Journal of the Korean Society of Marine Engineering, Vol. 41, No. 4 pp. 323~329, 2017 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
https://doi.org/10.5916/jkosme.2017.41.4.323 Original Paper

BEOL Aol e ehad 71w A 4nE B3 ek AN
NEEINE S EE

(Received March 8, 2017 ; Revised May 2, 2017 ; Accepted May 23, 2017)

A suggestion on the incentive and penalty based on carbon tax scheme through EEOI results
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Abstract: Nowadays, considering global warming and enhanced prohibition to discharge pollutants at sea, all of existing oper-
ation-ships must lead to the reduction of fuel consumption. International standards of International Maritime Organization and EU
rules governing harbor pollutants are being strengthened. Therefore, ship-owners and operators are seeking ways to reduce CO,,
SOx, and NOx emissions. Although world trade continues to expand, total fuel usage for sea transport tends to diminish.
However, ICS(International Chamber of Shipping) has set a goal of reducing CO, emissions from shipping by 50% until 2050. In
addition, with respect to the Paris Climate Change Accord in 2015, IMO proposes to set up a reduction target of GHG emission
from existing operation-ships. For setting up a reduction target of GHG from international maritime transport, “A data collection
system for fuel consumption” will be introduced in the near future. In order to effectively reduce the use of fuel in a ship in ac-
cordance with the trend of compulsory fuel saving from operation ships, this paper suggested adoption of an Incentive-Penalty
scheme based on Emission-Trading-Scheme, Carbon Tax, and basic calculation formula after verifying the EEOI level for a year.
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Table 1: UNFCCC process of Global and Korea [10]

year Global Korea

1992 UNFCCC open at Rio

Ratification of Climate

1993
change agreement

1994 | UNFCCC enters into force

Kyoto Protocol Adopted
(industrialized countries, to
reduce GHG emission to
5.2% against 1990 levels)

1997

Ratification of Kyoto

2002
00 Protocol

Kyoto Protocol enters into

2
005 force

COP15, limiting the
maximum global temp. no

2009 more than 2C above

pre-industrial levels

By 2020 INDC :
2010 BAU - 30%
Extent Tokyo protocol to
2011 2020
2015 COP21-Paris Agreement |2030 INDC : BAU
-Post 2020 - 37%

2020 Implementation of Post [Implementation of Post]

2020 2020
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Table 2: Status of INDC suggestion from each country [10]

By 2030: Reduction Goal of GHG

Country (USA, By 2025)

Swiss By 2030: 50% from 1990 GHG

EU(28 By 2030: 40% from 1990 GHG

USA By 2025: 26~28% from 2005 GHG

Develoned Russia | By 2030: 25~30% from 1990 GHG
P Canada By 2030: 30% from 2005 GHG
country Now
By 2030: 30% from 2005 GHG
Zealand

Japan By 2030: 26% from 2013 GHG

Australia| By 2030: 26~28% from 2005 GHG

By 2030: 25%(mandatory)

Mexi
IO 409%(conditional) from 2030 BAU

By 2030: 60~65% from 2005 GDP

China .
unit

Korea By 2030: 37% from 2030 BAU

By 2030: 36% from 2005 GDP

Singapore .
£ap unit

Developing

. 0,
country | Indonesia By 2030: 29%(mandatory)

41%(conditional) from 2030 BAU

Republic
of South
Aftrica

By 2020~2025: Carbon peak

Brazil By 2030: 43% from 2005 GHG

. By 2030: 33~35% from 2005 GDP
India

unit

Table 3: Korean BAU to 2030 unit : million tonnes [10]

year 2020 2025 2030

BAU(CO,-¢) 782.5 809.7 850.6
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Table 4: Shipping CO, emission 2012 unit : million tonnes [14]

Year Global Total % of |International | % of
CO, shipping | global shipping global
2007 | 31,409 1,100 3.5 885 2.8
2008 | 32,204 1,135 35 921 2.9
2009 | 32,047 978 3.1 855 2.7
2010 | 33,612 915 2.7 771 23
2011 | 34,723 1,022 2.9 850 2.4
2012 | 35,640 938 2.6 796 2.2
Ave | 33,273 1,015 3.1 846 2.6

Table 5: Shipping COxe emission 2012 unit : million tonnes [14]

Global Total % of |International | % of
CO.e | shipping | global shipping global

2007 | 34,881 1,121 32 903 2.6
2008 | 35,677 1,157 32 940 2.6
2009 | 35,519 998 2.8 873 2.5
2010 | 37,085 935 2.5 790 2.1
2011 | 38,196 1,045 2.7 871 23
2012 | 39,113 961 2.5 816 2.1
Ave | 36,745 1,036 2.8 866 24
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Table 6: Fuel mix scenario used for emissions projection
(mass %) [14]

/extI;I;g]}ElCI;%I\SIGcase LNG share Dls;ilsli;soand HFO
2012 0% 15% 85%

2020 10% 30% 60%

2030 15% 35% 50%

2050 25% 35% 40%
/constI;E?EIEI\LC; case LNG share Dlsilslalfsoand HFO
2012 0% 15% 85%

2020 2% 25% 73%

2030 4% 25% 71%

2050 8% 25% 67%

* Sulfur content 1% in 2012 and 0.5% from 2020

T3 IMO MEPC 692H2016 )0l M= 2-3tduto 2 B
247t wE AEER AA S ERAES F HE
2AE0] AAEEE AJEHJATHLS]. & HALE] A
29l o]alslEl A 7HE WP oRE e F3E &2 4 Qv
= Ao s T3 ow FAAES F8eHA Lt
A olatstebh ES A% A5 71E Aoy F7t
Ho HEgS AETd AR 2HLE §le Aot

1518

D
o

4 o7y A Bad A AR Aw,
Ael, A7k LFAG I ARE F74 0|43}
& A% wI4e BAF Awst @ Rolth,

Mo o
A
ol
e

g
A

3.1 AIEEQ OlatgtEtA 2=8 ?I8t EEOI 2 AIEt

M Xet

IMO= AEAH|Eo] MAFEG stdEt= 20508744 =
&

e BEF) ASH YFoE SWks F WAFS F
b Ao AYE it

g dlolEl s=5lo] o535} &
i=

Based Measures) A =% <] :

A o] FAlete Ao RFYH wEHE 247}

2 A=
AABle] X 8YsHH Table 73 7-©] EEDI, SEEMP, EEOI<}
o

| 4EE A5 5 ok

<
)
=
ols
ol
s
Mo
ot
2z
=z
=2
ol
2
ki
I

326



EEOI Aol w2 &iA 7k Aejsz Has 53 W A4

Table 7: Expectation to force regulation of EEDI, SEEMP,
EEOI and MBM

Application Expected application
arca New ship (2013.01.01) Existing ship
. application
EEDI application (major retrofit)
SEEMP apphcat.lon apphcaFlon
(possession) (execution)
EEOI not available application
MBM not available application
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Table 8: CO, conversion factor according to fuel specific [18]

Type of fuel Reference Carbon Crn
content | (t-CO,/t-Fuel)
ISO 8217 Grades
Diesel/Gas oil| DMX through | 0.875 3.206000
DMC
. ISO 8217 Grades
Lolﬁ?{Ff(‘;’l RMA through | 0.86 | 3.151040
RMD
Heavy fuel ISO 8217 Grades
oil(HFO) RME through 0.85 3.114400
RMK
Pe;;gie‘éas Propane 0.819 |  3.000000
(LPG) Butane 0.827 3.030000
Liquified
Natural 0.75 2.750000
Gas(LNG)
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Figure 1: Application of EEOI reduction rate to operation ships
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