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EXECUTIVE SUMMARY

A Study on Establishing a Systematic
Framework for Port Supply—Deman
Analysis and Formulating Guidelines

Junghoon Shin - Sanggyun Choi - Younghoon Kim - Seokwoo Choi

1. Overview

1) Background

= The growth rate of port cargo volume has slowed resulting
from a low-growth economic environment and shifts in
economic structure, and industrial changes have led to
growing demand for repurposing and redeveloping existing
port facilities.

- South Korea has entered a prolonged low-growth phase with
GDP growth rates declining to around 1%, while port throughput
has exhibited modest growth of 1-4% annually, failing to return
to pre-pandemic 2019 levels.

- With the expansion of service trade and the shift toward

high-value-added industries, GDP growth no longer directly
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translates into physical cargo volume increases. Both the ratio
of port cargo volume to GDP and cargo tonnage per GDP are

showing declining trends.

- As carbon neutrality implementation, energy transition, and

global supply chain restructuring advance, cargo volumes for
coal and steel are decreasing. In contrast, cargo demand for
LNG, hydrogen, ammonia, and offshore wind structures is
increasing, expanding the need for terminal functional

conversion and new infrastructure.

- This has led to increasing delays and cancellations of terminal

development projects and modifications to existing plans.

2) Necessity

XX

= With increasing demand for periodic amendments to master

plans, it is essential to provide consistent review standards
through a reliable supply-demand analysis system that

accounts for cargo and terminal characteristics.

In 2024, six of the eight requests for periodic amendments to
port master plans concerned the handling of emerging
carbon-neutral cargoes, including LNG, ammonia, hydrogen,
and offshore wind infrastructure components, demonstrating
rapidly growing demand for quantitative assessments to address

evolving conditions.

Proposals involving terminal construction, operational
adjustments, or expanded berthing capabilities are assessed

through supply-demand analysis that compares cargo volumes
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with handling capacity. However, the existing methodology has
limitations in adequately reflecting cargo-specific characteristics,
terminal operation types, cargo handling and transfer equipment,
and geographical as well as physical conditions.

- As consideration factors diversify such as new carbon-neutral
cargo types and individual shipper-specific demands, the scope
for qualitative judgment has expanded, making it difficult to
ensure consistency and objectivity as review standards vary
depending on the reviewer and timing.

- Accordingly, there is a need to institutionalize a supply-demand
analysis framework as guidelines that comprehensively reflects
cargo and infrastructure characteristics and can be uniformly
applied, thereby enhancing the reliability of cargo redistribution

and plan revisions.

3) Purpose

= This study aims to systematize the supply-demand analysis
employed in establishing and amending port master plans
and new port construction master plans in accordance with
commodity and terminal characteristics, and to strengthen
the rationality and consistency of policy decisions through

the development of standardized guidelines.

Under the Port Act and its implementing regulations, the
Ministry of Oceans and Fisheries has designated the Korea
Maritime Institute as the responsible agency for conducting port

cargo throughput surveys and projections, as well as evaluating
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development needs and appropriateness. Supply-demand
analysis is utilized as a fundamental instrument for statutory

planning processes.

- While the 4th Port Master Plan and its amendments, as well as
new port construction master plans, review numerous requests
for terminal development and functional changes through
supply-demand analysis, the standards for reflecting cargo and
infrastructure characteristics have not been documented or

standardized.

- This study systematically reviews and assesses existing
supply-demand analysis practices and methodologies. Based on
these findings, it proposes draft guidelines that present
step-by-step analytical procedures and decision criteria
considering cargo-specific handling characteristics, dedicated
terminal operations, terminal operation types, and geographical
features.

- Through this approach, the study aims to provide common
supply-demand analysis standards applicable to future reviews
of port master plan and new port construction master plan
revisions, thereby enhancing transparency and predictability in

policy decision-making.

