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ol0| 22

Al(RIZX|s): Artificial Intelligence

AIS(MEIRSAIHEA|AED: Automatic Identification System
API({E2|AH 0| =2 24y QIEH[0|A): Application Programming Interface
B/C(H|&/™2): Benefit / Cost

CEO(Z|1HYXD): Chief Executive Officer

DB(HIO|E{H[0]A): Database

DBMS(CIO|EH|0|A 2] A|AH]): Database Management System
DEA(XtZ 2t 2A): Data Envelopment Analysis

DID(O|=xt2H): Difference-in-Differences

EI(QIE=): External Input

EIF(QE HAA IY): External Interface Files

EO(RIEE3): External Output

EQ(IEX3]): External Query

ETA(MIE T2fA|IZ): Estimated Time of Arrival

ETD(0I & &2AIZh: Estimated Time of Departure

FP(?|&&=): Function Point

FIFO(MUME): First-in—first-out

GDPR(2¢t O|0|E| 25 #H): General Data Protection Regulation
GT(ZE%): Gross Tonnage

HPARIRE 23 &0tZAh: Hamburg Port Authority

ILF(L 5 =2|ote): Internal Logical Files

[OIS(ZXI7t A HEAIAH): Inter-organizational Information System
loT(AFZ QIEY): The Internet of Things

IRR(LHEZ=2IE): Internal Rate of Return

ISMP(HEA|AE! OAE Z): Information System Master Plan



ISP(YEM™2FA=)): Information Strategy Planning

JIT(EAD: Just-in—-time

MCDM(Ct7|Z& 2JA} ZH): Multi-criteria Decision Making
ML(Z|A&&): Machine Learning

MPA(MZIHLZ sH&THE): Maritime and Port Authority of Singapore
NPV(2=SXH7tX]): Net Present Value

OS(2YA|AH): Operating System

PCS: Port Community System

PESTLE: Political, economic, social, technological, legal and environmental

PM(AHR! 2HRIX): Project Manager

PoR(ZHIZHETIEA}): Port of Rotterdam

Port-MIS(&2t2 B M EA|AH): Port Management Information System
PV(8IXH7}X]): Present Value

RTA(QF =EfA|IZH: Required Time Arrival

RTD(QTF £%A|ZH: Required Time of Departure

SD(A|AE! CHO|LHEIA): System Dynamics

SDCPS(EYSUML|0|E T 2MAAR]): Safety Data Collection
Processing Systems

SLA(MH|A £Z 9F): Service Level Agreement
SLRAAX 2

SMS(EHE MAIX] AH|A): Short Message Service

ol

A E): Systematic Literature Review

r

SNA(Ate] HZEL 24): Social Network Analysis
SNS(AFZIZAIZ MH|A): Social Network Service
SWOT: Strength, weakness, ppportunity and threat

TEU: Twenty—foot Equivalent Unit

and



TMP(Z |AX| #2|84): Total Maintenance Point
TOS(E{0'2 LYA|AHY): Terminal Operating System
TSS(EE24 A|AHD: Transshipment Shuttle System
Ul/UX: User Interface / User Experience

UNESCAP(RAUOIA|OENHAZAMIAL 2| R S]): United Nations Economic and
Social Commission for Asia and the Pacific

USD: United States Dollar
VBS(EHEEQ O|2FAAHED): Vehicle Booking System

YT(OFEE=ZY): Yard Truck
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EXECUTIVE SUMMARY

A Strategy for Smart Ports to Enhance
Logistics Integration

: Focusing on Port Logistics Data Sharing Platforms

Jungyong Seo - Moo-Hong Kang - Hyojae Kim

1. Background and Purpose

1) Background

= The importance of efficiency in port operations extends
beyond the ports themselves.

- The increasing volume of goods moving through limited port
areas necessitates the efficient utilization of available resources.

- Ports act as interfaces connecting maritime vessels to land-

based trucks.

= Key problems currently faced in ports include vessel and

external truck waiting times.

- According to data from January to October 2022, average vessel
waiting times were 3.54 hours in Busan Port, 2.78 hours in Incheon

Port, and 2.51 hours in Gwangyang Port.

Xix
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External trucks experience an average waiting time of 28.23 minutes
according to the Busan Port, with cases where waits exceed 4

hours.

Addressing these issues through modern technology categorizes

ports as ‘Smart Ports’, focusing on logistics integration.

Advancements in data collection, processing, analysis, and
sharing technologies introduce alternative solutions beyond
infrastructure or equipment expansion.

Smart ports prioritize optimizing the maritime-land-logistics
network, considering the entire logistical chain, making them

smart in logistics integration.

South Korea's progress in establishing Smart Ports lags
behind that of other countries, necessitating research to

support policy decisions.

Nations like the Netherlands, Germany, and Singapore have
recognized the future transformation of ports through data and
digitalization, achieving significant advancements. However, in
South Korea, emphasis has mostly been on automating ports,
making it challenging to claim that logistics integration in smart
ports has been achieved.

Urgent research is required to support policy decisions for
building logistics-integrated smart ports, especially in quantifying

the effects and proposing policy implementation strategies.
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2) Relevance to National Projects

= With the inauguration of the new government in 2022, the
120 key national projects were introduced, including “No.
40 Establishing a leading global maritime transportation and
logistics system (Ministry of Oceans and Fisheries).” Among
the project objectives, securing competitiveness in the
shipping and logistics industry through the construction of

smart ports is explicitly mentioned.

= Consequently, there is an urgent need, both industrially and
nationally, to establish smart ports based on logistics integration.
It is particularly crucial to ensure that logistics information
and services are not fragmented or disconnected, emphasizing

real-time data collection and utilization systems.

