


FOREWORD
Supply chain complexity isn’t going away, but
Al is changing how we tackle it. In this practical

guide, we skip the hype to show you exactly how
Al is solving real supply chain problems today.

You'll learn which Al technologies actually matter
for supply chains, how to evaluate them for your
business, and concrete steps to implement them
in ways that deliver quick wins while building
long-term value.
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EXECUTIVE SUMMARY

Why Your Investments Haven’t Been the Solution

Today’s supply chains face unprecedented challenges that traditional systems can’t handle:

« Global networks spanning hundreds of partners
Customer demands for real-time visibility and perfect delivery
Constant disruptions from weather to port congestion

Growing pressure to reduce costs while improving service

Traditional systems simply can’t keep up — they weren’t designed for this level of complexity
and speed. This is where Al creates a fundamental breakthrough. Unlike conventional
technologies that just capture data, Al learns from it and acts. This enables supply chains to
predict disruptions, adapt automatically, and make decisions at a speed and scale previously
impossible.

Glét?al trade volatility, geopolitical instability, ar?d. ' THE TRADITIONAL
shifting consumer demand have exposed the rigidity SYSTEM BREAKDOWN
of legacy systems. While many enterprises have

implemented data-driven platforms, these systems

often struggle with fragmented information, slow According to a survey of 250+ supply
response times, and a lack of predictive intelligence. chain leaders:
The New Al Opportunity in Supply Chai 38%

e Nnew ppOI' uni y n upp y am (and 58% of the largest companies)
Artificial Intelligence is no longer just an operational say supply chain blind spots are the
enhancement; it is a strategic imperative. Al is most significant limitation of their
reshaping supply chains by driving efficiencies in current technology
appointment scheduling, expedites, and supplier .
collaboration. 8in10

report having less than 75% of their

Yet, many supply chains remain trapped in outdated supply chain available in real time

infrastructure — siloed mainframes, paper-based

documentation, and fragmented systems — all 30%
of which hinder real-time decision-making and

add unnecessary costs. A 2024 World Economic
Forum report highlights that these inefficiencies
create significant bottlenecks, making it difficult

for businesses to react swiftly to disruptions and
market changes. The report underscores that
companies must replace legacy processes with Al-
driven automation and real-time data connectivity to
compete in today’s dynamic landscape. [WEF]

of large organizations say complex
workflows across systems prevent
them from getting value from their
supply chain tech stack
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By integrating Al-powered tools, organizations can eliminate delays, improve end-to-end
control, and transform decision-making from reactive to predictive. Rather than simply managing
disruptions as they occur, Al enables supply chains to anticipate challenges and automatically
adjust in real time — ensuring continuity, cost control, and a lasting competitive edge.

The Best Way to Deploy Al in Supply Chain Orchestration

Al is only as powerful as the system supporting it. For Al to make reliable decisions, it needs
continuous access to real-time data — ensuring its actions are grounded in current operational
conditions rather than outdated or incomplete information. The best Al-driven supply chains
aren’t just automated; they are built on a foundation of live, interconnected intelligence that
enables them to predict, adapt, and optimize in real time.

KEY TAKEAWAYS:

\- Traditional systems can’t keep up. Enterprises are running on a patchwork of
disconnected systems — logistics siloed from warehousing, warehousing siloed
from customer service — all built on legacy infrastructure that was designed for
batch processing, not the real-time, unstructured data flows that exist today.

Y. Alisa necessity, not a luxury. Al's ability to synthesize vast, real-time datasets

comprised of a variety of formats offers a competitive advantage over legacy
platforms.

~- Al thrives on accurate data and context. Platforms with an intelligent
orchestration layer that combines Al, digital twins, and real-time networks create
the most accurate environment in which Al tools can operate.

The next chapter will explore how Al is now delivering measurable value in supply chains,
breaking down the different types of Al technologies that are shaping the future.



