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CMS(Carrier Management System)
TOPSIS(Technique for Order of Preference by Similarity to Ideal Solution)

X 2™H2l &{(FPIS: Fuzzy Positive Ideal Solution) ! IX| 2EXHZXQI
SH(FNIS: Fuzzy Negative Ideal Solution)

HE&s 2MH(AHP: Analytic Hierarchy Process)
THHPIR2H HXPH(CCOR: Customer Chain Operations Reference model)

WEHZ|AAE(TMS: Transportation Management System)

i}

| 23AE(HCSC: Healthcare Supply Chain)
ZZASHEES|(ASCM: Association for Supply Chain Management)
SoAEE 2% EXEH(SCOR: Supply Chain Operations Reference)
258 H4s#H2|(M4SC: Managing for Supply Chain Performance)
=HR|| ZAH|0 | UICHAXE $3[(1ICL: the Institute of International Container Lessors)
LH= ZH0|H7|X|(ICD: Inland Container Depot)
&R0 2 XN2|(FIFO: First In, First Out)
HIZLIA I2M|A H2|(BPM: Business Process Management)
MEQIEYI(IoT: the Internet of Things)
MB|IZHEAE(SOC: Social Overhead Capital)
ADIESHY X|£7t55HH 3123 U=(SSR: Smart, sustainable and resilient)
MBIEH(B/L: Bill of Lading)
HAA IR HAXDH(DCOR: Design Chain Operations Reference model)
MEIRSAIHA|ARI(AIS: Automatic Identification System)
A7 2 SHYFSIAEE(MPA: Maritime and Port Authority)
QIEX|s(Al: Artificial Intelligence)

Ut X|2(Cl: Consistency Index)

OIAEHX|HA|AEI(DSS: Decision Support System)



A2 ZEM(DEA: Data Envelope Analysis)

X|& 7Hs8t B3AHS(SSC: Sustainable Supply Chain)
HAHE W=KEDI: Electronic Data Interchange)
HMHAX 28 ZE(SLR: Systematic Literature Review)
ZIH|0| OFE(CY: Container Yard)

BOlY 2HAIAEITOS: Terminal Operating System)

HIE £=HZ7| 2= HXPSH(PLCOR: Product Life Cycle Operations Reference
model)
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EXECUTIVE SUMMARY

1. Purpose

= The purpose of this study is to suggest a digitalization model
for the port container logistics process consisting of
‘identifying alternatives — presenting evaluation indicators -
evaluating the alternatives and the indicators, ultimately
supporting the digitization of the supply chain of the

government and stakeholders.

2. Methodology and Features

1) Methodology

= In this study, a literature review was conducted on the
digitization of the overall supply chain, including the
logistics process, by referring to domestic and overseas
manuscripts, research papers, white papers, analysis data,

guidelines, Internet materials and so on.
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Several online materials were utilized.

Accordingly, implications were drawn and confirmed this study’s

differentiating factors.

This study identified the current status of the port container
logistics process and had a series of on-site expert interviews
and experts' advice in order to come up with digitalization

alternatives.

It drew two diagrams of port container import and export
processes respectively integrated based on the literature on the
work and data flows by stakeholders, which was later
supplemented by the on-site expert interview and advice such

as terminal operators and shipping companies.
It received advice from experts of the port logistics/information
system in order to come up with alternatives for the digitization

of a target logistics process.

The study compared and then supplemented the brainstorming
results and derived performance indicators with the
preceding studies and the reference model of supply chain
operation in order to come up with performance indicators

to evaluate the digitization of the logistics process.

A group of researchers with rich background knowledge in the
port container logistics process gathered together to come up
with performance indicators applicable to evaluate the

digitization level as well as detailed performance indicators.
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- In order to secure the objectivity of the resultant performance
indicators, they compared/supplemented the evaluation of the
digitization/supply chain with relevant preceding studies and

the reference model of supply chain operation.

