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EXECUTIVE SUMMARY

1. Purpose

= The purpose of this study is to draw improvement plans (draft)
for the terminal classification system currently applied to trade

ports in Korea.

- To achieve this purpose, this study delved into the present status
of terminal classification systems not only in Korea but also in

foreign countries.

- Based on the analysis of national ports™ throughputs by terminal

and item, the ratio of exclusive use was identified.

- After assessing the effectiveness of non-container port terminals
(bulk) within Korea, this study regrouped the existing terminal

classification system and then proposed improvement plans.

- This study proposed a legal review as well as policy suggestions
for the effective allocation of improvement plans (draft) for the

existing terminal classification system.

ix



2. Methodology and Features

1) Methodology

= Having conducted a literature review and consultation with
experts, this study carried out a comparative analysis on
terminal classification systems of both domestic and foreign

major ports.

= From the 14 terminals classified by the current system, the
throughputs of 13 non-container terminals were analyzed
from a multi-faceted viewpoint excluding a container

terminal.

* The effectiveness of the 13 non-container terminals was

evaluated utilizing Data Envelopment Analysis (DEA).

= This study utilized clustering analysis to regroup the existing
terminal  classification system, ultimately drawing
improvement plans (draft) for the terminal classification

system.



EXECUTIVE SUMMARY

Category Research content Method

* Analyzing problems arising from
In-depth study on | the current terminal classification
terminal system by dividing the system into
classification development and operation
systems of domestic | « Investigating terminal
and foreign major | classification systems and
ports operational systems in ports of
China, Japan and the Netherlands

* Literature review

* Consultation with
experts

* |dentifying the gap between

designated items under the current

terminal classification system and

items actually handled at ports * Statistics analysis
* Analyzing changes in the ratio of

exclusive use per terminal in major

Analysis of current
throughputs of
national port
non-container
terminals per
terminal and per item

11 ports
Evaluation of the
effectiveness on | ® Evaluating the effectiveness of * DEA
national domestic non—container terminals | (Data Envelopment
non-container (13) and measuring relative ranking |  Analysis)
terminals
Regroup of existing | ® Regrouping the existing terminal
terminal classification system according to | , Cluster analvsis
classification the similarity of throughput status Y

systems per item

2) Features

= The terminal classification system in Korean ports is
automatically classified in accordance with HS Code out of
convenience. Since classification standards and grounds are
not clearly stipulated in the Harbor Act, legal and

quantitative grounds have been insufficient.

= To complement these shortcomings, this study proposed new

improvement plans (draft) for the existing terminal

Xi



classification system which reflects the unique characteristics
and logistical structures of exclusive items handled in port

terminals.

Complete enumeration was conducted to investigate throughput
per item in 292 non-container terminals of Korean ports where

a single function is designated.

Preceding studies evaluated the effectiveness of port terminals
by being limited to specific non-container terminals (bulk
terminals). This study, however, was conducted to evaluate the
effectiveness of exclusive use terminals of all sorts (13), to

diagnose the terminal classification system.

Quantitative data and academic methodologies were utilized to
overcome limitations of the current terminal classification
system, and were able to regroup the existing 14 kinds of

non-container (bulk) terminals.

For the first time in Korea, this study presented 2 proposals for

new terminal classification system (draft) of Korean trade ports.

3. Results

1) Summary

Xii

= It was found that the items mixed for handling other than

exclusive items have been fixed for extended periods of time

in the 13 exclusive port terminals (non-container terminals).

- The analysis of item throughput ratio per exclusive terminal



EXECUTIVE SUMMARY

from 2016 to 2020 found that chemical product terminals have
continued handling a certain proportion of petroleum products.
- In coal terminals, coal and other ores have continuously been
grouped and handled, which is the result of reflecting the

demand from businesses at port hinterlands.

= As this study estimated the effectiveness and relative rank
of 13 non-container terminals, it found that the effectiveness
of terminals that handle mixed items other than designated
exclusive items was low including grain terminal (10"),
general cargo terminal (11", iron ore terminal(12th) and

timber terminal (13" in ranking).

- The results infer the necessity to integrate existing exclusive
terminals with a high ratio of mixed throughput items other than
designated items as well as indicating the need to reorganize

the two classification systems.

= The result of regrouping exclusive terminals of trade ports
based on clustering analysis showed that scrap iron terminals

and steel terminals are grouped as Cluster 1.

