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A Study on the Differences of Perception
between Terminal Operators and Shipping Companies
about Container Terminal Automation

Jung, Kwon Jae

Department of Shipping and Port Logistics
Graduate School of Global Logistics
Korea Maritime and Ocean University

Abstract

With the realization of the 4th industrial revolution, the maritime port
logistics industry has also changed rapidly. With the advent of ultra-large
vessels, the rapid loading and unloading of containers are likely to improve
the competitiveness of container terminals. To meet this requirement,
terminal operators are increasingly interested in the Automated Container
Terminal because they have the advantage of reducing operating costs and
improving productivity. Development and research are being carried out to
introduce Automated Container Terminal, but Korea is still in the

semi-automatic container terminal level.

The purpose of this study is to compare the recognition difference
between container terminal operator and shipping company about the
necessity of Automated Container Terminal and to suggest strategic
implications for next-generation Automated Container Terminal. For this
purpose, this study examined the preliminary research on the need of

introducing the Automated Container Terminal system. For the
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comparison of recognition difference, we surveyed the container
terminal operator and shipping company to analyze the variation of

awareness about introduction necessity.

Based on literature research, research methods as set as cost,
productivity, automation technology accumulation, safety, and service
improvement factors. For the analysis, 158 questionnaires distributed to
container terminal operators and shipping companies were collected. The

surveys were analyzed using SPSS24.0.

As a result of the independent sample T-test, there is a
considerable agreement between container terminal operator and
shipping company that there are various advantages in the introduction of
Automated Container Terminal as. a whole. Mainly, there was a
recognition difference in safety factors. First, the terminal operators
expected that the incidence of safety accidents would lowered through the
introduction of terminal automation, and shipping companies were
concerned that they would affect ship departure due to interruption of
terminal operation when an error occurred in the automation system. Also,
terminal operators expect cyber-security to improve, but the shipping
company's position is that there is a concern about delays or interruptions
to automated systems such as external hacking or internal system errors

and crashes.

The results of this study are expected to be helpful to plan the
introduction and operation of Automated Container Terminal in Korea
based on the outcome of recognition of the necessity of introduction of

Automated Container Terminal.
KEY WORDS: Automated Container Terminal(ACT), Terminal Operator,

Shipping Company, T-test
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m Fully automated
H Semi automated

m Not automated

Z*]: Drewry Maritime Research, 2018
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Table 2 =24 e oY Erd &3} Evd A7

Brisbane
Australia Container ASC SC Semi Operational
Terminals

Fisherman
) Islands . .
Australia Container ASC SC Semi Operational
Termianl

Fishermans Auto
8-10 Strad
Sydney
International
Terminals
(SICTL)
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Brotherson Auto
Australia Dock North, AutoStrad Fully Operational
Port Botany Strad
Victoria
International
. Container Automated )
Australia Terminal ASC SC Fully Operational
Limited
(VICTL)
. Antwer
Belgium Gatewagf ASC SC Semi Operational
Automation
. of existing
Xiamen terminal
Ocean Gate (Phasel
China Container ARMG AGV FUHY operational,
Terminal Phases2 and
(XOCT) * 3
underdevelo
pment)
Trial
: Yangshan vessels
China Phase 4 ARMG AGV Fully handled201
7
. 3 Not Not Not Under
China Dongjiang confirmed confirmed - | confirmed deverllct)pme
Qingdao New
Qianwan
China Container ARMG AGV Fully Operational
Terminal
(QQCTN)
Altenwerder
Container
Germany Terminal ASC AGV Fully Operational
(CTA)
Burchardkai
Germany Terminal ASC SC Semi Operational
(CTB)
. Under
. Adani Not Not Not
India Terminal confirmed confirmed confirmed deverllct)pme
. Lamong Ba
Indonesia Term%nal o ARMG IMV Semi Operational
Terminal
. Petikemas
Indonesia Semarang(TP ARTG IMV Semi Operational
KS)
— 9 —
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Dublin Planned
Ferryport Not ) automation
Ireland Terminals ARTG confirmed Semi of existing
(DFT) terminal
Due to be
Italy Vado Ligure ARMG IMV Semi operational
in 2018
Tobishima
Pier South
Japan Side ARTG AGV Fully Operational
Container
Terminal
Japan ohi T%rmmal ARMG MV Semi Operational
. Terminal 2
Mexico (TEC 2) ASC SC Semi Operational
Tuxpan Port
Mexico Terminal ARMG IMV Semi Operational
(TPT)
Under
Tanger Med Not Not developme
Morocco 2 ARMG confirmed | confirmed | nt, due to
open 2019
Delta
Dedicated
Netherlands | East & West ARMG AGV Fully Operational
Terminals
(ECT)
Euromax
Netherlands | Terminal - ARMG AGV Fully Operational
(Maasvlakt)
Rotterdam
Netherlands World ARMG AGV Fully ~
Gateway Operational
Terminal
APM
Netherlands Terminals ARMG AGV Fully Operational
Massvalkte II
Automation
of existing
New léergusson , terminal,
Zealand ontainer AutoStrad SC Semi due for
Terminal .
completion
2019
Panama MIT ARMG IMV Semi Operational




