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Synopsis

This paper is a Japanese translation of the paper “Study on the Relationship between Port
Governance and Terminal Operation System for Smart Port : Japan Case” published in “logistics”.

Driven by the trend of globalization, the volume of trade between nations has in-creased
significantly. Ports play an important role in transportation networks. With this trend, the
advancement of port operations using information and communication technology, known as Smart
port, has become a global trend, with the aim of improving port productivity and safety, and
reducing environmental impact.

Terminal operation system, which manages terminal operation processes, have been widely
introduced at container terminals around the world, and are expected to play an important role in
the smart port concept. In order to discuss the future direction of the advancement of terminal
operations systems in Japan, it is necessary to summarize the characteristics and challenges of
terminal operations systems.

This paper review literatures of domestic and international R&D cases for smart ports, and
summarizes the characteristics of Japan’s port authority (PA) system based on its historical
background, and it compares the system functional characteristics of the TOS introduced in Japan
with those of TOSs widely introduced in worldwide. It then discusses the relationship between the
issues and features of Japan’s TOS and the port operation and management system, and it provides

recommendations for smart ports.
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Ty LTHEEITOIZ L LT,
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DIRAED B 1ETool portiCHBES DA, FD X 5 Icadk
T A4 —RRRME 7 X —NTHLHEREEDMILENT
WDHDBFHETh 5,



A< — FR— MIMTTEZ—IFAFR— 5 UV AT A EWIB T ANF o ZADOBURHEIZ DN T D—E %L

£-4.3 AAKLFHEIEOH

7 7 B Il O PR

A AA UAE A A
— R 72 RS H Noar ik L AF xRk

W2 — 2 Z—3IF)LD
HEIE A ) A Tool port Private port Service port Landload port
5L
FRBETE Y DPW PAT PAT
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LT, 5. 1R TIO®REBRET N TV, Zhbo
TOS IZHHR DX —IF A THEAINTEY , fHlxiT.
Navis N4 1Z7 A U A, F—n v %Fdubcitfiho =
TFE—=IF A TEAIN TS, MMIZE OPUS terminal
I, 7T EPLELTAXAL Y UAE, £ T, =L —
VT TAVR, TIUNRETEAIN TN,

HARD T )5 — I F BNV TIL, 1973 FITHA
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vR%E
Hogia Terminal Hogia Az —F v RTxz—FT 2, Za—I—T
5
CommTrac TBA A ¥V R V)L Ro-Ro& — I
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BT %, WIZHEMET D& MEEOFEMIE A b 8 DAl

130

WZRIRFICR RSN D, ZD X HIZOPUS Terminal Tik, 7
L— OREFIEENERR L THEREN, FIA4AN
— X DRI > TBE) - iREELERT D, 1
HOEEETFIRT, ¥ — FNOBERESLR @R ICHES
ERREHNTE D LD IS, %ikd HA04
—ERBEREN T D DIl A K LTV D,

S BHIZRTGY L— RO X — I LTk, 1EEDER
WCADETRIGY L— VB ZRICERTT L ENRT
X5, ZOBHEDRIGY L—r ~DBEFERICONTS,
OPUS TIZMEZEDRIMIC L VRTGZ L — > DELEE 2 AT
LDRE LLEITE U TBEIE R Z R T 528, CIMST
Y AT DL B TRL D B 2 AL —F ORBRIZHE
S M AELSE L TRIGY L— 1 OB EE R &2 9 &
TR0 TV D, 2L, VAT 206K E WS L0 b
AARD a7 5 — I F @RI 588500k %5
BT pEEICHE SN TWE EEZ BN D,

3) Al — BRI KB R biRE

OPUS Terminal %, AI— bt 2fEL LT, TOSKRIoT
Ty NI — A OE LT EIEA L, E5T
aR, UV —ZAOIRW, AFENF — B L THRIE
TIVEREET B,

F=-5. 412, OPUSDAIY—E ZDEERERZ 77, Al —E
ADEREEE LTIX, M) =2 Lb—r DA —Ts
VRV a— W ERRSHE, VN R U T R RAMET S
Y— NEEFISHE, v— FRNO b —F —# o Tl



