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1.1 Rising Uncertainty in Global Supply Chain

Global policy pressures and industry transformation are reshaping shipping and port logistics, increasing uncertainty,
and creating additional operational complexity

Global Policy & Regulatory Pressures
Lower Predictability

Tightening Carbon
Regulations

New constraints on routes,
speed, and fuel

Carbon costs add ETA and
cost volatility

Rising Protectionism

Protectionism disrupts
established trade lanes

Cargo volumes and routes
become less predictable

Industry Transformation Pressures
Higher Operational Complexity

s’ Accelerating Digital
Transformation

Smart ports and automation
set new operating standards

performance disparities
among companies

Digital and Al adoption widens

Heightening Service g
Expectations

Shippers expect reliable ETA
and real time visibility

Early alerts, alternative plans
to mitigate disruptions are
becoming key differentiators

Industry Challenge: Building predictive, adaptive, and resilient maritime logistics capabilities




1.2 Accelerating Technology

Al is redefining maritime and port operations by integrating simulation, autonomous decision-making, and physical
execution across the value chain

The Al MaturityScape™ Driver? Today Al Native Future for Maritime
. Experiment Adopt Accelerate P A Multi-Agent Recommends « Decisions & Paperwork run themselves

» Berth, Route & Cargo self-coordinates

Autonomous

Operations

. Human-Operated Self Operating Assets

P 48 Physical Al

: . , * Ships navigate and berth themselves

i . Operations Assets (with 1oT) » Equipment moves cargo on its own

Al-Assisted

Process

Al-Enhanced
Applications ) - .

; | | S Blaveraifins Predict & Prescribe

: > igital Twin _ . Live Digi - -
‘93 05 97 Time / g Manual Operatlon Live Digital Twin of Port & Fleet Operation

— Foresee & Simulate

Al is becoming the core capability for building resilience and competitiveness across maritime and port logistics.

Source 1) Reconfigured based on IDC Maturity Scape model, 2) Gartner Top 10 Strategic Technology Trends for 2026, IBM: Agentic Al for Digital Twin (2025)
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2.1. AX Trends in Shipping (1/2)

Al is making shipping leaner, safer, and smarter by optimizing voyages, predicting machinery risks, and automating

operational workflows

Leaner, Safer, and Smarter Ships

USD19B" 7.1%2)

Maritime Al Market
by 2029 (CAGR 38.9%)

Three Al Value Levers in Shipping

Fuel savings via NAPA
Voyage Optimization

USD7:USD13)

Return on investment in
predictive-maintenance

70%>)

of new ships with Al-based
maintenance by 2030

94 M+/yr¥

Gen Al-assisted customer
response at scale

Voyage Optimization

Al weather routing and speed control
cut fuel and CO:2 emissions

Route optimization with a ship-specific
simulation model (considering all the
environmental and safety aspects)
Just-in-time arrival and port-call optimization
with ship-to-shore data sharing

ETA, fuel and emissions optimization

Predictive Maintenance

loT sensors and Al diagnostics
reduce downtime, costs and risks

Real-time condition monitoring of engines
and machinery through sensor data

Early anomaly detection and fault prediction
(30-90 days ahead)

Maintenance planning and work-order
prioritization

Administrative Automation

Generative Al accelerates documents,
reporting, and customer service

Document drafting including voyage reports,
customs, and compliance

Operational, technical, and commercial
decision support

Automated handling of tracking, booking,
and service queries

Source 1) Technavio, 2) NAPA, 3) Marine Inspection, 4) CMA-CGM




2.1. AX Trends in Shipping (2/2)

Global shipping players are scaling Al to reduce fuel use, prevent downtime, accelerate workflows, and improve cargo

visibility
Al in Action - Global Shipping Use Cases
Marubeni s CMA CGM & Hapag-Lioyd
MAERSK e
Voyage optimization for fuel Al-enabled predictive Enterprise Al platform across Smart containers for visibility
and emissions reduction maintenance at sea shipping and logistics and inspection efficiency
= Deploys NAPA Fleet Intelligence * Implements an Al-driven = Partners with Google to optimize = Deploys Live Position for
and Voyage Optimization for predictive maintenance system vessel routes, container handling real-time container tracking and
operational efficiency and to detect abnormal equipment and inventory management ETA visibility
shipping decarbonization behavior early * Rolls out MAIA, an agentic Al = Uses loT data for predictive ETA,
» Analyzes vessel performance, = Sends alerts and expert platform, to nearly 80k geofencing, and exception
weather and route data to recommendations for remote employees for faster data access management
optimize voyages troubleshooting and request processing = Applies Smart PTIY to reduce
= Supports safer and more = Enables proactive maintenance = Supports content generation, unnecessary physical reefer
fuel-efficient routing and speed before failures disrupt operations document analysis, task inspections and turnaround time
profiles automation, and decision support
. P Optimized maintenance costs p 55+ Al projects & 200+ use cases . .
» Up to 7.1% fuel savings p +75% delivery time accuracy