The Al Tech Landscape:
Why Agents Are Leading the
Revolution




Understanding the Different Types of Al Technologies

Supply chain leaders need to understand the distinct capabilities and limitations of different Al
approaches to make informed investment decisions. Let’s examine the key technologies and
their applications in supply chain operations.

1. Foundation Models & Machine Learning:

> Deep Learning: Powers complex pattern recognition for demand forecasting and
anomaly detection

> Large Language Models: Enable natural interface with supply chain data and systems,
plus automated document processing and communication

> Computer Vision: Drives automated quality control, warehouse robotics, and real-time
asset tracking

2. Decision Intelligence Systems:

> Probabilistic Forecasting: Goes beyond point estimates to model uncertainty in demand
and supply

> Multi-objective Optimization: Balances competing constraints across inventory,
transportation, and service levels

> Causal Al: Understands cause-and-effect relationships in supply chain disruptions

3. Emerging Capabilities:
Al AGENTS — THE MOST

Agentic Al: Autonomous systems that
’ y °3> POWERFUL Al TOOL AVAILABLE

can reason about complex supply
chain tradeoffs and take action

> Digital Twins with Embedded Al Unlike other Al technologies that handle
Real-time virtual representations specific tasks, Al agents can:
that simulate scenarios and optimize .
L » Operate autonomously across multiple
decisions

systems
> Federated Learning: Enables Al

models to learn across organizational

+ Make complex decisions using real-

boundaries while preserving data time data
privacy . Learn and improve from experience
The real power comes from combining these - Take action without human intervention

technologies - for example, using foundation
models to understand unstructured data,
causal Al to reason about interventions, and
agentic Al to execute optimal decisions.

According to Gartner’s latest research, by
2026, 75% of enterprise-generated data
will be created and processed outside a
traditional centralized data center. This
shift demands Al systems that can operate
independently and adapt to changing
conditions - exactly what Al agents are
designed to do. [Gartner
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Al as a Force Multiplier

Al is not merely an enhancement — it is a force multiplier that amplifies supply chain efficiency.
It enables accurate decision-making at scale, reduces landed costs, and improves agility in
responding to disruptions.

Companies that have integrated Al-driven logistics management have experienced:

20-30% 5-15% 30-50%

reduction in inventory decrease in logistics improvement in supply

costs through better costs due to optimized chain visibility, allowing

forecasting. [Deloitte] routing and dynamic for proactive risk
demand sensing. [EY] management. [McKinsey]

Realizing Al’s Potential
The power of Al, especially autonomous agents, depends on three foundational elements
working together:
Network Insights:
« Real-time view of global supply chain conditions and disruptions
- Understanding of external factors like weather, port congestion, and capacity constraints

- Continuous updates from carriers, suppliers, and other network participants

Digital Supply Chain Models:
« Living digital representations of your orders, inventory, assets, and shipments
- Clear view of how your operations interact with the broader network

« Real-time understanding of impact when conditions change

Intelligent Action:
« Al agents that can understand complex situations and take action
« Ability to automatically adjust plans when disruptions occur

« Smart handling of exceptions without constant human intervention
What makes this approach powerful is how these elements strengthen each other. The Al
doesn’t just benefit from better visibility and modeling — it actively improves them. It can spot

patterns humans might miss, predict issues before they occur, and continuously learn from new
situations to make better decisions.
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The key is connecting these three layers — seeing what’s happening across the network,
understanding how it affects your supply chain, and having intelligent systems that can respond
quickly and effectively.

KEY TAKEAWAYS:

Al Agents are Transformative: Implementing Al agents can lead to significant
improvements in supply chain efficiency and responsiveness.

Diverse Al Technologies Offer Synergistic Benefits: Leveraging a
combination of Al tools can address various supply chain challenges effectively.

Strategic Implementation is Crucial: Success with Al requires high-quality data
to ensure the actions it takes are reliable, productive and safe.

The next chapter will explore enabling technologies like digital twins and real-time data that
are shaping Al-driven supply chains.



