐǙŝǖƳǙǭǡϐįƨŕϐǭƀŝϐŎǵǙǙŝƨǭϐįƨįƝȔǡƆǡΟϐ 

ùƀŝϐƳȍŝǙįƝƝϐǭǙŝƨŕǡϐƆƨϐǭƀŝϐŎįǖįŎƆǭȔϐƳŷϐǭƀŝϐŸƝƳŌįƝϐɋŝŝǭϐįƨŕϐǭƀŝϐǭƳǭįƝϐįƦƳǵƨǭϐƳŷϐƆƨǭŝǙƨįǭƆƳƨįƝϐǭǙįŕŝϐ
ŌŝǭȎŝŝƨϐ͎͐͏͖ϐįƨŕϐ͎͐͐͐ϐįǙŝϐƝįǙŸŝƝȔϐŎƳƨǡƆǡǭŝƨǭϐȎƆǭƀϐǭƀƳǡŝϐǖǙŝǡŝƨǭŝŕϐƆƨϐŌƳǭƀϐǭƀŝϐ͎͐͐͐ϐįƨŕϐ
͎͐͐͑ϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐŌȔϐĀ³=ù DΟϐ ƨϐŝȓŎŝǖǭƆƳƨϐƆǡϐǭƀŝϐŝǡǭƆƦįǭŝϐŷƳǙϐǭƳǭįƝϐ
ǭǙįƨǡǖƳǙǭϐȎƳǙƙϐŎįǙǙƆŝŕϐƳǵǭϐŌȔϐǭƀŝϐŸƝƳŌįƝϐɋŝŝǭϐƆƨϐǭƀƆǡϐȎƳǙƙΠϐȎƀƆŎƀϐǡƀƳȎǡϐįϐǡƝƆŸƀǭϐŕŝŎǙŝįǡŝϐƆƨϐ
͎͐͏͗ΠϐŕƆŷŷŝǙƆƨŸϐŷǙƳƦϐǭƀŝϐǡƦįƝƝϐŸǙƳȎǭƀϐƆƨϐǭƳǭįƝϐŎįǙŸƳϐǭǙįƨǡǖƳǙǭŝŕϐįƨŕϐǭǙįƨǡǖƳǙǭϐȎƳǙƙϐǖǙŝǡŝƨǭŝŕϐ
ƆƨϐǭƀŝϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐǙŝǖƳǙǭǡΟ 

ùƀŝϐĀ³=ù DϐǙŝǖƳǙǭǡϐǖǙƳȍƆŕŝϐƦƳǙŝϐŸǙįƨǵƝįǙϐŕįǭįϐƳƨϐǭƀŝϐŎƳƨǭįƆƨŝǙϐɋŝŝǭϐǭƀįƨϐŷƳǙϐƳǭƀŝǙϐǡƀƆǖϐ
ǭȔǖŝǡΠϐƆƨŎƝǵŕƆƨŸϐŕƆǡįŸŸǙŝŸįǭƆƳƨϐŌȔϐȍŝǡǡŝƝϐǡƆȟŝϐŷƳǙϐǡƳƦŝϐǖįǙįƦŝǭŝǙǡΟϐùǙŝƨŕǡϐƆƨϐǭƀŝϐǭƳǭįƝϐŎįǙŸƳϐ
ΰȎŝƆŸƀǭαϐǭǙįƨǡǖƳǙǭŝŕϐŌȔϐǭƀŝϐŎƳƨǭįƆƨŝǙϐɋŝŝǭϐǡƀƳȎϐǡƝƆŸƀǭϐŕƆŷŷŝǙŝƨŎŝǡΠϐȎƆǭƀϐǭƀŝϐäŝȍƆŝȎϐƳŷϐ
±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐ͎͐͐͐ϐįƨŕϐ͎͐͐͑ϐƆƨŕƆŎįǭƆƨŸϐŎƳƨǡƆǡǭŝƨǭϐȔŝįǙζƳƨζȔŝįǙϐŸǙƳȎǭƀϐįǡƆŕŝϐŷǙƳƦϐ
͎͐͏ζ͗͐ ͎͎͐ΠϐȎƀƆƝŝϐǭƀƆǡϐįƨįƝȔǡƆǡϐǡƀƳȎǡϐįϐŎƳƨǡƆǡǭŝƨǭϐŕŝŎǙŝįǡŝϐƆƨϐǭƳǭįƝϐǭǙįƨǡǖƳǙǭϐȎƳǙƙϐŷǙƳƦϐ
͎͐͏ζ͖͐ ͎͎͐ΟϐmƳȎŝȍŝǙΠϐǭƀŝϐǭǙŝƨŕǡϐƆƨϐǭƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐįƨŕϐŝƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐŷƳǙϐ͎͐͏͖ζ
͎͐͐͐ϐƦįǭŎƀϐȎŝƝƝϐŌŝǭȎŝŝƨϐŌƳǭƀϐĀ³=ù DϐǙŝǖƳǙǭǡϐįƨŕϐǭƀƆǡϐȎƳǙƙΟϐùǙŝƨŕǡϐƆƨϐįȍŝǙįŸŝϐŕƆǡǭįƨŎŝϐ
ǡįƆƝŝŕϐŷƳǙϐŎƳƨǭįƆƨŝǙϐȍŝǡǡŝƝǡϐįǙŝϐįƝǡƳϐƝįǙŸŝƝȔϐŎƳƨǡƆǡǭŝƨǭΟϐùƀŝϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐ͎͐͐͐ϐ
ŝǡǭƆƦįǭŝǡϐƦƳǙŝϐŕǙįƦįǭƆŎϐǙŝŕǵŎǭƆƳƨǡϐƆƨϐįȍŝǙįŸŝϐǡǖŝŝŕϐŕǵǙƆƨŸϐǭƀŝϐǖįƨŕŝƦƆŎΠϐǭƀƳǵŸƀϐǭƀŝϐ
ŕƆǙŝŎǭƆƳƨϐƳŷϐŎƀįƨŸŝϐƆǡϐƝįǙŸŝƝȔϐŎƳƨǡƆǡǭŝƨǭϐȎƆǭƀϐǭƀƆǡϐȎƳǙƙϐįǡϐƆǡϐǭƀŝϐȍįǙƆįǭƆƳƨϐƆƨϐįȍŝǙįŸŝϐǡǖŝŝŕϐ
ȎƆǭƀƆƨϐŕƆŷŷŝǙŝƨǭϐŎƳƨǭįƆƨŝǙϐǡƀƆǖϐǡƆȟŝϐŎįǭŝŸƳǙƆǡįǭƆƳƨǡϐƳȍŝǙϐǭƀƆǡϐǖŝǙƆƳŕΟ 

