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Productivity Evaluation Indicator of Container Terminal

- Focusing on Busan North Port -

Seo Jeong Tae
Department of Port Logistics

Graduate School of Korean Maritime University

Abstract

Northeast Asia is in the center of the world’s 3rd largest market handling
36% of the world trade backed by high economic growth of China. At the
same time, ports in the region fiercely compete with each other to become
mega-hub port. International maritime & logistics environment is also
changing rapidly with some trends such as vessels getting larger and a few
carriers dominating market through M&A and Alliance. This new
environment is creating demand for high added-value logistics space.
Despite Busan Port’s such advantages as main trunk route location and
excellent feeder network, major Chinese ports, with their heavy local cargo
volume, pose serious challenge to the position of Busan Port. Therefore
Busan Port needs to make qualitative strategy to attract high added-value
cargo as well as to timely develop infrastructure and to improve
productivity.

In the future, Busan Port will need to make more efforts to enhance
productivity by removing inefficient factors in equipment and operating
system as well as to push ahead with cost-saving & service improvement

strategy.



This paper carried out a theoretical inquiry into productivity of container
terminal by means of examining various factors affecting terminal
productivity and analyzing previous studies at home and abroad on
measuring productivity. Based on that, gross berth productivity(GBP),
throughput per berth length, throughput per employee, throughput per
container yard were designated as basic productivity indicator of Busan Port
container terminal. Other indicators proposed in other early papers were
integrated into qualitative indicator called "productivity enhancement efforts".
"Year-on-year GBP growth" was added as another indictor to encourage "late
starter" to boost their productivity.

The objective in making indicator is to encourage productivity enhancement
in domestic container terminals. Utilizing the indicators mentioned above,
the paper compared Busan Port container terminal productivity within North
Port

Productivity indicator is a very mnecessary tool to enhance terminal
productivity because it helps figure out what factor determines productivity.
Therefore, terminal operators need to change their negative view on
productivity evaluation and take more proactive stance in managing
productivity related data and in making use of evaluation result to their

advantage.
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1. MA Adely IS5 F A1)

OSC(Ocean Shipping Consultants)~ AlAl ZH oY JrEFHo] A&EH =
=713 201080 = 49 509 TEU, 20154 59 530%F TEUZ =71 Ao =
Awsta ok Zolr)el EF &S 2010 29 5009H~29) 2,550%F TEU, 20154
291 54809H~2¢1 94805 TEUZF 2 Ao =2 Aw3¢do).

=

<E 21> FobAlo} AH oY FB BFF Fo] L A

o fius

P
o2

(%9]: 7 TEU)
2004 2005 2010 2015

& ofA] o} 143~146.2 153.8~158.5 205~225.5 254.8~294.8

& 5o 97.6~98.9 104]1~106.7 136~147.1 164.6~184.7

T 1)}ol 46 3~47 D 49/7~51 8 69~78 4 90 2~11012

olg  FTAFA oAt A ST 26010030 =—103:2%
131—~11!: Ruﬂu]— TEUo] lol= o & ixj :]171 ol 01:::1” %O’A]o]. 5}7@]%%%}0' ]
A5 Ocean Shipping Consultants. ‘Container port strategy' 2007.
2% A F9] 58%OIA G0%E =71 Ao = MEE L T}
<E 22> FolAc #H BEF A%
(9] : WT} TEU)
2004 2005 2010 2015
& oA oF 71.8~73.1 76.9~79.7 103.2~115.5 77.8~91.8
5o} 42.2~43.0 22.3~229 29.8~32.5 36.6~41.4
Tl 46.3~47.2 49.7~51.8 32.1~36.5 41.3~50.3

Z+3.: Ocean Shipping Consultants. ‘Container port strategy' 2007.
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Aeloluiste] WA o] ArolY BEFo] A&Hoz =
Ao AFTEI WeEA 0dt 2REH gaAHd Az

TF7E S7HE

Atk 19941 Stub7] ol F AA A7 SEAFNN &7 AEFo] G
AMFEEF STV AA BEEWEA AT HEAEA0] dgHn F8 F=
Adoldle] stHAS ALste 5 ZI9RA0l st w =Y A
gFE59 EFFLE FFAL F e AeAMns el BosA HAUo
s