4) Relevance to National Projects

= Systematizing supply-demand analysis guidelines provides
the foundation for formulating port infrastructure strategies

that underpin the implementation of key national policy
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agendas, notably "Building a K-Maritime Powerhouse
Leading the Arctic Route Era" and "Energy Transformation

Centered on Renewable Energy."

- The "hub port development' initiative within "Building a
K-Maritime Powerhouse Leading the Arctic Route Era" requires
advancement based on supply-demand analysis that
quantitatively assesses projected cargo throughput and
functional modification needs, necessitating uniform evaluation

criteria.

- Under the "Energy Transformation Centered on Renewable
Energy" policy, ports are positioned as both logistics centers and
supply infrastructure for renewable energy sources. This
necessitates a supply-demand analysis system capable of
adequately incorporating emerging energy demands, including

LNG, ammonia, hydrogen, and offshore wind installations.

- The draft supply-demand analysis guidelines proposed in this
study are expected to contribute to the effective implementation
of related policy objectives and enhance strategic coherence in
port policy by providing a framework that can quantitatively
reflect changes driven by carbon neutrality and energy

transition, as well as the expansion of port functions.

2. Methodology

* Conducting Policy-and Practice-Driven Research Centered

on Case Studies
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Considering the limited availability of relevant literature and
prior research in this micro-level policy practice domain, this
study adopts a case-centered approach that reflects practical
work experience and insights from policy officials, rather than

employing statistical analysis or modeling.

The study systematically compiles and reviews existing assessment
documentation from the Ministry of Oceans and Fisheries and the
Korea Maritime Institute, internal materials relevant to

supply-demand analysis, guideline examples, and expert opinions.

Deriving Supply-Demand Analysis Procedures and Elements
through Cases of Master Plan Incorporation and Periodic

Amendments

The study first collects recent requests for incorporation into
port master plans and identifies cases where supply-demand
analysis was applied. It then extracts and analyzes the
characteristics and decision factors considered during the
review process.

In particular, focusing on periodic amendment cases under
Article 7, Paragraph 2 of the Port Act, the in-depth review
processes based on grounds such as "drastic changes in economic
conditions" and "efficient port development, management, and
operation" are analyzed, with common characteristics and

differentiating factors categorized.

Validating Derived Categories and Systematizing Draft

Guidelines

The supply-demand analysis categories and consideration
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factors derived through case analysis undergo additional review

and expert consultation to verify their validity for incorporation.

- By defining the operational order and evaluative standards for each
classification, this study establishes a structured, phased

assessment protocol presented as proposed guidelines.

3. Result

1) Criteria by Type of Conditions for Incorporating
Supply-Demand Analysis

= Operational Conditions for Commodity-Specific Dedicated

Terminals

- Supply-demand analysis follows the principle of "comparing
cargo volumes by commodity with dedicated terminal handling
capacity." However, it also reflects the practical reality that
commodities without dedicated terminals are handled through

mixed operations at other facilities.

- Cargo volumes for commodities without dedicated terminals are
consolidated and assessed under the premise that they are
processed at facilities accommodating diverse freight types,
including public terminals and TOC-operated terminals. These
facilities should not be restricted to general cargo terminals but

rather determined based on port-specific operational practices.
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{(Summary Table 1) Cargo Volume Aggregation by Commodity-Specific
Dedicated Terminal Operating Conditions at Trade Ports

Target Incorporation Details Characteristics and
Port/Terminal/Company P Reasons

Aggregation of cargo
volumes for commodities
without dedicated

Allowing commodities
without dedicated
terminals to be processed

Ports without
commodity—-specific

dedicated terminals terminals by . at other dedicated
supply—demand analysis )
unit terminals

When applicable, aggregate related volumes to reflect mixed handling in
supply—demand analysis

Source: Prepared by Author

= Cargo and Handling Conditions

- Cargoes with handling conditions that differ from general
requirements should be classified as separate cargo types,
isolated, and reflected in supply-demand analysis as volumes

handled at non-dedicated terminals.

- Coastal container cargo using non-standard containers should
be considered as processed at general terminals, clearly

differentiating terminal roles.