Singapore

Pasir Panjang
Terminals 1
and 2
(PPT1, PPT2)

OBC **

IMV

Semi

Operational

Singapore

Pasir Panjang

Terminals 3

and 4 (PPTS3,
PPT4)

ARMG

IMV

Semi

Operational

Singapore

Tuas

Not
confirmed

Not
confirmed

Fully

Planned

South
Korea

BNCT Busan
Newport
Container
Terminal

ASC

SC

Semi

Operational

South
Korea

Hanjin
Newport
Company

(HINC)

ARMG

IMV

Semi

Operational

South
Korea

Hyundai
Pusan
Newport
Terminal
(HPNT)

ARMG

IMV

Semi

Operational

South
Korea

Pusan
Newport
International
Terminal
(PNIT)

ARMG

IMV

Semi

Operational

South
Korea

Pusan
Newport
Company

(PNC)

ARMG

IMV

Semi

Operational

South
Korea

Hanjin
Incheon
Container
Terminal

ARMG

IMV

Semi

Operational

Spain

TTI Algeciras

ASC

SC

Semi

Operational

Spain

Barcelona
Europe South
Terminal
(BEST)

ASC

SC

Semi

Operational

Taiwan

Terminal 4/5

ARMG

IMV

Semi

Operational

Taiwan

Kao Ming
Container
Terminal

ARMG

IMV

Semi

Operational

Taiwan

Taipei Port
Container
Terminal

ARMG

IMV

Semi

Operational
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Khalifa Port
UAE Container ASC SC Semi Operational
Terminal
UAE Terminal 3 ARTG IMV Semi Operational
Due to be
UAE Terminal 4 ARTG IMV Semi operational
in 2018
London
UK CGoar‘lttegr?gr ASC SC Semi Operational
Terminal
UK T?fg;le(js()[;grt ASC IMV Semi Operational
Liverpool 2
UK (Riverside CRMG MV Semi Operational
Terminal)
Virginia
USA International ASC SC Semi Operational
Gateway
Under
Norfolk . developme
USA International ASC SC Semi nt (partial
Terminal automation
of existing
terminal
Operational
i- (partial
USA T(e}g(r)nbi?llal Seml*** SC Semi automation
ARMG of existing
terminal)
USA poarac ASC AutoStrad |  Fully | Operational
Long Beach
Container
Terminal
USA (Middle ASC AGV Fully Operational
Harbor
Redvelopment
Project)
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Al&: Ports & Terminals Insight (2018.01) Drewry Maritime Research, 2018.

Z . ASC = Automated stacking cranes, AGV = Automated guidance vehicle,
ARTG = Automated rubber tyred gantry, CRMG = Cantilever rail mounted gantry,
SC = Straddle carrier/shuttle carrier, IMV = Internal

movement vehicle (tractor/trailer), OBC = Overhead bridge crane, ARMG =
Automated rail mounted gantry

* Also known as Yuanhai Automated Container Terminal. Double trolley quay
cranes will also have significant automation

** Automated overhead bridge cranes are used with terminal IMVs only. External
trucks are served by manual RMGs.

*** Part of the yard has semi-automated RMGs and part has conventional RTGs
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E2 167 300 034 171 032 075
E5 230 727 050 043 ~.064 014
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E3 064 678 ~052 273 164 141
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B5 .843 144 072 .078 -.014
B3 .830 .085 .041 .006 118
B2 .738 .198 215 121 .088 .861
B4 .697 .333 -.003 .086 -.023
Bl .682 124 371 .166 -.092
El 103 .840 .033 114 .078
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C3 131 .058 .668 -.155 .062
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D1 071 .023 457 .042 .586
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KMO (Kaiser-Meyer-Olkin) .808
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