creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

S
=
e
5

H_
1
<F
S
W

A Comparative Analysis on the Productivity
According to the Scale of Empty Container Yard
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A Comparative Analysis on the Productivity

According to the Scale of Empty Container Yard

Jang, I1-Kwon

Department of Shipping and Port Logistics
Graduate School of Global Logistics

Korea Maritime and Ocean University

Abstract

The situation of container stacking ratio in Busan Port is rapidly
increasing from acceleration to transfer the containers from the North port
to New Port. The increase of yard stacking ratio makes unproductivity to a
container terminal with unnecessary container re-handlings and gate in and
out times. Especially, among the operators in Busan New Port, the southern
terminal operators are showing the higher yard stacking ratio and the less
productivity comparing with those of the northern terminal operators
Transferring from Off-Dock to On-Dock, the container stacking area has
been being narrow, and it came to make less productivity with low terminal

operation effectiveness.

Recently, there are the container terminals who are trying to make the
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higher productivity with newly building the areas for empty container
stacking in their container yard. This is for changing the operation plan
and allocation method of in container stacking area in container terminal.
Nevertheless, the studies about when if a container terminal had the
stacking area for empty container or when they did not have are hard to
find. Therefore, it is necessary to come up with way to measure the
productivity of container terminals and changes in productivity resulting
from the installation of empty container yard, considering the latest trend

and overall terminal operation.

As a result, the smaller the size of the empty container yard in the
terminal, the more container per area is processed, and it induces a
working congestion in terminal. In addition, it was analyzed that terminals
with small empty container yard were significantly less productive and had
longer waiting time for loading. So, it has been confirmed that the
operation of the empty container yard contributes to improving the

efficiency and productivity of the container operation in the terminal.

KEY WORDS: Empty Container Yard; Container Terminal Productivity; Efficiency;
Yard Stacking Ratio
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ol oF 28.8%= WA= AT ol PNIT9} A< AR Ax=24, PNIT9} v}
MR FAAEeld AA Al dut HEolHET tf 1wz 5l 4o w F
23t Ao 2 Helth

¥ 4-2 PNC #AA% &%

T2 Bugd A
AR AA AA 1,200,000 m*
227 A Capacity 115,841 TEU
Full Block &3 1,090,225 m*
Full Block Capacity 82,522 TEU
Empty Block ™3 109,775 m*
Empty Block Capacity 33,319 TEU
o] 57%Hl <4 70 &
QC A4HA 30.07 Boxes/hrs
RMuE 69 71
(TIO)
QC
7 ©/O) 224
o] =A1
i 2
dHF+ 13 Y= 160 TEU

_ﬁ_

& o]F Xl IFe] PNITY A&e Z

AR ustA T oldd FAZANA 7E FXE A IO HAP S T3

A oHE R QHINOZ H\A3AT. HINCE 20099 29 6 Iz qAdd

23%7F 71843 AE AFoz BEAAHQ 9 Yo, dxsee g
e

FHEer 95 st olF AA A= 8 Aed 2IAN=H
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= = MAsH 7‘5113 MH ;Li_@ x]gagi FH3ska Jdo. HINCE
S|

2t HINC YR A=

1% 4-4 HINC ol ©@HE

HINCO] #AX% d3e He F 6,696,300 W2ol Aoy AXAS &4
st 9o, Ho AXxe€L oF 69 7™ TEUCIth HA AXH Wd F
2 Z-Empty Block) W= 35812nf 2 F 5.1%7} A&

Holig 913 g 4
Agow ST Yov], ol PNIT(S 566 A9l fAE Mgz tekst
ok AAS S A5 EdHoIUE o 5% 83 TEU, FAHCILUE o 921 59

£ 4ot vgr Aviuw, FdeodE Huld W)