- Petroleum products and chemical products should be analyzed
with aggregated volumes considering their liquid cargo
characteristics and the interconnection between refining and
petrochemical industries. However, petroleum products handled
outside dedicated terminals should be regarded as bunkering

and appropriately excluded from supply-demand analysis.
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{Summary Table 2) Cargo Volume Segregation and Aggregation by Cargo Type
and Handling Conditions at Trade Ports

Target Incorporation Details Characteristics and
Port/Terminal/Company P Reasons

Transported via general
cargo vessels or car ferries
due to inability to use
container terminals with
non-standard small

Reflected as cargo
Coastal containers volumes at the terminals
where processed

containers
Reflected as cargo Transported via general
Coastal automobiles volumes at the terminals | cargo vessels or car ferries
where processed rather than car carriers

Cargo volumes aggregated Reflects end-user

Petroleum products, with mutual ; S
. . requirements and liquid
Chemical products acknowledgment of mixed -
handling cargo characteristics

When applicable, segregate relevant volumes and aggregate with related
commodities for supply-demand analysis

Source: Prepared by Author

= Terminal Operation Conditions

- Regardless of construction method, ownership, or operating
entity, terminals where a specific company exclusively handles
only its own cargo should all be treated as "corporate dedicated
terminals." The corresponding cargo volumes must be
completely separated from general terminals and reflected in

supply-demand analysis.

- Corporate dedicated terminals require separate analysis that
considers their internal structure and actual mixed handling
practices. In contrast, public terminals and TOC-operated
terminals used by multiple shippers should be designated as

baseline terminals for overall port supply-demand assessment,
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considering their public nature and the possibility of cargo

transfer between terminals.

{Summary Table 3) Cargo Volume Separation Based on Terminal Operating
Conditions at Trade Ports

Target Incorporation Details Characteristics and
Port/Terminal/Company P Reasons

Volumes entirely consist of
company-owned cargo and
handling of other cargo
types not permitted

Segregation of cargo
volumes at corporate
dedicated terminals

Corporate dedicated
terminals

When applicable, segregate as separate group and recognize mixed cargo handling
within corporate dedicated terminals for supply—demand analysis

Source: Prepared by Author

= Geographical and Physical Conditions

- Since geographical and physical conditions may conflict with
the rationale for constructing new ports and terminals, their
application should be minimized in principle and considered
restrictively only in exceptional cases where vessel access to

specific terminals is "practically impossible."

- Port infrastructure located beyond designated port boundaries,
including Incheon Yeonghung Thermal Power Terminal, Dasan
Dangjin Thermal Power Terminal, Tongyeong LNG Base, and
Anin-Samcheok Thermal Power Terminals, need to be reflected
in supply-demand analysis as geographically and physically
equivalent to separate ports.

- Since it is difficult to uniformly define constraint factors for all
ports and terminals, it is advisable to continue examining

individual port, terminal, cargo, and vessel conditions and apply
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them flexibly based on the professional judgment of researchers

and practitioners.

{Summary Table 4) Segregation of Cargo Volumes Based on the Geographic
and Physical Conditions of Trade Ports

Target Incorporation Details Characteristics and
Port/Terminal/Company P Reasons

Segregate cargo volumes | Ara Waterway constraints
Gyeongin Port by District  between Incheon District and functional division
and Gyeongin District between districts

Lock passage constraints

Incheon Port Inner Consider inner harbor lock :
(when deploying large

Harbor factor
vessels)
Mokoo Port Dacbul Consider conditions Unable to relocate heavy
pTerminaI preventing Daebul Terminal cargo to new port via
relocation overland transport

Volume segregation for
facilities beyond port Geographically separated
boundaries

Port facilities outside port
zones

Segregate volumes at
geographically and
physically constrained
terminals

Excluded when constraints
persist regardless of
handling capacity

Other ports and terminals
subject to geographical
and physical constraints

I When applicable, separate into a distinct group for supply-demand analysis I

Source: Prepared by Author

= Non-cargo Port Conditions

- Cargo volumes consistently handled at non-cargo port facilities
and expected to continue being processed in this manner should

be excluded from cargo port supply-demand analysis.