» Reduced unplanned downtime risk » 54M+ requests/yr supported

1) PTI: Pre-Trip Inspection 8



2.2 Maritime Autonomous

Surface Ships (MASS)

South Korea is accelerating MASS readiness through policy, data, and core autonomy technologies - Al, LIiDAR, radar,

and computer vision

Commgrcial
Degrees of Autonomy (IMO) Adopfion Pllot Stage

(2

Ship with automated process Remotely controlled ship
with seafarers on board

and decision support
* Seafarers mainly operate and control

South Korea Momentum

>

2025.01

Autonomous Ship Act

World’s First Dedicated MASS Law - Regulatory Sandbox
2024.11~2025.09

Degree 3 Demonstrations for Large-vessel
HD Hyundai (8,000TEU) - Samsung HI (15,000 TEU)
2026.05

Govt-led MASS Al Data Platform Launch
Real-world Maritime Data for Al Training & Validation
2026.07

IMO MASS Code in Effect
Non-mandatory Code - Mandatory Code Targeted for 2032

AR
A\ /4

1) GNSS: Global Navigation Satellite System, INS: Inertial Navigation System, AIS: A
2) COLREG: International collision-prevention rules

Remotely controlled ship

without seafarers on board

Core Technology

om0

Real-time situational Al-based collision
awareness through avoidance, route planning,
multi-sensor fusion and risk assessment

Decision &
Planning

Sensing &
Perception

= Assesses collision risk
(ML/DL, Al)

= Plans avoidance routes
(COLREG? Logic, Route
Planning)

= Optimizes route and speed
(Weather Routing, Digital Twin)

= Detects vessels and obstacles
(LiDAR, Radar, Computer Vision)

= Tracks position and motion
(GNSS, INS, Gyro, AlS")

= Builds situational awareness
(Sensor Fusion, Edge Al)

utomatic Identification System

Fully autonomous ship

Control &
Execution

Autonomous
maneuvering through
vessel control systems

= Converts Al decisions into
vessel-control commands
(Autopilot, Track Control,
Propulsion Interface)

= Supports remote override and
fallback (5G/LTE, Satellite,
VHF/UHF, Shore Control)



2.3 AX Trends in Ports

Ports are evolving from automated terminals into Al-orchestrated operating systems that sense, decide, execute, and

safeguard operations in real time

Faster, Smarter and Safer Ports?

90% 78% X 2 +25~30%

of Top-20 ports use of Top-20 ports have Increase in autonomous

Al-enabled scheduling private 5G networks cranes since 2023

New Port Operating Model

‘ Perception

49 Decision o 5 Execution

Al optimizes resource allocation; digital Automated cranes, AGVs, and

twins simulate scenarios and risks unmanned equipment translate
decisions into physical actions

Real-time digital visibility through loT
sensors, RFID, and 5G

Port of Singapore (Tuas) Port of Rotterdam Port of Shanghai (Yang-Shan)

» Pre-berth simulation and traffic » ETA-based berth allocation and + Autonomous execution through
prediction based on digital twin berthing sequence optimization automated cranes, AGVs and

» Real-time visibility of vessels, » Congestion/weather-based port unmanned yard equipment
cargo, and equipment via 5G, call optimization o 24/7 driverless container
loT, RFID » Stakeholder coordination via movement via AGVs

» 24/7 centralized monitoring Port X change platform * Remote crane handling over
through an integrated port low-latency F5G networks

control center

p 65M TEU/year capacity by 2040 P Vessel waiting time -20% p 7.45M TEU in Q1 2026 (+9.1% YoY)

Source: 1) I[UMI(International Union of Marine Insurance)

trucks and automated Operational efficiency gain

-80%

Reduction in operational
accidents

¥ Safeguarding

Green technologies safeguard
environmental compliance and
sustainable operations

Port of Hamburg (CTB)

 Electrified yard operations via
22 automated storage blocks

» Al-based slot optimization to
minimize restacking

* Low-carbon AGV transport
replacing diesel carriers

p 12,000 t CO2/yr savings (est.)