= This study evaluated alternatives for the digitization of port
container logistics process and utilized the Fuzzy Analytic
Hierarchy Process to determine the priority of alternatives

and the importance of evaluation indicators.

- It designed an alternative evaluation plan for the digitization of
the port container logistics process, defined the subgroups of
experts for a survey, and searched/recruited experts for each
subgroup (securing more than 40 experts).

- It confirmed whether the number of alternatives and evaluation
indicators were adequate and prepared the questionnaire with
the survey structure and readability considered.

- It organized the results of the survey and drew the importance
of evaluation indicators as well as detailed evaluation indicators
and the preference of alternatives based on the Fuzzy Analytic

Hierarchy Process (securing 35 effective questionnaires).

2) Features

* In this study, a literature review was conducted, and
implications were derived by dividing detailed areas into i)
the digitization of ports and logistics and supply chain, ii)

a supply chain digitization plan, and iii) the evaluation of

Xi



supply chain digitization, with regard to the digitization of

port container logistics process.

- Since the port container logistics process is part of the supply
chain, the logistics process digitization can be understood

through literature review throughout the supply chain.

(Table 1) Limitations of preceding studies compared to this study

Limitations of preceding studies

Category This study compared to this study

* The majority of studies targeting
the port container supply chain
present conceptual measures for
digitization or advantages of
digitization.

* Other industries such as

Research | * Digitization of port container manufacturing and food supply

target logistics process chain. have carried out

digitization—related studies.
However, these studies are
different from the port container
logistics process, where a
number of stakeholders are
involved

* Instead of suggesting three key
processes as one model as
shown by this study, preceding
studies briefly mentioned
alternatives of digitization along
with advantages.

e Studies evaluating alternatives
do exist; however, study targets
are different.

* Presenting a digitization model
consisting of ‘identifying
alternatives, selecting evaluation
indicators and evaluating’

Purpose
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Category

Scope

This study

* Drawing alternatives for logistics
process digitization based on
actual needs of the field
(Developing solutions based on
difficulties and defining
alternatives that include
aforementioned solutions)

Selecting objective and verified
evaluation indicators for logistics
process digitization (reference
model of supply chain operation,
brainstorming of researchers and
cross — validation with preceding
studies — partially integrating the
methods presented in
Lima-Junior & Carpinetti (2017))
Evaluating alternatives through a
survey of port/logistics experts
(utilizing the Fuzzy Analytic
Hierarchy Process)

Limitations of preceding studies
compared to this study

* Most of the process for drawing
alternatives was omitted:;
extracting technology-centered
alternatives for digitization is
frequent. The alternatives
(introducing data/information
sharing platforms) of conceptual
digitization recognized by most
industries are found in preceding
studies.

Preceding studies select one of b
indicator selection methods from
Lima—Junior & Carpinetti(2017)

Survey targets are not clear, or a
variety of experts relevant to the
port container logistics process
are not included in the target of
surveys

The absence of research relevant to a model consisting of ‘identifying
Summary | alternatives — drawing evaluation indicators — evaluation’ targeting the
digitization of port container logistics process

= Unlike other studies on the digitization of the logistics
process and supply chain, this study established the
alternatives for digitization from the perspectives of those
working on-site and port logistics/information system
experts and organized the performance indicators through
the systemized procedure while presenting the priority of
alternatives and the importance of evaluation indicators

utilizing the Fuzzy Analytic Hierarchy Process.
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3. Results

1) Alternatives for the digitization of port container logistics

process

= The study organized port the container logistics process by
dividing it into import and export and identified difficulties

and their solutions.

(Table 2) Summary of Difficulties and Their Solutions Regarding Port Container
Logistics Process
Difficulties Solutions

Data/information search via

. Utilize a single data channel.
multi—-channels

Difficult to search data/information Search and receive data/informationin a

when needed. timely manner.
The accuracy of data/information is not Improve the accuracy of data and
perfect. information.