Rt FHik - mrr ki - B4 £ HIL FE - BH EY

& B AR T BN FE R . RTGORR(E) /5 — 2 9T &
BEFIE OMER, 2 — I 70— MRTRIBE R ORI T
WRd %,

6. EE

AAOUEEE « FHAHIT, FIETENLL ) Ik
A AT AITER L CHEIBEBE ., WSEEH . TolC
BERE L L CH 0 . HEIBw& O EEARS LT i
RLTHHEE > TN D, DR E NI OWIE L i
T5E, ANtv sy ¥ — L RMEEEOFTESRRB L OR
Ktz 72— RMEEEZNENORENICE T bR
NRLDETHD,

BEZ RTINS ¥ — L REGEZNENOFTEN
BT EILTHY, RS, FL0F v N lng
o, . AT LOFE DM EIEXEDOREME T,
WIS RS0 5 — U E H—DREEETITo TV 5,
Nrarzigiz, &t (Kitvs 5 —) EETHDIN, #F
BIEEBOREMAE TH—OMKTITo TWA RIE KA
W, TLATF YN\ VBIZEBLA2HORHDH, —F, HAT
W, CTERAE D T TV Btk Bk, AT 2E2HEL
PR 2 A 0 T ACTIE 24 (o) . EBROfT
BAFFEZAT O MFES (FH) LBEREICR> T D,

AT A= I T AOENLEROEDIZEAIN
BHTOSTEAS, HATILTOS DE A IICTIEE 3 CTdh 5 — ki
BHERFEEEPTV., EEOBEIZTO TORBTH S
ISR TEERESNMT ) Z NN TH D, AALHE
SDTOSIZONWTE T U I L DR EZIT o2 &
Z 5. BAREWNOTOSIIAG A O 1FH BRI 2 B 0 1E i
FEHTIT O B0, AT FHEIC BT 2 B# k2
A THWRWEIZEBWTHEATOS L DFER R H D Z &
Borhrote, AARDTOSICE 2 b O A E{LOMREITFEE
ENTWDLEOD, EEOasTFH&2—IFL0EMIC
BONTINALOWENEH SN T RNENIERAL D
77,

TbbH AKDTOSIZ U TEHEERE D B BL 2 1 A
TW2RWZ EDERIT, AT L0HIEV S, BAD
a T FE—IF)VOERITET 2B OEEE 0N
EEETHRY —IlHDE VD AREERD B,

Fo, Av— bR — MZAF =R E L TCHEE=
FF % —=3 F /L (Automated Container Terminal: ACT) 2%
BB, ACTERER S — 2 F )L TIXTOSIZE R S 25 il
VAT LAOKRMERRIL D, BEOX— IV TIE—ED
R RE—ECERL, TOHEREED LD RIEFZFT
EITT D20 AR EDOIIER WA, HElfba 7 )4

131

— I FLTIETOS A ERERNEFAT T & A I v T &G T
X0 EN—#HOBETE R & LK T D AR E N, £
kb —Z — 0 AEDHIHR L O DNEIHE - 7= (E2E4E
BERVETH DY,

OPUSTIX, NERF D DB & R T 2 BEGE
HLTRBY, avr7Fr¥—3IF 1o BB RTRET
bbD, —FH. ABEEROEEERAEY o —2HHL TW
BHCTMSIZ I UV TACTIZ R IR T D 7= 121, TOS & iF5lz,
Bk SNz — I 7L TIEEx OROB) & 2357 L,
H— It OB X 2 S HECSE i 2 D LED H
%%, CIMS I, H ML HIEE B L 2 7 A (Automated
Equipment Control System: AECS) Z#2ftL Tk . 1E¥
EITH 7 L— v B RET HHEEE R o T 5%,

AAT R EA CCHEME 2R Ic i L, Bl
BT DA 2D TERD, L LAans, PEEmg
OFEFEFICB L, BRI TE L 3E R H#
LWIEBRAENZE S EH AR L < H Y, 202 B EBIL
ZED D Z L DL WRIA & Ao TV B ATREMEDN B 559,

P> CBIGOYIMZER T OARDa T4 —IF
VIEE AL, S OICHENEREZY R — T 57
DI, EBOREVE I EN R WHIFH TEANA L Z —
STV AT DEODEEERE ~ERIRLEEITO VAT LD
FREBEDNTHDEEZOND, FTo, WO H )
(AR DA ITIZECS S AT A DA M MEL L 72 5

