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Executive summary

Ports are at the nexus of trade, climate action, and digital innovation. This whitepaper outlines a
practical framework across four chapters—market landscape, future vision, execution via a
three-horizon journey, and stakeholder collaboration. It also integrates Microsoft customer stories
that demonstrate how Azure, Al, Digital Twins, and Microsoft for Sustainability are already
enabling the transformation of global logistics and infrastructure. The recommended 24-36-
month roadmap prioritizes data foundations, smart infrastructure, real-time decision making,
cyber resilience, and sustainable operations.

The ports that will lead in the next decade are not those chasing every emerging technology.
They are the ports that drive transformation with purpose, anchoring innovation in strong digital
foundations, embedding intelligence into daily decisions, and ultimately sharing value across the
ecosystem.

This journey continues with a focus on collaboration, governance, trust, and partnerships across
customs, logistics, environment, public safety, and national security. Transformation is not a
destination for ports; it is a capability, and the time to build it is now.

Microsoft's own transformation from on-premises systems, to cloud platforms, to Al-driven
operations reflects this three-horizon journey. It illustrates a simple truth: Modernization
succeeds when organizational culture, data, security, and platforms evolve together.
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The changing landscape of

ports—trends, challenges, opportunities

A system under pressure and at an inflection point

Global trade is navigating an era defined by tension rather than stability. Economic growth is expected to
remain below historical averages, and disinflation is progressing unevenly amid persistent geopolitical
instability, trade fragmentation, and increasingly severe climate events. In this environment, the maritime
system is no longer a neutral backdrop to globalization. It has become a strategic arena where economic
resilience, national security, and climate ambition converge.

Ports sit at the very heart of this intersection. They operate at the intersection of global supply chains and
national regulatory environments, where public policy converges with private enterprise, and where real-
time decisions ripple across industries, regions, and societies.

When ports operate effectively, they reduce volatility, absorb shocks, and support growth. When they do
not, disruptions cascade, increasing costs, emissions, and uncertainty far beyond the waterfront.

This reality has become unmistakable in recent years. Pandemic aftershocks, congestion pressures, and
growing trade complexity have exposed the limitations of linear, analog, and siloed port models. Longer
routes, higher shipping costs, increased emissions, and delayed deliveries are no longer exceptions; they
are signs of a system under structural strain.

In this context, ports are being asked to take on a much more ambitious role, serving not just as transit
points but as active drivers of efficiency, resilience, and sustainability. This moment marks an inflection
point. The question is no longer whether ports must transform, but how boldly, how coherently, and
how fast they will be able to.

Cloud and APIs connect fragmented
public agencies and private operators

Al translates policy intent into
operational decisions

Technology as the enabler
of a new port mandate
Digital platforms give ports a

unique ability to act as the
integration layer of the state:

digital realities

@ Digital twins unify physical and

Secure architecture allows collaboration
without compromising sovereignty

® - @
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Reimagining the port: From infrastructure to ecosystem

Traditionally, ports have been seen as modal interfaces where vessels connect to road, rail, and
inland waterways. While this remains true, it is no longer sufficient. Leading ports across the
globe are redefining themselves as logistics and industrial ecosystems—complex platforms that
orchestrate flows of goods, data, energy, and regulation simultaneously.

In this new paradigm, performance is determined not only by quay length or crane productivity.

It also depends on the invisible architecture, including data interoperability, digital trust,
regulatory coordination, and the ability to make sense of vast amounts of information in real time.
A port's competitiveness increasingly rests on its capacity to integrate across agencies, modes,
and borders.

International efforts, such as trade facilitation initiatives and national digital trade platforms, are
shaping how ports handle documentation, advance information, and risk-based processes. These
initiatives aim to improve the flow of goods while maintaining security and operational standards.
Yet, despite decades of progress, the reality on the ground remains uneven. Many ports still
operate with fragmented IT systems, duplicated reporting, and incompatible data models,
creating friction, higher costs, and increased emissions that the global economy can not afford.