2el _r 86.0%, EAF|CIUE o 14.0%2 BAHTh ol AA A%
] g2 Y W&ol 30%01] 7}77}—?— PNIT(26.9%)<} PNC(28.8%)
) AZH, PNIT, PNCS} WIS o A% A4 24 8 £
AN tha Folzh EAE] WEow pekEt

aN

4) HINC, http://www.hjnc.co.kr/.
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T2 Bolgd dg
AR AA AA 696,300 m*
A=A AA| Capacity 67,701 TEU
Full Block &3 660,488 m*
Full Block Capacity 58,201 TEU
Empty Block ™2 35,812 m*
Empty Block Capacity 9,500 TEU
o] 57%Hl <14 22
QC A4HA 31 Boxes/hrs
RMGC 12 7]
(TIO)
QC
Zn] /0 2
o] =A1
i >
A+ 13 Y=k 248 TEU

A AFge 4T @ Hulds @) dEelvE v flAska 9
o, AR THPHPND O o8] 9531 Aok PHPNT= 20199d 14 &
tigadol wfojAleks AAGel weh AT PSAZE 242 50%9] AEe &
H3te] FEeFEE BA3HA HAch PHPNTE 2010 1€ HYUNDAI GLORY
ol Ag 719 F 20109 2€97E 2440 &9 Azstalth. PHPNT= oF

N AYe 2dsta Aok =3, by 29 127], oF

A

o, gdd Az" g9 ArEy AEhdes &

5) PHPNT, https://www.hpnt.co.kr/homepage/webpage/.
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13 4-5 PHPNT o= @&
PHPNTS] HX]4 A& BH F 553,000m WAl AH oY AAFS &9
st Qlor, Ao) FAsHe o 57 27 TEUeIth AA #A% A & 32
* % ;g—

HolHE s ©-& AAZEmpty Block) B4 55000 = °F 1.0%7F &
Aoz AHEHI o] A FHECIY ARl Wg 22 R Ao=m
Uelstth ZAe9d el 455 EXH Y oF 5% 1 TEU=Z XA 99.5%E
kA skl jEsll, FE oW E oF 225 TEUE AT 4 o] AA<] 0.5%0
1A AL It ol= PHPNT7F B=9] FHH ol AXHo] otF &4
AZA Tas FEe AL YA Eee v PHPNT #A A 2te]
JEF A3, @A PHPNTO| FZE|oly FA42 H oy =27(CFS)e 7]
so] FE ol wEt fFRHIE FAE &t vty APt

Ao

s

¥ 4-4 PHPNT #AX% @3

T Hrd s

A2 HA wH 553,000 m*
A=A AA| Capacity 51,580 TEU
Full Block ™3 547,500 m?
Full Block Capacity 51,328 TEU
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Empty Block ™2 5,500 m*
Empty Block Capacity 252 TEU
o] 57%Hl < 15

QC A4HA 26.8 Boxes/hrs

RMGC 38 7]
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o (c/c) 1271
o] =A1

i T

dHF+ 13 Y= 170 TEU

243 A% 4] Huidel 95T Y FAHIY AE HA
Z &S BH, PNC(AIE 28-5)7F 9.1%= 19], =22 P
HINC(A1& 3F-F)7F 247; 291(5.6%)9F 391(5.1%)5 =A<

A AR
&S Bt Ao ® 4918 AAIS PHPNT= AA Zx4 97 din] &
e oY A& ZAXAe] vl &o] 1.0%=2 9 37 Huldd vlg) oj$ & A
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® 4-5 41 @ sHE oY A vls 2 R
& PNIT PNC HINC PHPNT
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FE O A ¥ &B/A) 5.6% 9.1% 5.1% 1.0%
Hlgo & 5 &2 2 1 3 4
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43 AFEH