=
1995 2¥ CGMALY] 33z gEZ TSA 2383 1E0] Ao uwat
F3 MISCAFS} NedlloydAH7F APLAF 2 MOLALSH A F3 7 9]
22 AZH AF7 FL& UF HAAER NERS BAEddgor 2

ch3,4].

to

<E 23>37144e] 3 $9AY

R e gdET 2 B39
Macrek Hong Kong, Kaohsiung, Yokohama, o|%l, Salalah&e] <17 909+ TEU<
aers
Rotterdam % 137]& AN A
- Oakfand, FongBeach, New—York/New 5 Satatatrd-o—90—TETe—33 1%
Maersk Line B ke
JT::rc;:.y %— 11 7H 'O:} (C\ﬂq_lnnr] } E!'X') d}“i
Evergreen Los |Angeles, Tacoma & 77 & ol&kg]¢} Taranto 3 HAAH 714
dosco Hong Kong, Shekou & 77§ 3 Long Beach ¥ Taicang ¥ 7j4t
Karachi, Loss Angeles, Oakland & 87 1998'd 3}ut7]o| Karachi &elAl E W
NOL/APL  _
zz’]. L—] ixz
] A=Y 9] |Port BotanyE "|'d A]4d ]
QOCL Kaohsiung, Vancouver BC
TS
3 A A Long Beach, F4} 4% Kaochsiung, N/A
5715 Long Beach, ¥4t <}, Kaohsiung, o4 "HisedA Mg Hude 04
QAL BN A 5
Seattle, Chicago, Tokyo, Osaka A
Z}E: Containerizatign International yearbook. 2007.
A R R
LN =
HEaAse] mgulge] A7 W Auze A @4, £4A7e BE 58
l
=

AAul o] Fo7h FaFHAS W oluet WAEZY FA A o
Aoz gung A7 g 277 ASHRN PELIYASL o
Mg 2ol ofeee AA B me BF AdUHYYLIIASE )



g 299ge BANYT B0 FAEARE Fuss) A5t B G o
@ APEAE Guists BH Y Fueldel £9RL A dASH 7
A mE A5 $He B3 s19 gl 15 dusA 2]
<#E 24 >F 2 T FHol FNEAS
A Aol Azl =
FE =7 g By sqag SH2° f‘j’]“
(m) We-TEH)
Riers 76/77 Operation 675 1.00
g7k Kaohslung
Piers 118 /119 Quperatio 640 Q.80
n© IVIOIIeT ’ *
Kobe RC 4/5 Operation 700 0.46
Terminal SIRCY
Yokohama MC1 Operation 750 1.10
= Dalian DCT 4.9% 1,461 1.50
4= Hong Terminal 4,6,7 86.5% 3,292 14.50
° Kong Tenminal 8 east 43% 1,088 150
Shanghai-CT 37% 2,081 1.70
Shanghai
Shanghai Pudong CT 30% 900 1.80
- Yantian YICT 48% 2,350 3.00
. =
Hutchison Xiamen XICT 49% 640 0.60
Ports Hutchison Delta Ports jvs 2,611 1.20
Niu%bu I\\Till bU Bci}uu CT 4900 900 1.20
Hutchison Busan CT 1,461 1.50
Busan ¥
Hutehison-Gamman 350 050
P
Gwangyan
HKCT - 350 0.50
6
1o} Vostpochny VICS 25% 672 0.40
P&O Ports E Qingdao Qingdao Qlanwan CT 49 % 766 1.00
] Shékou dhekou CT 25% 650 0.80
A= Tanjung Pager, |[Keppel, Brani 100% 8,228 16.50
Pasir Paniang 1007 2,145 5.00
] Daitian—€T 44.1% 1461 150
PSA F= Dallian ) )
Dajlian Dagang jv 555 0.30
Coration Fuzhou _ Futzhou Qingzhou v 519 0.40
Guangzho
Guangzhou CT 49% 1,299 1.40
u
gt Incheon CT(AAEZ) 60% 900 1.13
1 Tignjin CSX Orient T. 49%
I ) 640 1.00
dsX World Xiamen Xiangyu CT Operation]
Terminal  2J*ToF Vostochny VICS v 672 338
El= Busan Newport(7145) Planned| 2,000 3.38
AR SAREAL saole raawe] eQad % AU 2005.
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<3#2-5> ZAEoly dute] ¥ st @A

