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Al in heavy industry is no longer a question of if
or even where.

The real question now is: How quickly can we leverage
the tremendous power of Al to expedite, simplify, and
improve decision-making in our business?

“Every delay in Al adoption is a delay in realizing
operational and financial performance.”

The Constraint We’ve Always Managed

We've built strong capabilities across reliability, planning,
scheduling, and execution; however, performance gaps
persist between them. Not because of system
limitations—but because coordination across these
functions is still human-dependent.

That creates lag:
= Plans become outdated
» Schedules conflict under pressure
= Execution deviates from intent

At scale, that lag translates directly into:
= |ost production
= I[ncreased cost
= Margin erosion
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What Has Changed

Al is now capable of operating beyond insight and
prediction. It can participate in—and increasingly
automate—decision-making.

Specifically, through Al-collaborative agents:
= Planning agents continuously updating scenarios
= Scheduling agents dynamically resolving constraints
= Execution agents responding in real time
This is not theoretical. It is already being deployed in
leading organizations.

Why this matters financially

When you connect these capabilities across the
operating model, three things happen:

1. Time compression
* Planning cycles reduce significantly
= Scheduling decisions accelerate
= Response times improve

2. Variability reduction
= Fewer unplanned disruptions
= More consistent execution
= Improved predictability
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3. Throughput and margin improvement
= Higher asset utilization
» Reduced downtime
= Better alignment to demand

This is not incremental efficiency. It is structural
performance improvement.

The operating model shift

Today, most organizations operate in a sequence:
Reliability — Planning — Scheduling — Execution

Each step informs the next—with delay. What Al enables
IS a shift to a continuous, integrated decision loop where:
= Reliability insights immediately influence planning
= Planning continuously informs scheduling
= Scheduling dynamically adjusts execution in real time

Implications for the business

This changes how we think about:
* Planning cadence — from periodic to continuous
= Scheduling — from fixed to adaptive
= Execution — from reactive to responsive

And ultimately:
= From cost control to value optimization
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The Competitive Dynamic

Some organizations are still:
= Running pilots
= Evaluating use cases
» Building isolated capabilities

Others are:
= Integrating Al into decision layers
= Scaling across functions
= Redesigning operating models

Over time, that difference compounds. Because faster
decision-making leads to:

= Faster learning

= Better outcomes

= Stronger financial performance

This is not a technology deployment. It's a strategic shift
that requires:
= Clear prioritization of high-impact decision domains
= |ntegration across reliability, planning, and execution
= Governance around Al-driven decisions

And most importantly:
= A commitment to embed Al at the core—not at the
edges.
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The opportunity here is significant, but so is the
timing.

“Organizations that move early will define the
performance benchmark. Those that delay will be
measured against it.”

The question is straightforward:

Do we board the Al train and lead this transition—or
respond to it later?
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Boarding the Al Train

The Al Train Has Already Left The Railyard

If you’re not already on board the Al train, you might feel
like you're standing on the platform—ticket in hand—
debating whether the journey is worth the uncertainty of
where it leads. Meanwhile, others are leaping onto a
moving carriage, and from a distance, it's easy to
assume it must be heading in roughly the right direction.

It isn’t.

Much of what passes for ‘Al adoption’ today is little more
than a toy train—flashy, attention-grabbing, and
ultimately circular. It entertains. It demonstrates
possibility. But it doesn’t meaningfully move the business
forward.

"Much of what passes for Al adoption today is little
more than a toy train.”
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Organizations chasing novelty over utility risk expending
energy without advancing their position.

The real Al train is something else entirely.

It doesn’t replace us—it works with us. It augments
human capability, taking on the cognitive and operational
loads that are too complex, too data-heavy, or too
relentless for people alone. It learns the rhythms of a
business, adapts to its constraints, and becomes
embedded in the way value is actually created.