431 Hrdd FAH o A B4

Huldd A3+ A E5F d3S 29, PNITe A-$ 2018 <F 209+ 54
TEUS 2™, 2019\ 39] 7% ¢F 209+ TEUZR A&F 743 Ao =2 eyt ¥d
2 FHHlY B A5 2018 <F 47k 1 TEUOlA 20193 <F 4%t
83 TEUZ <F 73 TEU Z7}3ld EHuld o ZAH oY H|=o] =713tk
a8y sHHeIH Y 8 AT Sg= 802.73](2018 @)l 4 651.23](2019
WE oF 1503 ZrAastd i, €3 AXE&E 2018 58.6%°1 41 20199 56.7%
2 4% Aeg & o FHHOY AAGe adzor 283 sow A
Hoh PNITY €%+ 01833} 20193 7z+7zt 18.7¢
1839 2 ER} 72

T 20183 20193 (94 71A])
dH+# &5 H(TEU) 204,770 199,606
A Empty &% ZH(TEU) 41,486 47,953
43 Empty Z*] < Day) 18.7 18.3
4%+ Empty AF 5 3(Van) 802.7 651.2
s s [P . -

2A 72 EEld WEARE o Ax Y

2 2018 oF 427+ 7 TEU, 2019\ <F 449 8% TEU
=2 7V Aow vetwgth €¥7 FHHCY E5FY] A4
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u}2}A PNCe 9% PNITS} npz7ix| 2 FH oY AXAS axzxo=z &
3le] 2713 ZAHCY BHS AN MW Ao AT + ok
¥ 4-7 PNC €3+ 29 244 92 #3}

B 2018'd 20198(9€ 7))

A9 7 EEHTEV) 424,441 447 637
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F AZ ZU1e9 Y ol# e &aZFe] B ZUe &) yH oY fEH T AA
de 10.3¥(2018@)oll Al 11.5¥€(2019 @)= ¢F 1.29 =r)sta, AXE 94
2018 52.9%° A 2019 60.8%= °F 7% <3t Ao =2 e} FAH oY A
) A st o thA B|AAF o7 W3 Ao el w3 A E o]
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npxjeto 2 PHPNTS 7% 937 =53 20184 oF 189 6% TEU, 2019
W oF 209+ 2H TEUE 7]1&3te] <ozt F71ek 2oz velyth 43+ T
ol EXerol A% 2018 oF 37 43 TEUCIA 20199 oF 39 9 TEU=Z
oF 53 TEURHE Z71staoh =3k, Feolyo Ui 43¢ A Y 20183
7.23]0 A4 20199 783 = ofF AF O FIINFS UEHo] Wl gle AL
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E 4-10 Hr)@E FHH ol A& 1] 1(2018.1~2019.9)
T PNIT PNC HINC PHPNT

Empty 274 0] (%) 5.6%(2) 9.1%(1) 5.1%(3) 1.0%(4)

Empty &X3 ®A(n) 47,001 109,775 35,812 5,500
2% Empty

A e =% SH(TEU) 44,258 66,401 38,644 36,001
w2 o Empty

0.942 0.605 1.079 6.546
=59 (TEU/m)

43 7 Empty 4 A(Day) 18.5 11.0 10.8 7.4
4%+ Empty A5 3(Van) 737.8 1626.3 3275.8 1961.7
LG F Full 64.3 72.1 68.5 67.0
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4 7 "Huld WREARE vEo R A2 AR g

A FAE Y AX A Hl&S PNC7F 9.1%2 19, th& o2 PNIT 5.6%,
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= FARE AR AR o] F4E FAHY AR 45 Z HEE Z A
o2 Ueyth 5o 2 FEelY AAY WA T FHHCY A EFF
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Empty S A B[ &%) Empty SR & HA & Empty S5 ZHTEU/M)

10 6.546

3.6

L= - "= - ¥ B -
=
=]
=
[¥]
[
=]
=
=)

