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Drawing from real-world 
implementations and insights from 
supply chain executives at Fortune 500 
manufacturers, this paper explores:

Executive 
summary
For decades, supply chain professionals have 
relied on maturity models that position resilience 
as the ultimate goal. But in an era where 
disruptions have increased 38% year over year 
and 57% of companies take a week or more 
just to be alerted to supply network disruptions, 
resilience alone is no longer sufficient.

The pace and complexity of modern supply chain 
disruptions—from port strikes and geopolitical 
conflicts to forced labor enforcement and sudden 
supplier closures—have outstripped the capabilities 
of traditional, human-driven risk management 
approaches. What’s needed is a fundamental 
shift from reactive and predictive models to 
truly autonomous supply chain intelligence.

This whitepaper introduces a modern maturity 
framework designed for the agentic AI era. It 
addresses the critical question facing supply chain 
leaders today: How do we move from systems 
that merely alert us to disruptions, to platforms 
that autonomously sense, recommend, and 
act on risks before they impact operations?
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E XECUTIVE SU MMARY

•	 �Why traditional maturity models must 
evolve beyond resilience as an endpoint

•	 �The six foundational elements required to 
enable autonomous risk management

•	 �A practical roadmap for progressing from 
proactive to predictive to autonomous maturity

•	 The data foundation: Closing the readiness gap

•	 �What high-performing teams are doing differently 
to achieve measurable business impact



M AT U R I T Y M O D E L E V O L U T I O N

 ��When manual triage can’t keep up
 �Consider a real-world scenario: A major earthquake hits overnight in East 
Asia. Alerts begin firing across multiple systems. Leadership immediately 
asks the critical question: Does this actually impact us?

 �In traditional maturity models, even high-performing teams face 
significant challenges answering this question quickly:

•	 �Supply chain data sits across multiple systems—procurement, logistics, 
quality, finance, each with different levels of completeness and accuracy

•	 �Mapping which suppliers operate at which affected sites requires manual 
triangulation of site data, shipping routes, and supplier relationships

•	 �Determining which parts are at risk demands cross-referencing bill 
of materials data with supplier manufacturing locations

•	 �Quantifying business impact requires connecting inventory positions, 
production schedules, and customer commitments

•	 �Identifying mitigation options means researching alternate suppliers, 
logistics routes, and inventory positioning—all under time pressure

This manual triage process, even when executed by experienced professionals 
using sophisticated tools, typically requires hours or days. Meanwhile, 
the disruption is actively impacting operations, customer commitments 
are at risk, and competitors may be securing alternate capacity.

Worse still, leadership cannot get timely answers to critical questions:

•	 ��What’s the total landed cost impact from expedited freight and premium suppliers?

•	 �How much revenue is at risk from delayed customer orders?

•	 �What’s the potential brand damage from quality issues or service failures?

The acceleration 
of disruption
The supply chain landscape has fundamentally 
changed. Organizations are experiencing a 
38% year-over-year increase in supply chain 
disruptions, and the speed and complexity 
of these events continues to accelerate. Port 
strikes that once affected isolated regions 
now ripple through global networks within 
hours. Regulatory enforcement actions around 
forced labor and environmental compliance 
create sudden exposure risks deep in sub-
tier supplier networks. Geopolitical tensions 
can shift overnight, rendering carefully 
constructed sourcing strategies obsolete.

Yet despite this acceleration, 57% of 
companies still require a week or more just 
to be alerted to disruptions in their supply 
network. By the time many organizations 
detect an issue, assess its impact, and 
mobilize a response, the window for effective 
mitigation has often already closed. The gap 
between disruption velocity and organizational 
response capability has never been wider.

Why traditional maturity 
models must evolve
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The resilience plateau
Traditional maturity models typically position resilience as the destination—the state where 
organizations have achieved comprehensive visibility, established business continuity 
plans, and built redundancy into their supply networks. This made sense in an era of 
episodic disruptions where the goal was to absorb shocks and recover quickly.

But resilience assumes that disruptions are exceptions to be weathered, not the 
new normal state of operations. It positions supply chain risk management as a 
defensive capability, focused on protection and recovery rather than a competitive 
advantage that enables faster, more informed decision-making.

