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Executive Summary

Artificial intelligence has moved squarely into the vocabulary of maintenance and
reliability professionals across Australia and New Zealand. Conference agendas
are dominated by it. Vendor demonstrations lean heavily on it. And leadership
teams are asking operational managers what their Al strategy looks like, often
before those managers have had a chance to work out what the question even
means in the context of a crusher, a conveyor, or a fleet of haul trucks.

To cut through the noise, MAINSTREAM con-
ducted a dedicated research program in early
2026, combining a structured survey of 715
asset management and maintenance profes-
sionals with a facilitated industry roundtable
featuring practitioners from mining, rail, infra-
structure, utilities, manufacturing, oil & gas, and
facilities asset management. The findings were
then set alongside published research from
McKinsey, Deloitte, IBM, MIT Sloan Management
Review, and Reliable Magazine, as well as in-
sights from the Engineers Australia Al-in-Prac-
tice Report (n=2,197, January 2025), thirteen
1-on-1interviews with senior Maintenance and
Reliability leaders, and a specialist masterclass
on Al adoption strategy conducted within the
MAINSTREAM community.

The short answer to whether Al will trans-
form asset management in this region: it will,
but not for the reasons most vendors claim it
will. The longer answer is more nuanced, and
more useful.

Most organisations in the region sit in the ear-
ly-to-middle stages of Al adoption. More than
a third of survey respondents described their
organisation as still exploring, with no deploy-
ment in place. A further 22 per cent are de-
ploying in limited operational areas, and 22 per
cent are running pilot projects. Only around 11

per cent reported that Al is embedded across
multiple operational areas. The technology
that has gained the widest traction is not, as
many assume, predictive maintenance. It is
generative Al. More than half of respondents
indicated they are already using tools such as
ChatGPT, Copilot, Claude, or Gemini for knowl-
edge management tasks, report generation,
and everyday productivity. Predictive main-
tenance and condition monitoring, while still
the headline use case in marketing literature,
ranked second at 38 per cent.

When it comes to barriers, data quality and poor
data foundations topped the list, consistent with
every major international study reviewed. Skills
shortages, legacy system integration, and un-
clear return on investment followed close behind.

The Engineers Australia research found that
while 72 per cent of engineers agree that gen-
erative Al increases productivity, 78 per cent
report that learning is self-directed because
organisations are not providing formal training
— a critical readiness gap. Workforce Al skills
and literacy scored just 2.69 out of 5, the lowest
of any readiness dimension.

The concerns expressed by practitioners are prag-
matic rather than theoretical. The worry is not that
Al will replace jobs. It is that younger engineers



will over-rely on Al outputs without the experience
to know when those outputs are wrong, that ven-
dor promises will outstrip operational reality, and
that accountability will be unclear when an Al-in-
formed recommendation leads to a poor outcome.
There is also growing awareness of ‘Al washing’ —
the risk that cosmetic applications of Al technology

will distract from genuine organisational challenges.

These are the concerns of people who operate in

environments where getting it wrong has conse-
guences measured in safety incidents, production
losses, and regulatory exposure.

Emerging technologies such as edge intelli-
gence and federated learning show promise

in addressing data sovereignty and latency
challenges critical to the ANZ region, but adop-
tion remains embryonic. More importantly, the

research reveals a fundamental strategic gap:
most organisations are applying Al to process
bottlenecks for marginal efficiency gains (plan-
ning, scheduling, turnarounds), when the real
value lies in reinventing asset strategy from stat-
ic to dynamic — a once-in-a-career opportunity
that requires fundamentally different thinking
about how assets are deployed and managed.

The findings point to a clear conclusion. Al is not
failing because the technology is immature. It is
stalling because the conditions for it to succeed,
including clean data, integrated systems, skilled
people, and a culture of trust, are not yet in place
in most organisations. The report that follows ex-
plores each of these dimensions in detail, ground-
ed in the data and in the words of the practition-
ers navigating this transition every day.
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About This Research

This report draws on four complementary research streams designed to
capture both the breadth and the texture of current Al adoption in asset
management and maintenance across Australia and New Zealand.