3) Purpose

= To address the aforementioned concerns, this study aims to
quantitatively analyze the effects of constructing smart ports
considering maritime-land-logistics integration. Its objective
is to propose policy implementation strategies for building
smart ports, creating an environment where policy authorities
and stakeholders can effectively and efficiently transform

ports into smart, logistics-integrated ones.

= To achieve these purposes, the study involves reviewing

previous studies, identifying the necessity of port logistics

XXi



data and information-sharing platforms, conducting an economic
analysis of the platforms, and developing policy alternatives

for constructing and utilizing them.

2. Methodology

1) Academic methodology

XXii

The study involved reviewing prior research to highlight

limitations and distinguish this research.

Through brainstorming sessions and consultations with port
logistics experts, the study examined problems, causes, and
improvement directions in maritime-port-land logistics
linkage and assessed the feasibility of implementing port

logistics data and information-sharing platforms.

Economic analysis was conducted to ascertain the viability
of port logistics data and information-sharing platforms

within smart ports.

This included referencing guidelines such as the “Public
Transportation Facility Development Project Investment Evaluation
Guidelines (7th Revision)” and the “SW Business Price Estimation
Guide” published by the Korea Software Industry Association,

among other previous research.

Cost-benefit ratio, net present value, and internal rate of return

were used as criteria for cost-benefit analysis.
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2) Policy-making methods

= The initial step in formulating policies supporting the smooth
operation of port logistics data and information-sharing
platforms for smart ports involved investigating the hindrances
to the introduction of logistics linkage platforms. This was
accomplished through surveys, analysis of existing survey

data, and stakeholder interviews.

- Surveys and analyses were based on data obtained from a
logistics linkage platform introduction survey targeting port
logistics stakeholders scheduled to be conducted from 2022 to
2025 under the “Port Logistics Chain Digital Infrastructure
-based Technology Development” plan.

- Additionally, two rounds of stakeholder interviews were conducted
on March 10 and June 28, 2023.

= The second step involved brainstorming among the research
team to establish policy alternatives capable of resolving the

identified hindrances.

= The third step aimed to select practical policy alternatives,
merge various alternatives, and develop detailed implementation
plans. This was executed through policy consultations with

departmental officials and expert advisory meetings.

- Reviewing the feasibility of various policy alternatives derived
from stakeholder concerns and merging similar alternatives
involved policy discussions with officials from the Ministry of

Oceans and Fisheries on August 8, 2023.
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- Refined policy alternatives were discussed with Ministry of
Oceans and Fisheries officials to establish substantive and detailed

implementation plans on August 18, 2023.

3. Result

1) Summary

= The table below outlines the challenges and improvement
directions in integrating maritime, port, and land logistics
for smart ports. This analysis reveals that most issues,
excluding the inherent characteristics of ports prioritizing
low facility/equipment performance, strikes, and primary
ship operations, can be addressed through the maritime-
port logistics data and information-sharing platform.
(Table) Issues and Improvement Directions in Maritime—Port Logistics Integration

Internal/ Causes of Ship Feasibility of

Improvement Directions

External Waiting Platform Application
High number of Expansion of Low
vessels for docking | infrastructure and facilities
External ) " .
Arrival delays due to | Additional reservation on .
High
adverse weather the same route
High berth Reassignment High (betvveen
occupancy rate terminals)
L Additional deployment of
Low service time for :
handling and transfer Low
Internal berths

equipment

Restrictions on sharing
and importing information High
with carriers

High container
handling rate

Source: Prepared by the Authors
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(Table) Issues and Improvement Directions in Land-Port Logistics Integration

External

Internal

Internal/ Causes of External . Feasibility of
o Improvement Directions Platform
External Truck Waiting S
Application
Time—-based fluctuations | Utilization of VBS and
in import- export expanded backhaul High
demand transportation
Reduced container Decrease in strikes Low
exports due to strikes Distribution of loads High (between
etc. between blocks terminals)
Prioritization of main ship = Distributed allocation of
. Low
operations goods among blocks
Absence of arrival time
information g .
Utilization of VBS High

First-come, First-served

Source: Prepared by the Authors

= We identified the costs and associated benefits of logistics
integration efficiency and conducted an economic analysis
based on this information. The results showed that when the
reduction in waiting time is at 5%, economic feasibility is
not secured. However, with assumed reductions of 10% and
20% in waiting times, all applied analytical methods indicate
economic viability (based on five terminals in the new Busan
Port).

The costs for enhancing logistics integration efficiency are
categorized into establishment and operational costs. These
were determined based on calculation methods used in software

development projects (such as function points).
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(Table) Estimation of Costs for Planning and Developing Port Logistics
Data and Information Sharing Platform

Man-hours el
Category (Man*Month) (Unit: million | Calculation Basis
KRW)
Logistics Integration Platform Information 515.3 Consulting
Strategy and Task Derivation ’ Workload
Cloud Service
Platform Operating Environment Establishment 1241 12-month Usage
Fee
Platform Function
Platfo -
m Development 901.4
Devel | Operating Program Function Points
- 191.7
opme Development
nt Project Progress 18 1555.0
Platform Operation 155.6 R,\j‘lt‘? System /
aintenance
Total 3443.0 -

Source: Prepared by the Authors

- Regarding benefits, they vary depending on different scenarios
of reduced waiting times. These can be categorized into decreased
waiting times for ship arrivals(sea-port logistics integration
sector) and reduced waiting times for external trucks(port-land

logistics integration sector).

