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Abstract : The increasing demand of maritime transportation and port development especially due to increased international trade
resulted in a strengthening of regulating the greenhouse gas emissions mainly ffom ships by International Maritime Organization (IMO)
Responding to these international environmental regulation and entorcement, the United States and the European seaports have expandec
their Green Port Policy, which can promote the public weltare by reducing pollution caused by ships and ports. Accordingly, in 2010,
Korean government enacted “The Framework Act on Low Carbon, Green Growth” and had pushed for all Korean ports to establish ana
Iimplement their own green port policies. Therefore, the objective of this study is to establish the Green Port Policy Plan or sustainable
and environmental fiiendly operations and developments of Ulsan port, which plans to be the oil hub port of Northeast Asia. To this end,
we studied the current status of the environmental policy issues in Ulsan Port and international-& -domestic case studies on
establishment of green port policy. With these studies, Ulsan green policy alternatives were identified that through the experts advice,
and then were prioritized by adopting AHP survey analysis. As the result of this study, it was notified that LED lights replacement ana
AMP establishment as the hardware policy and the port environmental management department as the software policy were equally
Important policy options for the implementation of sustainable Ulsan Green Port Policy to meet port’s characteristics.
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Table 1 International Regulations Status in Port and
Shipping Industries
Internation
Year | al e Main adopted resolution
Conference
e Adopt United Nations Framework
1992 | UNCED Convention on Climate Change
(UNFCCC)
e Impose legally binding agreement for
1997 Kyoto developed countries to reduce their
Protocol overall emissions of greenhouse gases at
least 5% below 1990 levels (2008-2012).
eNew Annex VI of MARPOL was
agopted, ;vhich entered into f(())rce on
19 May 2005. To limit ships’ SOx and
1997 %ﬁ% NOx emissions and  prohibits deliberate
s emissions of ODS (ozone depleting
substances).
eBut the regulation to reduce CO2
emission  was not included.
IMO ¢ IMO initiated work on reducing
1998 MEPC (‘Lr_eenhouse Gas(GHG) emissions from
ships
e Bali Road Map was adopted to deal
a global climate change issue. "Bali
13th Action Plan is a comprehensive process
2007 s;esio 0 of to enable the full, effective and
UNECCC sustained implementation of the
Convention through ong-term
cooperative action, now, up to and
beyond 2012"  (www.unfccc.int).
e (40 World Ports Climate Declaration
C40 World | was adopted with 55 world ports
2007 Ports participated to reduce the threat of
Climate global climate change from port
Conference | operations and industrial activities at
ports.
Copenhage
2009 | 1 Climate e Discussed Post-Kyoto Protocol, but
Change failed.
conference
e 2011 Amendments to MARPOL Annex
62nd VI were adopted, which introduced
2011 | MEPC mandatory measures to reduce GHG
Meetin with Technical/Operational Measures
& (EEDI and SEEMP) - effected from Jan.
1st, 2013.
2012 18th e Agreed to extend the Kyoto Protocol
UNFCCC to continue to  reduce GHG.
. e During the second commitment period,
2014 ;ﬁg&nt(aft the 37 countries committed to reduce
UNFCCC) GHG emissions by at least 18% below
19901 levels (2013t02020)
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Fig. 1 Regional Air Toxic Health Risk Changes 1998 to

2005 in Ports of LA/LB area

Source: Port of LA internal data

Table 2 10 most common issues in port environmental

management in EU Ports

1996 2004 2009 2013
Port
1| Development Garl;gagsgéPort Noise Air quality
(water)
2| Water quality ggeegagégﬁs Air quality Garlgvaégset/eP ort
3 Dredging Dredging Garbage/Port Energy
disposal disposal waste consumption
Dredging: Dredging: .
Operations Dust Operations Noise
. Dredging .
5 Dust Noise disposal Ship waste
Port Relationship Relationship
6| Development Air quality with local with local
(land) community community
7 contaminated Hazardous Energy Dredging:
land cargo consumption Operations
Habitat
8| loss/degradati Bunkering Dust Dust
on
. Port Port Port
9 "}‘Olﬁllf;‘fl’ll(é Development | Development | Development
(land) (water) (land)
. Ship Port
1( Iré?ﬁlszgfl discharge Development | Water quality
(bilge) (land)
Source: ESPO, 2005; 2010; 2013.