- Petroleum cargo volumes handled independently of cargo
terminal facilities, such as vessel bunkering, occur outside the
conventional supply-demand framework and should therefore

be excluded in principle from supply-demand analysis linked
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to cargo terminal handling capacity.

- However, it is appropriate not to exclude sporadic cargo
volumes for which the rationale or continuity of processing at
non-cargo port facilities is difficult to confirm. This category
should be applied on the premise that it represents 'a process
of identifying items to be excluded from supply-demand
analysis' rather than determining where such volume should be

allocated.

{(Summary Table 5) Exclusion of Non—Cargo Terminal Volumes at Trade Ports

Target . . .
RO/ Terminal/Gompany Incorporation Details | Characteristics and Reasons
. Exclude petroleum Bunkering / Unrelated to
Ports with non—cargo - : ) i
. volumes at non-liquid ' handling capacity, continuous
terminal cargo volumes .
cargo terminals occurrence

Passenger vessels (car
ferries, RoRo ships) /
Unrelated to handling
capacity, continuous

occurrence

Exclude passenger

Passenger terminals .
terminal cargo volumes

Limestone supply / Unrelated
to handling capacity,
continuous occurrence

Exclude wharf cargo

Power plant wharves
volumes

Material procurement /
Shipyard quays and Exclude shipyard quay Unrelated to handling
wharves and wharf cargo volumes capacity, continuous
occurrence

Other companies

operating quays and
wharves

Excluded when continuously
occurring regardless of
handling capacity

Exclude of non-cargo
port cargo volumes

When applicable, exclude cargo volume as a priority with no supply-demand
analysis conducted

Source: Prepared by Author
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2) Procedures for Incorporating Supply-Demand Analysis

Features

= Establishing Analysis Groups

- After calculating and excluding non-cargo terminal volumes,
establish one ‘excluded from analysis’ group and four analysis
groups based on the presence of ‘geographic and physical
constraints and whether facilities are ‘corporate dedicated

terminals’.

= Setting the Scope of Cargo Volume Application

- Review cargo and handling conditions for each group to
separate coastal container and coastal automobile cargo from
general container and automobile cargo, aggregate oil and
chemical products as liquid cargo, and adjust the scope of cargo

volume to be included in supply-demand analysis for each group

= Final Supply-Demand Analysis Based on Dedicated Terminal
Operating Standards

- Distinguish general cargo terminals and corporate dedicated
terminals by group. Then subdivide into general cargo handling,
coastal container, and coastal automobile categories, further
differentiate by the presence or absence of dedicated terminals,
and conduct separate demand-supply comparative analyses for

each group.
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{Summary Table 6) Cargo Volume Reallocation and Supply-Demand Analysis
Characteristics: Procedural Framework and Grouping

Characteristics

Stage Non-cargo port
1 processing flag

Geographical
Establishin Stage and physical
g Analysis constraints flag
Groups
Corporate
Stage dedicated
terminal flag
Stage Cargo/handling
4 | differences flag
Setting the
Scope of
Cargo
Volume ,
Application Commodity-sp
Stage eqﬂc
5 dedicated
terminal

operation flag

Source: Prepared by Author

XXXii

Classification
Results by
Characteristics

Cargo volume/

Non-cargo terminal
cargo volume

Geographically and
physically
unconstrained cargo
volume /
Geographically and
physically
constrained cargo
volume

General public and
TOC cargo volume /
Corporate dedicated

terminal cargo
volume

Reflect
cargo/handling
conditions (separate
coastal
container/automobil
e, consolidate liquid
cargo)

Reflect dedicated
terminal operating
conditions (consider
actual terminal
commodities when
dedicated terminals
are not operated)