(Table) Estimation of Cost Savings and Benefits by Scenario for Reducing

Ship Waiting Time
(Unit: KRW, Exchange rate: 1,300 KRW/USD applied)
Scenario Ship Waiting Cost|  Cost Savings (Benefits

0% Reduction in Waiting Time | 9,177,847,900 -

5% Reduction in Waiting Time = 8,718,955,700 458,892,200(479,542,349)
10% Reduction in Waiting Time | 8,260,063,500 917,784,400(959,084,698)
20% Reduction in Waiting Time |  7,342,277,800 | 1,835,570,100(1,918,170,755)
Source: Prepared by the Authors
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(Table) Estimation of Cost Savings and Benefits by Scenario for Reducing
External Truck Waiting Time

(Unit: KRW)
Scenario Wiaiting Cost Cost Savings (Benefits2)
0% Reduction in Waiting Time 652,167,983 -
5% Reduction in Waiting Time 619,559,584 32,608,399(34,075,777)
10% Reduction in Waiting Time | 586,951,185 65,216,798(68,151,554)

20% Reduction in Waiting Time | 521,734,386 130,433,597(136,303,108)
Source: Prepared by the Authors

- Based on the costs and benefits outlined above, an economic
viability analysis was conducted by calculating the cost-benefit
ratio, net present value and internal rate of return.

(Table) Summary of Economic Viability Analysis Results(Based on 5 Terminals
of the New Port at Busan Harbor)

. Reduction in Economic
Analysis Method Waiting Time (%) Result Viability
_ 5 0.56 X
CosEBmeﬁt 10 186 0
atio
20 4.46 0
5 -24.9(a hundred million KRW) X
Net Present Value 10 48.6(a hundred million KRW) 0
20 195.7(a hundred million KRW) O
5 -15.8(%) X
Internal Rate of o
Return 10 28(%) O
20 84(%) 0

Source: Prepared by the Authors

1) Applied a social discount rate of 4.5%
2) Applied a social discount rate of 4.5%
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= The economic viability of a logistics-integrated smart port
formed the basis to justify the establishment and operation
of a port logistics data and information-sharing platform.
Utilizing this foundation, nine challenges and solutions
regarding the introduction of a logistics-integrated platform

were identified.

- Utilizing existing survey data analysis and further stakeholder
interviews, nine distinct issues, were identified, namely external
sanctions (P1), exposure of internal capabilities (P2), client
damages (P3), overload (P4), costs (P5), scope of data disclosure
(P6), standardization (P7), effectiveness (P8), and imbalance (P9).

- The proposed policy alternatives to address these issues include
strengthening data security, establishing legal guidelines and
regulations, validating and promoting the effectiveness of data
sharing, maintaining a balance between data provision and
information utilization, integrating and aligning similar platform
initiatives, establishing an organization for managing raw data,
launching a governance body for sustainable data management
and execution, and offering substantial incentives for data
provision. The matching of each policy initiative with the

identified issues is outlined in the table below.
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(Table) Matching Policy Candidates with Challenges
Policy Candidates Related Challenges
Strengthening Data Security *P1, P2, P3
Establishing Legal Guidelines and Regulations *P1-P3,P6-P9
Validation and Promotion of Effective Data Sharing ° P8

Balanced Support for Data Provision and Information

Utilization *P9

Integration and Coordination of Similar Platform Initiatives | ® P4, P8
Establishment of Raw Data Management Organization | * P1, P2, P3, P4, P7, P8

Establishing Governance Organization with Execution

and Sustainability *P1-P9

Providing Substantial Incentives for Data Provision * P5, P9
Source: Prepared by the Authors

- Four realistic and substantial policy candidates were selected
among the mentioned ones, considering their interconnections,
and the process involved consolidation primarily centered around
the policy initiative Establishment of Raw Data Management

Organization.’

(Table) Selected Policy Initiatives and Relevant Challenges

Related Challenges per Policy Initiative

Identifier | Policy Initiati
dentifier = Policy Initiative P2 P3 P4 P5 P6 P7 P8 P9

Integration,
55 Coordination 0 o 0 o 0
Organization
S6 Establishment o O
S7 Governance 0] 0 0 0 0] 0 0 O 0
S8 Incentives 0] 0

Source: Prepared by the Authors
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2) Policy recommendations

= The policy approach in this study aims to establish an
organization or institution that securely collects and manages
private or raw data generated from port logistics stakeholders,
thereby improving the connectivity between maritime, port, and

land logistics and achieving the construction of a smart port.

= This study considers the possibility of forming a dedicated
organization within the Korea Ocean Business Corporation,

Port Authorities, and the Korea Maritime Institute.

- The Korea Ocean Business Corporation (based on the Shipping
Act and Korea Marine Promotion Corporation Law) and the Port
Authorities (based on the Port Authority Law) have the potential
to become the operating institutions for the platforms based on

their legal foundation and IT human resources.

(Table) Legal Review of the Feasibility of Operating Platforms by the Korea
Marine Promotion Corporation and Port Authorities

Institution Related Law
* Article 40-2 of the “Shipping Act”(Designation of specialized
institutions)

Korea Ocean | ® Paragraph 2, No. 4: Operations commissioned by the Minister of
Business Oceans and Fisheries

Corporation |« Article 11 of the “Korea Ocean Business Corporation Act’(Business)

* Paragraph 1, No. 10: Operations commissioned by the state, local
governments, public institutions, etc.

* Article 4 of the “Port Authority Act Enforcement Decree” (Business)

* Paragraph 2, No. 3: Construction and operation of infrastructure
related to port logistics information

Port
Authorities

Source: Smart Maritime Logistics Team at the Ministry of Oceans and Fisheries (2022), p. 1.

XXX



EXECUTIVE SUMMARY

- Furthermore, the Korea Maritime Institute can also serve as a

good alternative as it can perform tasks targeting all ports in
Korea and is capable of specialized data analysis. The establishment
of the “Port Demand Analysis Center’, responsible for predicting

port demands, can serve as a good example in this regard.

The preparation process for the dedicated organization for
port and logistics raw data management and the proposal
for the enforcement ordinance for the designation of a

dedicated institution are as follows.