- Besides, chemical product terminals were grouped with
petroleum terminals, while timber terminals were grouped with

general cargo terminals.

2) Policy suggestions and policy-making activities

= This study presented improvement plans (draft) for the

terminal classification system in national trade ports. To

xiii



achieve this goal, the study summarized a variety of research
results which include the following; in-depth study of
terminal classification systems of domestic and foreign major
ports, the present status of throughputs per terminal and
item, evaluation of the effectiveness of non-container
terminals, and reclassification of existing exclusive terminals

based on clustering analysis

= In order to develop improvement plans (draft) for national
port terminal classification system that reflects the actual
conditions of terminal operation, this study carried out 2
rounds of consultations in writing and one policy

consultation meeting targeting port managers and users.

- Targeting port managers (the Ministry of Oceans and Fisheries,
port authorities and regional offices of oceans and fisheries)
responsible for operating and managing trade ports nationwide,
as well as users (TOC, shipping companies, etc.) of terminal
facilities, opinions were collected surrounding challenges and

difficulties arising under the current terminal classification system.

- In addition, legal consultation was conducted to preemptively
prevent legal conflicts potentially arising in case of restructuring
terminal classification system of ports in which a variety of

stakeholders use

3) Expected benefits including policy contribution

= Improvements of the terminal classification system

Xiv



EXECUTIVE SUMMARY

accurately can reflect the actual status of port operation to
development demand. Therefore, it allows timely supply of
terminal facilities needed in actual fields, while preventing

waste of budget in advance.

The future development of Korean ports and terminals are
pushed ahead with port triggering rules, a traffic-linked port

development system.

When estimating the requirements of berth development for new
terminals through trigger rules, reflecting traffic is the future
traffic volume designated to be handled in an exclusive terminal
As for the berths with high throughput of mixed items and,
hence, possessing low exclusive use rate, the present status of
actual terminal operation can be distorted in estimating the

requirements of new berths for development.

A new classification system is capable of actively responding
to the demand of port users including businesses that moved
into port hinterlands as well as to changing conditions of

ports and logistics.

The current terminal classification system of trade ports was
constructed when the construction and manufacturing industry

were thriving, reflecting high demand.

When analyzing the items grouped and handled at ports and
improving the classification system in accordance with changing
demand of ports, it will contribute to more proactive and flexible

port operation, further boosting the competitiveness of ports.
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=y BARSE77H B{O]Y, | (C/C) L4, EMATIY | - _ )
ors y Y = 38 Z1H|0| 1 K22
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87} B40] 137) ERo= 45 BEEES0] g BT )50] e
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g2 60,155DWTE UERHL ot ALEE A8 B3 204 7|2
6% 3015 7H €22 F55Y 4| A& 52 9F 55.8% Aot 9l
= 20 Y qlth. 53] st9sY tin] HM8EE Ay B850l ¥
2 E2ogL BX(11.3%), F3KH13.7%), 14 (24.4%)7F Ut vhd 51
9 v] FEEE AY B0 w2 FRo2E FY4(118.9%), As
ZH68.6%), F7(61.0%), HAH(60.6%) S°] AUt