“u
-

10 . S
; (I [ N =
PNIT BNC HINC PHPNT PNIT PNC HINC PHPNT
LEH T Empty 2 A Y (Day) LE T Empty MFZ 25 (van)
20 185 3500 3275.8
18 3000 =
16 =
14 2500 —
1 11.0 108 = 19617
2000 =
0 \\ — ISZSf =
S N\ = 6 L\ o0 N\ =
6 \ = 1000 737.8 \ —
4 \ — E=
X \ = 500 . \ =
0 & == 0 k —
PNIT BNC HINC PHPNT PNIT BNC HINC PHENT

Ag: 7 Ed YREAEE WEoR A% AR

I9 4-6 HrE¥ FhH oY A4d3 ¥a(2018.1~2019.9)

432 Hudd a9 A4E £4

2018\ FARE Algke] Huld Y dAS B9 M & RS PNCUF ¢
509%F TEU, th&-©o 2 HINC(eF 274%F TEU), PNIT(eF 238%F TEU) <=o|ith. u}
Jeto gz ZAH Y A F27t /M8 2 PHPNTE £ A= /b4 A
< 2139 TEUR YEtETh ol ok Af&ols IS Fo] T Aol 7}
2 We PNC7} 73.4%, Th&o 82 W HINCF 66.6%S BFth A4 A48
S F AYFERTE 85 o] FRAAE BAh 4 PNCYF 2,464
Ho| 7133, 70.8%Y AA HHLL B 195 71289 o, PHPNT(1,463
=, 66.1%), HINC(1,4173, 63.8%), PNIT(1,1343, 58.2%) <=°] it}

N

Collection @ kmou



= 4-11 20181 BV st A
Eod
T2
PNIT PNC HINC PHPNT
IN 461,241 952,266 515,956 609,716
sro ouT 430,382 957,990 964,755 962,673
(TEU) 2+ TIS 978,810 2,547,311 1,275,054 540,853
Bt T/S 509,643 635,731 382,837 421,725
= Ay 2,380,076 5,093,298 2,738,602 2,134,967
71&2 (A1) 1,134 2,464 1,417 1,463
AN A (%) 58.2 70.8 63.8 66.1
OFE &%) 62.2 73.4 66.6 63.1
E4 2 Ol WRARE o A% AA

714 A2 dlelElel 20199 9€7tx19) 3t AL

H

A, 20183} wpzkrhA|

= PNC(eF 4037k TEU), HINC(eF 2055+ TEU), PNIT(eF 174%F TEU), PHPNT(172

Tk TEU) <=°]3d

o Iy 201893 22 F A Fe] 7HE A2 PHPNTS] of

TAfE0] 72.3%= 7VL =2 ZA0E Yeht FhdHoly A& XA un
b Z&AHQ ofE goo] BAAL FPL = Aoz DAL M4 Hi8

A5 ZF ﬂﬂ%’ﬂiﬂr% 7@ A 7ot & FAB/AE BT

E 4-12 20199 Erd 5o F3(19~99)
EREE
75
PNIT PNC HINC PHPNT
IN 412,645 641,417 411,453 491,805
2o OuT 380,416 660,482 438,251 436,465
(TEU) A T/S 548,958 2,292,197 943,985 463,106
E} T/S 398,483 438,732 259,581 330,659
T A 1,740,502 4,032,827 2,053,270 1,722,035
7182 () 816 1,821 985 934
AN &%) 53.7 76.1 64.8 67.1
o= &%) 62.3 70.3 69.4 72.3
24 : 7 HYd YRARE WEoE AR AL
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&
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o Ak AFA T2 FFE HAFS AT 5 QU %‘31 *““3/&*3
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® 4-13 gud st A4MA vl
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PNIT PNC HINC PHPNT

2018|2019 | & ++ | 2018 | 2019 | *3

Y

2018|2019 | T+ | 2018 | 2019 | &

Empty x|+

5.6%(2) 9.1%(1) 5.1%(3) 1.0%(4)
Hl&(= %)