Difficult to manage data/information due

o unintegrated data keys, Link and integrate data keys.

= Based on the difficulties and their solutions, the study
established alternatives for i) maintaining the existing
system, ii) linking and integrating data keys, iii) improving
the accuracy of the shared data and information, and iv)

introducing the data/information sharing platform.
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(Table 3) Summary of Alternatives for Digitization of Port Container Logistics Process

Alternatives

Integrating data
keys

Improving the
accuracy of data

Introducing the
data/information
sharing platform

Maintaining the
existing system

Description

* Data keys refer to representative data contained in the data
group or documents, and stakeholders within the logistics
process utilize the data keys to request data or information
they need (e.g., The ID of an export container is utilized as a
data key for the related invoice and packaging list).

* Since an integrated data key is not used in the current logistics
process, each stakeholder should first check which data key
shall be used when requesting data and information from other
stakeholders.

* Such work is usually carried out by a person it can cause delays
in the work/service of the logistics process.

* This alternative provides the convenience of mutual data
access by integrating the data keys of stakeholders.

* There may be inaccurate data in the logistics process (e.g., the
actual weight of a container differs from the value entered by
the shipper).

* Such difference has an adverse effect on the stability required
for the crane work or the load balancing of trucks.

* Such inaccuracy is also caused by a high level of uncertainty
arising from frequent changes in working conditions.

* |Inaccurate data and information will be present in part of the
logistics process since frequent changes in working conditions
may not be fully predicted in the planning step of cargo
handling work and properly shared by stakeholders.

* This alternative improves the accuracy of data with the input of
accurate data and the application of various prediction
techniques and minimizes adverse effects caused by
inaccurate data.

* This alternative is to introduce a data/information platform
such as Tradelens, jointly developed by Maersk and IMB,
which can be seen as software equipped with a high security
level and rapid data collection and information — sharing
functions.

This alternative is to maintain the data/information processing
method of the current logistics process.
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2) Drawing performance indicators for port container digitization

= This study drew five evaluation indicators (reliability,
response, flexibility, cost, asset management) and 11 detailed

evaluation indicators.

(Table 4) Performance indicators for the digitization of port container logistics
process

Performance | Detailed evaluation

indicator indicator Description

* Consistency of container logistics

Data consistenc
¥ process data between stakeholders

Reliability Data integrity * No missing of necessary data

* Comparability between actual values and

Data accuracy data/information

* Time of receiving regular or ordinary data
and information

* Calculating as ‘response time - request
time’

Normal response

¢ Time of data and information updates,
. additional processing time through
Responsiveness feedback other than normal response
time
Feedback * Occurring when data and information
delivered via normal response is not
perfect
* Calculating as ‘processing time for
feedback - request time for feedback’

* Easy connectivity (or integration) to

Adaptability inside/outside systems

¢ Qverall risk management encompassing
cyber security level, system failure and
Risk management | recovery and the level of negative
impacts on logistics process received
from inaccurate data

Flexibility
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Performance | Detailed evaluation

indicator indicator Dissen/oidon
Initial investment | * Cost of capital for processing logistics
Cost cost process data and information
Operational cost * Cost of operation for processing logistics
process data and information
Data record and | The level of creat_mg apd preserving data
logs for future utilization such as data
management : : )
Asset connection and in—depth analysis
management * The level of data transparency among

Data transparency | stakeholders (the level of shared data
and information etc.)

3) Evaluating alternatives for the digitization of port container

logistics process

= This study utilized the Fuzzy Analytic Hierarchy Process to
estimate the importance of evaluation indicators and
detailed evaluation indicators and the preference of

alternatives.

The importance of evaluation indicators was calculated in order
of reliability (0.394) ) response (0.214) ) flexibility (0.157) ) cost
(0.140) ) asset management (0.095).