SRS slesa | = o au 1204
SrT o megpe O 5 82 | moiss | gsa
(DMU) @®E) | 2¥m)  =tlm) (DWT) (M=
% 6 13,940 =~ 2572 128 | 86,000 5825
AgIE 18 | 33160 4,302 94 20533 @ 14,229
o3 25 | 29169 4316 57 | 10179 = 8504
At 27 | 141906 9309 = 156 136741 | 77,310
Yy 3 15560 840 163 101,667 = 18,493
7 |EF2A 14 20605 3019 113 | 26846 11,635
= 2 1,930 900 120 | 45000 218
ks 1 1,750 270 140 | 50000 @ 427
=0 32 | 53040 10795 104 44860 31,837
X=3t 8 44940 4155  12.8 | 70,000 30,809
el 79 | 69,238 | 27094 101 33045 = 9,518
g8 50 | 617,650 18330 129 | 111,318 376,788
sz 23 | 38560 @ 8568 114 45826 @ 17,424
e 288 1,081,438 94470 119 60,155 | 603,017
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S 71 " &LAQl DMUY &84 #e 1: 22 g8 yehdt
& 01 FX 100 DEA 232 DMUS &84 Fto] 0.930]2Hd ol=
A o] FUS 7% FIAIAF A&ZQ DMUZL "k A 9fw|Rith
vhH AR=R|eF DEA 239 23 32 §83491 DMUS 884 o] 1S
7HAH HlaE2Ql DMUS 884 =2 154 2 g YehiiA € 5t
ARt 24 ATE 23t (# 4-5)0= F 2 7 Hn et P 5149
HOE 9jo AREA IR Q] A gS A= Hgsto] 1715131t ofof
et AR BY] agAdgtol tiet siMS FUATE 23 Ut
Aoz o 4= QA Holth & A% 5 CCREFOIA a&4l f5e
T AFHRF 202 Yebgon] BCCEPOINE =, EBATFE
xokstol 1A, 7IeRgA, RE, BARTE R a8Al RRR
UeRth & dFolME= 137 7579 Al 98 AsEE Zo] 2o
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A EH A-8/do] et F&o] tiFiol steldol ATt Frs A8
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o A =1 Xhioﬂﬂ £ 4 %0] 20204 7% A8EC] 7P =& A
Z}(99 4%), 7(96.9%), H=H(90.6%), 2A(88.0%), 1L_(77.9%TT
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W80l 1 e BA(17.7%), F2H26.2%, THG0.6%), AH3AY
ARE3.3%, FFHE120THE SABA 297 e AL BT 5 ek

DEAS 283 1371 ¥4 F759 584 W7, oA AAd B4
FEEEE AR AT AollA B A8 diH] W2 F8ES VI
=t 7] Aol AdiFem W2 Aoz YERdH. 16719 AIE
o] AYEEE Aot 1 o ofer F52 w2 TAAEZ A%
H 559 A8E2 IE Hore 119E 7159y $554%
SteAlo] ARl ot EokE A feks s Bl &
24 &k 891= S0l vEdt. B3 e sARALE EA
o2 QR AEFFS] A=A A LF77F v TASRL lof W2 A
455 HYed 284 97 2% 109E 7SS

A
MRS FURY EY HERY 2Y Super-SBM ey
(OMU) | ccr BCC CCR BCC o3 =T
oM 1.00 1.00 1.00 1.00 1.34 1
SES 1.00 1.00 1.00 1.00 1.00 2
X=x | 093 0.97 0.93 0.97 0.67 3
AEt 0.80 0.81 0.80 0.83 0.49 4
=W 0.89 0.96 0.89 0.96 0.45 5
JIEFEA | 0.79 1.00 0.79 1.00 0.41 6
AHE | 066 0.95 0.66 0.92 0.36 7
gm= | 064 0.75 0.65 0.70 0.32 8
[=EN 0.47 1.00 0.47 1.00 0.27 9

el 0.36 0.59 0.36 0.39 0.27 10
5} 0.22 0.41 0.22 0.23 0.11 11
k=] 0.21 1.00 0.21 1.00 0.11 12
=7y 0.09 1.00 0.09 1.00 0.04 13

A& MAXE M= 298 7|EAE, Port-Mis, XA 2
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449] 180X e 1371 d8FF=s2 aekde &
I a84die] #AE AHEdT. 1 A% %«l ‘H-‘%@E’MW w2 A

Q
o
B2 HYE $EEY B8Y 29 BT YjHOE e A gAY 5
ATt 492] 28oIAL M B4S /M DBOR R BAH 7Y

Al FREAE 8ot A= 137] HHEFE= A LE3Kgrouping)st
17 gttt FAEAS 85 A8 B A5 23S HigoE H

T Adls A= Holof Sttt= 7] Y2 ofgiA At £t
Tgolnt. o714 A (distance)= F AL BlFAMIS UEH
oulz 8§t AF(euclidian distance), AthAo](absolute
ditance), AF&eteH| A A2|(Mahakanobis distance) 5°] Ut {24
Het Adfs Bol ARGEE gHEERl Az n7l9] M4z 4" F J

fr e

13) OIZ#| (2004)E HIZC2 XA} KHZH
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p=(p1pop3-Pn )% 4= (q1.4203++Qy,) ° I < TheT}
ol Aojgict.

lp—ql = Vo= <b=a)=V Ipl*+ lq|*—2pq

X7 AE Abol= o 2= SAH A H(centroid method),
A A AH(single-linkage method) E+ Bt A2 H(average-linkage
method), =¥ (ward's methods) §°] 3ot 87 A2 AL 7