(Table) Preparation Process for Port and Logistics Raw Data Management

Step

6

Dedicated Organization

Key Tasks Remarks

Research work
commissioned by the
department

Establishment and planning of operating
procedures (Draft)

Review by the department/division in charge of
the establishment and operation plans (Draft)

Review by the Minister for the establishment and
operation plans (Draft)

Preparation of enforcement ordinance for the

establishment of internal organization within the Harbor Act Enforcement

dedicated institution Ordinance
Establishment of internal organization within the _
dedicated institution
Preparation of commissioning contracts for the Contracts to be
operation of internal organization within the  commissioned annually or
dedicated institution (Draft) regularly

Source: Prepared by the Authors
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(Table) Proposal for the Appointment of a Dedicated Institution for Port Logistics
Raw Data Management
Harbor Act Enforcement Ordinance
[Effective Date: 202-.-.-] [Presidential Decree No. ————- , 202-.—/.-]
Chapter 4 Management and Use of Ports

Article 33 Establlsh_ment, Operation, and Use of Port Logistics Integrated
Information System

The Minister of Oceans and Fisheries shall establish a port logistics

@ integrated information system for each port in accordance with Article
26(1) of the Act.

The Minister of Oceans and Fisheries must develop standard formats
and standard electronic documents necessary for the handling of
complaints and port logistics—related work through the port logistics
integrated information system.

In addition to the matters specified in paragraphs 1 and 2, the Minister of

® Oceans and Fisheries shall designate necessary matters concerning the
establishment, operation, and use of the port logistics integrated
information system by decree.

Article 34 Designation of Dedicated Institutions, etc.

The Minister of Oceans and Fisheries shall designate the Korea Ocean
(M Business Corporation established under the Korea Ocean Business
Corporation Act as the dedicated institution.

@ The dedicated institution designated pursuant to paragraph 1 shall
perform the following tasks:

1. Collection and encryption of raw port logistics data

Protection of private data of stakeholders involved in collected port
" logistics data

3. Activities and analysis to improve the usability of shared data

Source: Prepared by the Authors referring to Article 33(1), (2), (3), and Article 34(1), (2) of the
Harbor Act Enforcement Ordinance

* This assumes the designation of the Korea Ocean Business Corporation as the dedicated
institution; subject to change based on the designated dedicated institution
= After the establishment or designation of the dedicated
institution, integration and linkage of similar platforms are
necessary. Currently, the platforms for stakeholders can be

summarized as below.
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(Table) Platforms by Institutions with Relevant Services

Institution Platform Name
Korea Ocean
Business
Corporation

Export-Import
Logistics Platform

Busan Port

Authority Chain-Portal
Incheon Port . '
Authority Single Window
Ulsan Port '
Authority PortWise

Korea Maritime
Institute

Marine Fisheries Big
Data Exchange

Key Services

* Simplified declaration services for
export-import logistics

* Integrated management services for
hazardous materials

* Vehicle booking services
* Efficient freight transportation services

* Cargo unloading services for truck
drivers

* Smart container transportation services
* Electronic cargo receipt (e—slip) services

* Integrated container information
services

* Integrated operational information
services (Single Window)

* Map-based information services for
Ulsan Port

* Digital operational support services for
cargo handling

* Predictive location information for lost
fishing gear

* Optimal route analysis based on
meteorological data

* Customized coastal leisure tourism
information

* Information on wholesale markets for
the fishing industry

* Average price of imported seafood

* Maritime accident forecast

* Vehicle turnaround time analysis

* Statistics on marine environmental data
* Information on shipload impact

Source: Prepared by the Authors based on the Ministry of Oceans and Fisheries' Smart Shipping

and Logistics Team (August 23, 2023)
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- Although the platforms of port authorities are designed to
enhance port operations efficiency, the difference in physical
environments suggests that integration of these platforms might
be less suitable than establishing connections between these

platforms.

- The Korea Ocean Business Corporation’s platform focuses on
simplifying overall export-import logistics operations, making
integration less suitable and putting the emphasis on creating

connections with other systems.

- The Marine Fisheries Big Data Exchange from the Korea
Maritime Institute covers not only port logistics but also the
maritime and fisheries sectors. Hence, enhancing services
through connections rather than integration might be more

appropriate.

= The Implementing Entities are divided into government
agencies and data management institutions(target institutions),
as well as data providers and users, and external organizations,
including academia. The roles of each entity are summarized

in the table below.

(Table) Roles of Implementing Entities
Implementing Entity Role (or Duties)

* Deriving effectiveness and efficiency improvement
methods throughout the entire process connected to
‘Data Sharing Platform — Logistics Integration — Smart
Port Achievement’

* Review of legal and institutional aspects related to
sharing and utilization of private data

* Negotiation on monetary and non-monetary incentives
for data provision

Common (Individual
or Collaborative)
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EXECUTIVE SUMMARY

Implementing Entity Role (or Duties)

* Agreement on cost considerations for data utilization
(usage or incidental fees related to provision)

* Overall discussions on enhancing information utility

Common (Individual
or Collaborative)

* Formulation of plans for organizational establishment or
designation (Ministerial policies, research assignments,
etc.)

* Development of financial support strategies towards
target agencies (initial setup, annual projects, etc.)

* Legal review and potential amendments concerning
organizational establishment

* Detailed discussions on the integration and linking of
logistics data and information sharing platforms in the
port logistics sector

Government Agency
(Ministry of Oceans
and Fisheries)

* Preparation of plans (or drafts) for organizational
establishment (detailed organizational structure,
workforce composition, etc.)

o * Formulation of comprehensive operational plans for the
Target Institution organization

* Construction of an external collaboration framework
* Development of security measures for managed data
* Operation of a data governance consortium

* Authentication for data provision

* Determination of data provision scope (target data,
temporal and spatial range, etc.)