Fo. HROME S — I FIVEF AT — I RV E— D
ERBERAEN SRS E BT 2R E LCoESERRD
IR ToZ &R0, fllx DX — I F I E DR
TREABIR T AT ANEAS D Z & TS 4 —3
FOVRILZOEEER & DI WEBRIEDNEA M ST Z &3,
ENOTOSIZ B CEHEEEE S O BB L EA TWH 2w
HRO—DE L TEZLND, —HEYESFEEEN
DIV ORFS CILEBR G IS LA 2 B LT
%) TIE, BEOBESHOM TOBELZIT N2 EINT
&, OEo0arsFy¥— RFNT, EESEICHEA
T oY — RAR— AR Z KX 31T 92 & 5 724
LRONTEY, 202 L NEEEOR T2V TWES
WO L HBY,

AARD a7 FWBEOLH % 5 5 15 PCITE A
BHIE SN, BEFROERFZ2BOTHDE LWL
BB, Z DX IR IR TOSOE AT LA
IARNERY BREIOM EIZFELS LEWRENRH D,
FNKE AN Pk A B T 5 MR D R HE & 72 5 BRIE DS 11,
OF OHUIKIZB T 2 EMTHREQWB OV — e 2@ = 2
& ENTEY?, T0SOEMMIEIIZOWE O — v Ak
MEBLO@aX NOKRBIZEHTHDL EEZEZ DD,



A< — FR— MIMTTEZ—IFAFR— 5 UV AT A EWIB T ANF o ZADOBURHEIZ DN T D—E %L

TOSO EfRe biz K5 A U » MIMEIEZEORRIIIZ X
LYV —eAEOMEEF—IFNERICBTL ST =
VIR OFENTHY . BEMET 5 AFEARRICKT
HRIROOE DI 0D, HARTIEFRICHITIZBNT
DAl & AFRRITEATH Y, VAT A0 E{L
TENSOMBEOMRR L 720G 57D, BAROH G
IXTOSOEHERELICE L T D B X B b,

Fo, TUANYA U EFERALIEA~— hR— b0
O OIZIE, AENRT —YINERLTARTH D, Fi
Z IXKan Wanga HMEBTA5BO A~ — FR— MIBW
T, VT AE A LTarT ¥ —IFAe2ifioT —
AENETLHELEBIZ, TNLERETDHIEOMLE
PEA RS TUND2,

WIEOEH - EEOSWE CHLEL INDT — X ILR
0 BEREIL IR R LT ORZEIT O T
ODHAAAP VBN D,

Bl 1X. BARO Bty — I FicksnwT, 4
YU =7 L= OFTEEIIEEEE S TH D | itk
PEZTTY — 2B &2 > TS, Tk, HRILER
DA & OBFNTTES W TEM T D, ERRITHEME
TLHO, RSB Th D, FiFE L LTOHE
BHStIE, 7y bEFHEST L ETH M) =2 L —
VOBBELRTREIIEE T X ThbH, WIEES
SFE. MRS EREIET D LT L—r OfEEE
RBHER (MFER) LWolnF— 2 NEET, FEE
WEEEZBRP TR L2 E o, g bEERTR s
—ORBICET AW E —CNICHE TE 5 ENE
LThd, BIL, WWEESSHNOZFELTIL—rD
HEFFRSTEHZFH TR TWD AT F o 2843, 4%
SHEERCMPEE P ZAT 5 12D D 7 L—» ORBMBIREE, %
BRI 5T — X ILEE D, ZOLHICHEL
T M) =T L= DERTH-TH, AT =T HKIVF
—NZE o THELT LT —HIFRAR D,

Aw—FR—=FMIAFTINDDOTFT—Z ZINE, 1EH
THICY o T, TDOT—FENETIHV AT L% E
AT HEERICEY, EOXSHE, WETT—Z %I
BT D0RRBRSTNDLENIBER DD, TROL,
VAT AMIEBE LT =X EIE, ST L KD ETHEIL.
B OFMLEITE T DEWINE. kb L. tho 27
— RN E—PRE L LTS T — X 2 IUE LEEMET
L EFFRER, LA, MEBMERT X Tho
TH, FARLRWIr—2bH D, E-T, ARDa T
FHE—=IFNICET DAY — FR— MED=DITiE, M
BlbLizAT— 7 RV —HTRLEREREZIAEL, B
HIZT 7 EACTEDLT Ty 7+ — L0 NEIIRD EHE