Remarks

Separate non—cargo
terminal cargo
volume and exclude
supply—demand
analysis

Separate
geographically and
physically
unconstrained/const
rained groups,
Proceed to Stages
3-5

Separate general
public/TOC cargo
volume and corporate
dedicated terminal
cargo volume,
proceed to Stages
4-5
Adjust cargo volume
by commaodity
according to
cargo/handling
conditions
(separation/consolid
ation)

Adjust cargo volume
by commaodity
according to
dedicated terminal
operating conditions
(separate/mixed)
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{Summary Picture 1) Procedures for Relocating Cargo Volume and
Incorporating Supply-Demand Analysis Characteristics

Cargo volume by
commodity at ports

Non-cargo terminal
traffic volume

Refueling and cargo volumes
at passenger terminals, quays,
N wharves with continuous traffic

Exclude from supply-

Cargo traffic volume
demand analysis

Geographically and N ) e, Geographically and
physically unconstrained Geographical and physical physically constrained
cargo volume e constraintstiag . cargo volume
....................... Cargo requiring geographical/physical

considerations; conduct supply-demand
analysis reflects special characteristics

Corporate dedicated
terminal cargo volume
(geographically and
physically unconstrained)
Conduct supply-demand analysis separately for

corporate dedicated terminal cargo volumes

* Separate the analysis with/without 51

General public/TOC cargo N
volume (geographically and
physically unconstrained)

corporate dedicated terminal consideration

Reflect cargo/handling
conditions

""""""""""""" Separate coastal container/automobile,|
N I consolidate liquid cargo

Reflect actual
processing conditions

flag ..
Reflect the mixing of commodities
YT without secured dedicated terminals

Conduct supply-

demand analysis

Source: Prepared by Author
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3) Supply-Demand Analysis Guidelines (Draft) and
Appendices

= Guidelines (Draft)

- This study compiles the full text of the "Port Supply-Demand
Analysis Guideline (Draft)" in article format, comprising five
chapters including General Provisions, General Matters, and

Port Supply-Demand Analysis, with a total of 18 articles.

{Summary Table 7) Port Supply-Demand Analysis Guideline (Draft)

Article 1 General Provisions

Article 1 (Purpose) These guidelines aim to ensure plan validity and policy
consistency by presenting procedures and standards for systematic supply-demand
analysis when reviewing port facility development and functional modifications
pursuant to Articles 5 and 7 of the Port Act.

Article 2 (Scope) These guidelines shall apply to the establishment and review of port
plans that require supply—demand analysis, including the formulation of port master
plans and functional modification of ports.

Article 3 (Definitions) The terms used in these guidelines are defined as follows:
1. "Port" refers to the concept encompassing trade ports and coastal ports as defined
in Article 2, Paragraph 1 of the Port Act.

2. "Demand forecasting" refers to the procedure for quantitatively estimating port
cargo volume at a specific point in time based on credible data sources such as the
Port Management Information System (Port-MIS), import-export statistics, and port
cargo volume forecast reports.

3. "Handling capacity" or "appropriate handling capacity” means the amount of cargo
that can be processed at port facilities (terminals, equipment, etc.) during a given
period (annual, daily, hourly), and refers to the handling capacity officially announced
by the Ministry of Oceans and Fisheries.

4. "Supply-demand analysis" refers to the procedure for determining the adequacy
and potential shortage of port facilities by comparing and analyzing forecasted cargo
volume (demand) with port handling capacity (supply).

5. "Dedicated commodity" means the cargo commodity designated for processing at
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a particular terminal or facility in the port master plan or related notices and plans, and
refers to the classification system in port planning that serves as the standard when
establishing or revising port master plans.

6. "Cargo terminal" means a terminal equipped with cargo handling functions for
processing cargo, and refers to terminals subject to handling capacity calculation.
7. "Non-cargo terminal” refers to port facilities other than "cargo terminals.”

8. "Dedicated terminal” or "commodity-specific dedicated terminal" means a cargo
terminal where dedicated commodities are designated for a terminal or facility for
the handling of specific commodities in the port master plan or related notices and
plans.