The MAINSTREAM Al Survey 2026

A structured online survey was distributed in
early 2026 to maintenance, reliability, and asset
management professionals across the region. A
total of 715 valid responses were collected. The
survey covered current Al adoption maturity,
applications in use or under evaluation, barriers
to adoption, organisational readiness across six
dimensions, confidence in future Al value deliv-
ery, key concerns, and perceived opportunities.

The respondent base was weighted towards
operational practitioners rather than technolo-
gy vendors or consultants. Around 26 per cent
identified as Maintenance Managers, Engineer-
ing Managers, or Superintendents. A further 23
per cent held specialist lead roles in planning,
reliability, shutdown, or data. Maintenance and
reliability engineers made up 18 per cent, with
the balance drawn from heads of asset man-

agement, planners and supervisors, consultants,

and solution providers.

Industry Roundtable and Masterclass

A facilitated roundtable discussion was conducted
as part of MAINSTREAM’s 2026 Think Tank series,
bringing together practitioners from organisa-
tions spanning mining, rail, road and tunnel infra-
structure, utilities, healthcare asset management,
and several coal and power asset operators. The
session focused specifically on Al integration and
adoption barriers and was facilitated by a global
asset management leader. The roundtable gener-
ated gualitative insights that complement and en-

rich the survey data, and direct observations from
participants are referenced throughout this report.

In addition, MAINSTREAM conducted a special-
ist masterclass within its community featuring

a global asset management leader delivering
deep-dive insights on Al adoption strategy, val-
ue barriers, and the opportunities in multi-agent
orchestration and dynamic asset strategy. This
session revealed critical thinking about where
organisations are applying Al (to process bot-
tlenecks for marginal gains) versus where the
real value lies (reinventing asset strategy itself).

Supporting Research and Practitioner Insights
The analysis was further informed by published
research from Deloitte (on Al-enabled pre-
dictive maintenance), IBM (on the evolution of
maintenance from reactive to predictive), MIT
Sloan Management Review (on where tradition-
al maintenance approaches fall short), and a
detailed article from Reliable Magazine (on the
role of human expertise alongside Al in physical
asset management).

New sources integrated into this research
include the Engineers Australia Al-in-Practice
Report (n=2,197, January 2025), which provides
national context on Al adoption across the
engineering workforce and highlights the gen-
erational divide and the self-directed learning
phenomenon. These sources provided both sta-
tistical benchmarks and conceptual frameworks
against which the local findings were tested.



Methodology and Acknowledgements

The comprehensive content presented in this report was meticulously designed, developed, and au-
thored by the MAINSTREAM research team, drawing upon extensive expertise in market analysis and
industry insights across Australia and New Zealand. As a leading research authority in both the ANZ
and UK regions, MAINSTREAM brings three decades of collective experience and methodological
rigour to this analysis. The authors acknowledge Octave and Accruent for their invaluable partnership
and support throughout this research initiative.

About MAINSTREAM

Founded in 1996, MAINSTREAM is an award-winning B2B community serving asset-intensive indus-
tries with research, information, events, training courses, and digital communication solutions that
celebrate the successes, accelerate the careers, and optimise the performance of Asset, Reliability,
and Maintenance professionals.
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The Current State of Al Adoption

The survey asked respondents to place their
organisation on a six-point maturity scale,
ranging from “Not started” through to “Opti-
mising.” The results paint a picture of a region
that is interested, active, but still predominant-
ly in early stages.

When these figures are grouped, nearly 45

per cent of respondents fall into the “explor-
ing or not started” category, a further 44 per
cent are in pilot or early implementation, and
only around 11 per cent have reached the point
where Al is genuinely scaled or optimised.