F 2 AAIE 210 797) Fube] Fhedgk 2013 EU &yke]
AEZAL A9E A RE, 20009 AEZAL WREH hr]ed
& MRS AGFERte A, a#a ouA a&yd BAZ
Fo oz Womm ges & & Utk 53, A2 10
T 2500 Eo sE A ui@Ent 25008 E o]
Aelshe 28 FudsE, drledel g 2 gua

- AHPE o] &3 24te Jd X E AHA 4469 e

L M
WO

208 kel A9, A2 149 B¢t
A ekekd 7] 3 ¥ 3H(climate change)” 717}
FE Il glo], olol tigk A
AJARARAL Q1T (ESPO, 2010; 2013).
+ EU @xtEo)e] sty #e] s $lste] A
2 A Toolss HoJFiL glth 20139 A
9 86%7F IYUXE
(environmental policy)S FH3lo] A8t
AEAH94%) 3 A& sk 2UEE
(79%), 28]l Erprizlar T2 7 b

=
2 8 %] 3 (performance indicators, 64%)

ne o

-
o 2 1 2
odt
o

ot

pas
o [IF
9

o K j‘i
o wo [ o
o &)

Q
p

o

[}
ol
ol

=
& K

el

-

=
& M8l oha glev], TATE AAS oldehs @
of Wgol WA Holdn A&e FAT + Ak
100% B Emvironmental (Green Port)
Policy
g%
# Bolicyavailable fo public
8o%
70%
Policyaimed at compliance +
ok
50% ¥ Publishes Envirommental Report
4%
B Designated Envirormental
Eu persomnel
2% Environmental monitoring
e programme
o 0 Perf indicators
19968 0048 2009 e identified
Fig. 2 Key Outcomes of EU Ports' environmental
management
weld Table 38 WEAOR aHTE FAS 4Ysto]
Algata e el ARSI, 72 20139 AE o]y
Al 1919k 49190 A7FER &F PRk ofAJol At
ZolA A FVRAFAS el Y Pl 3, 1)
=9 LA/LB@RHE 200678 CAAPE sHste] A dsta
dom, ekl WFtn] Rk 2 ] Northwest Ports

=

Clean Air StrategyES @3] A
ports) wl=2] Elaivl AlefE &uty} Zo] AMul/aknko 2 B
o girjeddd % UE

&

o

O

co

L
18 do oo

o

(o] A .
¢l RHE" Fgue 2007dHE REZY A Zol
Rotterdam Climate Initiative (RCDZ Al3fa @31 54

=
W AR Ae 5 o e, A7FE 3k 2011

Green Ship Programme, Green Technology Programme %
Green Port Programme& A 33}l glom, 23 wke 2011

- 552 -



At -

e duke] A8 ARES $18ke] Fair Winds Charter
T2 93k AuF F AR oB (5% A

ARgR Adbel diste] Ao A9 50%E AW = ﬂ
AEE S A gsta EA%HK}. TT A= olHE dAl

“Air Pollution Control
Regulations” 2 24 0}01 oM FfE & A, 7%
TRl 0.05%  olstE AHAlTrAlsH o] Al
HKD25,000750,000¢] a3 3719 T8 dAolt
(Smith, 2014).

e Foll=

o=

vdEo] A= ekAvh AlA HEle]ly 10t

gt Foll A 7T)e] kS H A5 e o AEE 201393
9¢ “Action Plan on the Prevention and Control of Air

Pollution” & vk sto] o], €zl 51 & o]
2 F73AE} (pearl river delta)®] 219 7] & 3Ate] w=Ha}
itk w3 AA 20133 9¥¢ “Shenzhen Air
Quality Enhancement Plan”< wl&slo] 201513 714] A8k7] <1

SEER =

AR

al ST

W10 % BEES D] stel 15719 Aol £
e 2% Agolth A e JAMEE AAE Baho] A

uho] SAAA I AFFe] AMHES FET Aol npxut
o2 2014d 29+ FsAKFolA “Guangdong Province
Green Port Action Plan(2014-2020)"% s="3le] 20204 74|

1

rﬁ

3

4. <e|Lz2t a8l

4.1, 27} J2IZE ol

S uhebs

2} 2008 1€ =7} 7@@_5}43}3 =
*7P*6* =R
0°‘ FEH A voﬂ dth I™M¥E A

2009Lﬂ 4% 1401 :?E 3 ok
A X o] GREEN PORT &4

UEE 759
20109 44
SRS =
Rom, 20114

ZABA R “TIUTE

1 -%Lx-" ] O
g9 S7h 4l

o ﬂ%i

20083 ¢
# o Ae)