9. "Public terminal” or "public operations terminal” refers to a terminal owned by the
state that is not exclusively bound to a specific company or shipper and can be used
by unspecified multiple users, but whose cargo handling operations are governed by
the Port Transportation Business Act.

10. "Corporate dedicated terminal” means a terminal operated by a specific company
or shipper for the purpose of handling its own cargo volume regardless of terminal
ownership, and refers to terminals where access by general port users is restricted.

Article 4 (Principle of Supplementary Application) O These guidelines shall be
applied as standard criteria to ensure consistency, objectivity, and reproducibility of
analysis. @ However, as it is difficult to perfectly reflect the unique characteristics of
all ports, exceptions may be applied by incorporating supplementary materials and
expert opinions within the scope that does not undermine the principles of these
guidelines in cases difficult to explain by general standards, such as geographical and
physical constraints, concentration of specific industrial complexes, and short-term
demand fluctuations. ® Supply—demand analysis shall be conducted based on
quantitative demand-supply data, but qualitative factors such as policy direction,
community acceptance, and environmental changes may also be considered. @
These guidelines shall be periodically reviewed and updated to reflect changing
conditions, and analysts shall not rely on uniform application but shall employ
reasonable interpretation and supplementation in parallel.

Chapter 2 General Matters

Article 5 (Definition and Necessity of Supply-Demand Analysis) Port supply-demand
analysis provides the basis for establishing and modifying port plans by analyzing the
balance between port cargo volume (demand) and port facility handling capacity

(supply).
Article 6 (Types Subject to Supply-Demand Analysis) The necessity and feasibility of

the following cases shall be reviewed through supply-demand analysis:
1. Development of new terminals

XXXV



2. Modification of existing terminal functions
3. Expansion or adjustment of berths
4. Integration, closure, or relocation of existing terminals

Article 7 (Considerations for Supply-Demand Analysis) Supply-demand analysis
shall comprehensively consider the following matters:

1. Port cargo volume outlook data and demand forecasting results by commodity
2. Handling capacity by port and commodity

3. Comparison of cargo volume and handling capacity by year

4. Scale and timing of surplus or shortage

5. Potential for policy linkage based on determination of shortage or surplus

Chapter 3 Port Supply-Demand Analysis

Article 8 (Demand Forecasting) O Demand forecasting for port supply-demand
analysis shall conform to the port cargo volume forecast reports by port and
commodity. @ However, if existing reports alone are insufficient, the following shall
be considered for supplementation:

1. Comparison with similar ports and similar facilities

2. Unit-based methods linked to industrial complexes

3. Reflection of shipment and receiving plans of demand-generating companies
® Data utilized for demand forecasting shall be verified for currency, credibility,
statistical consistency, and comparability.

Article 9 (Supply Estimation) @ Port supply levels are determined according to
port-specific and commodity—specific appropriate handling capacities established in
the port master plan.

@ Where appropriate handling capacity estimation has not been performed for
facilities and new terminals, 'new terminal handling capacity' applies.

® Supply estimation may incorporate, as necessary, actual processing capabilities
including equipment, hinterland integration, and operational efficiency alongside
berth scale.

Article 10 (Basic Comparison Method) Supply-demand analysis shall perform
time-series comparisons including past performance (recent 5 years), present, and
future (such as the target year of the master plan), and shall be based in principle on
cargo volume by commodity and dedicated terminals.

Chapter 4 Detailed Interpretations and Exception Applications
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EXECUTIVE SUMMARY

Article 11 (Non—-Cargo Terminal Cargo Volume) Cargo volumes generated at
non-cargo terminals shall be excluded in principle from supply—demand analysis.

Article 12 (Geographical and Physical Constraints) When specific terminals within a
port cannot undergo cargo volume transfer or functional conversion due to
geographical and physical constraints, analysis shall be conducted with explicit
specification of such conditions.