eƳǙϐŌƳǭƀϐǭƀŝϐƳƆƝϐǭįƨƙŝǙϐįƨŕϐŌǵƝƙϐŎįǙǙƆŝǙϐǡŝŎǭƳǙǡΠϐǭƳǭįƝϐǭǙįŕŝϐǭǙŝƨŕǡϐƆƨϐǭŝǙƦǡϐƳŷϐŎįǙŸƳϐȎŝƆŸƀǭϐįƨŕϐ
ǭǙįƨǡǖƳǙǭϐȎƳǙƙϐįǙŝϐƝįǙŸŝƝȔϐŎƳƦǖįǙįŌƝŝϐŌŝǭȎŝŝƨϐǭƀƆǡϐȎƳǙƙϐįƨŕϐǭƀŝϐĀ³=ù DϐǙŝǖƳǙǭǡΟϐmƳȎŝȍŝǙΠϐ
ǭƀƆǡϐȎƳǙƙϐŝǡǭƆƦįǭŝǡϐįϐǡǭŝŝǖŝǙϐŕŝŎƝƆƨŝϐƆƨϐǭƳǭįƝϐǭǙįƨǡǖƳǙǭϐȎƳǙƙϐŷƳǙϐƳƆƝϐǭįƨƙŝǙǡϐŷǙƳƦϐ͎͐͏͖ζ͐ ͎͐͐Οϐ
ùƳǭįƝϐ=¾ϐ͐ŝƦƆǡǡƆƳƨǡϐǭǙŝƨŕǡϐŷƳǙϐ͎͐͏͖ζ͐ ͎͐͐ϐįŸǙŝŝϐȎŝƝƝϐƆƨϐŌƳǭƀϐŕƆǙŝŎǭƆƳƨϐįƨŕϐƦįŸƨƆǭǵŕŝϐŷƳǙϐ
ǭƀŝǡŝϐǡŝŸƦŝƨǭǡΠϐįƝǭƀƳǵŸƀϐǭƀƆǡϐȎƳǙƙϐŝǡǭƆƦįǭŝǡϐƦƳǙŝϐƳŷ įϐǡƆŸƨƆɊŎįƨǭϐǡƝƳȎƆƨŸϐƆƨϐǭƀŝϐŸǙƳȎǭƀϐƳŷϐ
ǭƳǭįƝϐŝƦƆǡǡƆƳƨǡϐŕǵǙƆƨŸϐǭƀŝϐǖįƨŕŝƦƆŎϐŷƳǙϐƳƆƝϐǭįƨƙŝǙǡϐǭƀįƨϐƆǡϐǖǙŝǡŝƨǭŝŕϐƆƨϐǭƀŝϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐ
ùǙįƨǡǖƳǙǭϐ͎͐͐͐ΟϐMƦƆǡǡƆƳƨǡϐƆƨǭŝƨǡƆǭȔϐįƨŕϐǭƳǭįƝϐǭǙįŕŝϐȍƳƝǵƦŝϐǭǙŝƨŕǡϐƝįǙŸŝƝȔϐƦįǭŎƀϐƆƨϐŌƳǭƀϐ
ŕƆǙŝŎǭƆƳƨϐįƨŕϐƦįŸƨƆǭǵŕŝϐŷƳǙϐŌƳǭƀϐǡŝŎǭƳǙǡϐŌŝǭȎŝŝƨϐǭƀƆǡϐȎƳǙƙϐįƨŕϐŌƳǭƀϐĀ³=ù DϐǙŝǖƳǙǭǡΟϐ
MǡǭƆƦįǭŝǡϐƳŷϐŕƆǡǭįƨŎŝϐǡįƆƝŝŕϐŕŝȍƆįǭŝϐŌŝǭȎŝŝƨϐǭƀŝϐǭȎƳϐǡƳǵǙŎŝǡΣϐǭƀƆǡϐȎƳǙƙϐǡƀƳȎǡϐįϐǡƝƆŸƀǭϐ
ŕŝŎǙŝįǡŝϐƆƨϐǭƀŝϐįȍŝǙįŸŝϐŕƆǡǭįƨŎŝϐǡįƆƝŝŕϐŷǙƳƦϐ͎͐͏͖ζ͐ ͎͐͐ΠϐȎƀƆƝŝϐǭƀŝϐäŝȍƆŝȎϐƳŷϐ±įǙƆǭƆƦŝϐ
ùǙįƨǡǖƳǙǭϐ͎͐͐͑ϐǡƀƳȎǡϐįƨϐƆƨŎǙŝįǡŝϐƳŷϐįϐǡƆƦƆƝįǙϐƦįŸƨƆǭǵŕŝΟϐrǭϐǡƀƳǵƝŕϐŌŝϐƨƳǭŝŕϐǭƀįǭϐǭƀŝϐäŝȍƆŝȎϐ
Ƴŷϐ±įǙƆǭƆƦŝϐùǙįƨǡǖƳǙǭϐǙŝǖƳǙǭǡϐƳŷǭŝƨϐǵǡŝϐŎįǭŝŸƳǙƆǡįǭƆƳƨǡϐƳŷϐςǭįƨƙŝǙǡσϐįƨŕϐςŌǵƝƙϐįƨŕϐŸŝƨŝǙįƝϐ
ŎįǙŸƳσΠϐȎƀƆŎƀϐįǙŝϐŌǙƳįŕŝǙϐƆƨϐǡŎƳǖŝϐǭƀįƨϐǭƀŝϐςƳƆƝϐǭįƨƙŝǙσϐįƨŕϐςŌǵƝƙϐŎįǙǙƆŝǙσϐįǡǡƆŸƨƦŝƨǭǡϐǵǡŝŕϐƆƨϐ
ǭƀƆǡϐȎƳǙƙΟϐùƀƆǡϐŕƆŷŷŝǙŝƨŎŝϐƆƨϐǭƀŝϐǡŎƳǖŝǡϐƳŷϐȍŝǡǡŝƝǡϐƦįȔϐŌŝϐįϐŎįǵǡŝϐƳŷϐǡƳƦŝϐƳŷϐǭƀŝϐŕƆǡįŸǙŝŝƦŝƨǭϐ
ŌŝǭȎŝŝƨϐǭƀŝϐȎƳǙƙϐǖǙŝǡŝƨǭŝŕϐįƨŕϐǭƀŝϐĀ³=ù DϐǙŝǖƳǙǭǡΟ 
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https://unctad.org/publication/review-maritime-transport-2022
https://unctad.org/publication/review-maritime-transport-2023


ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͏

͐Ϋ åŞǢǶƞǮǢ 

͐Ο͏Ο ŸŸǙŝŸįǭŝϐrƨǭŝǙƨįǭƆƳƨįƝϐeƝŝŝǭϐDįǭį 

ϐ  
 

 

  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͐

͐Ο͐Ο ėŝǡǡŝƝϐùȔǖŝϐDįǭį 

͐Ο͐Ο͏Ο ͎͎͖͐ϐ;įǡŝƝƆƨŝ 

ϐ ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͑

 
  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͒

͐Ο͐Ο͐Ο ͎͐͏͖ϐ;įǡŝƝƆƨŝ 

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͓

ùƳǭįƝ 

ϐ  

ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͔

±ŝŕƆįƨ 

ϐ  

ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͕

ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͖

͐Ο͑Ο ėŝǡǡŝƝϐùȔǖŝϐDįǭį 

͐Ο͑Ο͏Ο ;ǵƝƙϐ=įǙǙƆŝǙǡ 

ϐ ϐ 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͏  ͗

ùƳǭįƝ 

ϐ ϐ  

ϐ ϐ ϐ 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͎

ϐ ϐ  

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͏

±ŝŕƆįƨ 

ϐ ϐ  

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͐

ϐ  

ϐ ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͑

͐Ο͑Ο͐Ο ¾ƆƝϐùįƨƙŝǙ  

ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͒

ùƳǭįƝ 

ϐ ϐ  

ϐ ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͓

ϐ ϐ  

 
 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͔

±ŝŕƆįƨ 

ϐ ϐ  

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͕

 

ϐ ϐ  
 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͖

͐Ο͑Ο͑Ο =ƳƨǭįƆƨŝǙ 

 



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͐  ͗

ùƳǭįƝ 

ϐ ϐ  

ϐ  



ùǙįƨǡƆǭƆƳƨϐùǙŝƨŕǡΡϐrƨǭŝǙƨįǭƆƳƨįƝϐìƀƆǖǖƆƨŸϐMƦƆǡǡƆƳƨǡϐŷǙƳƦϐ͎͐͏͖ϐǭƳϐ͎͐͐͐  ͑  ͎

±ŝŕƆįƨ 

ϐ ϐ  

 






