This distribution is consistent with the broader
global picture. National research cited in the
MAINSTREAM Asset Management report found
that while 72 per cent of asset-intensive organi-
sations are exploring Al applications, more than
three-quarters fail to achieve expected returns.

The Engineers Australia report provides im-
portant context on the generational dimension
of adoption. Across the surveyed engineering
workforce, 43 per cent of practising engineers
currently use generative Al in their work, com-
pared to 74 per cent of engineering students.
This gap signals both an opportunity and a
challenge. Younger cohorts are already com-
fortable with Al tools, but organisations need
to ensure this confidence is grounded in actual
competence and that experience is not dis-
placed. The same research found that 73 per
cent of engineers agree that Al-related skills will
be essential in their roles within the next five
years, yet 78 per cent report their learning has
been self-directed because organisations are
not providing structured training.

The masterclass discussion revealed another
critical statistic: of organisations surveyed, two-
thirds of maintenance teams planned to adopt
Al in 2026, but only one-third had successfully
implemented pilots. This represents a significant
gap between intention and execution.

What stood out from the roundtable was how
universal this experience felt across very dif-
ferent industries. A rail infrastructure manager
captured the mood concisely:

We think we’re going okay, but I pretty
much think we’re probably touching
the top 5% of possibility. And we

don’t know what we don’t know.

Rail Infrastructure Manager

An asset management strategist from a utilities
business talked about using generative Al to
eliminate routine work but acknowledged this
was still the tip of the iceberg. A civil engineer
at a power station described Al adoption in
their area as next to zero, despite being able to
see opportunities clearly. Even a representa-
tive from a major global mining company with
significant investment in digital strategy, framed
their journey as still in its early chapters, with
dedicated teams and top-down funding only
recently put in place.

The picture is not one of resistance. It is one of
organisations at different points on a learning
curve, trying to work out where Al delivers real
operational value versus where it remains a
promising idea that is difficult to execute.



Al Adoption Stage

Not started — no active plans
Exploring — researching options, no deployment yet

Piloting — running proof-of-concept projects
Implementing — deploying in limited operational areas
Scaling — Al embedded across multiple areas
Optimising — Al is mature, continuously improving

7.4%
37.2%
21.7%
22.2%
10.8%

0.7%
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Where Al Is Being Applied

The dominance of generative Al is the standout
finding here, and it is worth pausing on. Predic-
tive maintenance has been the flagship Al use
case in asset management marketing for years. It
remains important, but what has actually gained
the most traction on the ground is something
quite different: general-purpose language mod-
els being used for everyday knowledge work.

Roundtable participants confirmed this pattern
consistently. One asset management leader
described the impact in practical terms:

I've been able to churn out outputs

that would have taken me days, with

all the manual intervention that you
normally would have had to have done.
Just get rid of the hack work, and then get
down to analysing what the result is.

Head of Asset Management Strategist,
Utilities

Several participants noted their organisations had
deployed internal versions of generative Al tools
so that employees could query internal docu-
mentation without the security concerns of using
public models. The value being realised is not pre-
dictive in nature; it is administrative and analytical.

Predictive maintenance, at 38 per cent, remains
the second most common application, but the
roundtable discussion revealed an important
qualification. When the facilitator asked for a
show of hands on who had predictive analytics
actually deployed, only two or three participants
out of eight could raise their hand. There is a
meaningful gap between “evaluating” predictive
maintenance and having it running in production.

A critical insight from the masterclass addresses
where organisations typically apply Al. Most com-
monly, they target process bottlenecks — planning,
scheduling, turnarounds — for marginal efficiency
gains of 5 to 10 per cent. This is valuable but incre-
mental. The real opportunity lies not in optimising
existing static strategies but in reinventing asset
strategy itself to be dynamic, responsive, and tied
to actual operating goals rather than budgets. This
represents a fundamentally different level of value
but requires rethinking the entire operating model.