The importance of detailed evaluation indicators was calculated
in order of accuracy (0.19) ) consistency (0.12) ) normal
response (0.11) ) feedback (0.1) ) integrity (0.09) ) adaptability
(0.08) > risk management (0.08) ) operation cost (0.07) = initial
investment cost (0.07) > data transparency (0.05) ) data
recordability (0.04).
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- The preference of the alternatives was calculated in order of
data quality (0.30) ) data key (0.27) = the data platform (0.27)
> the existing system (0.16).

(Table 5) Summary of weights based on Fuzzy Analytic Hierarchy Process

Evaluation
indicator

Reliability

Responsi
veness

Flexibility

Cost

Asset
manage
ment

Total
weight

Local
weight
(M

0.394

0.214

0.157

0.140

0.095

Detailed
evaluation
indicator

Consistency
Integrity
Accuracy

Normal
response

Feedback
Adaptability
Risk
management
Initial

investment
cost

Operational
cost

Data
recordability

Data
transparency

Local
weight

@)
0.30
0.22
0.48

0.52
0.48

0.51

0.49

0.48

0.52

0.45

0.55

Global

weight

0.12
0.09
0.19

0.11

0.10

0.08
00797

0.08
0o7R)

0.07
(00659

0.07
(00730

0.04

0.06

Data
key

0.26
0.30
0.25

0.30
0.34

0.31

0.25

0.24

0.23

0.28

0.26

0.27
(0270

Data
quality

0.29
0.35
0.42

0.25
0.25
0.23

0.27

0.22

0.26
0.28
0.28

0.30

Data
plat
form

0.27
0.24
0.21

0.31
0.27

0.31

0.32

0.23

0.33

0.31

0.33

0.27
0273

Existing
system

0.18
0.11
0.12

0.15
0.14

0.15

0.16

0.31

0.18
0.14
0.13

0.16

Footnote: Rounding off the numbers to the nearest hundredths
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4) Academic contribution

= The existing theory was expanded through the proposed
model of ‘identifying an alternative — selecting evaluation

indicators — evaluation’.

- The study provided the results of digitization studies on the port
container logistics process, which was not fully covered in the

precedent studies.

- It presented the digitization model which leads to the
identification of alternatives for digitization based on difficulties
and needs of the fields, selection of evaluation indicators
incorporating the advantages of the method to select the
evaluation indicators found in preceding studies and evaluation
of the alternatives based on the Multi-Criteria Decision Analysis.

- It expanded the existing theory by providing new alternatives,
including linked data keys and integrated alternatives, beyond
the general digitization alternatives such as the introduction of

a platform.

= This study secured the usefulness of basic data through a
survey of overseas and domestic experts in ports and
logistics.

- It is very difficult to secure the quantitative data regarding each

detailed evaluation indicator used in this study at this time.

- It secured the usefulness of the basic data for analysis in studies
regarding the digitization of the port container logistics process

by carrying out the survey for standardization, port and logistics
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areas as a whole, IT, shipping companies, terminal operators,
land transport companies, forwarders, shippers and other
business experts engaging in domestic and overseas research

and industry fields.

The study improved the possibility of follow-up studies,
depending on whether to secure the quantitative data for

each indicator.

The basic data for analysis provided by experts in this study may
be substituted by subsequent actual calculated values or actual

measured values.

Follow-up studies may be carried out by using the digitization

model of this study in similar areas.

The study secured the influence and ripple effect on the

academia, nation and society.