GBP(V/H)  [103.0/107.2|105.1| 98.5| 98.6| 98.6|102.2|103.6102.9| 78.1| 78.0| 78.1

NBP(V/H)  [113.5/117.1|115.3| 106|105.6|105.8|120.2|120.7|120.5| 92.8| 89.6| 91.2

TURN

11.3] 13.5] 124| 140| 153| 14.7| 11.6| 13.6| 12.6| 18.5| 20.2| 194
TIME(E)

o 201992 195E 9€71A19 A5Y
E4 : ZF Huld WEARE vgo 2 Az Az2HA
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A-1. 20183 PNIT +% &3}
19 | 2¢ | 3¢ | 4¢ | 5¢¥ [ 69 | 7€ | 8¥€ | 9¢ | 10¥ | 11¥ | 12¢
ZEar
(OTEUj 179,562|189,769|182,690|216,632|236,000|216,147|251,510{232,712{194,516|175,665(206,701|175,335
Empty &%
(TEU) 32,731| 33,297| 41,048] 35,704| 44,001| 40,416| 38,482| 46,367| 49,489| 41,340| 47,837| 47,122
Empty
Dwell-day 19 21 18 17 22 20 19 17 20 19 16 16
(Day)
Empty
Swapping 749 723 486 872 630 779 812 923 865| 1264 879 650
(Van)
Laden
54 58 61 65 66 69 67 82 58 68 71 56
2] & | Block
(%) |Empty
47 49 50 52 ] 62 59 76 67 62 68 54
Block
=4 PNIT W RAEE vtgo g2 Aa QA
A-2. 20193 PNIT +4 &3}
1€ 24 3¢ 4¢ 5¥ 6 74 8¢ 9
ZEar
(OTEUj 196,301 176,184 | 221,882 199,662| 231,042| 198,652 199,748| 198,870| 174,109
Empty &%
(TEU) 50,881 45,809 64,392 46,159 60,593 41,283 43,465 38,089 40,910
Empty
Dwell-day 15 18 19 24 18 23 19 15 14
(Day)
Empty
Swapping 827 800 855 512 797 680 478 452 460
(Van)
Laden
76 57 65 64 65 67 60 62 59
#2)&-| Block
(%) |Empty
70 54 64 48 62 55 51 55 51
Block
24 : PNIT W34S wigoz Az A4
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B-1. 2018 PNC &% &3+
19 | 2¢ | 3¢ | 4¢ | 5¢¥ [ 69 | 7€ | 8¥€ | 9¢ | 10¥ | 11¥ | 12¢
ZEar
(OTEUj 409,365(422,144(444,984(409,804|426,752(427,529|406,691|409,167|435,940(412,022|446,246| 442,652
Empty &%
(TEU) 67,822| 66,108 77,667 66,323 65,114| 58,401| 54,260| 53,154| 58,729| 60,271| 77,613| 67,401
Empty
Dwell-day 9.6 9.1 10.3]  11.1 127 111 13.2| 116 10.3 13.4 12.2| 124
(Day)
Empty
Swapping 2,008| 1,823| 2488 2,326 2,076 2,165 1,594 1,384| 1,340/ 1,677| 1,483] 1,329
(Van)
Laden
70 84 76 80 72 70 66 76 74 71 75 67
#2)&-| Block
(%) |Empty
71 81 84 82 82 73 63 62 69 72 84 66
Block
<4 : PNC HARE ez A2 AA
B-2. 2019 PNC &% &3
1¢ 2¢ 3¢ 4¢ 5€¢ 6 7€ 3 9
ZEar
(OTEUj 441,583 | 437,652| 431,522| 457,742 473471| 462,169| 461,883| 446,501| 416,209
Empty &%
(TEU) 61,458 76,483 62,073 81,239 71,453 61,941 73,544 71,697 61,675
Empty
Dwell-day 9.5 8.5 10.6 9.6 10.8 9.5 10.3 12.5 13.0
(Day)
Empty
Swapping 1,559 1,210 1,401 1,266 1,482 1,207 1,494 1,360 1,481
(Van)
Laden
70 76 66 71 71 69 69 72 69
#2)&-| Block
(%) |Empty
56 67 63 62 61 61 63 70 63
Block
24 : PNC URA2E ngtoz Az A4
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C-1. 2018 HINC &% &3
19 | 2¢ | 3¢ | 4¢ | 5¢¥ [ 69 | 7€ | 8¥€ | 9¢ | 10¥ | 11¥ | 12¢
ZEar
(OTEUj 218,054(235,505(218,399|232,174|251,329|227,593|223,611|213,122| 254,330|247,637|262,987|217,930
Empty &%
(TEU) 38,682| 46,060| 36,812 39,627| 41,584| 42,591| 36,313| 31,473| 34,690| 33,725| 39,211| 32,152
Empty
Dwell-day 9.57|  6.05 7.7 815 827 13.3| 12.56| 12.85| 10.52| 10.04| 12.63| 12.29
(Day)
Empty
Swapping 3,836| 2,692| 3,545 3,739 2,647| 3,515 2910 2,792 2,427 2,191 2,401| 3,125
(Van)
Laden
62 70 64 70 69 72 61 67 72 72 76 60
#2)&-| Block
(%) |Empty
40 38 46 46 53 63 59 57 49 65 66 53
Block
=4 : HINC WRARE vtgo g A2 A4
C-2. 20199 HINC &9 &3
1¥ 24 3¢ 49 5€¢ 6 7€ 3 9
ZEar
(OTEUj 233,504 | 215,659| 245,106 236,740| 237,219 227,222| 245912| 251,579| 223,007
Empty &%
(TEU) 39,726 32,300 42,018 38,504 36,172 33,950 45,831 51,695 38,414
Empty
Dwell-day 12.56 11.84 8.87 10.94 14.16 11.65 10.01 11.56 11.7
(Day)
Empty
Swapping 2,850 2,965 3,817 3,956 3,767 3,126 4,379 4,276 3,836
(Van)
Laden
68 71 69 72 69 69 72 72 62
#2)&-| Block
(%) |Empty
54 60 63 61 60 52 58 72 67
Block
<4 : HINC WHARE Alg o= Az A4
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D-1. 2018 PHPNT &% &%