A caution worth noting: practitioners at the
masterclass flagged ‘agent washing’” — vendors
and organisations labelling routine automation
as ‘intelligent agents’ when they are simply
process optimisation tools. This mirrors earlier
concerns about Al washing more broadly. The
distinction matters for setting expectations and
avoiding disappointment.

Visual inspection and image analysis, at 22.5 per
cent, emerged as a practical entry point that sev-
eral participants singled out. The WA report high-
lighted an organisation that built an image recog-
nition tool to identify rolling contact defects from
thousands of inspection photos, reducing a task
that had previously taken weeks to just a couple
of hours. Drone-based inspection, fed into Al
platforms, was also cited as a proven application,
particularly for structural integrity assessments
and thickness testing in hard-to-reach locations.

Digital twins and asset lifecycle planning, while
commanding significant attention at conferences
and in vendor literature, sat at the bottom of actu-
al adoption. This suggests that these applications,
while conceptually appealing, face higher barriers
to practical deployment in most organisations.



Al Application

Respondents were asked which Al applications they are currently using or actively evaluating. They
could select as many as applied from a list of nine categories, plus a “none of the above” option.

B Generative Al (ChatGPT, Copilot, Claude, or Gemini) for knowledge management 52.5%
[ Predictive maintenance / condition monitoring / anomaly detection 37.5%
B Visual inspection / image and video analysis 22.5%
B Work order / planning optimisation 21.7%

Al Agents for task and process automation 20.8%
B Field troubleshooting / root cause analysis support 20.0%
B Drone-based inspection 16.7%
B Digital twins 12.5%
B Asset lifecycle and investment planning 10.0%
B None of the above 6.7%
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Barriers to Adoption

The survey asked respondents to identify the
biggest barriers to Al adoption in their or-
ganisation, selecting from a list that covered
technical, organisational, and strategic fac-
tors. The results confirm what practitioners
have been saying in corridors and workshops
for the past two years: the obstacles are not
primarily about the technology.

Data Quality and Poor Data Foundations

Data quality was the most frequently selected
barrier, chosen by 16 per cent of respondents as
a top-five concern. This is consistent with every
major study reviewed in preparing this report.
MIT Sloan Management Review identifies poor
data quality as one of the biggest challenges

Al projects face across industries. The MAIN-
STREAM roundtable participants were even

more direct:

Al amplifies everything —including

your data quality problems. We thought
intelligent algorithms would compensate
for poor data entry, but instead they made
our existingissues more visible and more
expensive. Garbage in, garbage out applies
even more to Al than traditional systems.

Maintenance Planning Lead, Manufacturing

This observation aligns with a critical insight
from the CEO of a leading Maintenance Al plat-
form provider: ‘Al won’t fix broken fundamen-
tals.’ The argument is that organisations should
treat Al like a reliability program, not a science
project. The corollary is stark: if your computer-
ised maintenance management system (CMMS)
data is garbage, Al will automate bad decisions
faster, not fix them. Start with data fundamen-

tals, then standardise, then layer on Al. Trust
beats sophistication.

What made this finding particularly sharp in

the local context was the roundtable discus-
sion. An engineering manager managing aged
infrastructure at a power station described data
collection processes that remain entirely manu-
al, with inconsistent formats accumulated over
many years. Even if they wanted to feed an Al
system, the effort required to prepare the data
would exceed the effort of simply doing the
analysis manually. An asset management strate-

gist provided a vivid example:

The data was a mess. Multiple pieces

of information in the one cell in Excel,
different date ranges, locations named
five different ways. I tried touse
Copilot to clean that up, and it could
not just do it, because there were just
so many different issues going on.

Asset Management Strategist, Utilities

A maintenance manager from a major road and
tunnel operator described a similar challenge:
multiple asset management platforms that cap-
ture data but are not integrated with Al tools,
meaning significant work is needed before data
can be converted into meaningful insight.