Closing this gap is not merely a technical upgrade; it requires a systemic transformation.
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@ Global shipping
: « Carriers
« Alliances

@ Port orchestration core

Data Flows Goods Flows
» Advance data -+ Containers
* Risk profiles < Bulk/Ro-Ro

+ Digital IDs * Passengers
Energy Flows Trust Flows

* Shore power ¢ Customs &

* Hydrogen border

* Clean fuels + Security checks

» Compliance

@ Hinterland & Corridors

: -« Rail & road

* Inland waterways

* Free zones & logistics hubs

Connectivity as strategy

A profound shift is underway across ports, corridors, regions, and alliances: ports are no longer
evolving in isolation, but are increasingly shaped by the broader corridors, regional dynamics, and
geopolitical groupings around them.

Across Europe, the revised TransEuropean Transport Network outlines a vision of integrated
maritime, rail, road, and inland waterway systems, embedding digitalization and climate resilience
directly into infrastructure planning. In Southeast Asia, interoperable national single windows are
being developed to facilitate trade and data exchange, strengthening both intraregional
integration and global connectivity. Across the Americas, functional port integration and corridor-
based governance are emerging to address scale, capacity, and sustainability challenges.
Meanwhile, large geopolitical blocs and alliances, both in the Global North or the Global South,
are positioning ports as strategic assets for economic coordination, energy security, and industrial
development.

What unites these diverse initiatives is a shared understanding that the future of ports is
inherently networked, supporting multimodal logistics nodes. Value is created not only at the
quay, but across corridors, where maritime flows synchronize with hinterlands, free zones,
industrial clusters, and digital borders.
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The rise of the port as an energy platform
One of the most transformative shifts today is driven by the growing importance of the energy sector.

As shipping and the broader transport sector move toward decarbonization, ports are emerging as critical
energy interfaces. Shore-side electricity, renewable generation, energy storage, hydrogen, and alternative
fuel infrastructure are transforming ports into active participants in the energy transition rather than
simply its beneficiaries or bystanders.

This shift redefines port sovereignty and responsibility. Decisions about energy infrastructure now
influence not only local emissions but also global routing choices, fuel adoption cycles, and the viability of
green corridors. Ports that act early, designing energy systems alongside digital platforms and operational
visibility, position themselves as enablers of cleaner, more resilient trade while reducing the risk of
becoming bottlenecks in a decarbonizing world.

Energy, data, and trade can no longer be treated as separate domains. In the port of the future, they
operate as interconnected layers of a single platform, underscoring the importance of integrated
operations and unified data governance.

Technology as an enabler—not an end

Artificial intelligence, loT, digital twins, advanced analytics, blockchain, 5G, and edge computing appear in
nearly every vision of the “smart port.” But technology on its own doesn’t drive transformation.
Meaningful change happens when these tools are integrated into governance structures, operational
processes, and organizational culture.

The most advanced ports are deploying digital twins not just as visualization dashboards, but as active
decision-support systems that integrate weather, traffic, infrastructure, and energy data to anticipate and
mitigate disruptions before they happen.

Data platforms are evolving from passive repositories into orchestration engines that synchronize vessel
arrivals, berth allocation, hinterland flows, and regulatory checks. Automation is not replacing people; it is
augmenting human judgment, improving safety, and freeing capacity for higher-value decisions.

At the same time, digitalization introduces new risks. As ports become critical data hubs, cybersecurity and
digital trust move to the center of strategic planning. Protecting data integrity, ensuring sovereignty, and
safeguarding critical infrastructure are now foundational requirements for a credible port modernization
agenda.
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Of world merchandise trade
by volume moved by sea’

%

A call to curiosity and to action

Global trade is fundamentally maritime. More than 80% of world merchandise trade by volume
and nearly 90% in many developing economies is carried by sea, making maritime transport the
backbone of the global trading system®. When maritime flows are disrupted, supply chains
tighten, costs rise, and emissions increase, with few scalable alternatives.