* Specification of data provision methods (real-time or
event-driven) and frequency

Data
Providers

* Authentication for data utilization

* Determination of data usage scope (target data, temporal
and spatial range, etc.)

* Specification of data request methods and reception
intervals

* Establishment of security measures for utilized data

External | Data Users
Agencies

* Research and presentation of legal and institutional
improvements for the utilization of private data

Academic | * Analysis of benefits and effects of data utilization in the
Community | Smart Port-Logistics Integration

* Research focused on expanding the scope of data
utilization in the Smart Port-Logistics Integration

Source: Prepared by the Authors

XXXV



= The policy alternatives outlined above present the duration,
aspects of institution establishment and operation after
establishment, and evaluation methods based on evaluation

criteria, as indicated in the table below.

(Table) Evaluation of Policy Alternatives for Establishing Raw Data
Management Organization

Duration Stages Evaluation Targets Evaluation Methods
* Setting up phases for
organizational establishment

* Confirmation of phase-wise
implementations

* Stepwise evaluation of
the organizational
preparation process

* Alignment assessment
with initial establishment
objectives

* Examination of the adoption
and progress of key related
technologies and systems

* Construction of
institution and
infrastructure

_ | Establishment
Short of * Evaluation of supply/
Organization demand levels for experts
and related workforce

* Frequency, duration, and
evaluation of staff training
and education

term

* Detailed structuring of
organization and
workforce

* Review and compliance
with laws for the
establishment of the
organization (or institution)
(if necessary, revision or
amendment)

* Compliance with
relevant laws and
regulations

* Suitability of data collection
subjects (stakeholders)
¢ Suitability of data collection
Medium | Organizational '« Appropriateness of data.  methods and frequencies
to Long- ~ Operations collection * Appropriateness of data
term collection scope
e Utilization suitability for
information processing
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Duration Stages Evaluation Targets
* Data management and
usability
Medium 0 Lational
to Long— rganizationa

; Operations
erm * Level of external

collaborations

* Institutional
sustainability and
scalability

Source: Prepared by the Authors

EXECUTIVE SUMMARY

Evaluation Methods

* Scale of stored data
* Data quality (integrity,
consistency, etc.)

* Frequency and ratio of
collected data utilization

* User satisfaction surveys

* Frequency of security
threats, detection, and
defense rate

* Frequency of system
failures and recovery speed

* Number of stakeholder
groups targeted for data
collection and utilization
(shipping companies,
operators, etc.)

* Number of enterprises
within stakeholder groups
for data collection and
utilization

* Level of collaboration with
external stakeholders
(workshops, seminars,
operation of data governance
consortium, etc.)

* Analysis of sustainability
and stability based on the
number of participating
companies, data collected,
and service utilization
frequency

* Analysis of sustainability
based on budget stability
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4. Expected Outcomes

1) Policy effects

= Employment generation is a representative policy effect.

Based on the platform industry and its related industries

identified in this study, the employment inducement coefficients

were calculated. Applying the employment inducement

conversion coefficient of 9.9475 based on the weighted
employment ratio compared to the total.

(Table) Employment Inducement Coefficients (Logistics—Integrated Smart

Port Data Sharing Platform) and Ratios

Employment | Employment

Indust Sub-Indust Inducement Ratio Conversion

v v Coefficient Compared to = Coefficient
(as of 2019) Total
Computers 2.90 0.05

Manufacturin icati
uracturing Telec%mnjumcatlon 237 0.05
evices
Information 6.24 0.30 9.9475

Services Specialized and 9.15 0.30

Science Technology
Business Support 16.89 0.30

Source: Prepared by the Authors based on ISTANS(Search Date: 2023.8.26.)

= This was conservatively estimated, correlating the reduction
in waiting time in the integrated area to employment
generation, spreading it to Busan New Port, Busan Port, and
all ports in Korea. As the reduction in waiting time in the
integrated area increases, it can be noted that employment

inducement rises significantly
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(Table) Employment Inducement Estimation

Reduction in Annual Benefits—Costs (Unit: Million KRM) Employment

Waiting Time ) Inducement
Rate Busan New Port Busan Port Total All Ports in Korea (pt: person)
5% 211.8 306.8 400.5 3.98
10% 703.3 1018.5 1329.6 13.23
20% 1686.3 2441.9 3187.9 31.71

Source: Prepared by the Authors

= Leveraging the employment effect, the information industry
utilizing port logistics data is expected to be activated.
Consequently, there's a higher probability of an increase in
consulting firms specializing in data analysis and service

domain derivations.

2) Technological effects

= Through the Smart Port logistics data and information-
sharing platform, it is possible to achieve technological

effects in securing cutting-edge technology.

- Various technologies such as sensors, Internet of Things (IoT),
and communication technology will be synergistically utilized,
including blockchain for security and big data for analytics. Such
an experience is anticipated to aid in securing leading-edge

technology related to logistics integration.

- Additionally, it can contribute to establishing international
competitiveness and standardization in the field of logistics-

integrated Smart Ports and information technology.
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= Moreover, there is an expectation to enhance technological
capacity in the long term, fostering expertise and competence
in platform-related fields like computing, telecommunications,

data analysis, and security.