RS

14
FAA 9l Green Port 1%
TAE A3=F LJ—

T

tHX—] :Lz_]—o] Ql—:_
AHE AP 21
33

E, ZHéH

74
< Al 74]

[€]
g 7= otk (Choi

EE M=o| g & EMF
He o s

zRe A%
o

w

=
=z
p‘L
2

N
=
o,
)

57

el
gg
_‘ﬁ

o}-)- 2
32

v

and Han, 2011;

Kunhwa and KMU, 2011; UPA, 2013: Kim, 2013).

o]#3 7} ZYXE AT Yy fedste] dhA of A

= 3

HIEe Aiwel SRS AHEE o ﬁ'ﬁ"m 5 I g a7 a9se] grk Table 45 0109 FEAHRRLY 1
EE AN AHRE SR AP L0 QS NFF K o S aas me o o ol A Selit
- — o1l-— o H = 1l
%‘o’] /:\j_;x(_]_—dc]'?} ‘?E'E& 0}‘43} 0]—}\]0}-4 7JEH—6]'?}?—E?_ 'G'EILT’}' ﬂ' _Z,_O A REIRS) _1?1_/\ o1 UJ ‘1']—0]:3]—0 Z}\]OE ﬁgﬂo_]_g_
- 5 = 9y = . _ A 0 v o, , Al =
3, 7S AR A8d SRS A FE A ageaa ave gesa. gpee A A4
ARSI A= 010 O 3lo]d 2~ o) : .
FatE o7t &S @2 4 vt (Choi and Han, 2011; SUEE AAE Table 39 AlA MAGuro| A @A AL
Lam and Notteboom, 2014; Smith, 2014) T 9= AAMIEI SAFS o = alt) o= Hola
AA, A7)l 7|29 wES Fol7] % wetew &7
Al (shore power) Al x|, Aduke] {3 == W3
Table 3 Green Port Policy Status of World Ports
I\l;a(;;te LA/LB Vancouver Rotterdam Hong Kong Singapore
Green ) ) ) ~ Maritime
Port Clean Air Action Plan | Northwest Ports Clean Rotterdam Climate Singapore Green
- (CAAP) Air Strategy Initiative (RCI) Initiative (MSGI)
Policy
Starting
Year 2006 2008 2007 2011 2011
- Clean Trucks - Emission Inventory - CO2 Capture and - Fair Winds Charter - Green Ship
Program(CTP) - Harbour Patrol Storage (CCS) (201172012): 17 shipping |Programme:50%

- Eco Action Program
for Shipping

- Port of Seattle and
Port of Tacoma are
partners to reduce air

- Vessel Speed
Reduction Program

- Cold Ironing (or AMP)
- Environmental Ship
Index (ESI) Program

Green |- Solar Photovoltaic emissions from all
Port |Development aspects of regional port |Project
Policy |- Port Environmental |operations

Management Department

- CO2 Foot print

- Modal Split

- Environmental Ship
Index (ESI)

- Green Award

- Shore-based Power

companies volunteered
to use cleaner fuel (0.5%
SOx fuel)

- From Sep. 2012, Hong
Kong Marine
Department started
discounted 50% of port
facilities & a discount on
light dues of HKD43 per
100 tons

- E-RTGC Replacement
Project (Reducing 70%
fuel cost,
80%maintenance cost)

reduction on Initial
Registration Fees and
20% rebate on Annual
Tonnage Tax for
Singapore-flagged ships
IMO EEDI Standard
(SOx)

- Green Technology
Programme

- Green Port
Programme: 15% of
port dues reduction:
ships using approved
scrubber tech. or clean
fuels
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A4 AR 3190 (E-RTGC, Hybrid RTTC, Eco-RMGC, HEWH, A¥u o] AFdA] AAe fetse dvkaale
Battery type Y/T 5)29] nA #&%5471<(DOC, DPF)2] o4t 2 ARx|Qde] 1% Tju H-ALHd EAd 5oz
g 52 5 7 den, A, @ ER g V1A diste] <lste] a8 dV|edilEs =Y F A 71F A
=FEY gl V)ake] wA e hAARALE, AClE AEs  AMPY AR, A3 AME, =F3hE Ee] uA T d4
Alzgl P53 BY H2E Folth mpAHe R oux] g4  Hoz Ao Brbed Ao, dAl 1 T AAEE
stE 918kl LED S o2 aAleh AAAANUA BFda T AAsE obd AR FuAde] m9iEo] e Faol B
2 5] Abgoltt. .
Table 4914 ®elupel o] ¢-ejupel A4 = zp P