2 Jgsin] 5] slolSetelo] EAse AL ohin AFEHA 7t
A 2 g e ARES AEsie Flo] sikasic WY 5
L S AT AR o] gl A9l S Aot BRARY,
gTupEe Aeeks o] ol

— o =

THEHL FA AFZH FSKHierarchical Clustering)?t H|AIS4
35K Non-hierarchical Clustering)2 Ur—,—0111ﬂr AT 47}
° A IS o]8shH HA 19 E4S T & YA,
23} sfAof Oﬁﬂﬁo] Pggict, kHof H|A

o Rtm BERLE

wTie A BAo] 9-83itks S4o] Stk ASH ZAsks 7 bt
2 Aol Q=SS s I8N F eXHoE nE 2He =
ok 2 2 FATT 3 Aol A o] 47 9= 23
2 AAste] A7 b 2T AEAR 279 TSl 189S o)

19) o] IEPE} A5 2eE 485 =,
|54 ozs o Ao ATl |
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9] SYAHE BRI 7I9EY AHIA A AolE EASHITHLu
C.S. and Marlow. P, 1999). 22td FHo|Y Hu|do] A7t A7 &5
ol whe} 3719 #F o7 EHSE Rios, C.A.M and Sousa, R.F(2014)
9] AFolME A E5FQo] s A4 o], 449 A<,
d 88 d7|ARE 52 &8

(B 4-7) 2EZA MyotT
oA =y Q2 ZelARY ATRI5
XM 7= H| D
cuso  Hem e s LR BTEOL
—o= oH=E o _'” 1| I i{EF'EEF MEFRHA A 7;”ix-| ARIEHM
07‘|E‘I|O|L‘| SOt = Z2oo, =T, Y ST L-HT
(1999) = anpm | S HYAHAHE S
T =24
ZHE|O|L3HRt S2fA ] HEH RISM
A EY U SPIAEE M0l 4, EUE, S oY
(2018) Mol g2y 3R, EM2 (K_,\Z’e;n;‘l -
#3} O 55
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8ad Q| AEE HIHCZ 5l2 | 7L oHi2Are| G- gt HEX 2EISA
(2019) AP EYAE 2 Y 2EXNAEY SoeEeT
HaH 24
OFA|2t 3874 &t
g 74 =R={u] [fim PN Iy e R _ _
Lo s 51010| §8A HEN ATIEM
(021)  EEo smagy oo 859 o5 =8
bl 24

A ZU 71FS2

LuCS.and | AH|A F2fH|WE o2 22 7|40 MH|A HEX BRI
Marlow. P(1999) | QI3f 727 CHZH GHS  ZH Q01 (87}X|)

SIAL ESAHY

Rios, C.AMand | 1771 E2t& ZiH|0| | XM2|852, MAMZ0(, M | ASH ZEHEAL
Sousa, LUt SHAHYS H9Uks HO2 Q8 O HIASH 28R2A
RF(2014)  Set3¥biu 7N (K-Means)
Kt KA
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243k 712w

o] tiHE-E A (distance)?] L2 o]E T
thoksl A AkE W] F B ARoAs AS
(euclidian distance)A2lE AREslo] A= 137] v]A H5E9 FAHE

(similarity) g &35t}
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34d
THEAZ ] A 4 i A
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X ]
[e]
THEAZ &5t bkttt ALY 5 7P dRkEQl B Zdd

2o 2 A (Clustering)¥1le8]E A7Ao] Q3 & AoA= o
19] 71¥ 5 7MY HwFo|1 i

g

ZHBA] A8 SdolA 2 A4S Hohe A
Aclch. Zet Ae 2ao) A4g Hoke AL =
A7) sHo] et g Ea Asy FHRAe] 237
299 M4 Hoks] 245k Ao ohjet HlolE o) 2AFAo|
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£59) SR 3%, 0DIER B2 5 FuL
SHEEolu] ARt StAle 253 QU]
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= I 9l B T EFRGT EHY FR e 7
2 e o YA ] ARefehiiigA = ol d2 EXHXH% Rl
_(q