132

265D,

1. &HYIC

KimX T, 2> 72 —IFVvDR~v— rHR— MMk
WCBWCHEHEREE ZROLEZXONDTOSICER L, H
KIZBWTEICEASNLTWATOSE , BRINSCHRE T V7
ICBWTEICEA SN TV BHTOSIZ DWW THRFEN 2 4
2, BERER COMERICOWTIHET S & & b,
AARICE T DHIB T AT AL OBHEEIC O N TERL
7=

BRI E LN ERE L TICRT,

1) BAROKHUIEEEIC T A HEEE - S\ AL, 2>
TS O O BB EAF IS BT DR AE RN D
AT =7 RN E —DEHERBEREAL DR L 72 o TH Y,
WAORBEHEICROND LS/ m—r ¥ —IF L
FR—F—Z XDy R - EAEH &R D,
2) HARDTOSIE, it o 1F 3B IR 2 Btk o i F 3
ECAT O AR, EFHER A AT TR EICB T 5 B
LN A TRV IZR W CTHESFTOS & OFE SN &
2, INiE, AAROEBERICE WIS TOFEEE
ITOWBREFEETZEOTGICI2EANESRLTND
o, fl e DF— 3 FIVEIT A ORFEREEERIC Y
AT APNEAINDZ ECHET X — I A RILOHE
ENE VIS WEREDNERN SN ENERE LTH
Zbivd,

3) INETARDa VT F X —IF Tl S ET
B DRI B E OB L o TEWAEEM A HER L
TEREVOIRERH Y, ZORRZENTDITIIE
WF DR EAT 9 BN VIR Y AT LD ANTHR
ThHhHEEZ NS, Digital twin platformCALIZ L 5
FR— g VEEL, I ORAC BB OB AL,
F—bEAELCTA NOEICERT 5, BAROHITEETIX
S%ODTERLIZ LD AFREND, P —EXMEOHE
BN & 22 2003 H Y | TOSOF A FHERED B BlL
IZENLOXMERE L THEB THL EEZ NS,

4) Digital twin platform*<PAI D& A D 7= |(ZITEHEH
T = A WERLEIC R DN, BEORAT — I RV E—
MCTHEREREZSCVIRVTET Ty N7+ — AP NE
2725, BARIZBWTIEICEA AR E LTPCSHEA S
NTWENR, ZFNHIEA~— bR — Ml 72 EELR
TR L 22 0 155,

(202448 H 8 H =A%)



Rt FHik - mrr ki - B4 £ HIL FE - BH EY

BE X

1) Zhen, W.: The Evaluation of Soft Power Investment Effect
on Shanghai Port Competitiveness Using DEA Method, J.
Marit. Res., Vol.12, No.2, 2015, pp.45-52.

2) Deloitte Port Services: Smart Ports Point of View, Deloitte
the Netherlands, 2017.

3) de la Pefla Zarzuelo, 1., Freire Soeane, M.J., and Lépez
Bermudez, B.: Industry 4.0 in the Port and Maritime
Industry: A Literature Review, J. Ind. Inf. Integration,
Vol.20, 2020.

4) Yen, B.T.H., Huang, M.J., Lai, H.J., Cho, H.H. and Huang,
Y.L.: How Smart Port Design Influences Port Efficiency—A
DEA-Tobit Approach, Res. Transp. Bus. Manag., Vol.46,
2023.

5) Gao, Y., Chang, D., Chen, C.H. and Xu, Z.: Design of
Digital Twin Applications in Automated Storage Yard
Scheduling, Adv. Eng. Inf., Vol.51, 2022.

6) PIANK EnviCom WG 150: Sustainable Ports — A Guide
for Port Authorities, PIANK Brussels Belgium, 2014.

7) Sogut, M.Z. and Erdogan, O.: An Investigation on a
Holistic Framework of Green Port Transition Based on
Energy and Environ-mental Sustainability, Ocean. Eng.,
Vol.266, Part3, 2022.

8) Zhou, C., Zhu, S., Bell, M.G.H.,, Lee, L.H. and Chew, E.P.:
Emerging Technology and Management Research in the
Container Terminals: Trends and the COVID-19 Pandemic
Impacts, Ocean. Coast. Manag. Vol.230, 2022.