This is where Al shifts from curiosity to capability.
When applied with intent, Al becomes an engine for:

= Mitigating risk by identifying patterns and anomalies
before they escalate

= Reducing cost through intelligent automation and
optimization

= Improving performance by continuously refining
decisions and processes

= Scaling knowledge so expertise is no longer a
bottleneck

= Carrying the load—handling the volume, speed, and
complexity that overwhelm human systems
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Because while the toy train loops endlessly, the real one
Is already moving—purpose-built, value-driven, and
accelerating. The organizations that recognize the
difference won'’t just catch up; they’ll define the direction
of travel.

"The risk isn’t in missing the train; rather, it’s

boarding the wrong one.”

Boarding the right Al train means transitioning from
passive observation to actively adopting Artificial
Intelligence tools to enhance productivity, strategy, and
daily operations. While Al is moving fast, it is not too late
to begin; the current landscape emphasizes learning and
iIntegrating Al, rather than just playing with it.

Action: Share this booklet with primary and secondary
stakeholders from the shopfloor to the boardroom:

= Request feedback and advertise for volunteers to join
an Al Investment Team

= Assign an Al investment team lead to review
feedback and establish the Al investment team

= Book a 60-minute Executive Al Strategy Session and
identify your highest-value decision opportunities:
admin@nextgen-navigator.ai
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Reliability and Main Station
Where to board the Al train

If the destination of the Al journey remains unclear, it’s
no surprise the point of entry feels just as uncertain. The
most strategic place to embark, however, is not at the
edge of the unknown—but at the core of operational
value. Begin at Reliability and Main station, where data
integrity and asset performance form the foundation.
Progress through Planning and Scheduling, where
intelligence becomes coordination. Move into Execution
and Controls, where insight is translated into disciplined
action. And ultimately arrive at Revenue and
Performance, where the impact is realized, measured,
and reported with confidence.

“This is not a speculative journey—it is a structured
pathway to measurable value creation, with each
stop compounding the returns of the last.”
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Reliability Asset Management Program (RAMP)

The tracks laid between Reliability and Main to Revenue
and Performance are built along a scenic route of
physical production assets and supporting infrastructure,
classified as utilities, ancillaries, process, offsites, and
structures. Debates are ongoing about which
stakeholder owns these assets and ultimately the
budgets for operating, maintaining, and improving;
however, there is no debate that the highest production
of on-spec product at the lowest risk/cost is the driver—
the train’s engineer, as it were.

"Al agents learn to recognize emotional and
subjective decision-making, providing their human
counterparts with pragmatic, objective options.”

To achieve the highest production of on-spec product at
the lowest risk/cost (to generate the highest revenue and
profits) the decision to spend money to mitigate risk or
iInvest money to increase revenue generation cannot be
made with a single emotional stakeholder. So, before
you consider an Al-collaborative agent to assist with
decision making, consider the following:
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= Establish an Asset Management Team (AMT) of true
physical production asset and infrastructure owners
o Operations, Technical, Engineering
= Establish one OPEX and one CAPEX budget
= Establish a Risk/Cost Benefit Analysis (RCBA) tool
= Adopt an industry Al agent to assist with RCBA

"ChatGPT might help you decide if a repair is
necessary, but it also might be hallucinating."

This is the effective, accountable, leadership, and risk
management share of the business whereby Al agents
can help with decision making, saving millions without
compromising safety, reliability, quality, or process
availability throughput.

Action: Establish a formal RAMP and AMT with Al-
agents for Risk/Cost Benefit Analysis (RCBA):

= Watch this video https://nextgen-navigator.ai/ramp to
learn more about RAMP

= Establish the Asset Management Team (AMT) whose
primary responsibility is to approve expenditures for
reliable, sustainable, and profitable operational value

= Implement a robust RCBA tool

= Create an Al agent to assist with RCBA
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Economy or Business

Economy Class: Early Adoption, Controlled Exposure
Think of economy class as practical, low-risk entry:

* Investment Level: Moderate capital allocation, proof-
of-concept projects, and incremental Al deployments

= Scope: Targeted use cases like predictive
maintenance, inventory optimization, or digital twins
of selected assets

= Governance: Basic oversight, monitoring of KPlIs,
and initial model validation

= Benefit: Learn Al capabilities, generate small wins,
and reduce operational uncertainty without full-scale
exposure

» Limitation: Limited influence on enterprise-wide
decision-making; gains are incremental, not
transformative

“Economy class gets you on the train and into the Al
ecosystem.”
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Business Class: Strategic Investment, Competitive
Advantage

“Business class ensures you arrive at competitive
advantage, fully leveraging Al to drive safety,
reliability, and revenue.”