Ports sit at the center of this system. Every vessel and shipment converges at a port, turning ports
authorities as key facilitators and stewards within complex trade and logistics systems,
responsible for coordinating efficiency, regulation, digitalization, and resilience intersect.

To strengthen global trade, transformation must begin where maritime trade meets land. Ports sit
at this intersection, anchoring the maritime system and shaping how goods, data, and energy
move through the world.

This thought-leadership paper is grounded in a guiding perspective: that ports of the future may
be shaped less by what they handle and more by what they enable. As global trade continues to
evolve amid disruption, ports are increasingly positioned to support more resilient value chains.
They may also play a role in advancing climate objectives through efforts such as energy
transition initiatives and green corridors. In parallel, ports have the potential to contribute to
greater trust among governments, industries, and citizens by expanding the use of data,
transparency, and security measures.

The chapters that follow examine this transformation in depth, exploring how innovation is
reshaping port operating models, which technologies are signaling the most impact, and what
early adopters across continents are teaching us about sequencing, governance, and scale.

This is not the story of a single port, a single technology, or a single region. It is the story of an
industry at a crossroads, where integration, intelligence, and sustainability are becoming the new
measures of competitiveness.

The ports of the future are already taking shape. The question is not whether they will influence
global trade, but who will guide their development and how deliberately they will do so.
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Port 5.0, powered by cloud, Al, and secure

collaboration

From physical gateways to intelligent, sustainable, and resilient platforms

Ports are entering a decisive decade. Critical to success is moving beyond thinking in silos, such as
terminal versus hinterland, operations versus energy, or policy versus technology, and begin
acting as platform orchestrators of global trade. This transformation unfolds across six mutually
reinforcing capabilities, brought to life by technologies already signaling their impact and by early
adopters who are setting the pace.

Smart,
automated
operations

Integrated

Integrated
customs and .
multimodal
borders
ecosystems
ecosystem
Capabilities
Secure, _
collaborative, Sustainable
and digital and resilient
infrastructure ports

Intelligent
marketplaces
and new value

streams
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Smart, Integrated Sustainable Intelligent Secure, Integrated
t te multimodal and resilient marketplaces collaborative, customs and
au omg > ecosvstems orts and new value and digital borders
y P streams infrastructure ecosystem

The shift

Automation is no longer limited to isolated machines. Today, it refers to digitally enabled
operations that provide situational awareness and operational insights, with Al supporting
analysis, planning, and scenario evaluation under human authority. It begins with a digital twin of
the port, fed by loT sensors and operational systems, and extended by Al that supports schedules
berths, stacks, equipment and crews in real time. The Port of Rotterdam illustrates this operating
model, combining a digital twin with live hydro-meteo, traffic, and infrastructure data to
coordinate vessel calls and landside flows.

A 5G roadmap underpins BVLOS drones, remote inspections and mobile robotics.>3

Inside a Modern Port Platform

Digital Twins + loT: Spatially aware models of quay walls, How Microsoft platform
cranes, yards, substations and fairways; predictive .he.l|.os .enable these
maintenance and dynamic berth/yard allocation.#> Initiatives:

Azure Digital Twins +
Azure loT to build
the living model of
the port

At-scale automation: Remote-controlled cranes, electric -
AGVs and Al-assisted scheduling at Singapore's Tuas on a
trajectory to ~65 million TEU capacity in the 2040s.°

Azure Al to help

Al control towers: Cloud analytics for upstream visibility, optimize berth plans
appointment harmonization and KPI-driven stack moves and
interventions—proven by the Port Optimizer in equipment health

Los Angeles.”

. . ) ) o Zero-Trust
Safety by design: Al video analytics, high-precision ‘v‘ foundations to run
positioning and digital-twin monitoring moving ports like automation securely
Busan from reactive to predictive safety.8?

