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Outline of Presentation

Japan consists of some islands girded by the seas 
and located in the East Asia, and it has little material 
resources, energy of petroleum etc. and foods. With 
the growth of manufacturing industry after the mid-
twentieth century, our foreign trade has made great 
development with merchant ships. The bottoms of 
Japanese foreign cargo ships were about 12% of its 
world in 2006. On the other hand, Japan is now 
confronted with the many environmental 
countermeasures on marine engine systems and 
marine ships.

In this presentation, I will introduce on the present 
state of marine transports, marine environmental 
countermeasures and a proposal for sustainable 
development in Japan as follows:
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Outline of Presentation

1. Introduction

2. The present state of marine transports in 
Japan

3. The marine environmental countermeasures 
in Japan

4. A proposal for sustainable development in 
Japan

5. Conclusions
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Marine transport roots with 

Japan central figure

Daily commodity 
Energy resource

Industrial material
Liner route

(The Japanese Shipownersô Association, Shipping Now 2007)

Marine transportation to link the world closely
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Loading ratio of export and import materials 

with Japanese merchant fleet
Export

total

Japanese-registered

ships

2.1%

Import
total

Japanese-registered

ships

5.5%

Japanese

merchant

fleet

Japanese

merchant

fleet

(MLIT, The Maritime Report 2007)

(Ocean cargo ships 

over 2000GT)
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Bottoms ratios of Japanese merchant fleet

in its world

World shipping tonnage

722MGT

88.9MGT  12%

(Ocean cargo ships over 2000GT)
(Lloydôs, World Fleet Statistics 2006 / 

MLIT, The Maritime report 2007)

Japanese merchant fleet
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Transition of construction in 

Japanese merchant fleet

chartered ships chartered shipsJapanese-registered ships

Number of Ships Ships Bottoms

(MLIT, The Maritime report 2007) (Ocean Cargo ships over 2000GT)
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Others

EU(25 countries)

China

Korea

Japan

7.7%

4.0%

28.8%

38.0%

21.5%

162.7MGT

(10000GT)
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( Lloydôs, World Fleet Statistics (~2006) / 

World Shipbuilding Statistics (2005~07) )
(year)

anticipation 

(present of July 2007)

70.3MGT

Constructing and completing amount of 

merchant ships of the world
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Dismantling trends of merchant ships 

of the world

(Lloydôs, Casualty Return (~1993) / Casualty Statistics (~2006) )

(year)

22.2MGT

Others

Korea

4.6MGT

Taiwan

China

India

Bangladesh

Pakistan
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NOx acceptable value in exhaust gas
N

O
x

[g
/k

W
h

]

Engine speed, n [1/min]

15.5%

80%

21.8%

80%

17.0 (g/kWh)           : n<130 (1/min)

45.0x10-0.2 (g/kWh) :130Òn<2000 (1/min)

9.8 (g/kWh)             :2000Òn (rpm)

reduction

reduction

(NOx Regulation in MEPC 5758)
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Technical developments for NOx reduction of 

marine diesel engines in Japan
Developmental Target : 80% NOx reduction

Government

-financed 

Research

&

Japan 

Marine 

Equipment 

Association 

( Nippon 

Foundationõs

Subsidy )

Actual

Ship

Experiment

Technical

Development

Tier 3Tier 2Tier 1

Combustion Improvements 

of Engines

Save Energy & Space 

of Engine Room

After Treatment Equipment 

of Exhaust Gas

Developmental Substances
-80.0%

-20%

MLIT, Press Release, 2008.4.7
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NOx reduction with SCR 
(Selective Catalytic Reduction) system

UEC37LA Diesel Engine

D : 370mm  L : 880mm 

ES : 188rpm  BHP : 1105kW

An Experimental SCR System

(1)  (NH2)2CO + H2O �:���&�22 + 2NH3

(2)  4NO + 4NH3 + O2 �:�����1 2 + 6H2O

(3)  4NH3 �:�����1�2 2 + 6H2O
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