Design Berth
GATE TEU LOA(m)! Beam(m))2 draught(m) depth(m)*
1 th (First generation):1968 1,100
2/ (Second  generation);1970-80 2-3,000 213 274 10.8 12
3 t] (Panamax):1980-90 3-4,500 294 32 12.2 12.8-13.0
44 o} (Post-Panamax):1988-95 4-5,000 280-305 41.1 12.7 13.5-14.0
5ol (Fifth generation):1996-2005 6,400-8,000  300-347 42.9 14.0-14.5 14.8-15.3
T A(Current development stage) 8,000-10,500  320-380 43-47 14.5-15.0 15.3-15.8
A8 A9 Ultra large  container 12,560 386460 58=66 1+4-5-15:6 15:3-15:8
carriers from2008) 14 500 380-400 58 155 16.3
1 1) LOA(Length Over All A7) A4 Fole T4AML |53 A4v)| 7be] AA Aol
2) Beam(HF) : AA 9 714 H2 FEHY F
3) Draught(Z <) : 4 (Waterline)# A Ao 7} 28 FEFo] =27
Al

4) Depth(Z°ol) « A= HEHF Ao A o =4

Z+&: Ocean Shipping Consultants Ltd, East Asian Container Markets to 2020, 2006. 5.
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<E 27>ER(FH)AY Fure] AF P LAY

F7H0
A 483 AY | 20109 ZE(FA)
2u (20107} A
= ohuy 21 AA A
A% WHG) s AMFE| AAF |59
°lom) (TTEU (R¥ TEU)
QQCT 8 2,500 350,000 460 - 8 460
FoF = = = TO TO 750
e A=A 2,540 350,000 460 10 18 910
['TT 4 1,300 575,000 200 3 7 425
aSXT 4 1,150 429,400 220 4 220
Bl At - - - 10 10 450
A A 8 2,450 1,004,400 420 13 21 1,095
DCT 9 2,369 944,000 180 - 9 200
g D(T27] - - - 10 10 450
DCT37 - = s 5 5 225
47 g 2349 944 000 180 15 24 875
A 25 7,319 2,298,400 1,060 38 63 2,880
O i I B A e S B B S B B B = R i = e
S e e S, itBaoshany, =R (Z ang hoabang ),

TAhGunSonadRer ksatgonaferopkyepal oYearbgol, ST 7o) glom,
3stol 8l o] Bl v g (Shanghai Container Terminal : SCT)°] &%3tal Sl
9