@ Customer proof

Maersk uses Microsoft Azure to scale Port of Rotterdam operates a cloud-based
Remote Container Management digital port ecosystem using Microsoft
(real-time reefer telemetry) and Azure technologies to integrate loT data,
Connected Vessel analytics. These predictive analytics and digital-twin-based
capabilities support operational situational awareness—supporting
efficiency and reduced fuel use and real-time vessel planning, infrastructure
emissions.™0 management and the transition toward

autonomous shipping.’’
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Integrated

. Intelligent Secure, Integrated
Smart, igital Sustainable A

Igita . marketplaces collaborative, customs and

automated and resilient . .

: ecosystem and new value and digital borders
operations ports a
streams infrastructure ecosystem
The shift

Today, capacity is limited less by quay length and more by the weakest link inland. Coordinated
corridors of rail, road, inland waterways, and air provide the real leverage for throughput.
Hamburg shows how policy and technology work together in practice: Rail now carries over 50%
of hinterland containers, reducing road congestion and emissions while improving reliability.'?

Inside a Modern Port Platform

E On-dock rail at scale: Long Beach’s Pier B program (2024—-2032) will more than triple annual
on-dock rail to ~4.7 million TEU and enable 10,000-ft trains—modal shift by design.’3

Inland “buffer” ports: Georgia Ports’ Appalachian Regional Port and Blue Ridge Connector
@ offset hundreds of truck-miles per box by converting long-haul drays to rail, then shortening
first/last mile legs.™

R Community data: Neutral, API-first visibility—aligns terminals, truckers, railroads and cargo
A..2 owners on one operational picture.

Multimodal integration is necessary—but no longer sufficient. The next performance frontier lies
in port-to-port integration, where multiple ports operate as a single coordinated system,
unlocking economies of scale that no individual port can achieve alone.

This can happen within national borders, by integrating gateways and regional ports, or across
countries, by aligning ports along transnational trade corridors. The objective is not
consolidation, but coordination: Shared data, and systems and aligned governance that allow
volumes, capacity, and risk to be managed at the system level at a lower cost.

National port systems: HAROPA Port (Le Havre-Rouen—Paris) demonstrates how integrating

FD maritime gateways with inland river ports creates a unified corridor. By operating as one system
along the Seine axis, HAROPA pools scale, optimizes modal shift to inland waterways and rail,
balances demand across terminals, and offers shippers end-to-end reliability rather than
port-by-port variability.'

@ Transnational corridors: When ports in different countries align vessel calls, hinterland
corridors, and regulatory data, economies of scale emerge across borders. Volumes become
predictable, infrastructure investments de-risked, and corridor-level performance becomes the
commercial proposition.

Green corridors enabled by scale: Green corridors become viable when multiple ports commit

é\l,% jointly, often across countries, to common decarbonization targets, shared operational rules,
and unified data governance. Coordinated port calls, standardized emissions reporting,
synchronized fuel availability, and common digital MRV frameworks allow low-carbon routes to
scale beyond pilots into commercially sustainable lanes.
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Smart, |ntegrated Sustainable Intelligent Secure, Integrated

aviomted  (@EARMONSTIN  andresient | T colibente | cstoms and
operations ports a
streams infrastructure ecosystem
On-dock rail Inland “buffer” Community Port-to-port
at scale ports data integration
National port Transnational Green corridors
systems corridors enabled by scale

How Microsoft platform enables these initiatives:

Connected corridors on Azure for secure, API-driven data sharing across sea—rail-
road-air.

' Cross-port data platforms on Azure to enable trusted, sovereign, and interoperable
data sharing across multiple port authorities and countries.

Unified data governance using common data models, APIs, and access controls—
AY2&  allowing each port to retain autonomy while participating in system-level
coordination.

P Power Platform to integrate Port Community Systems (PCS) and scheduling across
stakeholders.

Digital twins to simulate network choices (e.g., train paths vs. gate slots, to simulate
- vessel rotations, hinterland flows, energy supply, and emissions outcomes across
multiple ports as one network) before they hit the ground.