Organizations that have achieved resilience maturity are discovering that while they can 
now survive disruptions more effectively, they’re still fundamentally reactive. They’re 
still dependent on humans to connect dots, prioritize responses, and execute mitigation 
plans. And humans, no matter how experienced or well-supported by technology, cannot 
operate at the speed and scale that modern supply chain complexity demands.

T H E R E S I L I E N C E P L AT E A U
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The data 
foundation: 
Closing the 
readiness gap
Before any organization can 
progress toward autonomous 
risk management, it must 
address what we call the data 
readiness gap, which is the 
difference between having data 
and having data that stakeholders 
trust enough to act on at scale 
without constant verification.

Building visibility, context, and 
trust across your supply chain
The data readiness operates across three critical dimensions:

1. Accessibility: Getting what you need
Most organizations underestimate the 
visibility gap in their supply chain data. It’s 
not just about having supplier names in a 
system; it’s about having comprehensive, 
connected data across multiple dimensions:

•	 �Supplier tiers: Not just Tier 1 
suppliers, but Tier 2, Tier 3, and 
even deeper for critical materials

•	 �Sites and facilities: Manufacturing 
locations, distribution centers, 
ports of origin and destination

•	 �Materials and components: Bill of 
materials data, critical raw materials, 
single-source components

2. �Context: Understanding 
business impact
Raw visibility data becomes actionable only 
when enriched with business context:

•	 �Revenue exposure: Which disruptions 
could impact which product lines, 
customers, or market segments

•	 �Compliance risk: What regulatory 
obligations apply to which 
suppliers, materials, or regions

•	 �Operational criticality: Which 
suppliers or components are on critical 
paths for production schedules

3. Trust: Validating data quality
Even comprehensive, contextualized 
data remains unusable if 
stakeholders don’t trust it:

•	 �Validation: Regular verification 
through supplier outreach, site visits, 
and third-party data sources

•	 �Governance: Clear ownership, update 
processes, and data quality metrics

•	 �Explainability: Transparency into data 
sources, lineage, and confidence levels
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Why sub-tier visibility 
matters more than ever

Scenario 1 - Compliance enforcement at the border: A manufacturer receives notice 
that a shipment has been detained at U.S. Customs under the Uyghur Forced Labor 
Prevention Act (UFLPA). The Tier 1 supplier insists their facility has no connection 
to the Xinjiang region. But investigation reveals that a Tier 3 raw material supplier 
sources from the flagged region —three levels removed from the manufacturer’s 
direct visibility. Without sub-tier mapping, the exposure remained invisible until it 
halted operations. Similar enforcement patterns are emerging across EU regulations, 
creating systematic scrutiny that extends well beyond direct supplier relationships.

Scenario 2 - The hidden single point of failure: An automotive manufacturer 
maintains relationships with five diverse Tier 1 seat suppliers across different 
regions, appearing to have strong supply redundancy. When a fire destroys a specialty 
foam manufacturer in Taiwan, all five suppliers simultaneously halt production. 
The manufacturer discovers too late that this single Tier 3 supplier produced a 
proprietary flame-retardant foam critical to all their Tier 1 partners. What looked 
like diversification at Tier 1 was actually a dangerous concentration at Tier 3.

Scenario 3 - The cost reduction opportunity: During a sub-tier mapping exercise, a 
medical device company discovers that three of their Tier 1 contract manufacturers 
all source injection-molded components from the same Tier 2 supplier in Malaysia. By 
establishing a direct relationship and consolidating volumes, they reduce per-unit costs 
by 18% while improving supply security through direct visibility and communication.

Organizations need practical 
strategies to improve 
sub-tier visibility:

•	 �Leverage Tier 1 relationships: Build 
sub-tier mapping requirements into 
supplier contracts and scorecards

•	 ��Focus on critical materials: 
Prioritize sub-tier mapping for high-
risk commodities and regions

•	 ��Use technology intelligently: 
Combine supplier-provided data 
with third-party intelligence to 
validate and extend visibility

•	 �Participate in industry initiatives: 
Collaborate through industry 
associations to build shared visibility 
into common sub-tier suppliers
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A modern maturity 
framework for the 
agentic era

Moving beyond resilience requires a new 
maturity framework—one that recognizes 
autonomous operation as the destination and 
provides a practical roadmap to get there.