Enabling Technologies for
an Al-Driven Future




Digital Twins: Contextual Insights for Real-Time Decision-Making

Simply put: digital twins are living digital representations of your orders, inventory, assets, and
shipments with a clear view of how your operations interact with the broader network. It’s here
where new signals can be instantaneously analyzed to understand the consequences of things
like snow storms or derailments, to help organizations understand how their business is affected
by new exceptions and disruptions.

Just as a self-driving car needs accurate sensor data to make safe decisions, Al requires
comprehensive, real-time data to deliver reliable results. Organizations that implement real-time
data capabilities in their supply chains see measurable improvements across:
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Inventory Customer Working capital
optimization through satisfaction through efficiency through
dynamic stock level proactive disruption data-driven inventory
adjustments management positioning

Leading organizations achieve these results by ensuring their Al systems have continuous
access to live operational data, rather than making decisions based on outdated information.

Key benefits of Al-driven real-time data:
- Strategic Risk Management: Al continuously monitors and responds to market shifts,
weather events, and port congestion before they impact your bottom line

- Network-Wide Intelligence: By correlating data across your operations with external
signals, Al identifies emerging patterns that help prevent costly disruptions

- Autonomous Operations: Al automatically resolves routine exceptions, allowing your team
to focus on strategic decisions that drive competitive advantage

Integrating Al into the Supply Chain

Generic Al solutions, no matter how sophisticated, can’t transform your supply chain operations
if they’re just bolted on from the outside. Al must be deeply embedded in your supply

chain systems, with native access to your network data, operational context, and execution
capabilities.



Critical Requirements for Effective Supply Chain Al:

- Native Integration: Al must be built into your supply chain systems, not layered on top. It
needs direct access to your operational data and the ability to execute decisions.

- Supply Chain Context: Your Al needs to understand the complex relationships between
orders, inventory, and shipments — context that can’t be learned from generic training.

- Real-World Execution: Beyond making recommendations, Al must be able to actually
implement changes through your existing systems and workflows.

The most successful organizations aren’t just adding Al capabilities — they’re deploying
purpose-built Al that’s designed specifically for supply chain operations and can act as a native
part of their control tower.

KEY TAKEAWAYS:

Purpose-Built Al: Generic Al solutions won'’t transform your supply chain —
you need Al that’s native to your systems and deeply understands supply
chain context.

Real-Time Foundation: Just like self-driving cars need accurate sensor data,
supply chain Al needs live operational data to make reliable decisions.

Execution Power: True value comes from Al that can not only identify
opportunities but actually implement changes through your existing systems.

Digital twins provide the essential context that Al agents need to make intelligent supply chain
decisions. However, without a continuous feed of real-time data, even the most advanced digital
twin becomes outdated.

In the next chapter, we will explore how real-time data fuels Al-powered decision-making,
ensuring that digital twins remain accurate and actionable while enabling Al Agents to react
instantly to ever-changing supply chain conditions.



The Role of Real-Time Data
in Al Decision-Making




For Al to be truly effective in supply chain management, it must be powered by real-time data
from both external global signals and a company’s internal tech stack. Al is only as good

as the information it processes — without live, contextual insights, even the most advanced Al
models risk making outdated or irrelevant decisions.

Why Real-Time Data is Essential

Traditional supply chains rely on fragmented systems that operate in silos, creating lags in
decision-making and missed opportunities for optimization. Al-driven supply chains, however,
require a constant flow of fresh, interconnected data from multiple sources:

- External Global Signals: Al must account for disruptions beyond a company’s direct
control, including port congestion, traffic conditions, weather disruptions, geopolitical
changes, and macroeconomic shifts. These external variables significantly impact
supply chain efficiency, and Al models must process them in real time to make informed
adjustments.

- Internal Business-Owned Data: A company’s own systems hold vital insights that Al
must integrate. Enterprise platforms such as ERP, TMS, WMS, and OMS provide real-time
inventory positions, order status updates, and supplier performance metrics. Al optimally
functions when these systems are fully connected, enabling synchronized decision-making
across logistics, procurement, and fulfillment.

