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I Background

1. Longer ship calls at the terminal, higher cost

= Terminal's productivity is a important consideration for shipping companies

2. Do we have any index or methodology to evaluate the berth?
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I Purpose

* Develop Berth Productivity Index

Berth
Productivity

=
9

All Ship
Size

Ship Size
More
than

8,000TEU

Regions

Terminals

K@ KOREA MARITIME INSTITUTE



I Methodology

= Data
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BN |\iethodology

" Analysis Data
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I Methodology

" Berth Productivity Index

Economic Environment

Natural Environment
‘ Port Environment ‘ »

Berth Quantity
‘ Port Hardware Condition ‘ » Handling Machinery
Warehouse Area

~ Port Service Level \» Port Handling Efficiency » Berth Productivity Index

Port Customs Clearance
competitiveness » Average Stopping Time
Evaluation Index

‘ Port Operating ‘ » Route Coverage

Collection Distribution
Operation Rate Level

‘ Port Management Level ‘ » EDI System
Safety monitoring System

GPS System
‘ Overall Image ‘ - Average Throughput rate

Earning per Share
Overall Image

Source : Port competitiveness Evaluation Research based on ChernooffFAces Model(2013)
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I Methodology

= Berth Productivity: unloading and loading lifts per hour per ship

Method of Calculation : total mean of each vessel’s berth productivity
(number of total container lifts + total time of unloading and loading)

i :ship number(i=1,2, 3, ..., n)
-STi s Unloading and loading time for the ship i )
(from lifting at the first container to the last container) n &
-SLi : Number of Container Lifts during STi P ( k) — 1=18Ti
-k : Terminal or Port or Country(k=1,2, 3, ..., n) n
- P(k) : Berth Productivity of Terminal(or Port or Country)’k’
Arrival Berthing STi Departure
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B Methodology

= Example of Berth Productivity

1. Total[All ship sizes] : (80+40+120) lifts/hr= 3 ships = 80 lifts/hr/ship
2. 8,000TEU and Larger : (80+120) lifts/hr= 2 ships = 100 lifts/hr/ship
3. Lessthan 8,000TEU : (40) Iifts/hf\l ships = 40 lifts/hr/ship
- N
Berth Productivity (Ship #1) Berth Productivity (Ship #2) Berth Productivity(Ship #3)
(20 x 4 = 80 lifts/hr/ship) (20 x 2 = 40 lifts/hr/ship) (20 x 6 = 120 lifts/hr/ship)
X C/C assign. : #1~#4 X C/C assign. : #5~#6 X C/C assign. : #7~#12
~ —~ ~ /_/R ~ —~ ~
Ship size : 9,200TEU Ship size : 4,400TEU Ship size : 23,756TEU
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I Results

* Beth Productivity by Regions

M Average Berth Productivity by Region(All ships size)

Rank('23) Regions 2021 [Rank] 2022 [Rank] 2023 [Rank]
1 North Asia 82.3 (1) 98.8 (2) 82.5 [1]
2 South/South East Asia 64.7 (2) 104.7 (1) 68.0 [2]
3 Middle East/Africa 55.8 (5) 91.0 (3) 59.8 [3]
4 North Europe 51.7 (6) 70.1 (5) 54.6 [5]
5 East Coast/Gulf North America 60.2 (3) 66.0 (6) 57.3 [4]
6 Mediterranean Region 479 (8) 742 (4) 52.8 [6]
7 Latin America 484 (7) 60.4 (7) 51.9 [7]
8 West Coast North America 56.2 (4) 54.3 (8) 45.7 [8]
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I Results

= Beth Productivity by Nations

M Average Berth Productivity by Nation(All ships size)

Rar31|)<(’2 Nations [égﬂ] [égii] 2023 Rank('23) Nations [égil] [égii] 2023
1 OMAN 114(1) 1116(1) 1134 11 MALAYSIA 721(11)  7559) 753
2 UNTEDAMBEMIRAT 40242) 9812 967 12 KOREA (SOUTH)  71.8(12) 739(11) 7322
3 CHINA 890(3) 860(4) 946 13 NETHERLANDS  65.7(16) 659(15)  70.3
4 INDIA 87005 869(3) 840 14 BELGIUM 614(19) 59.6(20) 667
5 SINGAPORE 779@) 813(7) 817 15 HONG KONG  659(15) 659(16) 665
6 SRI LANKA 794(7)  789@8) 817 16 COLOMBIA 67.4(14) 697(13) 653
7 SAUDI ARABIA  869(6) 823(6) 810 17 PERU 586(25) 64.1(18) 642
8 QATAR 8754) 835(5) 799 18 JORDAN 701(13) 63.1(19)  63.0
9 MOROCCO 738(10) 723(12) 7938 19 EGYPT 58.1(26) 56207) 614
10 VIETNAM 74409) 7540100 775 20 THAILAND 610(20) 66.1(14) 612
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I Results