= Lastly, performing diverse technological developments related
to the establishment of smart ports based on logistics
integration may lead to the transfer of promising technologies

to enterprises.
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AL}, JEH O, ARRAL SWOT £4]13), PESTLE 8414 52 &

o g oR BaTAY BolURS B3 A BAo] BeRr) sk

AT Ao 2= TZFWEAIAE ZIEA] FABZIAI-IA 72 A7) 01 &

A7l SHAR, Futolut SRR Zhzto] u]g-HojRAo] 284S T

gong B oA tRl FuEs fols YRFFERE Mgt
719l 787t ok

olof ®sf, AmEFAOIY ANESY, AMEER S B wolAE
oo weh FAH B3RS sl At & AA 7N AntETE
o] v E-19] T4 FUEF HlolH-AEAA EHF2 762 7o
Sojsihy, B9E0) % £7 9 £8s 948 Avtege) A7
4 72 aTIE WU ANE 4 9%E Aolth oK) gl AvtEaii
ARH 7= ans EF A SHoA WEs] AWE 5 & Aot

w8, ST dols Bueld BRI} WAl dols $7om
o711, oJsiAAR7E HolE AlsE Azl= °] g AL, olF 7Hke
2 ARt FEE EEsH, %“:"HXJQH GBS S A A
5 olahge AN ATE A9 Bohe % Utk

E 1-22 APA oyl 2 A2 2APEge A7 =%, A7 A,
A7 W9l % A7 w 2woz okgee Aol
13) Z&(Strength), &= (Weakness), 7|2l(Opportunity), $/&l(Threat)S sl ZE M2t -2lot

7| flet 24
14) H| =LA 2 "ol sHLEE2 | MX|(Political), ZMI(Economic), Ak&l(Sociol), 71&(Technological),

H(Legal), 2A(Environmental)2 12
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H1E AOtEst A fAF 0 HE EE

B oA AntEslel SARE Bojel AE), 153, Agslol o
Qo). 49sta, olg Evjz AntEs} ol dwich @Rl o
o}, S AFANAE o5 T8 BE BRI AL ﬂ}oua
o|& st Q3fl= A&l ASFsE ou|E Adsl=g| AofjEo] &
wat fAREAE e Y 71 de a7 v
Al 71l AnfEGRE 5] wofelet Eed FaA J"%.

A5 3HAutomationy= 54 | 59U sHA|
ot 176090l A& A2} AFFE TGN A ThFet 71 A7 g =l &
& 70| Ao, o= T HE AFo|A QXS AlRFE o= vt
= 27E 7P o ARt A4 ek Zetke] 54, FaL 5 ol

&} AgARIA TS 7
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QoA A A7 RO, ARt AR 71A] BaAL A 24
oK 29l Wolg Auych

o|%, zpEdlet= Mol SASHAA Abdol 7 Aol E5oHAl AU,
HACR 3\—%‘3} ] ]X“’"‘:} AEAR1 AlZoA AFssl= AR 5 &
Alside Asst At AFEHE dAlste A& o3l
I, Bibby et al (1975)= o] =2 59 Asd} A|AHO]

2hal SR F=olu 24, 74, S R Al Q17to] Al

A AR ABol AHlAS AR TolA] ARte) 7H]
2 Haskshs oz B 4 glonw, Flsle e oJulz BE oY
1‘4- T3t _/] ].7:1;%,} Eu =k X1—§Eqﬂ— E]X—]O /\]'E-’] 7<101oﬂ zX—]o]
WA ek %, 71AskEcks Aol 7o) AN, Felshurie 7
o W UL AT B & Urk
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(‘_4

53, QO A5} AAETR A0 TEot OE of AL,
UL o]F TS W ABEE ATAEY AR Goloz, me
wo] 271219l 19 glo] AFOE AYLS o} Lot YueiES A

sk Qodoleh10 2, sk WA ASKS ZPIE B
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15) Bainbridge(1983), p. 775.
16) Bini(2018), p. 2359.
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A3t 94 Aol Al Agre] 7S HARITHs ol A ABsie ¢
APt 2 4 QAR BEjEQl ABY] SR AE HYo
2792 257 t2o] A53iet FAA T % gk o] s, =gl
the HNAQl £ el AL ALES S FAOR A53 4EH

3. X235}

2 AL xfolut A-L-98hAEr 7140 S0 o5, g3l
ofgt IAHo] EobHth AEShe HE HAIFE = FEAIECE S8
™, ‘Autonomous 2= Fo| ©o] Hol| EX AA|7} Adlele= FHIE At
SHt}h &3Pt H8EH AAle d=oE XA S T ¢+ A, &'

2|2l olFo] == AAQL A ol Fol et JAEHEe T = Sl

oA IOl Aol 7S Hashhe AL Aseh U G4
3 E4olct. ATk, A o] 24 PRk oA A5k} Fo]
7} EAIRITE, 71, A48 AAHOAE B} BA) AulolA A Aulo]
W 31, Au)7} o2 wees] sk Aol ohet, A Ault
tedow oxEge Ft

N

4. ADIEs}

ATFES} EL ATHEY|S0] B AdAel AARE Hold Uzt
£3) SRS, olo] whe T8-S AT 4 Stk Holth1) Sshe
AL HeL B3] A4S UG 4 ke Fow, AntESRe (53] vl

17) Vogl et al.(2020), p. 948.
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A ARe] 28 wEn, ASEY Ade F1 94 & 4 otk
T3, AFRO] BEHQl BARIE A5o] Bast AR o] B
A Slomz Asel FRa. o ), A 5 A= slolohe 29
Fuezol} AmEolo] HLH). w3, DY Hulo] 2HL WEE A
o] of]7] WjRo] A3k} TEEIE Shel(14G, 2020)18), AntEGET
o} AntEZY 5 ALY WA T AP EYSIE e

Qo 22 WA zolof] Hsff, A HAAGHLU A AFl0] ‘AntESITY
e A2 JHYC R A 4% &84F 5 USS gusith9) o]
Y S4lol AS5E ¥AE(Feature phone)t HiH|H 7FIeE3} 22
fEeA A, AUl 5 Bl vt TAIT 4= A 3 ANEES] 7]
54 EAS HojF7|% it}

(2 2-1) X}=8}, X|s8t X235} L ADLESH|W

& EF £
x=st | HZO0|Lt MHIAS Wit HEot= UM AR 7HdS ZlAst
o * 7| A=fet FOIste| STt HA