Business class is high-stakes, high-reward investment:

* Investment Level: Significant capital for enterprise-
wide Al adoption, integrated predictive and
prescriptive systems

= Scope: Planning, scheduling, operational control,
safety-critical analytics, and digital twins at scale

= Governance: Mature framework with accountability,
traceability, and operator oversight

» Benefit: Faster decision-making, operational
efficiency, reduced downtime, and potential market
leadership

= Limitation: Requires strong governance and change
management; missteps have larger consequences

“Governance is your seatbelt—mandatory, non-
negotiable, and the difference between acceleration
and derailment.”
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Choosing Your Ticket

Economy Class is for organizations testing the waters,
building Al literacy, and securing early wins without
overexposure.

Business Class is for organizations ready to transform
operations, taking Al from advisory to strategic, fully
governed decision-making.

Key Insight: Missing the train entirely is the costliest
decision. But boarding the wrong “class” without
governance or strategy can be equally expensive—
delivering risk without reward.

Action: Conduct an Al Readiness & Risk Alignment
Assessment

= Assess organizational maturity (data quality, digital
infrastructure, governance capability, workforce
readiness)

= Evaluate risk tolerance vs. value ambition
(incremental gains vs. transformation)

= Map current capabilities to desired outcomes to
determine the appropriate “class”
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» Define a phased roadmap that allows progression
from Economy — Business as capability and
confidence grow

= Ensure governance maturity scales with investment
level

“Choosing your Al ‘ticket’ isn’t about ambition—it’s
about alignment. The greatest cost isn’t starting
small; it’s starting wrong.”

Outcome:

= Develop Al literacy, confidence, and early value
realization—while minimizing operational and
financial exposure.

= Achieve enterprise-wide optimization, faster decision
cycles, and sustained competitive advantage—with
governance acting as the enabler

= Make a deliberate, strategy-aligned decision on how
to engage with Al—avoiding both underinvestment
and unmanaged risk.

“Organizations that win are those that match their
readiness to their risk, scale with intent, and let
governance guide the journey from experimentation
to transformation.”
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Al Governance and Ethics

Al governance and ethics in heavy industry
manufacturing isn’t just a compliance exercise—it’s
becoming a core operational capability, as critical as
safety systems or asset integrity. In environments where
decisions affect physical assets, worker safety,
environmental impact, and billions in capital, poorly
governed Al isn’t just risky—it's dangerous.

Why Al Governance Is Different in Heavy Industry

Unlike digital-first sectors, heavy industry operates at the
intersection of cyber and physical systems. Al decisions
can directly influence:

= Equipment integrity (failures, degradation)

= \Worker safety (hazard exposure, incident likelihood)

= Environmental outcomes (emissions, spills)

= Production continuity (downtime, throughput)

“This elevates Al governance into the same category
as process safety management (PSM) and asset
lifecycle governance.”

11
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“The organizations that will lead aren’t those that
deploy the most Al—they're the ones that trust their
Al because they can govern it.”

Safety-Critical Integrity

» Al must never introduce unquantified risk into
operations

= Models influencing operations should be treated like
safety systems

= Require validation equivalent to engineering
standards

Human Authority & Accountability

= Al recommends; humans remain accountable
= Clear decision rights must exist at every stage
(reliability — planning — execution)

Data Responsibility

» Industrial data is often incomplete, biased, or noisy

= Governance must explicitly address data lineage,
quality, and context loss

= Establishing strong data governance ensures Al
systems are fed reliable, consensual, and properly
sourced data, which in turn improves accuracy and
reduces bias
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The Emergence of the Intelligent Enterprise

The next generation of industrial organizations will not be
defined by how much Al they deploy, but by how well
they govern it.

"In heavy industry, Al governance becomes the
bridge between digital ambition and physical
consequence.