This study is also in line with the global digitization trend and
deeply related to national policies such as the TDigital New Deal

Roadmap.
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MY dlolg o] &&o= Hlth o]5o] Yol 7Id HolHz 3714
o= o & & Qlar, Fdl=of| g FFEA gow, 714 wxo] 7HsSt
tlolE| 2, AAIZE 1 A% ZUEH dolgrt 7P tiE Aol o]y

A dlofelt dolel sle] SArE W HFE Adste], daane

o o
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AT el A gelA B3] f-83it PEoA 8% Qluet
o B YRS YO B sh5stl, ook 2 HA HolelE 4
A1ZE Elolelst AR Fut dAEsrE 20 S 9k

Anwar, Henesey & Casalicchio(2019)2 ZHZ2E3, A7Ix=28 5
AA AXgREEC] HAE 7eE E8ck= Aol 5ot et fx g3}
o I3t EHATLE FHJUHE 2-1). ol&2 AFAS(AL Artificial
Intelligence)oltt 2= HFH(Cloud Computing), AREQIE Y
(I0T), EZAIRI(Blockchain) 71&2] ZEolH Hu'dolA 9] &8 ZHI
gt A4t 5FE Fdoke H 28E 9EHY AAH £ AESLR:
Systematic Literature Review) 7|H< EUZ 2,1009 719 E310)A
TAGol &2 57719 AFE FRL, o] F 94%= ATAS, 29%= &
ot ARERIE Y] THE AU SRtk ESA1Y A% o' A3
Aol M= THEIAA] kot

.

A Ot == =]
Scopus&t ° 02 AYLX| L2 HT=F N
Web of L

Science 7|&

~| 286 | X4 IHIA =D 2 ME(Book chapter)E M|t &7 M2
== o 7|E [dt 2 A

. e =M BT ES 0OIM AAEY 22 S 2% 2 %17 A<
w1 HHEOIL 0] Bt of Al
=7e * M A1} 22 Z4E(0|L EO]2 HO|E /59t HHE 7L K|
- 58 R
. - ZAEf0]4 Ef0]2 29 T DAY 701N Hojat IR/ 7]
w57 | &S $EHBOX uE AR Ao
=C * SYUSH XA} CI2 HIZOR X5 QAL ZHQ| =2 H|2|

At=: Anwar, Henesey & Casalicchio(2019), p. 112 7|8t02 XXt Y
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Ads| Tofl, XA AST 4 7e2 43} ARIEEE d#ske Ts
2 olg 7t AATL HEeHA] AAY, AT oAl BES WUk qth
£3] AREQIHY 7le2 ATAls 71eY @Al JAHEHA LA AR
(DSS: Decision Support System)= AX|¥ok= ZFE X ael HAHE 3
St FFoks e 99t &, EHAC 2= AYA=o] AFAE

Gh3 QAT AA|RE ARERQIHYolY E29-E HARY 5

o
=
o2 71699 94 Fasn & 4 Uk

Gurning(2019)2 QlHAlo} 8 JTES o= &7 fAEst
7t FIEg 4 YE EF ZEAA rR]= 2yt tisf 53 ol

Brinker & Haasis(2020)= gt 59

g 7le 7|t siAr SR AE; AnE sPIEF AHAE 755
Zlo] AHERTRY] HAAS AFHCh ohA] Do, A et AntES)
gHo] Aol e =32 ARk 2449 A58H2020) As3t 71H|

g

Kapkaeva er al(2021)2 FRe] Ag-HH ZHZ(F JHAAH)
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ool IaARe, nAEE 9 AEIE0] 282 5 S AdEAH

Fruth & Teuteberg(2017)= AAZ & =
BEFOIAY HxEst A £A9Y, 181 A= S AA5] ot
ofstaizt 3tk ol&2 YA £F40] Y7 F 3
S5 U wefohal, YRk AEshy AAT sS4, FA 5
QI4)(RFID: Radio Frequency Identification) 7]& 7|8t AULE 70|
U 5 ot AE Vleo] RS 2o A4 Bt dA A
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(a& 2-1) Fruth & Teuteberg(2017)2] CIX|E ZZAIE HEE

Actors

»)
=Teps

Technologies

i\

—-"1

Ship simulation

Financial services

e
Governments

-]
Logistics providers

Service providers

Mobile computing

=
°
v

o

‘/
THE MARITIME 1
SEnveansilt BF'D RFID technology
S s
? I BIG DATA
Big data analytics

Clo-d computing

XtZ: Fruth & Teuteberg(2017), p. 2
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of B4 F S Y 71eA RE0E megon, oleid BAE
Sasie 71EA Sy AU TAER TR ANYHE 2-2).