Proactive

Disruption monitoring

Supplier Mapping

Risk management

Compliance management

Remediation and planning

Predictive Autonomous

Basic alerts (emails, news scanning) AI-driven alerts, some 
scenario planning

Full AI orchestration, event 
triggered agentic response

Tier 1 only, scattered data Multi-tier with partial automation Autonomous multi-tier and 
supplier validated mapping

Ad-hoc scoring, manual dashboards AI-powered risk classification, 
scenario planning

Agentic risk scoring and auto-
war room collaboration

Manual checks, reactive audits Automated watchlists, self-
reporting, and policy management

Agentic compliance with real-time 
scanning and auto-recommendation

Basic playbooks, mostly 
offline collaborations

AI-assisted ‘what-if’ scenario 
planning and recommendations

Full ‘auto-pilot’ with dynamic 
mitigation and autonomous action

Human-driven AI-assisted AI-executed
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S U P P LY C H A I N R I S K M AT U R I T Y S TA G E S

The three stages of modern 
supply chain risk maturity

Stage 1: Proactive
At the proactive stage, 
organizations have established 
foundational capabilities:

•	 �Disruption monitoring: Real-
time tracking of events that 
could impact the supply chain

•	 �Supplier mapping: Comprehensive 
visibility into Tier 1 suppliers and 
expanding sub-tier transparency

•	 �Risk management: Structured 
processes for risk assessment 
and mitigation planning

•	 �Compliance management: 
Programs for regulatory adherence 
and supplier due diligence

The key characteristic of proactive 
maturity is that responses are still 
fundamentally human-driven. Systems 
provide alerts and data, but people 
must perform the analysis, make 
decisions, and execute responses.

Stage 2: Predictive
Predictive maturity introduces 
intelligence that can forecast potential 
disruptions and model their impacts:

•	 �Scenario planning: Modeling 
potential disruptions before they 
occur to understand exposure

•	 �Weak signal detection: 
Identifying early indicators 
of supplier instability, market 
shifts, or regulatory changes

•	 �Impact quantification: Automated 
calculation of revenue exposure, 
landed cost implications, 
and compliance risk

•	 �Mitigation recommendations: 
AI-generated options for 
alternate suppliers, logistics 
routes, or inventory positioning

At the predictive stage, systems 
are actively analyzing patterns and 
suggesting responses, but final 
decisions and execution still require 
human judgment and action.

Stage 3: Autonomous
Autonomous maturity represents 
the frontier of supply chain risk 
management, where AI doesn’t 
just alert or recommend, but acts 
within defined guardrails:

•	 �Automated supplier outreach: 
Systems initiate contact 
with affected suppliers to 
gather impact data

•	 �Workflow initiation: Automatic 
assignment of tasks to appropriate 
teams with deadlines and context

•	 �Mitigation playbook execution: 
Pre-approved responses 
triggered automatically when 
specific conditions are met

•	 �Real-time adaptation: Continuous 
adjustment of recommendations 
as situations evolve

Autonomous systems operate within 
defined guardrails and escalate to 
humans when strategic judgement 
is required, enabling human-in-
the-loop decision-making.
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Six elements required for 
autonomous maturity

Progressing toward autonomous 
risk management requires 
organizational readiness across 
six interconnected elements:

ASSESSMENT

“How do we 
contextualize 

business impact?”

OUTCOMES

“Is this delivering 
measurable 

business impact?”

36

DATA FOUNDATION

“Do we have trusted data 
we can act on at scale?”

SKILLS AND GOVERNANCE

“Who sets guardrails and 
owns AI-driven decisions?”

1

5

PLATFORM

“Where is our single source 
of truth and action?”

PROCESS INTEGRATION

“How do we integrate 
into operations?”

2

4
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1. Data foundation
Question to ask: Do we have trusted 
data we can act on at scale?