10
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3.1 Korean Government AX Policy

Korea'’s national Al policy translates governance principles into measurable AX objectives, from infrastructure and
investment to public-sector adoption and trusted Al

National Vision 123 National Polic National Al Strate )
) Task y C itt 9y Al Action Plan Al Framework Act
~ lasks -ommittee 2026-28 Implementation Plan  Implemented Jan.22, 2026
Governance Confirmed in Sept. 2025 Al Presidential Control tower
Principles

Policy D Y
Objectives [ ACOMPUING 1 [\aiona) Growth Fun} [ 2026 Government 1\ [, o coty & Trust
. Ifrastrusture 1 e pw 150 trillion poxSudget Framework
\ 50,000 GPUs | / \KRW 2.4 tnlhon/
N\ A
Policy Expanding Al National AX Maritime AX Trusted Al and
Implementation Expressway and Transformation (K-Global Maritime Regulatory
Directions Al Infrastructure (Industry - Public) Power) Innovation

12



3.2 25 KOBC AX Support Program

KOBC is advancing maritime AX in 2025 by aligning with Korea'’s Al policy agenda and
across all three layers to ease adoption and establish a common industry foundation

House Of Al

AX Strategy Development 0 ............................

Vision/ Implement Business

Roadmap Strategy Alignment

Develop Maritime AX Roadmap
Governance

Leadershlp/ Risk
Identification Al Management Risk Mitigation

Assess AX/DX Readiness

Al Pilot Project Foundational Capabilities

Identlfy Al Transformation Technology Evaluation Scale Successful
Opportunltles & Pilot AI Adoption

Conduct AX Technology Pilots

Al Agent / Solution / Model

Host AX Technology Challenge

Organizational

Structure Process

Workforce

National Al Policy Framework

123 National
Policy Tasks

Al Framework
Act

Al Strategy

Committee Al Action Plan

providing integrated support

g © AX Governance Foundation

Build the Foundation for Maritime
Industry Al Guidelines

Establish AX Support Framework

""""""""" Q AX Scaling Framework

Operate a Maritime AX Working
Group

Launch an Integrated AX Support
Portal

13



3.X Al-Based Container Damage Detection

Key Challenges

* Securing container turnover and availability through
damage management

Industry
Perspective

- Rising shipping volumes and container shortages are
increasing the need for structured damage assessment
and management

* Increasing importance of data-driven operations for
greater transparency

* Need to manage cost leakage from low-value repairs

- Auto-approval of minor repair claims reduce cost
transparency and create unnecessary cost leakage

« Decision-making challenges from manual review

- Inconsistent review criteria across M&R vendors and
personnel undermines decision-making reliability

Initiative Details

N Al service that automatically performs initial damage
classification based on container images and generates
analysis reports

|:|: Al Application

v Al-Based Review Automation
(Covers 80%+ of Total Repair Cases)

Review Repair Estimate
\'

v High-Value: Manual Review
Threshold Y Approve |  Execute _Confirm Repair
Check Estimate Repair Completion
Checklist : N L. Reject —— |
- Repair Estimate "1 Estimate
- Container Image
| Revision
Request

Auto-Approval &
Agency Processing

Low-Value: No Review

14



3.X Al Chatbot for Dangerous Cargo Shipment Booking

Key Challenges

Industry
Perspective

1) Ministry of Oceans and Fisheries, Five-Year Statistics on Dangerous Goods Handling by Port as of 2022

* Booking accuracy directly impacts port safety and
efficiency
- Dangerous goods account for approximately 30% of
domestic port cargo volume?
* Growing complexity of international and country-
specific Dangerous Cargo Regulations
- Frequent changes in global and local regulations make
error prevention increasingly critical

* Booking delays and lost sales opportunities during
staff absence

- 24/7 service coverage is needed to prevent business
disruptions and improve sales conversion
* Operational inefficiency from fragmented
scheduling systems

- Repeated searches across multiple systems and manual
data handling increase workload and error risk

Initiative Details

N Al chatbot service that guides customers (Shippers) on
dangerous goods shipment eligibility and optimal schedule

Staff

Shipper
,|DG Booking|
Inquiry

Search Information across
Internal Systems

Email/Call/Website

L Check y
Shipment ————
Eligibility
N| | Search Vessel
Schedule
L ;
Check DG
Acceptance
L ;

Search Port
Regulations

I:I : Al Application

Staff Shipper
Notify . Booking on
Shipment the Website
Availability
N Staff
Check v Notify
Shipment " Shipment
Eligibility Availability

15



3.X Terminal Operations Analytics Al Assistant

ey Crallnges

* Growing nee.d for data-driven ag.lllty and "?k v Al service that analyzes terminal operations data through
response amid global supply chain uncertainty natural language requests and provides customized statistical
Industr_y - Leading terminal operators are moving beyond data insights
Perspective o , L
utilization toward operational optimization and
intelligence .
) ) ) _ Receive Data Analysis | Identify and Extract

- Intelligent analytics environments are needed to enable ' Request ’ Relevant Data

frontline teams to drive faster, field-led innovation
* Need to improve responsiveness to business analytics requests _ |(f needed) Derive Insights
Perform Data Analysis —
and Generate Report

- Significant time is spent preparing and analyzing data to
meet varying analytics needs across departments