T
v
By
i
o o g
9'11‘
N,
:L
<%
N,
T,
re
i
4
o
o)
41
_>¢

(O8 2-2) S428M 3 +Y AH 0| SSMEY ME-HE SE
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Y —_—
‘ Fx a4

1 x{ct
R S
B AIS | AR/ HEAA
HRor g
—( 45 uE \

poegEs | o | | ETEE= .
TELrA
‘ 45 22
. =0|: P
¥ Hst: pH
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X&: 0]A1F 2/(2020), p. 68
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o] 17158 PRA20200 HAT]0leid- 44 E(2019)9 454
T2 ZFANA AR HRAAY WS S5 D Y, A, Hud
SN}, BHLEAIE BHOR AR SESkI(Y 2-2) JJ°1 Ael
NZAFE Tt ¥ FHE Fock hEAQ fZAFOZE 2 o3
WA YEE 9 A= ARE ARHE SIS A B9
slors) G wlEgol WA Holth. E3 BT 42 HHER
SRE £UL 5 oA FolS Sshlo] U ol gol
QUeFe Aottt

Di Vaio & Varriale(2020)2 35t olsjdAAL 7F dFEE&S YA E
ZAFTO] AAE Bof A 9 A, dAE EAF2 PRt o]
AR HjZYA ZZAAE AT o 2= BT TPCSY GAIA
e gAE E9ES AT F olggor g AHIE B9 HAEsk=
PR TEAA AT AT Fol FA Fa SHAA E2 & 5 3
2= U5 Srai & Lorentz(2019)= 79 ¥ 33AKE HAESE &
Job7| 915t 71271& 0 A3 |&S ERotal W95y 0 =3

olFw- AeA(2020)= EFAIQ 7ES FHLE EFAIYY yAEst
43 B4331, MAERSK Ak IBM Akl Edflo|=dl= 217H4 3} A}
of tisH A}Eﬂ ATS PP, ot AFAFet AHES A5 AL
geigtol wet &5 £F UAESE 8] FAER 2aH
Tol Ha44S AL

—

Ry

filo

)

<k

SN
Y

Seyedghorban et al(2020)2 334 HAEst #a d1d3o| &
oS Q45 30070 o] A= AEE Sl FF Hast 574
o] AR At ®oFE A ol= @ Hloly st 7|Hte] FHAkE, @
SFARE YR, @ A" AR A B8 Azt 23 AR, @ Y
Ayt ARERIEY, 183l 6 il 7|9 Ao g FLEEH sig A+
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(23 2-3) 27 LIXIE ©e A 2Yshs 57 X34 2 87 43 Q2

Success Factors

.

s s s s s

Leadership

Supportive organizational culture

Employee and partner engagement

Aligning business and IT strategies

Process standardization and data integration

Employee training and skills development

Agile transformation management

Leveraging internal and external (technological) knowledge

Digital maturity

LSP’s Business

LSP’s Digital Business
Value Proposition

VARV

for stakeholders

New products / services
Improved operational processes

Digital Transformation

Increased customer experience
Digital business models

TR

Barriers / Challenges

Complexity of logistics network and underlying processes

Lack of resources including skilled resources

Technology adoption Digital maturity
Resistance to change

Data protection and security breach

Xt&: Cichosz, Wallenburg & Knemeyer(2020), p. 220
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H2E s=AE CX|E=t Eet