These organizations will operate differently:

= They will embed human authority at the edge, where
decisions carry consequences

= They will design systems where every recommendation
Is explainable and auditable

= They will ensure optimization engines are constrained
by safety, sustainability, and operational reality—not
just mathematical possibility

= Most importantly, they will treat Al not as software, but
as institutional intelligence—something that must be
shaped, guided, and continuously validated

Action: Create and implement a formal Al Governance
& Assurance Framework that treats Al systems with the
same rigor as process safety and asset integrity
systems.
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Al-Collaborative Agents

Al-collaborative agents—often called multi-agent
systems (MAS) or agentic Al—are rapidly becoming the
operating model for next-generation heavy industry
manufacturing. Think of them less as ‘tools’ and more as
a digital workforce of specialized, cooperating agents
that mirror how human organizations function—but at
machine speed.

“You’re no longer digitizing workflows
digitizing decision-making itself.”

you're

The companies that win will:

= Architect agent-based operating models, not just Al
tools

= Integrate across reliability — planning — scheduling
— execution — controls — performance

= Treat Al agents as workforce multipliers, not features

"Al agents learn to recognize emotional, personal,
and subjective decision-making, providing their
human counterparts with pragmatic, objective
options."

— 14
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The Rise of the Autonomous Industrial
Enterprise

Why Al-Collaborative Agents Will Redefine How
Heavy Industry Thinks, Decides, and Performs

For decades, heavy industry has pursued optimization
through systems—ERP, EAM, CMMS—Ilayering
technology onto operations in an effort to improve
visibility, control, and efficiency. And yet, despite billions
invested, the fundamental constraint has remained
unchanged:

Decision-making has been human bound

Planning cycles lag reality. Scheduling conflicts cascade.
Execution deviates. And by the time performance is
measured, the opportunity to influence it has already
passed.

Now, that constraint is breaking:

= Not because of better dashboards
= Not because of more data
= But because of a fundamentally new operating model:

Al-collaborative agents!
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Al in Action

In complex STO environments, Al agents can:

= Simulate execution scenarios in real time
= |dentify risk-cost trade-offs instantly
= Support war-room decision-making under pressure

This is where Al shifts from insight to operational control.

Agent Navi (Model iQ130) by NextGen-Navigator Al Inc.

Action: Request a demonstration of Agent Navi (Model
iIQ130) at https://nextgen-navigator.ai/contact
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Al Design and Deployment

Al design and deployment in heavy industry is not about
building models—it is about engineering decision
systems that operate reliably in complex, high-
consequence environments.

The objective is not experimentation. It is repeatable,
scalable value creation.

Designing Al for Operational Reality

Al must be designed with the constraints of heavy
iIndustry in mind:

= Reliability Asset Management Program (RAMP)

* |Incomplete, noisy, and context-dependent data

= Safety-critical environments where decisions carry
real consequences

This requires moving beyond generic Al solutions toward
domain-specific, asset-aware intelligence that
understands how operations actually function.

“An Al model that performs well in theory but fails
under operational constraints is not an asset—it is a
liability.”

17
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“Embedding Al into existing workflows is the
difference between insight and impact.”

From Models to Decision Systems

Traditional Al focuses on prediction. Heavy industry
requires decision orchestration.

This means designing systems that:

= |ntegrate reliability, planning, scheduling, and
execution

= Continuously update based on real-time conditions

= Provide actionable recommendations aligned to
operational priorities

The shift is from isolated analytics to Al-collaborative
agents operating within a continuous decision loop.

Embedding Al in the Operating Model

Al must be deployed where decisions are made—not
where reports are generated.

= Reliability insights must immediately inform planning

= Planning outputs must dynamically adjust scheduling

= Scheduling must continuously guide execution in real
time
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This creates a closed-loop operating model, replacing
sequential workflows with integrated, responsive
systems that reduce lag and variability.

Deployment Through Structured Pathways

Effective deployment follows a deliberate, phased
approach:

= Foundation: Establish data integrity and asset
context (RAMP, AMT)

= Pilot: Deploy Al in targeted, high-value use cases

= Validation: Measure outcomes across cost, risk, and
throughput

» Scale: Expand across functions and assets with
governance

This ensures Al evolves from controlled
experimentation to enterprise capability.