By fusing external disruptions with internal operational data, Al agents can interpret, predict, and
act with accuracy — enabling supply chains to move beyond reactive responses to predictive
orchestration.

How Al Agents Use Real-Time Data

Al Agents are the decision-makers of modern supply chains. Unlike traditional automation, they
don’t just execute rules; they learn, adapt, and optimize based on continuous real-time data
flows.

- Context-Aware Decision-Making: Al agents analyze real-time shipment movements,
warehouse availability, and production timelines to determine the best next steps.

- Proactive Disruption Management: \When a delay is detected, Al agents instantly assess
alternative carriers, inventory reroutes, or supplier adjustments, preventing service failures.

- Autonomous Execution: Al doesn’t just suggest actions — it integrates with enterprise
systems to execute decisions automatically, reducing the burden on human teams.



The Business Impact of Real-Time Al Integration

Companies that integrate real-time Al decision-making into their supply chains achieve:

improvement in reduction in logistics service levels and customer
operational efficiency costs by proactively satisfaction, with Al

by eliminating delays managing disruptions dynamically adjusting to

and optimizing and rebalancing keep supply chains running
resources. [Gartner networks. [Deloitte smoothly. [McKinsey

- Real-time data is the foundation of effective Al decision-making — without it,
Al operates blindly.

~- Al agents thrive when connected to both external global signals and
internal enterprise systems, enabling predictive and automated decision-
making.

~- A fully integrated Al-driven supply chain creates agility, reducing costs and
improving efficiency across logistics and fulfillment.

Al Agents can only reach their full potential when they operate within a system built on real-time
data for accurate timing and digital twins for essential context. This interconnected foundation
enables Al to make precise, autonomous decisions that drive efficiency, mitigate disruptions,
and continuously improve supply chain performance.

The next chapter will explore how Al-powered orchestration connects real-time data,
automated decision-making, and enterprise systems to create truly autonomous supply chains.


https://www.gartner.com/en/supply-chain/topics/supply-chain-ai
https://www.deloitte.com/us/en/pages/operations/articles/ai-in-modern-supply-chain-management.html
https://www.mckinsey.com/capabilities/operations/our-insights/supply-chain-risk-survey

FourKites’ Intelligent
Control Tower™ — The
Strategic Advantage




The FourKites Approach Unpacked

While Al-powered control towers have become an essential component of modern supply
chains, FourKites elevates the category by leveraging Al agents, digital twins, and real-time data
to create a truly predictive and autonomous system. Unlike traditional control towers that rely on
delayed or siloed data, FourKites provides end-to-end visibility and proactive decision-making
capabilities that drive measurable business impact.

How FourKites delivers a strategic advantage:

- Digital Workers: These Al agents are purpose-built for autonomous supply chain
orchestration. Our digital workforce continuously monitors and optimizes the supply chain,
predicting disruptions and automatically adjusting workflows to prevent delays.

- Dynamic Digital Twins: Rather than just simulating scenarios, FourKites’ Digital Twins
dynamically reflect real-time operations, correlating multiple datasets to predict and project
outcomes with unparalleled accuracy.

- Real-Time Network: A live connection to a business’ applications alongside FourKites’ real-
time network to correlate external and internal signals when developing predictions.

- Seamless Data Integration: FourKites connects logistics, inventory, customer service,
sales, and procurement systems into a single Al-driven command center, enabling teams to
make decisions with complete operational context.

A New Approach to Orchestration

FourKites’ Al-powered control tower isn’t just about seeing your operations — it enables
organizations to act with intelligence and agility by automating decisions and optimizing
logistics at scale. Key differentiators include:

- Rapid Deployment & Scalability: Designed
for easy integration, FourKites” Al platform

scales with business growth while
maintaining operational efficiency. » Al-driven insights reduce supply