* AlE0|Lt FH|0l| 215Xl XI5S Fo{ot= X! et At
* 7|AstaE Lot 49 i

KISt |« oA IO AQ) 7HYS ZlAStoh= Ol 2HS F0, ZUE XISH &

KI— __I.lé:i()“ 5_}-9_ 7|-L

° 2 HAL AZLEQ0{0] HE
* OJAREY IFEOIM M0l 2HIS Zlasiots Ol 28S FHKISRIR FAD, 2

Rgs | U2 SN A0 ¥ ks

*JHE HHo| =FE SE

° QAEE PHOIIA AR ZH S Z|A
SAD, ANE =X 1H0)| 2R 7}g

ADEES} |« HIZS Solf A4S B &5 Vs
o CHOl XIH| = A|AEI X2 SH&t 7}%

° ﬂE‘IL;"JO EOH )\|:||-E9_|-7|- X‘IRE| 7Hx-” 7E=|

ton

fol= ol 2Hs FH(RisE A2stet

G L2 F0|L AZEL K0 HE

=

I'-IO

0x
oN

X

INE=RPRIN RS S|

18) M™&(2020.9.17.), p. 8.
19) Foroudi et al.(2018), p. 271.
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oPA QFT A5, A5t Aeset Antestel WA SAT A

olF (& 2-1¢} go] 2FAT 5 3

H2E =& SA 718 ADEST YO

ntESHS Qo] =Folal 9l o]&2 ouiR|e} Qlual SHojA A&7

st PNhS AntEFRIoE By Q)20

AR EIPTFARE IS o-&oh=s DAKAL SAZEAE )NA F
A9 EF AHIAE AT & oy, Iut QI A FH19| 49 A2
EolH A& 7hset S ot kS ANERTRO R HJoct.2D
o|&0| Wot= I EF AH|Ae FEs] BAIER = gAY, 44
Q1 7120 H|Fo] B tf7|AZhS 248Kt 61 AH|AE ofuRittdl &
T A

MAZQ] ALY AA9 DZ20]EQ] Deloitte Port Service = A7}
St Ak off BAMG, EeE b & et A& 7hett HAE

20) SmartPort(ZA4: 2023.4.13)
21) Hamburg Port Authority(Z&!: 2023.4.13)
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She guke AntEgigios Folgih.2) gt Eud 4kgle] @t
7192l ‘Port Technology International ©f|A4]

< A3} AsAls, HEolE, AEUEY, E5A] 5 9 94l 7]

= O
75} 52 A8 Az 7leS dACIA AERE A2

] = AntEYREY TS B2 A7 Y= 9len, 2023
o= I dA+E 8- £ A (Review paper)7t SuHch
Belmoukari, Audy & Forget(2023)2 TS &5 A2 dHijo=g
7|, AAH FHAHE(SLR: Systematic Literature Review)g &9
1,000% oo} APATE &2l T, 70H A4 AE FAls] AER
t}. o|F &°ll, AREFT] JEE BIRUA, AL, oA, QIAARY, QF
, & 99 EAS 7IHeE AYstart o, olg2 A
HIEQTRE "AAE I A& 7hsoby bAshl AsotE JNte s, AntE
lzeel AH|, &HH Q1 9 AntE #E] o] of&s| 1A=} g
B He, ARl 4] A S A= TR FolH &, Iy
AAE EAF S B2 FEF olsiEARR] AR ol e}, ghgolu

ARL S 2R 94 2919 e A ILske deR &+ o

AN, olE2 ANER] S48 (& 2-2)9] A WA G} Lol Al
AlSRL, Z4Z4e] 5442 AFT Ao AR i == & 7 WA 4%
Zol Zltt. ol 7IHte R, &7 AA 7|H AvEGT AvEH E4
= Al A Q3 o] 23T & Ao

22) Berns et al.(2017), p. 3.
23) Port Technology International(ZA1Y!: 2023.4.13)
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SHA-SlOt-gAl=2 of

o oL o i

A 7l ADIESDE S N w02

1t chaat ojshaARIeLY] Holel HERRE 91 A Ay

A, Yololel, B9 7% o] Bash Y% HAlLoMel A5
Sh A7IS 714 AL B PA T 4 YES S AT Boke &
HFEGHE ofjel, guto] 718Ael BR/1S S5 ) stk
Sh A9 2A0R B 4 Utk 2% AA0] 4PH £8e F/Rchs
Holx] e olA] AFsh 7|40l Ao B 4 ek YAl
WA Qubel A9, okt woke Wazdolet A7e Pt 29 A oly

SohEE T35 S0 Adelor She 714 9 wdow ¥ 4

.
- (o]
Qlt. olsfRAAE Aol Y] 1moh9-of BAT Thoyet tlojele} Hr
2 5P BRI, 0)F VNoR ARE Ssy] wRo] ojsjuAAL
7b sk Feo] Wipolod, o]t Pejo] Wk F2 WA nRAE I
ol 2 uAEh T3, thefet FARH el AR 7 FRb-EF AT 22
359 THARE T FAAAHEL)E F58loF S-8714 BlA
e oo Uz 4 k.
(H 2-2) ADIEYN E4 3 EF AAQ9| 2y
= 1B(x) =& G 7|4 ADIESTE 22
s -5{Al olmat, &| 2 7|& 26 (M%)
29 8284 18 =2(FY)
EH(RIE7HsH) 16 =2(F)
A=35} 11 ES(MEH)
ORI} Ot 7 =2(18)
EE 7 ES(M%/53)
HH{HEA SO K 22| 6 ES(ME)
OlsfEAN B U ot ZRHE FHo{ | 6 ES(4%)
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NZ: SIRAYAANL(2023), p. 423.2] AT 7|8 FX KLY