“Al in heavy industry isn’t about building models—
it’s about engineering decision systems that operate
where it matters: inside the business, under real
constraints, and at the speed of value.”
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Integrating Al-Collaborative Agents

The most advanced deployments leverage Al-
collaborative agents—specialized systems that mirror
how organizations operate.

= Planning agents simulate and optimize scenarios
= Scheduling agents resolve constraints dynamically
= Execution agents respond to real-time conditions

Together, they form a digital decision workforce,
augmenting human capability at machine speed.

Action: Design and deploy Al as an integrated decision
system to drive measurable operational and financial
performance.
= Establish foundational data integrity and asset context
through RAMP and AMT
= Prioritize and deploy high-value use cases aligned to
operational constraints
= |[ntegrate Al into reliability, planning, scheduling, and
execution workflows
= Scale Al-collaborative agents across decision layers
with embedded governance
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Education and Implementation

Successfully adopting Al in heavy industry requires more
than deploying new technologies—it demands a
coordinated effort in workforce education, organizational
alignment, and disciplined implementation. Heavy
industry asset owners must treat Al transformation as
both a technical and cultural shift.

Building Al Literacy Across the Organization

A foundational step is developing Al awareness and
literacy at all levels of the organization. Leadership
teams must understand Al’s strategic value, while
engineers, operators, and maintenance staff need
practical knowledge of how Al tools integrate into daily
workflows.

“Al adoption in heavy industry is not a technology
challenge—it is an organizational transformation.”
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Role-Based Upskilling and Change Management

Effective implementation requires targeted upskilling
aligned with specific roles. For example:

= Executives: Focus on value realization, risk, and
iInvestment prioritization

= Operations teams: Learn how to act on predictive
iInsights

= Data and IT teams: Build capabilities in data
engineering and model deployment

Building Al Literacy Across the Organization

Al adoption must begin with a shared understanding of
what Al is—and what it is not.

= Executive level: Focus on strategic value, risk, and
iInvestment prioritization

= Operational leaders: Understand how Al augments
planning, scheduling, and decision-making

* Frontline teams: Build trust in Al-assisted
recommendations and workflows

“Education and implementation are the bridge
between Al potential and operational reality.”
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The goal is not to turn everyone into data scientists, but
to create Al-aware decision-makers who can effectively
collaborate with intelligent systems.

“You don’t need more data scientists—you need Al-
enabled decision-makers.”

Role-Based Capability Development

Education must be tailored to how each function
Interacts with Al:

= Reliability & Engineering: Predictive insights, failure
modeling, and asset strategies

* Planning & Scheduling: Al-assisted optimization
and scenario simulation

= Execution Teams: Real-time decision support and

adaptive workflows
This ensures Al becomes embedded into existing work
processes, rather than operating as a disconnected
layer.

“Al becomes valuable the moment it influences a
decision—not when it generates insight.”

Action: Deploy a NextGen Navigator-led Al Education
and Implementation program to embed Al into
operational decision-making and accelerate measurable
value.
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About NextGen-Navigator Al Inc.

We are a team of seasoned heavy industry
practitioners, engineers, and Al specialists

We fuse human experience with Al intelligence to
improve navigation and control of complex and risky
STO events and capital projects in heavy industry...

We excel at planning, scheduling, and controlled
execution of heavy industry shutdowns, turnarounds,
outages and capital projects by combining human
resource experience, proven methodologies, and fit-for-
purpose technologies with artificial intelligence to
significantly reduce risk, cost, and production losses—
ensuring strong balance sheet performance for our oil
and gas, petrochemical, energy, fertilizer, mining,
forestry, pulp and paper, and shipbuilding clients around
the globe.

"Heavy industry asset owners who encompass Al-
collaborative agents today will lead the industry in
risk-avoidance navigation tomorrow."

—~EJ (Ted) Lister | Founder, CEO
www.nextgen-navigator.ai

— 22