TeAkE HAES B2 SAE Ao*HNode) E= oAk 7 = ¢
A-8lEE]4 AZ(Link)ol HAE Ve Eske BHS 2uistH, Al
Hoj| 270ek &30l efs] deE 497 Bt sHARE tAEs Wk

e FAHOR AR AN HYATE 22 A Yok ot &

Schliiter, Hetterscheid & Henke(2019)2 5g%°] WA A8
] el 1HE 5 e HALES AUE|E A6t olF B7t
Sk ZEAYPIE AAF ol=0] AXRE T A A= ZEAA E9,
A gel, o 24, A1 7% A9 "AEs 123 gAEs} Ay
2 £A49] F 6P A|(Phases)E /Hh o5 =Y H PAZALE Tt
O = g A A5 FAFeH, AS4 FAVIEH AE3) oldTE =
AZ HAEe} A2 A3 gx g3t A5 A £ 71A

g 59 SolA B H(@HE 2-4), AA| Hlolg FES offZo=
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(O3 2-4) & Y4 SSAS0M CIXIZS} ot T2 A DA

Froduction
(Steel
Producer) —|
Warehouse : Pick-up, truan&
(Steel Sand storage coil
Producer) ~la overhead crane
$
| e—
External Rise in
Iranspert thraughput
sErvice i
provider T
Description:
Y OR-Connector Waiting for Waiting fo
substitute i "“:h ;
reparatio
personnel gl

| EventE et (TrOP)

Basic event (Risk Source) Crone Crame
unavailable unavailable
! | Digitalization element 'y ' +
. Prob.: 0% 7 ™, Prob: 1% = ; Prob.: 1%
() 2) h ] %% (9%
\ » i (9%%)
Staff | Crane | 7o 8%) rs "
shortage / [myp. (Ming: 0 defeet [ Imp. (Min):  ° defect Tmp. (Mim. ):
- " 30-120 — " SN
= —
| FPredictive | | Autonomous |
| maintanance | |
| capabilities |

Kt&: Schliiter, Hetterscheid & Henke(2019), p. 194

AFAQ020)S FFAEY ARE B 5 U FALFAAY BEA
A BEAAE AEA, FAHE ) WA 2ol B 5 2R 2
Fo] Bg4o] B, W BPOR AT NS SR, of
dat SO BEA SHE £US AN ol oxeklow 4
She 81854, 04 W AHde 5 4RE Lelog SuT 4 YES

= L= o
SEE, HlE ZAYS gHole H Ew2 € 7 52 AU
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Gonzalez er al(2021)2 LEsio] &H-&st7] gk ot L5 REHA

o]M(the Port Activity Application)?] 7f&a} &-81}% =
itk o] o &g Aol EEsk et-AHy e AJAR] TFAFE W
AUEE WA A58 d(Interoperability)& EAH7] gk Zoltt.
%, HAE3s} giote 2 A ofsipAR; 7 FE weh ohE A& Zh
=84 M A AR

TAE =

H3E s=AE OX|E=t Gt

J

TEAE B7LE Y8 7 gutd o Fasts Be ZEAEHEE
3](ASCM: Association for Supply Chain Management)!09j|A4] A5-5}
= 33 9 IAREF(SCOR)OE & & Ut 334 9 Fxn
< B4 ZZ4o] 3gAE ZENAE 6] g e g =4
Al&ole 459 7lolERRICE & 4= Qlt}. HiA ZAHALE 7|
2, 3 F2EFL 12.07H4 3R

fl

e

Jlm

lo mjm
o
(N

0

(0]

