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A Study on the Revitalization of Container Cargoes in Donghae Port
Using IPA Technique

Young-il Park, Tae-Hyun Nam, Hye-Min Ma, Gi-Tae Yeo

Graduate School of Logistics, Incheon National University

2 o Bz Bed % Aol AR B, I 5o FRoMAoL FAe) B AANS P B A5 Ao] 7]
ol BAE Fd P B 3 b Ae] B wole] wER G Aol Bad Aolth webd, B
A7 BT ofs) ARE o IPA MHE(FLE/MEE 2ANE 24510 Sa3 AHo B3} B 2L
wEa FalF Aoy B8 M WL ANGE AL BHow dr. A7 Az, Aol ¥ W3 T vex,
$%/59 CNTR 8% W5 A%, vt 7190 @ ga oy, gAese] Beld, sjeldn 449 57 drte
Qo] 1% Aol Bad Aow epith SaF Bejold BHRE 9P & Ave) AEL et 2 AA, B
2E ZudA Ba BELS T/ A2 F AE B A% A7alo} i BES AnS A% F4/0e0k g,
S, 5%/ ONTR 2 ¥1% AT A4S 918 2849 jeke wsjof gk, AA, =92 Zro)as Hubr|a
% 9 A2 e S 98 A 8 D ANs $8 BE QAEY ARS B8} Bl U, BEgaes
e ARE A A 9S4 22 AL 93 4% Ago] Basjth viAtew, A4 FHolA Faj Aeo]y
29315 919 05 ariewA Bejol don] A0 hg T4 Aglo] Basid, ¥ AT A4 FalT A o)
A w04 Aol $43k FAA) HEE AN Aol elul7) oL, G5 Fald BEF EA Arol g ugke] 1)
g9 Fald Aol BAHNE NP 488 A7t B Aol Away

FAlo] : BalR, Aeloly, A4, A PA

Abstract It is necessary to develop a bridgehead port for trading with northern countries to promote trade through
the East Sea because the East Sea Rim economic bloc around the Northeast Asia including South Korea, China,
Russia, Japan, and North Korea has a high growth potential in the future. Therefore, this study aims to suggest a
strategic direction to enhance the competitiveness of Donghae Port through reinforcement of container cargoes by
conducting Importance-Performance Analysis (IPA) for stakeholders of Donghae Port. The analysis results suggest
that it is necessary to improve the five evaluation factors: attractiveness of container and bulk volumes, appropriate
ratio of export/import container quantities, frequency of vessel entry and diversity of sea routes, convenience of
complex linked transportation, and competitiveness of cargo handling equipment. The implications of this study are
as follows. First, it is necessary to continuously research the current status of container and bulk cargo volumes of
the port and ways to increase the absolute cargo volume. Second, we need to consider realistic alternatives to
improve the ratio of export/import container quantities. Third, in terms of network, we should establish a service
improvement plan to increase the frequency of port calls and the diversity of sea routes. Furthermore, incentives
should be provided to increase the trade volume of Donghae Port through strengthened complex linked transportation
function. Finally, it is urgently necessary to provide investment support for container handling equipment as an
essential requirement for the activation of the container cargoes in Donghae Port.
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Table 1. Donghae Terminal Status

Berthing The Bearing Power
Terminal Berth# Draft(m) Length(m) Capacity Commodity g2
(Ton/m?)
(DWT)
10 270 50,000 Coal 1.8
Coal 11 ) 270 50,000 %‘i?&? 20
Termianl 13.0
Bulk
12 270 50,000 20
Cement
13 270 50,000 Bulk Cement, Coal Ash Cemnet 20
14 O 270 50,000 Limestone 20
R Material Wood, Marine Products,
South Terminal 5 1(2'0 202 20,000 Coal and Oxide products 20
20 ) 130 100 2,000 Marine Products 20
21 ' 270 50,000 Clinker, Bulk Cement 20
22 270 50,000 Clinker, Bulk Cement 20
23 ) 170 5,000 Ore 20
North 24 9.0” 195 20,000 Ore 2.0
Terminal )
25 120 185 10,000(G/T) Ferry 20
Centlral 30 W 270 50,000 Limestone and other Cargoes 1.8
Terminal 13.0
West 41 (=) 195 3,000 Machinery and Clean Cargoes 2.0
Terminal 42 10.0 205 20,000 Anthracite, Bituminous 20
Qil Dolphin -) .
Terminal Berth 6.50 3000 O
EAAAY njete] AFAdoA Fala 39Al 41wk Eo07 AEg 4 A "k 59, JEHE 1
e st ol 39 A e, B e Asa Aol S ARL A% HA 9 CY B2
Y SHEST 16494604 A) 109HEF 234840e) o] /2o 93] BulFe) 71 2H9 BEge] Hr)gor
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Table 2. Stage 3 Donghae Terminal Development Plan