= Beth Productivity by Ports

M Average Berth Productivity by Ports(All ships size)

, 2021 2022 , 2021 2022
Rank('23) Ports [Rank] [Rank] 2023 Rank('23) Ports [Rank] [Rank] 2023
1 SALALAH 1227(1) 1191(1) 1219 16 DAMMAM 935(11) 892(12) 854
2 QINGDAO 97.6(8) 96.0(10) 1133 17 TANGER‘MAEI\?'TERRANE 788(20) 774(24) 846
3 TIANJIN 1004(6) 984(7) 1123 18 JAWAHAR(;%NEHRUP 87.1(16) 84.0(15) 840
4 YANGSHAN 1082(3) 10393) 1104 19 MAWAN 738(26) 69.9(35) 833
5 CAl MEP 99.9(7) 1044(Q2) 107.1 20 XIAMEN 750(24) 807(20) 819
6 PIPAVAV 1032(5 994(5) 1064 21 SINGAPORE 77922) 813(19) 817
7 KING AB[F)#LLAH PO 11200) 946(11) 1049 22 COLOMBO 794(18) 789(22) 817
8 KHALIFA PORT  96.009) 1012(4) 1011 23 DA CHANLB(;\,\TETERM'NA 435(141) 59.4(66)  81.0
9 KAMARAJAR  80.6(17) 965(9) 987 24 JEDDAH 87.3(15 82.6(18) 802
10 JEBEL AL 1069(4) 985(6) 954 25 HAMAD PORT 87.5(14) 835(16) 799
11 YANTIAN 786(21) 80.6(21) 923 26 LONG BEACH 60.6(64) 72131) 795
12 MUNDRA 958(10) 96.6(8)  89.8 27 PORT SAID 70831) 72730) 788
13 TANJUNG PELEPAS  79.3(19) 845(14) 885 28 AARHUS 707(32) 59.9(64) 784

14 NINGBO 93.1(12) 84.7(13) 87.8 29 GUANGZHOU 769(23) 69.9(36)  77.7 KMI) KOREA MARITIME INSTITUTE



I Results

= Beth Productivity by Ports

M Average Berth Productivity by Ports(ships size more than 8,000TEU)

2021

2022

Rank('2

2021

2022

Rank('23) Ports [Rank] [Rank] 2023 3) Ports [Rank] [Rank] 2023
1 TIANJIN 12496) 139.1(1) 1604 16 COLOMBO 99.8(17) 973(19)  103.2
2 TANJUNG PELEPAS  1232(7) 1324(2)  143.0 17 MAWAN 853(34) 79.9(38) 1030
3 QINGDAO 1216(8) 1197(7) 1407 18 YANTIAN 913(24) 932(20) 1019
4 YANGSHAN 1286(3) 1259(5) 1318 19 GUANGZHOU 929(21) 87.5(25) 1007
5 DALIAN 89.828) 1028(14) 1313 20 XIAMEN 913(23) 982(18) 995
6 SALALAH 1302(1) 13193) 1289 21 CARTAGENA (SPAIN)  97.5(18) 103.3(13) 9838
7 TANGERWVEDITERRAN 407.9012) 11210100 1214 22 AWARARLLNEFRUP 10286) 101.0016) 988
8 CAl MEP 1074(13) 11479) 1172 23 ZHOUSHAN () 82034 984
9 GDANSK 1290Q) 1243(6) 1163 24 PORT SAID 817(41) 823(33) 973
10 KHALIFA PORT  111.8(10) 1282(4) 1151 25 AARHUS 905(27) 77.7(43) 972
11 SINGAPORE 105.8(14) 111.6(11) 1135 26 ALGECIRAS 887(31) 93021) 967
12 MUNDRA 112809) 1181(@®) 11222 27 PORT KLANG 951(19) 925(22) 949
13 JEBEL ALl 1253(4) 1105(12) 1075 28 DAMMAM 105.7(15) 1004(17)  94.1
14 NINGBO 111.1(11) 1014(15  105.0 29 CHIWAN 762(51) 80336)  92.1
15 ROTTERDAM 863(33) 84.6(29) 1039 30 SHEKOU 888(30) 824(32) 904
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I Conclusion

= Contributions and limitations of this study

™ Contribution

Objective

indicators . .
consistent criteria.

The berth productivity index developed in this study clearly has the advantage
of measuring the productivity of many subjects at once and based on

Intuitively and

Empirically
measure

The berth productivity index developed in this study can Intuitively and
Empirically compare productivity of container ports and terminals.

-

deriving efficiency

improvement factorsin a

short time

=)

M Limitation

Enhancing port’s

competitiveness

1.Stronger theoretical backup

2. Enhance verification
the berth Productivity Index
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