. . chain costs by 20% by optimizing
« Enhanced Decision-Making: Al-powered

dati hel v chain lead routes, carrier selection, and inventory
recommendations eps’uppyc ain leaders olanning. [McKinsey]
make smarter, faster decisions that reduce

costs and increase service levels. Automated exception management

decreases delays by up to 40%,
- Operational Agility: The combination of ys By up °

real-time data and predictive intelligence

allows companies to quickly adapt to market

shifts, disruptions, and demand fluctuations. Improved on-time performance by
35%, ensuring more reliable deliveries
and fewer penalties. [Gartner

preventing costly disruptions before
they escalate. [Deloitte]
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Real-World Impact

FourKites customers are already experiencing transformational business outcomes through
its Al-powered orchestration. Companies that have implemented FourKites’ Intelligent Control

Tower report:

reduction in inventory improvement in supply revenue opportunities by
carrying cost due chain resilience, with optimizing network design
to precise demand real-time insights and logistics efficiency.
forecasting and Al-driven enabling proactive risk

warehouse optimization. mitigation.

FourKites’ Al-powered control tower goes beyond visibility, actively
orchestrating supply chain operations for maximum efficiency.

Digital Workers and Digital Twins enable predictive decision-making,

allowing companies to anticipate and prevent disruptions rather than just react
to them.

Real-time data integration ensures a single source of truth, breaking down
silos and enabling seamless, intelligent decision-making.




Implementation,
Leadership, and
Future-Proofing




Best Practices for Implementation

Adopting Al in the supply chain isn’t simply about deploying technology — it requires a strategic
shift in mindset, processes, and infrastructure. Successful Al adoption hinges on well-planned
integration, clear objectives, and strong leadership commitment.

Key Steps for a Smooth Al Transition

Define Clear
Objectives

Identify the
specific pain
points Al will
address, such as
reducing inventory
costs or improving
your rate of in-full
deliveries.

Invest in Data
Quality

Al is only as good
as the data it
processes; ensure
real-time, accurate,
and standardized
data across all
systems.

Leadership in the Al Era

Successfully transforming your supply chain with Al requires more than just technology
investment — it demands a fundamental shift in how we think about operations and decision-

making.

Executive Priorities for Success

Ensure Cross-
Functional
Collaboration

Al implementation
involves logistics,
procurement, IT,
and finance teams
working together
for seamless
integration.

Adopt a Phased
Approach

Start with pilot
programs before
scaling Al across
the entire supply
chain.

Leverage Al
for Decision
Automation

Use Al to

automate repetitive
decision-making
processes

and improve
operational
efficiency.

« Focus on High-Impact Use Cases: Start where Al can demonstrably improve critical
metrics like OTIF or working capital. Success in these areas builds credibility and
momentum for broader transformation.

- Empower Your Teams Differently: Rather than having your experts chase status updates
or manually adjust plans, enable them to focus on relationship management and strategic
improvements. Al should handle the routine so humans can tackle the exceptional.

- Rethink Performance Metrics: Traditional supply chain KPIs don’t capture the value of
predictive intervention or network-wide optimization. Develop new metrics that measure
both immediate results and long-term resilience.

- Build Progressive Trust: Start with Al in advisory mode for critical decisions, validate its
recommendations, then gradually expand its autonomous decision-making authority as it

proves itself.

This approach acknowledges that Al isn’t just another tool — it’s a fundamental shift in how
supply chains operate and how teams work. The goal isn’t to layer Al onto existing processes,
but to reimagine how work gets done when you have intelligent systems working alongside

your team.

CHAPTER 5: IMPLEMENTATION, LEADERSHIP, AND FUTURE-PROOFING
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Future Trends and Scalability

New Al capabilities are emerging so rapidly that even tech leaders at Fortune 500 companies
admit they’re struggling to keep up. You don’t just need an Al vendor right now — you need

a strategic partner who is investing in research and development, capable of seeing around
corners and helping you seize opportunities.

Key Al Developments Reshaping Supply Chain

Multi-Agent Orchestration: Moving beyond single-purpose Al to coordinated systems of
specialized agents that can collectively optimize across inventory, transportation, and labor
decisions while respecting complex constraints.