) 2016~
Section 2020 Remark
Stage 3 .
North Sea Wall 1,700m Under Construction
Stage 3 East Sea Wall 150m
" Donghae Stage 3 Inside Sea Wall 2,314m
Outer Facilty Zone Stage 3 Training Wall 340m
Seaside P_(otecnon 1 Unit
Facility
Total 4,504m
Coal 100,000 DWT 1
Berth Dongh Ore 70,000 DWT 1
ert onghae Ore 50,000 DTW 3
Facility Zone
Cement 50,000 DTW 2
Total 7
Port Facility Site Stage 3 Port Facility site 134.1(Tm?) T : Thousand
Harbor
Waterfront Stage 3 Harbor Waterfront Facility 80.4(Tm?) T : Thousand
Facility
Donghae . Including the current
Zone Stage 3 Connection Road 5.56km 2.0km road
Port Donghae Stage 3 Incoming Railroad 3.58km Rail Road Site
Traffic Zone
Facilty Mukho Road 1.3km
Zone
Total 8.44km




2016
15
10,581
4719
404
82
539
15,268
33,646

2015
22
10,957
5,230
4
445
518
413
14,143
33,793

(Unit: Thousand RT/year)

2014
12,098
5,383
104
35
551
477
393
13,534
34,637

14
12,733
5,140
24
730
395
12,207
33,447

2013

2012
28
12,902
5,734
18
29
745
530
11,598
33,695

2011
59
12,489
5,341
42
632
420
11,610
32,741

2010
30
11,071
4,697
89
162
561
193
497
10,049
29,349

2009
30
9,842
4,483
123
354
181
576
8,300
26,386

2] A167 A35

ein
2008
30
10,608
3,920
150
517
322
535
8,785
27,215

2007
30
10,711
3,219
19
73
514
208
684
25,694

8,129

)24 3 5)5)

g

Grain
Cement
Coal
Wood
Material
Sand
Iron ore
General
Merchandise
Qil
Ore&Metal
TTL
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Table 3. Load&Unload Handling Performance by cargo commodities
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Table 5. The extraction result of attribute and factor for Donghae terminal competitiveness

Attributes Factor Remark
Volume Attractivness for CNTR & Bulk Evaluation of the volume suitability to |ntergst the shipping line in calling
to Donghae terminal
Bulk and Inbound / Outbound Balance Ratio Empty CNTR equipment positioning cost based on the ratio of Inbound
CNTR volume to outbound CNTR volume
CNTR Volume
Feasibility to use Donghae terminal by manufacturers that have been
Possibility to attract the volume from other port using other major terminals such as Pohang, Ulsan and Pusan
termininals
Port Accessibility Competitiveness of port accessibility by shipping line in terms of location
) . The terminal network competitiveness in terms of service options,
Service Frequency and Service Coverage
frequency and coverage
Terminal Multimodal Transport Connection Convenience of connection betyveen Donghae terminal and multimodal
transport ; railroad and truck
Network
Vitalization of port logistics complex The level of vitalization for port Ioglstlcs complex nearby Donghae
terminal
Competitive rate of Inland transportation Competitiveness of inland _transportatlon ratt_e to export shipment volume
via Donghae terminal
CY/CFS Competitiveness Competitiveness of convenience, capability and facility for CY & CFS use
Loading & Unloading equipment competitiveness Competitiveness of CNTR handling equmgnt for loading and unloading
in Donghae Terminal
Terminal
Facility Berth Window Security Stabililty of securing berth window an_d overall berth capacity in Donghae
terminal
Facility competitiveness for CNTR cleaning, repair | Overall infrastructure and facility competitiveness for import and export
and quarantine depot shipment
I Piloting cost competitiveness in Donghae terminal comparing to other
Piloting cost - ; K
alternative terminals ; Pohang, Ulsan and Pusan
Cost Handling Cost Competitiveness Loading and unloading cost competitiveness in Donghae terminal

comparing to other alternative terminals ; Pohang, Ulsan and Pusan

Storage Cost Competitiveness

Storage cost competitiveness in Donghae terminal comparing to other
alternative terminals ; Pohang, Ulsan and Pusan