@ Customer proof

The Port of Hamburg is pursuing extensive digitalization initiatives, using advanced IT
systems and integrated platforms to improve planning, operations, and collaboration
among stakeholders. Ports like Hamburg are exploring and deploying private 5G and
other modern communication technologies to support greater automation and
coordination in loading and unloading operations and to provide reliable
communications for security and staff across port facilities.’®”

Smooth traffic flow is crucial for the Port of Rotterdam. Efficient infrastructure use
minimizes costs and depends on the port authority remaining digitally fit. This has
accelerated significantly as hundreds of employees without programming experience
now use low-code automation to build and maintain their own applications. Power
Platform helps keep the Port of Rotterdam on track.®

Page 12


https://www.hamburg.de/resource/blob/1014480/19e27ca5e86fd2ffd2f1ece56050578e/hafenentwicklungsplan-operative-umsetzung-engl-data.pdf
https://pulse.microsoft.com/nl-nl/skill-forward-nl-nl/na/fa2-power-platform-houdt-port-of-rotterdam-op-koers/

Smart Integrated Sustainable Intelligent Secure, Integrated

= ope marketplaces collaborative, customs and
Zu?rr;?;ig :;l:)l:”:tzzfi and resilien and new value and digital borders
P y streams infrastructure ecosystem

The shift

Energy has become a core operational flow. Shore power, renewables, and low-carbon fuels now
need to be planned, scheduled, and metered with the same precision as vessel berthing. The EU’s
FuelEU Maritime makes this explicit, setting 2030 obligations for shore power availability and
mandatory ship connections at key ports.

The reality and the opportunity are clear. A 2024-2025 review shows that only about 20% of the
required EU shore power connections are installed or contracted. Grid capacity, timing, and
financing are the main barriers.’ Microgrids that combine cogeneration, solar PV, storage, and
advanced controls can fill these gaps while utilities upgrade infrastructure.

Inside a Modern Port Platform

Barcelona’s Energy Transition Plan:

Aims to cut CO, emissions by 85% by

2040. It targets Onshore Power Supply

for 65% of container and cruise calls by Microsoft for Sustainability to unify

2030, around 100 MWp of solar H : -

capacity, and roughly 1pO0,000 t/year of 4 § MRV/ETS reporting and emissions KPIs

sustainable fuels, creating an across scopes.

integrated energy platform for both

shipping and industry.20 Azure data + Al to schedule OPS slots,
" forecast energy loads, and optimize

shore vs. onboard generation.

How Microsoft platform enables these
initiatives:

EY + Microsoft solutions to
operationalize sustainability
performance and regulatory compliance
at enterprise scale.??

Singapore transpacific corridor couples
clean-fuel pilots with data sharing to
accelerate fleet transitions.?!

Green corridors: The LA/Long Beach- @

@ Customer proof

Azure provides Maersk access to a portfolio of cloud services
that support scalability, reliability, and operational efficiency.
These capabilities enable Maersk to build scalable platforms that
accommodate business growth and explore new approaches to
data analytics and machine learning, providing operational
insights and supporting ongoing innovation initiatives. 23
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Intelligent

Smart Integrated Sustainable SEEUTE Itz
! 9 o marketplaces collaborative, customs and
automated multimodal and resilient .
. and digital borders
operations ecosystems ports a
infrastructure ecosystem
The shift

As ports evolve into data platforms, new services are emerging. These include dynamic slotting,
predictive ETA and ETD, capacity and equipment exchanges, and even energy marketplaces that
match ships’ demand with shore-side supply in real time.