14

2¢

3

44

5¢

6d | 7

8

94

lo¢

1€

12¢

= X1
TEYF

(TED)

146,533

135,002

177,859

169,330

187,721

193,314|209,265

198,699

206,718

194,958

212,969

203,606

Empty &%
(TEU)

30,152

25,487

37,249

32,300

31,737

30,490{ 39,753

41,285

36,176

30,705

39,995

33,664

Empty
Dwell-day
(Day)

7.5

6.0

6.7

7.4

6.5

7.3 6.0

7.6

7.7

6.0 8.1

9.2

Empty
Swapping
(Van)

1,651

1,676

1,807

1,875

1,851

1,881 2211

2,107

1,859

1,858 1,936

1,912

Laden

#2)&-| Block

48

47

60

60

62 64

74

70

70 76

68

(%) |Empty

Block

Zx : PHPNT WA 2 S nlgloa =zt A

D-2. 201913 PHPNT &<

rl {

0!

14

24

3

48

5¢

6

74

8

94

= X1
TEYF

(TED)

193,112

174,037

224,234

218,186

206,304

200,898

209,353

207,182

186,424

Empty &%
(TEU)

37,682

25,964

45,207

46,804

36,591

27,766

42,187

42,057

42,765

Empty
Dwell-day
(Day)

7.0

9.1

6.4

6.1

8.5

7.7

6.4

8.9

10.1

Empty
Swapping
(Van)

2,342

1,719

2,607

2,233

2,227

1,455

2,201

1,715

2,073

Laden

#2)&-| Block

74

74

72

73

73

69

70

75

70

(%) |Empty

Block

=
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