Real-Time Learning & Adaptation: Al systems that don’t just execute pre-trained strategies
but can rapidly adapt to new situations by learning from live network data and actual
outcomes.

Collaborative Intelligence: Al that can work seamlessly with human experts, explaining its
reasoning, incorporating human feedback, and gradually taking on more complex decisions
as it proves its reliability.

Network Effect Intelligence: Systems that learn not just from your data but from patterns
across the entire supply chain network, while maintaining privacy and security boundaries.

Building an Adaptive, Future-Ready Supply Chain

To realize lasting value from Al, organizations need to build the right foundation. Focus on these
key elements:

Network-Wide Intelligence: Your systems should process millions of real-time updates
across orders, inventory, and shipments while maintaining performance. When a port delay
affects 10,000 containers, you need immediate insight into which customer orders are
impacted.

System Flexibility: Your Al shouldn’t just connect to your ERP via API - it needs deep
integration to execute decisions. When Al identifies better inventory positions, it should be
able to automatically adjust allocations across your network.

Adaptive Learning: Your Al must evolve as your business does. When you add new
suppliers, enter new markets, or change service levels, the system should automatically
incorporate these changes into its decision-making.



KEY TAKEAWAYS:

Successful Al adoption requires strong leadership, data integrity, and cross-
functional collaboration.

Al will continue evolving with trends such as prescriptive analytics, generative
Al, and sustainability optimization.

Future-proofing Al-driven supply chains means prioritizing scalability,
integration, and continuous learning.

The Conclusion will summarize Al’s transformative role in supply chain orchestration and
provide a roadmap for organizations looking to implement Al-powered solutions.



Conclusion



Key Strategic Takeaways

As global supply chains continue to evolve, Al is no longer a futuristic concept — it is a necessity
for resilience, efficiency, and competitive advantage. This eBook has explored how Al-driven
technologies such as Al agents, digital twins, and Intelligent Control Towers are reshaping
logistics and supply chain management. Here are the essential takeaways:

- Al-powered decision-making transforms supply chain operations by enabling real-time
visibility, predictive analytics, and automated optimization.

- Intelligent Control Towers break down silos and empower organizations with proactive
rather than reactive logistics management.

- Al adoption requires strong leadership and cultural change, ensuring cross-functional
collaboration and a commitment to data integrity.

« Scalability and continuous improvement are critical, as Al-driven supply chains must
adapt to new technologies, increasing data volumes, and evolving market conditions.

« The future of supply chain management will be Al-driven, with trends such as
prescriptive analytics, generative Al, and Al-powered sustainability initiatives leading the
way.

A Call to Action

Organizations that fail to embrace Al risk falling behind in an increasingly
competitive and dynamic market. Now is the time to:

[Z] Evaluate Al opportunities in your supply chain: Identify key areas where
Al-driven improvements can enhance efficiency, reduce costs, and improve
service levels.

> Consider things like supplier challenges or OTIF-related headwinds.

> See where your highest unplanned costs are coming from — detention
at facilities? Unplanned expedites due to missed appointments?

See where most manual communications occur internally and externally.
Are your logistics teams focused on telling customer service teams the
status or location of their orders? Are they spending their days chasing
carrier updates?

[Z] Invest in scalable Al solutions; Partner with industry-leading Al providers to
ensure seamless implementation and long-term sustainability.

[Z] Foster an Al-driven culture: Train teams, build Al literacy, and establish a
data-centric mindset across your organization.

By leveraging Al, supply chain leaders can transition from static, reactionary
operations to agile, predictive, and automated ecosystems that drive long-
term success.




Next Steps

Ready to take the next step in Al-driven supply chain
transformation?

Explore how FourKites’ Intelligent Control Tower can provide
real-time visibility, predictive analytics, and automated
decision-making tailored to your business needs.

TRANSFORM MY SUPPLY CHAIN WITH Al



https://www.fourkites.com/fourkites-ai/agentic-ai/?utm_source=web&utm_medium=content&utm_campaign=ict-buyers-guide