¥ IREE A d@ A7 Adue] gAw geyer 4.2 ohel UTBT JRIRE IHARS] AU

Hxz 2011d 2-MXE F5IdASS FHT I F42 Hpl @ 89 §ule Aoz Ful 7 olix|ele] f]7] o
Fold A AFEI = FAe AR e 2 4 o = shoduge) AaHozm g esty] 95l Green
ol ARl JRMXE FANHES AHCIVE Y S port or Eco-Port Policy® Sglste] s 1 glom
o] FE9E A FolA A7(e-RTGORE HABIL QO Voo Aulr|el wjZ tatiA Zshel A= ahukx ol 8749
¥, LED 59 A, Bdd 2 A<D AABAIA] A amage Az Zus Qste] AR BR E3 53 A
AFe] AMP EHAEE 75 52 5 7 AFUTL LA 1= 2 opxo} N Aujahwizix] HAx shatea gl F4)

Table 4 Literature review of Green Port Studies in Korea

Studie | Song and Han | Choi and Han Kim and Shin Kunhwa and
S 2007) (2011) Han (2011) Yoo et al. (2011)| Jeong (2009) (2010) KMU(2011)
rg%te AllPIeréean All Korean Ports| Incheon Port Incheon Port |Gwangyang port|Gwangyang port| Busan Port
- New engine |- Establishing - Use Low - E-RTGC, - Modal Shift |- E-RTGC - E-RTGC,
replacement of |Eco—friendly Port|sulfur fuel and |Hybrid E-RTGC |from road to Hybrid RTTC,
port tugboats logistics system |Selective coastal shipping |- Shore power |Eco-RMGC,
with incentive |[to  reduce COZ2 |Catalytic = Dual Cycle and rail (AMP) Battery type
program (replace Energy |Reduction(SCR) |Y/T system, Y/T
efficient and for vessels Y/T rollinng - E-RTGC, - Maritime
- Cold Ironing |eco—friendly port system etc. Bio—energy, shuttle service |- LED lights
(shore power) |transport and - Vessel Speed hybrid engine
cargo handling |reduction - LED lights for cargo - Renewable - Clean truck
- Use low equipments program for handling energy supply |program
vy |sulfur fuel container vessels [~ Green equipment system: Solar
=1 project - Establishing Incentive and Wind — Shore power
Tyg eco—friendly port |- Shore Power |Program - Shore power |energy (AMP)
o) - Use exhaust |development and (AMP)
@ gas scrubber in | redevelopment |- Replacement - Green Award |- Vessel Speed - Renewable
o port with plan and retrofit reduction energy supply
2 |incentive cargo handling |- Renewable program system: Solar
¢ |program - Establishing equip. and use |energy supply and Wind
= Environmentally [DPF and DOC |[system: Solar - Use DPF and energy
& |- CNG or Friendly Port and Wind energy |DOC
= hybrid cargo Policy and - Port trucks & - Air quality
— handling Action Plan trains - Establishing = Clean ship monitoring and
o equipment replacement and |waterfront program Inventory
3 - Establishing retrofit facilities: port system
- Diesel and improving program with forest area, - Use low
;U particulate port operators’ |incentive water quality sulfur fuel
= |filters (DPF) green port program improvement project
Is and diesel management project, port
< oxidation mind and - Container facility painting
catalysts(DOC) |skill(education Terminal Gate
for cargo and training) Automation(RFID
handling , OCR)
equipment
- Rail shuttle
- Port trucks & service
trains
replacement and
retrofit
program
2) FAk Algkel 9wk AM FA] AMP AE3FAAES &5 AT = JEE Hud gl 25 nhddl] 7S ¥, AMP Aol X
o] = o] okt (UPA, 2013).

- 554 -



olth. 53] Hul # 3 AEFREol J¥HOoE Green
PortA A& olg3] & e 202 ¢4 I7h A B F
(W=re] A4 State), LE]al AGAY o2 F7HER AAE
ol 7187 ol #elE A AT o] 7HA WE 3} 1A
vhekel sl Aol Ak =4, o]zl g ZATFARTE o}
e, Aduke@dar g Huld A 5 N olsgAAE o
AP 0 2 Green Portd Aol Fojg F2d 4 %S =7}

2 kg o) QY AAY AR (Financial Support; Funds or
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% 62249
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EEREE 1.
e Selukee] 29, Green Portitae] 27 We Aw
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