Port Operation

Port Labor Safety

Labor stability to handle cargoes in discharging port

Terminal Operation Professionalism

Terminal operator options and operator's know-how and knowledge

Ability
Operation personnel Professionalism Expert knowledge and experience of operation personnel in port
Loading and Unloading Productivity Work producivity of terminal opelrat.|on work to reduce operation cost of
shipping line
Senvice Schedule Credibility CNTR service reliability of post'st)lei sTlpplng line calling to Donghae
Service ermina
DEM & DET Freetime Demurrage and Detention F/Time .competmveness comparing to other
alternative ports
24 hours / 7 days service Competitiveness of operation hours to reduce loading and unloading time
Port Reputation Port brand reputation and recognmon_to attract shipping line to Donghae
Terminal
Marketing Cooperation degree of Port authority Degree of cooperation by port authority and government agency to

vitalize Donghae terminal

Incentive System

Incentive system competitiveness ; subsidy for THC and port expense,
volume incentives, compensation for service operation loss etc
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Table 6. Basic statistics of Survey Respondants Table 7. Cronbach’s alpha
Division — Frequency il ) Suryey_ Number of Factors Crobach’s alpha
Shipping configuration items
62 47.7%
Company Factors of
Unloadi Importance 24 0807
nioading 2 24.6% P
Company Factors of o4 0.958
Work Forwarding o Performance )
o 19 14.7%
Organization Company
Shippers 2 92%
Company _ _ - -
PA 5 38% 4.4 Fa|ge] vt AAY 7F3tE 9%k [PA ¥4
Tgtal 130 100% . J_L}
Assistant 50 38,50 =
Manager o W Ao A= EaEle] shul AAE 715
= = =3 1l A 733} vlol g o)
Pasiion Menager = oo dol| M= Faljake] vt AAe Al ol
Executives 3 2.3% ‘?l‘?_]' ‘f’]:_]—}—\jl% 1"4’ O]% %—3}01 %8]]%94 %@1} O—IE@T%
Totl 150 100% sfefstel G5 Hajate] A4 P W =T 5
175 years 43 33% ] .
Vear o 6710 years 3 29.3% AUTE TPAEA o] ShA] 7ol ojgh ]9 AlE] A
ear o
Exporience | " N 1 19 37.7% I} BRSS9 AHE 1S5S AAEch
Total 130 100% MBI A5AY, salle gnt A4 s w2 8
ola} wkEE 9 219] Cronbach alpha #to] 0.8°]4F0.& 1}
Table 8. The result of IPA
Attributes Criteria Importance Performance v;;e P- value
Volume Altraon\ér;(less for CNTR & 416 033 1313 0
Bulk and CNTR Volume Inbound / Outbound Balance Ratio 412 2.08 14.43 0
Possibility to attract the volume from 3.90 230 1207 0
other port
Port Accessibility 4.45 252 759 0
Service Frequency and Service 410 o4 1597 0
Coverage
Terminal Network Multimodal Transport Connection 3.98 2.32 12.55 0
Vitalization of port logistics complex 390 2.28 11.64 0
Competitive rate‘of Inland 308 249 10.80 0
transportation
CY/CFS Competitiveness 3.89 2.26 12.19 0
Loading & UnIogdmg Equipment 436 o0 0
Terminal competitiveness
Facility Berth Window Security 4.08 2.49 12.25 0
Facility competitiveness for CNTR
cleaning, repair and quarantine 3.70 2.46 9.99 0
depot
Piloting cost 3.72 2.67 5.20 0
Cost Handling Cost Competitiveness 412 2.62 11.34 0
Storage Cost Competitivenes 391 2.62 9.88 0
Port labor safety 395 2.70 9.51 0
Port Operation Ability Terminal Operation Professionalism 3.95 2.72 10.87 0
Operating personnel professionalism 3.91 273 10.40 0
Productivity of I__oadlng and 402 057 1203 0
Unloading
Service Service Schedule Credibility 414 2.73 10.79 0
DEM & DET Freetime 3.82 2.65 8.92 0
24 hours/7 days service 4.33 2.66 3.71 0
Port reputation 3.58 2.41 897 0
Marketing Port authority cooperation 3.64 2.65 7.36 0
Incentive system 3.82 2.64 8.83 0
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