Inside a Modern Port Platform

APICA (Antwerp-Bruges): A port-wide How Microsoft platform enables these
digital twin integrating sensors, drones, initiatives:

cameras and “iNoses,” with predictive

simulation that underpins incident Azure Al for real-time matching and
response and community-wide pricing (berths, yard space, trucking

services—an operating “data fabric” for slots, rail paths, power)
future marketplaces.?*

services from PCS/Single Window

P Power Platform + APIs to expose
securely

Oulu (Finland): A cyber-secure digital
twin delivering multi-modal situational
awareness and planning—foundation
for autonomous transport, drone
services and collaborative apps.?®

Microsoft Entra, Purview and Dynamics

‘ 365 are powering the identity, billing
and governance services to monetize
data without compromising trust

@ Customer proof

Port of Antwerp-Bruges runs
the APICA digital twin on a
cloud-based architecture,
including Microsoft Azure,
creating a shared data
backbone that enables
predictive services, ecosystem
: coordination and the
Port of : foundations for future

Antwerp marketplace-style offerings.2®
Bruges '
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. Intelligent : Integrated
Smart, Integrated Sustam.a_ble s collaborative, customs and
automated multimodal and resilient
. and new borders
operations ecosystems ports
value streams ecosystem
The shift

As ports digitize, they become attractive targets. The right answer is not to slow down, it's to
build security into the platform: Zero-Trust, continuous monitoring, shared playbooks and
multi-agency operational coordination capabilities. EU transport policy for 2024-2029 puts
cybersecurity and crisis-readiness at the center of port competitiveness and resilience.?’

Inside a Modern Port Platform

Cyber-physical situational awareness: How Microsoft platform helps enable

Oulu’s €12.8 M program with VTT is these initiatives:

developing secure, real-time _ .
monitoring across sensors, radars and @ Zero-Trust across IT/OT, with Microsoft
traffic systems to speed incident Sentinel and Defender for threat

detection and recovery.?8 detection and response

Resilience engineering (redundant
“  connectivity/power, cyber ranges,

Governance and standards: tabletop exercises);

The IMO's 2024 PCS Guidelines clarify
roles, process re-engineering, and

interoperability. They serve as a 7~ Secure collaboration workspaces for
reminder that security depends as < customs, borders, health and

much on people and governance as it environment to operate from one truth
does on tools.29 during disruptions

@ Customer proof

Port of Oulu (Finland) uses
Microsoft Azure-based
platforms as part of its
digital-twin and situational-
awareness initiatives,
strengthening cyber-physical
resilience and enabling
coordinated operations across
port authority, public safety and
national security stakeholders.3°
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Integrated

. Intelligent Secure,
ST Integrated Sustaln.a.ble marketplaces collaborative, customs and
automated multimodal and resilient . .
. and new and digital
operations ecosystems ports R
value streams infrastructure
The shift

In the Port 5.0 era, customs and immigration are no longer just back-office compliance functions.
They have become core instruments of public value and national security. Ports serve as sovereign
borders where governments collect revenue, enforce fair trade, protect citizens, and safeguard
national interests. Digital integration helps these borders to be both stronger and faster,
supporting lawful trade while deterring illicit activity.

Inside a Modern Port Platform

Revenue-centric customs: Tariffs, duties, VAT, excise, and
carbon-based border measures are calculated accurately
and collected in advance using pre-arrival data, Al-driven
valuation and classification, and real-time integration with @ Single Window and Ports

treasury systems. This approach helps protect public Community Systems (PCS)

How Microsoft platform
enables these initiatives:

budgets while minimizing leakage. integration using secure
cloud platforms and APIs to
Fair and safe trade enforcement: Risk-based targeting, connect customs,

immigration, port
authorities and fiscal
systems.

non-intrusive inspection, and data fusion across shipping,
customs and intelligence systems allow authorities to

focus on high-risk consignments and combat counterfeit
goods, smuggling, sanctions evasion and environmental (.\ Al-powered risk engines to

crime without slowing trusted trade. optimize inspections for
revenue protection,

Digital immigration at the port border: Secure digital compliance and security.
identities and biometric verification streamline the Zero-Trust and Command
movement of crew, workers, and travelers while ? & Control platforms
maintaining immigration control and workforce integrity. enabling trusted data
sharing, cyber-physical
Border security at scale: Ports operate as multi-agency resilience and coordinated
border nodes, coordinating customs, immigration, police, response across border,

public safety and national

coast guard, public safety and defense through shared ,
defense agencies.

situational awareness and joint command structures.