bESt T FUEF At AE L APAETAH AotEgsr
4ol Erjz, 2 A7olE AnkERERS Akt 37, Fute] X% 7}
5% WAL 9o AvtESL At olg BAT SRR A 7142 =9
Pa oz Holonl, B7 QAR 1 WslE BRchd AnlEs) Y
o olo B9 7168 A1GoR YU 48R 34 aﬂ;zn—e— g
g1, ol B3 Fukat 98 8919 H A4 15HS ST G
2 sntEggtoR ot 2-1).
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H3E =Ue EF ¢A ADEYT oig 2 AL

snfEgRle AA, 445 EoR 109 WAl AxE ZHH 20
oFy 1 G| Arku 1B7] ofelg) AR ANGLS Aska LAY
of 2 A7 ggoleh. YPRE RH gt 5 W
o, AhEE AVbEEY Fe AAH0E AnEYE 752 919 ey
A5, FRTHs BRAAGOR B A9} Bk B o Ante
guto] Thl WE jojo] obd, YUt 9 A 25 o] 2YS B

1. HgRE ZE2HE

=2 —— o

—

gt 2HERGE AlAIA 7HE &d6] AnEJTE 155 FX19
I A0, FEAA 7P ST dRE F shuolw EE|EEdVhSA
(PoR: Port of Rotterdam)°l 9 &1 Ut ZHEZGEFTEAY]
54 ZHoJAoIA ‘Smart' Tz 7| HEE 20184l A 57T A
AN, 25) 11 o] HEE AntEJT} A thfst At 7]s (ol

A, A, Qe BR RE 5)S A4 7@ k20

n

E£5], ‘Smart Logistics 2= H&5 ol dlolg 7|8t E5(Data Driven
Logistics), AF7] Z2&3KSelf-organization), AUFE E5{Smart Logistics)
4 2&7M5/(Sustainability)& SEF= £ 10719] & Z2AEE

SARAY, S Atk @A 10T AAS ABAS ATelE 52

24) Berns et al.(2017), p. 11.
25) Port of Rotterdam(ZAY: 2023.4.14)
26) SmartPort(ZM: 2023.4.14)
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SHA-SIR-SAST O 7|8 ADIESDE Sght T 5t 02

8o ot E2 5 -SHILEN Pt L AA PN s
H4seln, QU WE} olvix] 4vlE Fol7] g wskn ck29

A7FEEO] AJ7IREFE ofAo} thE SAYFO R AA AN E5FO]
7P B2 I F stuelt). o2 AUENE W AFE S| AY
ofal il EEH A A¥E “2IYH(Living Lab)’& B A5t &,
ARl =gstarat gtt29) S £ FHE oflRt tAE Fke
B FEEA, AR AlAFolY 2R FSHE ofye, ol B4 f1% Al
16;53 AAEE WA FY F shtE AAFTE30 o]F B A7tEES &

tolg &8 PUERE /MAcks PR 71 QU2 & &
O]‘jr E3t, o= ko] =9t R] Al Rt QIR & F9o A8EE
A71E2 S (MPA: Maritime and Port Authority of Singapore)
ZHoIAE &3l HojFal Ut
(a3 2-2) Maritime Single Window (digital PORT@SG)

Phase 2
Current Just-in-Time operations

and single shop front

Up to 16 te f

p to 16 separate forms Dl
Industry savings of Booking of
100,000 man hours Marine Services

b i \ annually
Submitted Ihraufh different
age tforms.

N .7 {cy
7 i N Lo ‘gitalpORT @S‘)&m« Booking
2 on, y T of Terminal
Services

Phase 1 Just-In-Time (JIT)
One-stop digital platform operations
for submission of port clearance

regulatory transactions

Xt=: Safetydsea(ZdMY: 2023.4.14)

27) SmartPort(Z4Y: 2023.4.10)

28) Port of Rotterdam(ZA1l: 2023.10.15)
29) MPA Singapore(ZAY: 2023.4.14)
30) ibid.
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EQL FUEF olsHARES HEt HolH 3HE #13] "Maritime

1,31 o] 7iH olsHAAL] S EA AlTEHE A
SHE= 31O 24 HA|(IT: Just-in-time) ZrY-<%F
2-2).
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9]c}.33)

31) Ship Technology(ZMY: 2023.4.14)
32) Meier(2015), p. 2.
33) Hamburg News(ZA2!: 2023.4.14)
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SHA-SIR-SAST O 7|8 ADIESDE Sght T 5t 02

o= 2ANAH A (Los Angeles)F=2 t]= A5 FQ IHE o]t} o]
=9 AUES} GA| A5d}t 5 HYPEIL AN =7 SHAME=
Ag EHER] Port Optmnzer E35)] AntESIE sty Q.34 o]

o
Zolt ] 292 & 4 Utk FTE /N SRHOE, HolgE SH
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9] 20189% Zgo]y 7| 10L 7,059,883€ 2] Zo& HAgr.
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CH7|AIZE20% &4 7,342,277,800 | 1,835,570,100(1,918,170,755)
A= A A

60) Port-MIS E/Al G|0|E{ 0] 01249 20184 H|0|E &L
61) Port-MIS(2019)

62) Shipping Intelligence Network (ZA412: 2023.8.11.)

63) YEHHO 2 SMR0|= SH|7} LSE|O2 SIO|LAIRET LEHE 2402 74y
64) At21X 2018 4.5% Xg
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65) St SRS LS T R(2019), p. 261.
66) Port-MIS(2023)

67) Stoi ML - S RIT R S Z 7L (2019), p. 262.
68) ibid, p. 263.
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Benefit / Cost Ratio), <=&8Z7FX|(NPV: Net Present Value) 12|31l U]
H=9lE(IRR: Internal Rate of Return) TEolA A3t} EEOfA]
ek ZF B4 3] oot WS AT S5 FAREAlE
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RS =r MY A £ 7ts
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