9) Moros-Daza, A., Amaya-Mier, R. and Paternina-Arboleda,
C.: Port Community Systems: A Structured Literature
Review, Transp. Res. Part A Policy Pract., 2020, Vol.133,
2020, pp.27-46.

10) KRVEEE - HHATE - HRFHE « 1 S—FK— |
(Cyber Port) IZOWT, MM, 66°%, 4%, 2021
4, pp.404-407.

1 1) /Ma—1=: B HEIZ 31T D CONPAS D AIZ2NT,
PEIBW, 66 %, 4%, 2021 4F, pp.408-412.

1 2) Kizilay, D., Van Hentenryck, P. and Eliiyi, D.T.:
Constraint Programming Models for Integrated Container
Terminal Operations, Eur. J. Oper. Res., Vol.286, Issue3,
2020, pp.945-962.

1 3) Gunawardhana, J.A., Perera, H.N. and Thibbotuwawa,
A.: Rule-Based Dynamic Container Stacking to Optimize
Yard Operations at Port Terminals, Marit. Transp. Res.,
Vol.2, 2021.

1 4) Cho, S.W., Park, H.J., Kim, A. and Park, J.H.:

GMM-Based Online Optimization for Container Stacking
in Port Container Terminals., Comput. Ind. Eng., Vol.173,
2022.

1 5) Maldonado, S., Gonzalez-Ramirez, R.G., Quijada, F. and
Ramirez-Nafarrate, A.: Analytics Meets Port Logistics: A
Decision Support System for Container Stacking
Operations, Decis. Vol.121, 2019,

pp-84-93.

1 6) Feng, Y., Song, D.P. and Li, D.: Smart Stacking for

Support  Syst.,

Import Containers Using Customer Information at
Automated Container Terminals, Eur. J. Oper. Res.
Vol.301, Issue2, 2022, pp.502-522.

1 7) Caballini, C., Gracia, M.D., Mar-Ortiz, J. and Sacone,
S.: A Combined Data Mining—Optimization Approach to
Manage Trucks Operations in Container Terminals with
the Use of a TAS: Application to an Italian and a Mexican
Port, Transp. Res. E Logist. Transp. Rev., Vol.142, 2020.

1 8) Min, H, Ahn, S.B,, Lee, H.S. and Park, H.: An
Integrated Terminal Operating System for Enhancing the
Efficiency of Seaport Terminal Operators, Marit. Econ.
Logist., Vol.19, 2017, pp.428-450.

1 9) Hervas-Peralta, M., Poveda-Reyes, S., Molero, G.D.,
Santarremigia, F.E. and Pastor-Ferrando, J.P.: Improving
the Performance of Dry and Maritime Ports by Increasing
Knowledge about the Most Relevant Functionalities of the
Terminal Operating System (TOS), Sustainability, Vol.11,
No.6, 2019. pp.1648.

2 0) Wang, K.; Hu, Q., Zhou, M., Zun, Z. and Qian, X.:
Multi-Aspect Applications and Development Challenges
of Digital Twin-Driven Management in Global Smart
Ports, Case Stud. Transp. Policy, Vol.9, Issue3, 2021,
pp.1298-1312.

2 1) Klar, R, Fredriksson, A. and Angelakis, V.: Digital
Twins for Ports: Derived from Smart City and Supply
Chain Twinning Experience, IEEE Access, Vol.11, 2023,
pp.71777-71799.

2 2) Gao, Y., Chang, D. and Chen, C.H.: A Digital Twin-Based
Approach for Optimizing Operation Energy Consumption at
Automated Container Terminals, J. Clean. Prod. Vol.385,
2023.

2 3) Wu, Y.C.J. and Goh, M. Container Port Efficiency in
Emerging and More Advanced Markets, Transp. Res. E
Logist. Transp. Rev., Vol.46, Issue6, 2010, pp.1030-1042.

2 4) Ha, M.H,, Yang, Z. and Heo, M.W.: A New Hybrid

Decision Making Framework for Prioritising Port

133



\e}

\v]

w

w

A — FR— MIATTEZ—IFNAAR— 5 0 2T A E BT T ZDOBURIEICOWT D —E %2

Performance Improvement Strategies, Asian J. Shipp.
Logist., 2017, Vol.33, Issue3, 2017, pp.105-116.