@ Customer proof

The European Maritime Safety Agency (EMSA) uses the Azure-based Maritime

Data Platform to collect and analyze maritime data. These capabilities support
investigations of incidents, accidents, pollution, and other maritime events,
providing information that EU Member States and the Commission can use in
operational decision-making. By enabling more coordinated data access, the
platform contributes to smoother trade flows, improved safety, and greater
operational efficiency across the maritime domain.3'
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From vision to execution: The three-horizon

journey to the port of the future

Transformation does not happen in a single leap. We've seen that the most successful ports
sequence their ambition, building capabilities step by step, with each phase unlocking the next.
This journey unfolds across three horizons, each delivering tangible value while laying the
foundation for what comes next, guiding ports from traditional operations to Al-powered,

ecosystem-driven hubs that integrate goods, data, energy, and trust.

Horizon 1:
Get digital

Build the backbone

Modernize TOS/ERP

Cloud & hybrid
infrastructure

Unified data estate

APIs & data governance
loT on critical assets
Cyber foundations

Workforce upskilling

Operational focus

Efficiency & readiness

Horizon 2;
Decide smarter

Embed intelligence

Real-time control towers
Al-assisted decisions
Digital twins & simulation
Predictive maintenance
Dynamic berth/yard/gate

Emissions & energy
analytics

Human-in-the-loop Al

Performance focus

Throughput & resilience

Horizon 3:
Collaborate & create

Scale the ecosystem

Port Community
Platform/Trade Windows

APIs and data
collaboration

Cognitive/level creation
Predictive ETA/ETD
Assisted/autonomous ops

Monetizable digital
services

Marketplaces
(slots, energy)

Cross-border
collaboration

Operational focus
Efficiency & readiness
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Governance in the Al era: Trust by design

As automation and Al expand, governance becomes the quiet cornerstone of port ecosystems.
Technology provides role-based access, auditability, and neutrality, but leadership defines how
trust is sustained across agencies and partners. Ports that succeed act as trusted digital stewards,
not technology owners.

The port’s evolved role

With technology as an enabler, the port's role expands decisively:

* From throughput to public revenue protection

» From compliance to fair and secure trade

* From emissions reporting to energy transition execution

* From perimeter control to coordinated national resilience

Ports have become platform institutions, central to economic competitiveness and societal stability.

Looking forward

Technology does not make ports less relevant; it makes them indispensable. Leading ports are
those that use innovation to connect systems, align stakeholders, and operationalize national
priorities at scale.

Port leaders can act now to:

« Commit to a long-term digital vision anchored in national priorities—trade competitiveness,
fiscal integrity, climate action, and security.

* Invest first in strong digital foundations, governance, and cybersecurity, then scale real-time
intelligence and Al with confidence.

* Lead collaboration, positioning the port as a trusted platform that aligns customs, logistics,
energy, safety, and defense partners around shared outcomes.

* Measure what matters—throughput, emissions, revenue protection, resilience—and use data
to continuously adapt.

This is an extraordinary moment for ports to lead the next wave of digital transformation in global
trade and logistics. By embracing modern technologies and fostering a culture of innovation and
continuous improvement, ports can drive meaningful, measurable progress across efficiency,
security, sustainability, and resilience.

Microsoft is committed to supporting port authorities and their ecosystem partners in advancing
their economic, operational, and national priorities. Together, we can build port systems that are
more intelligent, secure, and responsive to the demands of global commerce, while strengthening
supply chain integrity and advancing climate and energy goals.

To explore tailored solutions and next steps, contact vaion@microsoft.com. Let's unlock the full
potential of technology to deliver the future of ports together.
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