H

¥ 3, 743837 (Shanghai Port Authority : SPA)°] &3t = FE5AF

=
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5 % 4350mY
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a4 T ge 32kmol o2& Folol(HiHHNE WSS of - & &
I g FEATE AEsA T
<3#2-8 > 3l AH o YHuE AlEd g
uw Hed &4k Hd
T B SECT SMCT SHSICT SGICT
PHASE 4 PHASE 5 PHASE 1 |PHASE 2 PHASE 3
z9 AAY 2003.2 200412 2005. 12 | 2006. 12 P007.12
A
30MV5S 30MVS 30MVS
(NET/G C/HR)
l EZWA(m) 5 1,630,000 1,630,000 1,335,000 | 1,183,000  ©30,000
i AR5 4 4 5 4 4
i
. w Am) 142 132 1595 17.5
QUAY
| ENGTH 1,250th 1,100m 1,600m 1,400m 1,350
EEE
87,472 60,000 93,784 78,784 80,000
(TEU)
EEE .
- 2 ks o W [360u
(TEW) 200 200 300 250 60
qrs A,REA 5,50 5,500 12,000 12,000 -
(m')
GJCRANE 14 7 14 7] 18 7] T6 7 1371
04]{:‘— la 1 / /| /
R — 7 4313 2824} N/ A N/A N/A
¥ 05
e . 4861k 3631 1745k 171k
1,808%
L oo N/A-IN/A
F 9k 3407} 2807t 3207k
— (& 2,1759F)
SIPG 32%,
o] 2 2 ¥ 3 e — NI HIT/MSK_ CSCL&PSA
usD) ? 64% 7+30%,
dMA 8%
HJS,
MSK COSCO,
M, NYK, ANL, MA CcMA, MSC, CSAV, | waer ;g sgas CMACGM
CARRIERS YSKKL, NOR, EMC, MSC, =]
PIL, YML,  NYK, g ¢sCcL =
ZIM KMTC,
CCNI
SIPG—L =
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(1) Port performance comparison applying data envelopment analysis[9]
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ot Lol 574 FFAZSE 148 FHARE HAAEE TAHGL, DAL
71} F8AEE Ao EJANA FaAlEkE AR HIFS Fo] AAAT,
<3 53 > A4 AHolY Huld MR E AA
T WA & 7FEA] H] 31
AE & A48 LA 25
L) RS | = 23 23211 21 21} 1 O =
O =5 AR e 5/ = 25
JAH Aol 10
A o= WA Ao 10
a8 A= A 10
ALY g e A 20
& A 100
A3 AHIIHIE A8 BAE A5
H7 g FAke 53 Adely Hulde AlddASe <3i5-4>9F Zrh
<3#5-4 > FAF3 53 AdE oY Huld A|AAS (20053 71E)
A3 o A 2oty s Azmin s SEEF
=
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=] ] 647 o 10387 m? 7312 308 % 1842 '
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—
& “%:;. 4623 6723 m' 336 m' 1533 nf 1563 m'
B ~CyT 1471 ~C/C[ 1571 ~C/T 1571 ~C/C 770 ~C/C 571
“TfC 3671, - T/C|327, < T/C 4271, “T/C 177, - T/C 1371,
FI TIH 1371 “T/H[ 12T “R/S I, “R/S 3, “R/S 2,
3 o -Rfs 5o, “R/S| 9W “Y/T 84fh, “Y/T 36U, “Y/T 240,
Y74, Y7F 794 —F/T 60, —F/T—Tth —F/T2t,
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(E94: TEU)
=3% Tt
ShIE! HAZO| OFSB R Q@ |axzoigses|icangsss| QA EMY
20044 20054 2004 2005
AEIDIE 1,817,333 | 1,803,553 | 25,012 23,000 | 1,200 {672,000 677] 1,502.96 2.684 | 2,664.04
BEHOE 1,647,901 [ 1,937,508 | 25,347 26,099 [ 1,447 [462,000] 785] 1,338.98 4194 | 2,468.16
CcHOg 877,765 | 1,003,728 | 13,888 15,250 826 153,000 | 348] 1,215.17 6.560 | 2,884.28
DEDIE 1,071,632 [ 1,140,344 [ 14,917 14,140 700 [192,000] 422] 1,629.06 5939 | 2,702.24
EEDE 657,231 617,282 | 7,545 6,869 350 | 96,000 | 242] 1,763.66 6.430 | 2,550.75
FEDIE 759,596 [ 888,512 | 7,919 8,090 350 1103,000 | 221| 2,538.61 8.626 | 4,020.42
G EDIE 502,267 529,567 | 10,414 11,579 500 1340,000 | 253] 1,059.13 1.558 | 2,093.15
(E191: VAN)
=38 Zot Al dE 8Ny
gHOY H820/(m)| 0FS @ X ()| 01 Zots
20044 20054 20048 | 20054 2004 2005
AEIDIE 1,162,396 | 1,160,452 | 25,012 23,000 | 1,200 672,000 677 46.47 50.45 108.57
B EIDIE 1,073,730 | 1,249,925 | 25,347 26,099 | 1,4471462,000| 785 42.36 47.89 113.06
CHDIE 589,564 [ 668,759 | 13,888 15,250 826 1153,000 | 348 42.45 43.85 103.30
D EIOIE 678,910 713276 | 14,917 14,140 700]192,000 | 422 45.51 50.44 110.84
EEDIE 394,150 [ 365,714 | 7,545 6,869 350 | 96,000 | 242 52.24 53.24 101.92
FEOE 496,320 572,188 | 7,919 8,090 350 | 103,000 | 221 62.67 70.73 112.85
1.(GEIBEY 5 SB477) 0= 57 367,362 | 10414 11,579 500 340,000 | 253 33.39 31.73 95.02

Z7] B7te ATl glol AP & xE WIS uot - A A st A
A AL FAel Slo] BAS FHs A &9 - JAFE W stux A S
95Fo 33 74 SFEE ARFIA0SF) FrdeA. AFANRE <H
5-6>¢} #Zt}