5) Hemalatha, S., Dumpala, L. and Balakrishna, B.: Service
Quality Evaluation and Ranking of Container Terminal
Operators through Hybrid Multi-Criteria Decision Making
Methods, Asian J. Shipp. Logist., Vol.34, Issue2, 2018,
pp-137-144.

6) Othman, A.; El Gazzar, S.; Knez, M. Investigating the
Influences of Smart Port Practices and Technology
Employment on Port Sustainable Performance: The Egypt
Case. Sustainability 2022, 14, 14014. [CrossRef]

7 ) Eslamipoor, R.: Direct and Indirect Emissions: A
Bi-Objective Model for Hybrid Vehicle Routing Problem.
J. Bus. Econ., Vol.94, 2024, pp.413-436.

8 ) Eslamipoor, R.: A Biobjective Model for Integrated
Inventory and Transportation at Tactical and Operational
Levels with Green Constraints, IEEE Trans. Eng. Manag.,
Vol.71, 2024, pp.9764-9775.

9 ) Heilig, L. and VoB, S.: Information Systems in Seaports: A
Categorization and Overview, Inf. Technol. Manag.,
Vol.18, 2017, pp.179-201.

0) Bouhlal, A., Aitabdelouahid, R. and Marzak, A.: The

Internet of Things for Smart Ports, Proc. Procedia Comput.

Sci., Vo1.203, 2022, pp.819-824.

1) Sugimura, Y., Wakashima, H., Liang, Z. and Shibasaki,
R.: Logistics Strategy Simulation of Second-Ranked Ports
on the Basis of Japan’s Port Reforms: A Case Study of
Hakata Port, Marit. Policy Manag. 2023, Vol.50, 707-723.
[CrossRef]

2) /NEpERE  HEE L2 T2 — I OB IR
AEAZ 1 72 B & AT B DR ENBE 3 2 BFSE, AP K
FRIERSC, 20064

3 ) Hatani, F.: Institutional Plasticity in Public-Private
Interactions: Why Japan’s Port Reform Failed, J. World
Bus., Vol.51, Issue6, 2016, pp.923-936.

4 ) Zhang, J.: Quasi-Landlord Port Financing in China:

Features, Practice and a Contract Theory Analysis. Transp.

Res. Part A Policy Pract, Vol.89, 2016, pp.73-88.

5) Monios, J.: Polycentric Port Governance, Transp. Policy,
Vol.83, 2019, pp.26-36.

6 ) Notteboom, T. and Rodrigue, J.P.. The Corporate
Geography of Global Container Terminal Operators.
Marit. Policy Manag., Vol.39, Issue3, 2012, pp. 249-279.

7) Parola, F., Notteboom, T., Satta, G. and Rodrigue, J.P.:
Analysis of Factors Underlying Foreign Entry Strategies

134

of Terminal Operators in Container Ports, J. Transp.
Geogr., Vol.33, 2013, pp.72-84.

8) BHME - BHMIE - AMRIE : HAROHEEBOR JES
LR, BUILEELE, 20144,

39) HSFEZ : AROa T HIBBOR AL &l
FECEE, LIRMHIBEMR, plEEE, 20174R.

4 0) Sugimura, Y., Ishiguro, K. and Kato, A.: Possibility of
Sustainable Entry into Overseas Port Operation Markets
by Japanese Companies, Sustainability, Vol.14, No.19,
2022, pp.12167.

4 1) Notteboom, T. and Yang, Z.: Port Governance in China
since 2004: Institutional Layering and the Growing
Impact of Broader Policies, Res. Transp. Bus. Manag.,
2017, Vol.22, 2017, pp.184-200.

4 2) Chiu, R.H. and Yen, D.C.: Application of Organizational
Life Cycle Theory for Port Reform Initiatives in Taiwan,
Res. Transp. Bus. Manag., Vol.14, 2015, pp.14-24.

4 3) Sugimura, Y.: Public-Private Partnerships in Japan’s
Cruise Terminal Operations, Res. Transp. Bus. Manag.,
Vol.45, PartB, 2022.

4 4) YEO, H.: Participation of Private Investors in Container
Terminal Operation: Influence of Global Terminal
Operators. Asian J. Shipp. Logist, Vol.31, Issue3, 2015,
pp.363-383.