Without comprehensive, validated, 
and contextualized supply chain 
data, no amount of AI sophistication 
will deliver reliable autonomous 
operation. This remains the biggest 
constraint for most organizations.

4. Process integration
Question to ask: How do we 
integrate into operations?

Autonomous risk management 
cannot operate in a silo. It must 
integrate with procurement 
workflows, production planning 
systems, quality management 
processes, and financial controls. 
Embedding risk into operations 
ensures that insights drive action.

2. Platform
Question to ask: Where is our 
single source of truth and action?

Autonomous operation requires 
a unified platform that integrates 
data, intelligence, and workflow 
execution. Fragmented systems, 
no matter how sophisticated 
individually, cannot support the 
seamless sense-recommend-act 
cycles that autonomy demands.

5. Skills and governance
Question to ask: Who sets guardrails 
and owns AI-driven decisions?

Organizations must define what 
decisions AI can make autonomously, 
what requires human review, and 
who owns outcomes. It’s more 
about setting strategy, defining 
guardrails, and handling exceptions 
that exceed AI capabilities.

3. Assessment
Question to ask: How do we 
contextualize business impact?

AI must be able to translate supply 
chain events into business terms: 
revenue exposure, landed cost, 
customer impact, compliance 
risk, brand implications. This 
requires connecting supply 
chain data to financial systems, 
customer commitments, and 
regulatory requirements.

6. Outcomes
Question to ask: Is this delivering 
measurable business impact?

Maturity must be measured by 
outcomes, not activity metrics. 
Examples include: time from 
disruption to impact quantification, 
percentage of disruptions mitigated 
before impacting operations, 
reduction in expedited freight 
costs, improvement in on-
time delivery performance.

Six elements required for autonomous maturity:

A U T O N O M O U S M AT U R I T Y E L E M E N T S
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Operationalizing agentic AI: A practical roadmap

How agentic AI works in supply 
chain risk management

Agentic AI operates through a continuous sense-recommend-act cycle
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Sense: Real-time 
event detection
AI continuously monitors:

•	 �News sources, social media 
platforms, and public agency 
feeds for emerging events

•	 �Company websites and 
press releases for supplier-
specific developments

•	 �Proprietary risk intelligence 
for weak signals like financial 
distress or quality issues

But sensing isn’t enough. The system 
must filter for relevance. A port strike in 
Los Angeles matters very differently to a 
company with no West Coast suppliers 
than to one manufacturing just-in-time 
assemblies with high port dependence.

Example output: “Port strike in Los 
Angeles affects 8 Tier-1 suppliers. 23 
critical parts at risk. Estimated 2-week 
delay. Revenue exposure: $12M.”

Recommend: Instant 
impact mapping
When a relevant event is 
detected, AI automatically:

•	 �Maps the event to affected 
suppliers, sites, and materials 
in the supply network

•	 �Prioritizes based on 
business criticality, inventory 
positions, and lead times

•	 �Quantifies revenue exposure, 
landed cost impact, and 
compliance risk

•	 �Generates scenario models 
showing potential progression 
and alternative futures

Example output: “Alternate supplier in 
Vietnam qualifies for 18 of 23 affected 
parts. BCP score: 8.5/10. Lead time: 4 
weeks. Recommend initiating contact.”

Act: Automated mitigation
Within defined guardrails, 
the system can:

•	 �Initiate automated supplier 
outreach to gather real-
time impact data

•	 �Generate mitigation options: 
alternate suppliers, expedited 
logistics, inventory draws

•	 �Launch workflows: assign tasks 
to procurement, quality, or 
logistics teams with deadlines

•	 �Execute pre-approved 
playbooks when specific 
trigger conditions are met

Example output: “Supplier impact 
assessment launched for 8 affected 
suppliers. Follow-up tasks assigned to 
procurement team. Deadline: 48 hours.”

How agentic AI works in supply chain risk management

A G E N T I C A I  P R O C E S S
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1. Build trust in data before scaling automation
High performers invest upfront in data quality, establishing governance 
frameworks and validation processes before expanding autonomous 
capabilities. They recognize that flawed data amplified by automation creates 
worse outcomes than manual processes with imperfect data.