<HE5-6>HFA AR
T 10 9 8 7 6 5 4 3 2 1
A+ 100 98.75 97.50 96.25 95.00 93.75 92.50 91.25 90.00 88.75
A 87.5 86.25 85.00 83.75 82.50 81.25 80.00 78.75 77.50 76.25
B+ 75 73.75 72.50 71.25 70.00 68.75 67.50 66.25 65.00 63.75
B 62.5 61.25 60.00 58.75 57.50 56.25 55.00 53.75 52.50 51.25
C 50 48.75 47.50 46.25 45.00 43.75 42.50 41.25 40.00 38.75
D+ B7.5 34.25 35.00 33.79 32.50 31.25 30.00 P8.75 2y.50 265
D 25 2375 22.30 21.25 20.00 18.75 17.50 [16.25 15.00 1375
£+ 12.5 11).25 10.90 8.75 7.50 6.25 5.00 3.75 2.50 1.25
E 1 ops) @sp) (75| (400)| (525) |(650) [7.75) (4.00) (10R5)
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AEFRGrle B35 JrPYH S Agsider HARRES Hunxt 5F
TS ARFHAY ANE BFAHL ‘C' SFA0M) e AYHL AnBE
Ao} HAEZAF S 9572 AR ot Zo] iy VERE A
=

<H5-7>AIZF F ALY WA=
T 10 9 8 7 6 5 4 3 2 1
A 100 98.75 97.50 96.25 95.00 93.75 92.50 91.25 90.00 88.75
A B7.5 84.25 85.00 83.75 82.50 81.25 80.00 78.75 77 .50 7625
B + V4e) /.70 /Z.QU /1.2Y /U.UU 03.70 06/7.05U 06.20 op.UU 05 ]/0
B 25 425 60-46 587 5750 5625 55-00 5375 5P-50 51p5

5 - - - - - - - - D .

50 A975 4730 462 4500 | 4375 4250 k1925  apoo 385

+
O B7.5 36.25 35.00 33.75 32.50 31.25 30.00 28.75 27.50 2625
O 0 25 23.75 22.30 21.25 20.00 18.75 17.50 116.25 15.00 1375
E 2.5 11.25 10.00 8.75 7.50 6.25 5.00 3.75 4.50 1.25
E + 1 (0425) (1.5P) (2.75 (4.00) (5.25) (6.50) 7.75) (9.00)  (1025)

0

+ <HE58>F A AP 7S WA VIE

0

:'7__%_ 1{\ Q ’7 6 B 4 2 2 1

A 22.5 22.25 22.00 21.75 21.50 21.25 21.00 20.75 20.50 20.25
A 20 19.75 19.50 19.25 19.00 18.75 18.50 18.25 18.00 17.75
B 17.5 17.25 17.00 16.75 16.50 16.25 16.00 15.75 15.50 15.25
B 15 475 +4-56 425 1-4-06 1375 13-56 1325 13-66 1275
d 12.5 12025 1240 1175 1150 1125 | 1100 1075 1050  10p5
O i 10 9[75 9.5) 9.25 9.00 8.75 8.50 8.25 §.00 7.75
g ° 7.5 725 7.0 6.75 6.50 6.25 6.00 5.75 5.50 5.25
Ef + 5 450 4.0p 3.50 3.00 2.50 2.00 1.50 1.00 0.50
E[ 0 0 B0y (1T0p)  (I50] (200) [ (Z50) [ (@.00) [350) @00)  (4.30)

+ <HP->AA ZolF A= A7
0

= TO 9 3 7 6 5 I 3 7 i
A o 2,000 1)J975 1,9p0 1,92% 1,900 1,875 1,850 1,825 1,800 1,775
A 1,750 1,720 1,700 1,675 1,650 1,620 1,600 1,975 00U 1,920
B 1,500 1,475 1,450 1,425 1,400 1,375 1,350 1,325 1,300 1,275
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(2) BE "

A A Z7 AAdeld | otmw Ay [ FgAe | Aaka o
AWM | &%) |H2ETEU)| A2 ZH(TEV) | BHTEV) |Aaw=="d|  °
2| % 47.89 13.06 1,339 4.194 2,468 -
= C B B* C B B*
ﬁé%ﬁ 47.5 52.5 66.25 41.25 60 82
7t 0.25 0.25 0.1 0.1 0.1 0.2
] &= 11.88 13.13 6.63 4.13 §) 16.4 58.17
3) cHa
A (A Z7H A dold | ofmw A | dldEgAg | AAHA o
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