* Need to shift from retrospective analysis to predictive response

(If needed) Executive Expect to Reduce

- A proactive operating model is required to continuously Briefing Preparation Analytics Workload
analyze cargo volume and route patterns, enabling early by 75%
detection and response to terminal operation risks [ | Al Application

16



3.X Al for Maritime Cybersecurity Documentation

« Rising compliance risk driven by stricter global regulations
- Short revision cycles and broad regulatory scope can Al service that automatically analyses updates to external security

lead to significant losses, including fines and operational guidelines and recommends required changes in internal

Industry delavs if . ; csed documents
Perspective elays, if requirements are misse .
* High scalability across the maritime industry
- As a common industry need, this can enhance @ " Ide;{r;ti/if;/i ggkfjengﬂctzgityv _|Review Revised| IdenﬂfgdZetgsired
operational efficiency and regulatory responsiveness iy Requirements | | ocuments)
across the sector

* Need to improve efficiency in reviewing external e I v
. ST pdate Internal |~ Cross-Functional Y Consult Relevant
regulations and guidelines Security & d
- Manual review of 30% domestic and international security Documents N
guideline documents requires excessive time and effort _ !
* Need to ensure consistent security standards and Finalize Updates ——» Obtain Security
Officer Approval

document quality

L . o . (Check Document Format,
- Subjective interpretation by individual reviewers can lead Translate)

to inconsistent application of security requirements [__I: A1 Application

17
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4.1 KOBC’s Roadmap for Maritime Al Transformation

In 2026, KOBC will lay the groundwork with maritime-specific Al services to accelerate the transition through platform-
driven expansion and tailored support across the industry in 2027

(2026 2028 2029

Building the foundation : : . .
for maritime-specific Al services Scaling Al adoption through platform expansion and proactive support

Maritime AX voucher program Building a platform to connect Al demand-supply :
Design & Implementation AX Portal - Maritime SW marketplace Expanding
: - | the support
service portfolio
Voucher Scale-up,
Industry Database Data-driven industry insight services Vessel AX Support
architecture Insight Hub
Corporate & Vessel data :

Identifying AX opportunities & Pilot Shared Al resource infrastructure Al resource

project 5
AX Discovery, EXAONE for Maritime GPU, LLM, Agent & Solutions 3| management

19



4.2 KOBC's 2026 Initiatives

KOBC supports the full cycle of maritime AX, from initial adoption to ongoing operations, through four targeted programs
to accelerate industry-wide transformation

End-to-End AX Support for the Maritime Industry

» 2026 AX Initiatives »

@ Al Readiness Assessment @ Pilot Project @ Open Innovation @ Maritime AX Voucher
Building the foundation Pilot, develop, and scale Connecting maritime Al Driving Al adoption through
for AX adoption across the industry demand with supplier solutions a Voucher program
v/ Corporate AX readiness v/ AX Discovery (Pilot) v/ Demand-supply matching v/ Al adoption support for
assessment demand-side
v/ Vessel digitalization & smart v/ Maritime-specific LLM v/ Maritime AX v/ Accelerating Maritime-
readiness assessment commercialization specific Al development

20



CHAPTER

5 » Return on AX Investment (ROAXI)
. * Al as the Next Infrastrugture for
C|Qs|ng Maritime Industry

Message

e



5.1 Return On AX Investment (ROAI)

ROAXI provides a value-driven approach to Al transformation by helping organizations justify, measure and
continuously improve their AX investments for sustainable success

Outcome Successful Al Transformation
) Risk Minimization Performance Visibility Sustainable Value Creation
Benefit
Validate expected outcomes Track actual results against Apply performance insights to
before investment to reduce targets with quantitative future investments for
investment risk metrics continuous improvement

What is ROAI
ROAI: Return On AX (Al Transformation) Investment
A framework for measuring the business value generated relative to AX investments
/N
Why ROAI I\

AX is an organization-wide transformation decision that
must be justified by concrete business value
22



5.2 Al as the Next Infrastructure for Maritime Industry

Data, pilot implementations, and an Al-ready workforce will be the foundation for Al-enabled maritime transformation,
advancing decarbonization, supply chain resilience, productivity innovation, and global hub port competitiveness

Al-Enabled Maritime Future

Autonomous High-precision Automated Al enabled Port-Gate
Shipping ETA Prediction Iy Cargo Orchestration

Base Handlin
) ((«;))) (((;))) (((:))) ®E§ ! g
I

Emission Ship-to-Shore .
Pilot Al-Ready Optimized Carbon Al Bsgzﬁ?n“"’d Tg‘ct'.‘ D.'s':.at"h
umplementations Workforce Routing Control g plimization j

Productivity Compliance Resilience Hub Competitiveness

Enhanced Enabled Strengthened Elevated

23



Thank You

A smooth sea never made a skilled sailor!

- Franklin D. Roosevelt -

® KOREA OCEAN BUSINES
‘. CORPORATION