Article 13 (Corporate Dedicated Terminals) Specific corporate dedicated terminals
shall be reviewed independently, separately from general supply—demand analysis
groups.

Article 14 (Cargo Types and Handling Methods) Cargo requiring separate handling
methods, such as coastal containers, coastal automobiles, and liquid cargo, shall be
analyzed separately from general supply-demand analysis.

Article 15 (Commodity-Specific Dedicated Terminal Operations) When
commodity—specific dedicated terminals are not secured, supply—demand analysis
shall be performed considering the possibility of mixed handling.

Article 16 (Detailed Judgment Criteria) The detailed criteria and application of each
article in Chapter 4 shall follow the standards set forth in Appendix 1.

Chapter 5 Judgement Criteria and Policy Integration

Article 17 (Measures Based on Supply-Demand Analysis Results) @ When supply
shortage persists and no alternative facilities exist, development or expansion of
new berths is necessary. @ When demand decline and emergence of new
commodities occur simultaneously and existing facilities can accommodate them,
functional conversion shall be reviewed. @ When inefficient space utilization occurs
within the port, relocation or redeployment shall be reviewed. @ When demand for
new industries and new energy is identified, both the possibility of converting
existing facilities and the necessity of new development shall be reviewed together.

Article 18 (Policy Integration) Supply-demand analysis results must ensure
consistency with higher-level plans such as port master plans and shall be linked
consistently with the development priorities of national port policy.

Source: Prepared by Author
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= Guidelines (Draft) Appendix 1

- The procedures and scope for reflecting various conditions in

supply-demand analysis are organized in Appendix 1.

{Summary Table 8) Criteria for Demand-Supply Comparison and Judgement

Application (Draft)

M Guidelines for Port Supply-Demand Analysis [Appendix 1]

Criteria for Demand—Supply Comparison and Judgement Application

Stage | Exceptions

Non-Cargo
Stage | Terminal Cargo
1 Volume

Consideration

Geographic—
Stage Physical
2 Constraint

Consideration

xxxviii

(Related to Article 16)

Cargo Subject to Exceptions and Incorporation
Requirements

Exclude non-cargo terminals including 'passenger
terminals, thermal power plant wharves,' 'shipyard
wharves and quays,' and bunkering' (limited to cargo with
repetitive/continuous occurrence or anticipated
occurrence) — Excluded from supply-demand analysis

* Passenger Terminals: Berths for regular services by car
ferries, vehicle ferries, etc.

* Thermal Power Plant Wharves: Dedicated limestone
wharves operated by power plants

* Shipyard Wharves and Quays: Located within shipyards,
limited to shipyard-related cargo types

* Bunkering (Vessel Refueling): Petroleum cargo handled
outside dedicated petroleum or chemical product
terminals shall be classified as bunkering

Separate cargo volumes at berths subject to
geographic—physical constraints, such as 'Gyeongin Port
by district," 'Incheon Inner Port," 'Mokpo Port Daebul
Terminal," and 'port facilities outside port areas' (limited to
cases of actual impact, handle mixed cargo when
necessary) — Consider exceptions in supply-demand
analysis (separate calculation, etc.)

* Gyeongin Port by District: When integrated
supply-demand calculation is infeasible due to
functional differences

* Incheon Inner Port: When issues arise from inability of




Consideration

Cargo Type and

Consideration

EXECUTIVE SUMMARY

Cargo Subject to Exceptions and Incorporation
Requirements

large vessels to enter inner harbor

* Mokpo Port Daebul Terminal: When heavy cargo,
including shipbuilding blocks from Daebul Industrial
Complex, cannot be processed at alternative berths due
to constraints

* Port Facilities Outside Port Areas: When cargo volumes

occur at berths designated as port facilities outside port
areas

Separate cargo volumes at general public terminals—
Calculate separately from corporate dedicated terminals
in supply-demand analysis

* General Public Terminals: All cargo terminals excluding
corporate dedicated terminals, available for use by
unspecified shippers