10) (M) O|= A4 2 X 22| #S|(APICS: American Production and Inventory Control Society)
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ALs] Toll, IEAkE 29 FREFL SEAEEY A Ak
T AY T dFERtS AR5, g ZE Aol O AFE +H571
25 A2 Y(PLCOR: Product Life Cycle Operations Reference
model), @ IAA|ALY FZHF(CCOR: Customer Chain Operations
Reference model), ® AAAQIZA FZEF(DCOR: Design Chain
Operations Reference model), @ 359 A5%2](M4SC: Managing
for Supply Chain Performance) 9A] ZFHH(IH 2-5). =, 324t
+Q FEREFS AF Z2AA YAR], w, XY 2o 529 AAE
Ao VRt ARHYPCE =2 AFLE 7HA AL {loH, o]df wet
& APA(l: Bukhori, Widodo & Ismoyowatia(2015), Golparvar
& Seifbarghy(2009), Kocaoglu, Giilsiin & Tanyas(2013))°14 2851
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5a A S A 22 APAolA 3
THIE A7l &E3). ol= FFAE B7HE 8l Al=/d(Reliability),
2= A (Responsiveness), T84 (Agility), B]-&(Cost), AHHHE] 884
(Asset Management Efficiency)2.2 A% oAl 714 AEE AASH
o AEgE 82 =2 AFE FYT 5 Q= 583
279 A 7FsAol 28S WEH, AAof At o] FHA A

A 58 Bk

SEYS B PR Pl S uishe], QYR MEYA 5
Y Sk fEA 402 B 5 ok FHH0E, Y TA A F
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(J&l 4-5) Everstream®| ZEAtE Q3@ 7|

1. MAP SUPPLY CHAIN

Intuitive glokal maopping and
data cleansing to quickly map
end-to-end supply chains

6. COLLABORATE 2. AUGMENT DATA

Use our Action Center
or integration with

existing platforms to
collaborate intermally
ond externally

Machine Learning and
our experts cleanse and
augrment your dotea

5. REACT
TO EVENTS

3. ASSESS RISKS

The risk to any asset,
maobile of statie, can
be assessed against
any risk, anywhere
in the world

Fredictive insights
ond fast, occurate alerts
araintegrated into
existing workflows

4. MONITOR RISKS

The industry’s largest global
supply chaln inteligence network
combines Al and global
on-the-ground intelligence

XtE: Everstream(ZdAY: 2021. 6. 7)

olo] Hl3l|, ‘Everstream’ = SaARE YT F715 LASl8 APAL
FHo]Alof AANFEHILH 4-5). ol © 37F A&=2KMap supply
chain), @ A& E7H(Augment data), @ 3 H7HAssess Risks), @ 9
A FrA(Monitor Risks), ® AFAd t-&(React to Events)) ® EH
(Collaborate)& 3l 354K AT Aots WS AR 5,
Mason-Jones & Towill(1998)2 TdAE 9189 9= oetot= o &

HE = W, ‘Everstream' 2 Y30 84S & A I S Utk
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T Uee AR mofd 4= Qi
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* Hazen et a/(2014)

° Amurata(ZdAi: 2021. 6. 4)

° Hazen et a/.(2014)
° Amurata(ZdAi: 2021. 6. 4)

* APICS(2017)
° Hazen et a/.(2014)
° Amurata(ZdAi: 2021. 6. 4)

e Schliiter, Hetterscheid & Henke(2019)
* Hazen et a/(2014)

* APICS(2017)
* APICS(2017)

e Schliiter, Hetterscheid & Henke(2019)
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o} ol tiete] HTES 3k WAXE U AR WX RS FoEE
Ui, @5 2342 98t 2g0] £8o] B A0R Wi,

12 ASst MY R HX| AS=t 249

3 BANS ASshE BHEES
Z A W] shutt. o] QIxto] 7
= 3les X]U]' o]7to IHXH?l s

53} 230 A Bt 397} Uk

AEs}t EAHL ]9 Thomas L. SaatyZ} 1970 5o AAgH
g O|EoE ) A 4 |d B FFAE ”JrELﬂ A%,

SeAE B7F & TR EokolA &8t ol Bt wAIE 8 F
st JE(Divide and conquer)?] /HE& 3}%9}13}(13 5-1).

O71E oAE A JA] 71t HiQke] o whet ul-e- Bt =A7t

|53 BAHL2 o=t £AIE AL HE 41 dive

_i

43) Mahapatra et a/.(2020), p. 1468.
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solution to
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A= JavaTpoint(ZA: 2021. 8. 15)
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