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Abstract — The increase of carbon dioxide (CO,) emission is known as one of the major causes of global warm-
ing, and it has a strong influence on the global environment. Therefore many researchers and politicians have
tried to regulate the CO, emission. In regards to the matter, the IMPACT (Inclusive Marine Pressure Assesment
and Classification Technology) committee under the Japan Society of Naval Architects and Ocean Engineers
(JASNAOE) has developed an inclusive environmental impact assessment index, so-called “Triple I(III)”, in
order to assess the environmental impact including economic factors due to the artificial development of marine.
In this study, III was applied to compare between the environmental impact of CO, emitted by container vessels
during their life-cycle period and economic benefit due to their operating. Furthermore, III was also applied to
assess the comprehensive environmental impact for the cases with various capacities of container vessels and
different sailing route. From the results, the case for shortening of the sailing route is more effective to get the
advantageous assessment results of 111 than the case for varying the size of vessels.

Keywords: Comprehensive environmental impact assessment(3=22] 217 % &3 7}), Carbon dioxide(©] A+
3}€k4), Ecological footprint(AY Bl 812 @x}=1), Inclusive impact index(I11, 2% 87433371 7|H)
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2.2 Triple I (III)
= EF9) 7 ellx] Edate] AFAg7d o] st mpe 37
G el AQEE v8 W &S XA e BleAS

Fhsh= A E 24 7PESIATHIMPACT Research Group[2013]).

Table 1. Land classification and equivalence factor from EF (Global
Footprint Network [2008])

Area type Equivalence factor (gha/ha)
Primary cropland 2.64
Forest 1.33
Grazing land 0.50
Marine 0.40
Inland water 0.40
Built-up land 2.64
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AENAI] ol ARt kel QEks st EFY) MEow &
Wkl & 7 QIARE, AR o] ATl o]88b] fleiA=
QIZFell 218t $J8| %= (Human risk, HR)U A4 7}2] 3715 F-A|
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tho] 2102 Alito] 713 HIMPACT Research Committee
[2008]).

111 = [(EF~BC) + aER] + 2= S8 [BHR+(C-B)] (1)
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o714 BC= A 2] $7do] 71 gl AP AHEe] 58
528k $749-(Biocapacity), ERS 73 9] 3l '= (Environmental
risk), HRE 7] A7l ks 5 273181 S (Health risk)=
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Qkslal SltH(Otsuka[2012]).
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Itk FellA] «xdA ol ES ARG O E Kol
ApAgE 9] el tisl 741 SHI AR SHE SOl
aefskal Qleks Aelld 2 &Jo)7f Qlvkar At

2.3 Triple I (1IN Z7} 2P
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Set the target of
1 evaluation

e 3
Analyze the amount of Step I
i emitted CO, CO, emission based on hull weight |

Calculate the EF based tep III

1

[ .

1§ _onCO,emission EF calculation using amount of CO2 &
: Equivalent factor
i

1

1

1

{EF =Emitted CO, + Absorbed CO, by Forest x Equivalent Factor

tep IV
Cost : Expenses for building and
maintenance

Benefit : Profit by operating ship

Analyze the
Cost-Benefit

EF,
=190 <f

Assessment of Triple I

Fig. 1. Procedure for performing the inclusive environmental impact
assessment.
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Fig. 2. Results of domestic entry and departure by ship types (KMI
[2012]).
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Fig. 4. Results of CO, emission during manufacturing of structural steel
for container ship.
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Table 2. Examples of calculated factors for 6,500 TEU class of container
ship

Factor Value
Ship price 7.48x10” US$
9
Cost l;ulel cofst (20 years) 1.78x10° US$
alary for crew ;
(29 persons - 20 years) 4.00<10° US$
Profit by container 0
Benefit ransport (20 years) 3.75x10° US$
EF of world wide 1.8x10'° gha
EF/GDP GDP of world wide 6.3x10" US$
EFworld/GDPworld 29X 104 gha/US$
3m
¢ EF/GDP*(C-B) @ EF_20y|
(]
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= % e
£
D om
i3 *
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™ Cee u
&
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8o
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Fig. 9. Comparison results of EF between economical benefit and
CO, emission (by container capacity).
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Fig. 10. Comparison results of III by container capacity.
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Fig. 11. Comparison results of III by sailing route.
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