9% AME | = s= @M JEEN
e G s o 25 s
TT T T _I__I_ TT T T T T
yAnE=] -0.35 -0.34 -0.35 -0.26 -0.35 -0.33
Z7|EfEA -0.52 0.23 -0.34 -0.16 -0.49 3.17
7822 -0.29 -0.28 3.33 -0.29 -0.29 -0.27
/=X -0.19 -0.41 -0.41 -0.40 -0.41 -0.41
ZMEL -0.36 -0.36 -0.36 3.19 0.69 -0.28
ZAHE -0.28 3.33 -0.28 -0.28 -0.28 -0.28
VASES] 3.33 -0.29 -0.29 -0.29 -0.29 -0.28
R -0.49 -0.47 0.06 -0.48 -0.50 -0.35
VNN -0.32 -0.31 -0.25 -0.32 -0.32 -0.32
7St 1.67 0.06 -0.53 -0.61 -0.61 -0.46
V&=roes! -0.34 -0.34 -0.34 -0.31 3.26 -0.33
VAV -0.57 -0.58 -0.58 -0.57 -0.58 0.01
/3 5= -0.28 -0.36 -0.42 -0.44 -0.44 0.18
Vials VS -0.28 -0.28 -0.27 -0.28 -0.28 -0.27

A= KA A
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-0.26
-0.02
-0.29
2.91
-0.36
-0.28
-0.28
-0.29
-0.32
2.47
0.40
0.05
0.08
-0.28

13
13
13
13
13
13
13
13
13
13

TS ATEE O

LTI
pe | me
3.29 0.19
-0.27 -0.49
-0.29 -0.29
-0.41 -0.39
-0.36| -0.36
-0.28 -0.28
-0.29| -0.29
-0.49 -0.46
-0.32 -0.21
-0.61 -0.40
-0.34 -0.34
1.69 2.52
-044  -0.42
-0.28| -0.23

o

KHSRE
| = |
T T

-0.35
-0.52
-0.29
-0.41
-0.36
-0.28
-0.29
-0.49

3.32
-0.59
-0.34
-0.58
-0.44
-0.28

92 | 3=
pe | He
-0.35| -0.35
-0.51 -0.49
-0.29| -0.29
-0.41 -0.41
-0.36| -0.36
-0.28 -0.28
-0.29| -0.29
2.85 1.40
-0.32 -0.32
-0.60| -0.47
-0.34 -0.34
-0.58| -0.58
-0.20 3.25
-0.28| -0.28

(E 4-100¥} 2t

E 4-10) #9712 SAY

A3t
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.003
0.000
0.000

Z[CHEL
0.306
0.672
0.775
0.177
0.906
0.779
0.761

0.969
0.994
0.270

Gt
0.02975
0.09541
0.06282
0.02193
0.09251
0.06021
0.06020
0.14620
0.08642
0.05326

BEHA
0.083913
0.181931
0.214285
0.053338
0.255461
0.215961
0.210518
0.288418
0.273624
0.087755
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N = e Z[CHE Bt EZHA

HaA 13 0.000 0.721 0.06737 0.200596
= 13 0.000 0.880 0.16477 0.283453
5= 13 0.000 0.433 0.05152 0.117313
ZH|0|4 13 0.000 0.097 0.00763 0.026848

INERP STV

G 41D F95 DRTA 2 HEHE50] 243} o] 7k 3y
2 bl ARghe ol itk A% grol F43] S7ksHs ol W
St o]A|o] Fo] BolEE BRoA 239 S B 5 9
o SR 9P 7163 AN AR 29 A0S st

A4e] @ o], APATES] AWE WIS AT ] Fepaick

(B 4-11) 2R3 ANE
_ 2 LIEH H=
oz B A e e o=
251 2E2 281 | =m2 |
1 8 9 10.446 0 0 7
2 12 13 14.054 0 0 6
3 4 5 19.041 0 0 8
4 7 11 19.719 0 0 11
5 2 6 22.571 0 0 7
6 3 12 24.702 0 2 10
7 2 8 26.054 5 1 9
8 4 10 26.572 3 0 9
9 2 4 27.009 7 8 10
10 2 3 27.243 9 6 12
(N 1 7 27.666 0 4 12
12 1 2 31.328 11 10 0

R KA R
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79 (distance) A= Fol 43t He Ae €+ A

(7 4-2) M2 HIZAH0|E B 2 24 A}

HD HFYS ARSI HC2 (RS 2
MEEH Hel 28 =2

5 10 15 20 25
1 1 1 1 1
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