4 5) Parola, F.: Musso, E. Market Structures and Competitive
Strategies: The Carrier—Stevedore Arm-Wrestling in
Northern European Ports. Marit. Policy Manag. Vol.34,
Issue3, 2007, pp.259-278.

4 6) Farrell, S.: The Ownership and Management Structure of
Container Terminal Concessions, Marit. Policy Manag.,
Vol.39, Issuel, 2011, pp.7-26.

4 7) Notteboom, T.E., Parola, F., Satta, G. and Pallis, A.A.:
The Relationship between Port Choice and Terminal
Involvement of Alliance Members in Container Shipping,
J. Transp. Geogr., 2017, Vol.64, pp.158—173.

4 8) Inoue, S. New Japanese Growth Strategy and Port Reform.
East. Asian Econ. Perspect. 2010, 21, pp.7-20.

49) —MRAEHEANEE RS 2T L« SRR
DQ&A LFIHAMINR, FlEE S, 20144

50) MRk« AFISEEEAMEB R ETHES WS (£ D
)7 7 7 REEA - ¥ A O LM LT, #iE

Wik, 69%%, 14, 20244F, pp.127-131.

5 1) Munim, ZH., Sornn-Friese, H. and Dushenko, M.:
Identifying the Appropriate Governance Model for Green
Port Management: Applying Analytic Network Process



Rt FHik - mrr ki - B4 £ HIL FE - BH EY

and Best-Worst Methods to Ports in the Indian Ocean Rim,
J. Clean. Prod., Vol.268, 2020.

5 2) WA - FFSEEESMEE R ENHE RS (£ 0
2)T 7 REEA - A OWIEEZRLT, W
Wifk, 69%:, 2%, 20244F, pp.204-208.

5 3) () [EBHE T b /)M« 202248 B2 R HEE %
ERHE WESNETE SR e (2 A PIE A, 20224

5 4) R EIER : ¥ O A MRS6 ML E Sk, T
Wy, 92%, 38, 20154, pp.36.

55) HiAHkt : QA =T FZ — 3 F (LA TF,CT) T
HENBTOS(F —I T« TR —FT 4 T « VAT
DYNZOWTHZ T FEV, BEIERE, 6335, 45, 20184,
pp.439-440.

56) “JFE&S: 3 - Wintgdlt =7 T - ¥ —IF -
VX =T ALk VAT A(CTMS),
https://www.mes.co.jp/business/crane/ctms.html

57) Z#ERVAXZ AN BRER 2T F -7
VAT A,
https://solutions.logisnext.com/product/product-12/containe
r_system_5.html

58) HAStbvRas  arTFF X —IFUHAEHEY
AT A, https://www.syscomhouse.com/harbor.html

59) ADKE L A7 skttt a7 72—k
H ¥ AT A, https://www.adf.co.jp/products/post.html

60) ERITYY a—vay WEY Y a—vay,
https://www.seiko-itsolution.co.jp/port.html

6 1) EHKE : =7 T T DB EHRY AT A
DBUR, B AN 2 FENAVIGATION, 19275, 2015
4E pp.43-48.

6 2) PIANK MarCom WG 208: Planning for Automation of
Container Terminals, PTANK Brussels, 2021.

6 3) EHEMIE - ZHA arT T2 —I BT
IR EVERTGE AICKIE LT b A T 0 b R OA N —
Toa LT D EANE LR, [E L EARBORK & B FERT
“Rl, #1212%, 2022.

64) BE—W: b7 27— =R B BhEERE OB,
“IFE&SEH, $E25, 2019, pp.32-36.

6 5) Senker, P.J. - FFHGHEGR) : BEML : & OISR B
A 27 b, BB RES, W86 B HTI9 T, 1983,
pp.1126-1130.

66) HTHZ : BAOWEFEER LD HRELLE %
DR, WL RER 2 MRS, F53BEE3 5, 2022,
pp.189-201.

RS &

ACT: Automated Container Terminal
CT: Container Terminal

AGV: Automated Guided Vehicle
ASC: Automated Stacking Crane
TOS: Terminal Operation System
PCS: Port Communication System
GTO: Global Terminal Operator
MTO: Mega Terminal Operator
POC: Port Operating Company
TO: Terminal Operator

PA: Port Authority

RTG: Rubber-Tired Gantry-crane
ECS: Equipment Control System
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