They measure stakeholder confidence and track data quality metrics for completeness, 
accuracy, timeliness, and validation frequency. When stakeholders consistently trust 
data enough to act on it without verification, that’s the signal to scale automation.

2. Embed risk into operations
Leading organizations don’t treat supply chain risk as a separate function that issues reports 
and recommendations. They embed risk intelligence directly into operational workflows: 
sourcing decisions, production planning, inventory management, and customer commitments.

This means procurement teams see supplier risk scores alongside pricing and 
quality metrics. Production planners automatically receive alerts when supplier 
disruptions threaten scheduled builds. Customer service can proactively communicate 
potential delays before they impact delivery commitments. Risk becomes part 
of how the business operates, not something that interrupts operations.

What high-
performing 
teams are doing 
differently
Organizations that have 
successfully advanced toward 
autonomous risk management 
share four critical practices
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3. Define guardrails before turning on autonomy
Successful organizations approach autonomous operation with explicit 
governance. Before enabling AI to act independently, they document:

•	 Exactly which decisions AI is authorized to make autonomously

•	 Specific conditions that trigger escalation to human decision-makers

•	 �Thresholds for revenue exposure, compliance risk, or 
operational impact that exceed AI authority

•	 Review cadence and accountability for AI-driven outcomes

They start with narrow guardrails, then gradually expand based on demonstrated AI performance 
and organizational comfort. This measured approach builds confidence while maintaining control.

4. Measure maturity by outcomes, not activity
High performers invest upfront in data. Traditional metrics, such as number of suppliers 
mapped, disruptions monitored, and risk assessments completed, measure activity, not 
impact. High-performing teams track outcomes that directly connect to business value:

•	 �Time from disruption to impact quantification: How quickly can 
we answer ‘Does this affect us and by how much?’

•	 �Percentage of disruptions mitigated before operational impact: Are 
we resolving more than our target goal of disruptions proactively, 
before they affect production or customer commitments?

•	 �Revenue protected through early intervention: How much revenue-at-risk did we convert 
back to revenue-secured by mitigating disruptions before they impacted customer orders?

•	 �Total landed cost variance from disruptions: Are disruptions forcing us into higher-cost 
supply chains, and is our mitigation effectiveness reducing this variance over time?

•	 �Reduction in expedited freight and premium costs: Are we 
avoiding last-minute, expensive solutions?

•	 �On-time delivery performance: Is risk management protecting customer commitments?

•	 Cost of quality issues and recalls: Are we catching supplier problems earlier?

W H AT H I G H - P E R F O R M I N G T E A M S A R E D O I N G D I F F E R E N T LY

Reactive 
monitoring

Governed 
autonomy

Outcome-driven 
operations

AI maturity drives 
measurable impact
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Conclusion
The supply chain maturity journey is evolving from 
resilience as a destination to autonomy as the imperative. 
Disruption velocity continues to accelerate while human 
capacity to process information and make decisions 
remains fundamentally limited. Closing this gap requires 
more than incremental improvement; it demands a 
new approach to how organizations manage risk.

The path forward is clear: build trust in data, embed 
risk into operations, define governance guardrails, and 
measure outcomes that matter. Organizations that 
make this transition will not just survive disruption more 
effectively, they’ll convert risk management from a defensive 
necessity into a source of competitive advantage.

The competitive 
imperative
Organizations that make this transition 
successfully will develop a profound 
competitive advantage. When a port strike, 
regulatory enforcement action, or supplier 
closure occurs, they will know within minutes—
not days—whether they’re affected and by 
how much. Mitigation workflows will already 
be in motion before competitors even detect 
the issue. Customer commitments will be 
protected, costs will be controlled, and 
compliance obligations will be maintained.

More fundamentally, supply chain risk 
management will transform from a defensive 
cost center into a strategic capability that 
enables faster growth, market expansion, 
and competitive positioning. Organizations 
will be able to enter new geographies, launch 
new products, and pursue new sourcing 
strategies with confidence in their ability to 
understand and manage the associated risks.

C O N C L U S I O N
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