Separate cargo volumes at corporate dedicated terminals
— Calculate separately from general public terminals in
supply-demand analysis

* Corporate Dedicated Terminals: Terminals operated by
companies exclusively for their own cargo, regardless of
who developed or owns them, where third—party cargo
is not permitted

Separate cargo volumes with different cargo types and
handling methods incompatible with dedicated terminals
— Consider as cargo volumes at actual handling terminals

* Cargo with Different Types/Handling Methods: Coastal
containers, coastal vehicles (limited to cases actually
handled at other terminals)

Integrate cargo volumes when cargo type and handling
method are identical and separation is difficult due to
industry characteristics — Consolidate as volumes at

same terminal

* Cargo with Identical Types/Handling Methods:
Petroleum products, chemical products (limited to
volumes at dedicated petroleum and chemical
terminals)

Stage | Commodity—-Sp | Commodities without dedicated terminals: Reflect mixed

ecific Terminal

cargo handling, assume public terminal processing —

XXXiX



Stage | Exceptions

Cargo Subject to Exceptions and Incorporation
Requirements

Consider as volumes at actual handling terminals

* Commodity-Specific Terminals: 13 commodity
categories including containers and non—containers

Operation
Consideration
Cargo volumes for commaodities with dedicated terminals:
Assume processing at dedicated terminals

Source: Prepared by Author

4) Expected Outcomes and Policy Recommendations

x1

= Expected Outcomes

- This study enhances analytical consistency and objectivity in

port supply-demand analysis by formalizing procedures and
review items through three key instruments: standardized
analysis checklists, draft operational guidelines, and draft

criteria for demand-supply comparison and judgement.

The study establishes reallocation frameworks that incorporate
commodity-dedicated terminal operations, cargo characteristics
and handling methods, terminal operator types, geographic and
physical constraints, and non-cargo terminal cargo volumes.
These frameworks enable more practical supply-demand
assessments and informed decisions regarding terminal
development and functional modifications in port master

planning and amendments.
Through pilot application, periodic supplementation, and
updates of the draft guidelines, appendices, and checklists, this

study is expected to provide flexible standards that respond to



EXECUTIVE SUMMARY

evolving port and industrial conditions rather than rigid

regulations.

Policy Recommendations

After pilot application of the supply-demand analysis guidelines
(draft) to the fourth Port Master Plan revision, it is necessary
to institutionalize them as KMI internal operational guidelines
and official MOF guidelines to be utilized as common
supply-demand analysis standards for future master plans and

ad-hoc amendments.

Port operating regulations should be clearly stipulated in
legislation as a subordinate system to the port master plan, with
the principle of master plan priority applied in case of
inconsistency. The format, revision, and reporting procedures
of regulations should be standardized to reduce discrepancies

between operations, safety, and development.

Port and terminal characteristics along with mixed handling
criteria outlined in the supply-demand analysis guidelines (draft)
must be uniformly incorporated into handling capacity
estimations, ensuring demand and supply metrics are calculated

consistently based on identical realistic assumptions.

The Port-MIS cargo commodity classification system should be
improved to align with dedicated terminal functions and actual
handled commodities, and an integrated database linking
customs, transportation, and port statistics should be
established to enhance the reliability of supply-demand analysis

and cargo volume statistics.

xli



- In the long term, Korea Customs Service and Ministry of Oceans

xlii

and Fisheries reporting data should be linked based on common
identifiers, and an integrated logistics statistics platform should
be jointly established and operated. This will secure consistent
foundational data available for port supply-demand analysis and

national logistics policy formulation.
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* H1H: Network Capacity Estimation of Vessel Traffic
* MXIH(HE): Bellsola Olba et al.(2017)
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* A71H: A game theory analysis of port specialization implications to
the Chinese port industry

* HXHE(HE): Zhuang, Luo, & Fu(2013)
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* AAH: A decision support system for a capacity management
problem at a container terminal
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* A71E: Development of a system of indicators for sustainable port
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