The readiness score for data quality and avail-
ability was 2.85 out of 5 across the respondent
base. This is a middling score at best, and for
many organisations, it reflects years of underin-
vestment in data governance, master data man-
agement, and consistent data capture process-
es. The roundtable facilitator framed this clearly:



Data is a process, not a project. You don’t
clean data and then go, right, I'm done,
and then walk away and forget about it,
because it doesn’t take care of itself. We’re
changing assets all the time, conditions
change all the time. We have to recognise
that our processes need to support data
capture as part of normal operations.

Industry Roundtable Facilitator

Skills Shortages and Digital Literacy

The lack of in-house Al and digital skills was
the second most cited barrier at 12 per cent,
and workforce Al skills and literacy received
the lowest readiness score of any dimension
at 2.69 out of 5. This finding deserves careful
attention because it points to a gap that is dif-
ficult to close quickly.

The Engineers Australia report provides cru-
cial context: 78 per cent of surveyed engineers
report that their Al learning is self-directed, with
organisations providing minimal formal train-
ing. Yet 73 per cent recognise that Al-related
skills will be essential within the next five years.
This creates a readiness crisis. Without struc-
tured, employer-sponsored learning programs,
the skills gap will widen. The younger cohort
adopting Al faster signals both opportunity and

1

risk: opportunity if that capability is channelled

effectively, but risk if it creates a false sense of
readiness without deeper understanding.

The issue is not simply that organisations lack
data scientists. It is that the broader mainte-
nance and reliability workforce does not yet
have the literacy to work effectively alongside
Al tools. They need to understand what Al
outputs mean, when to trust them, and when to
push back. A rail infrastructure manager cap-
tured this friction:

Understanding the bit in the middle of
these Al engines is probably our biggest
barrier to trusting what comes out of it.
We still spend as much time checking the
answer as we would have done, probably,
getting to the answer in the first place.

Rail Infrastructure Manager

If that remains the case, the productivity prom-
ise of Al evaporates.

This skills gap operates at multiple levels. At
the leadership level, there is often insufficient
understanding of what Al can and cannot do,
leading to unrealistic expectations. At the en-
gineering level, there is a need for practical Al
literacy, not programming skills, but the ability



to interpret model outputs and understand their
limitations. At the technician level, the challenge
is workflow integration: how to incorporate
Al-generated recommendations into daily rou-
tines without creating distrust or confusion.

Legacy Systems and Integration Challenges
Integration with legacy systems was tied with
unclear ROI as the third most cited barrier, each
at 10 per cent. This is a practical, infrastruc-
ture-level problem. Most maintenance organ-
isations run on enterprise asset management
systems that were designed and implemented
well before the current generation of Al tools
existed. Connecting these systems to Al plat-
forms, whether for data extraction, real-time
monitoring integration, or automated work
order generation, is not straightforward.

A reliability engineer from a coal operation
described engaging external parties to attempt
data integration for Al use cases, only to have
the process stall repeatedly because of IT rules
and data transfer limitations. A digital engi-
neering manager from a major road and tunnel
operator summed up the challenge:

There’s no out-of-the-box integration
available, so there’s alot of work that needs
tohappen before data can be converted
intoameaningful insight. The underlying
dataneeds tobeinacondition that it’s

not rubbish when the Alis providing us
the output, so that people can actually
trust what’s been spat out at them.

Digital Engineering Manager,

Road and Tunnel Operator

This is a common pattern: organisations can

identify where Al should add value but cannot
bridge the gap between their existing systems
and the Al tools that need access to their data.

Emerging solutions such as edge intelligence
and federated learning show promise for ad-
dressing these integration and data sovereignty
challenges. Rather than sending raw data to
cloud systems (which raises sovereignty, latency,
and privacy concerns), federated learning keeps
data on-premise and distributes only the mod-
el weights across the network. This approach
achieves sub-10ms latency for real-time asset
decisions while respecting data residency re-
quirements. Purpose-built edge Al processing
platforms support this architecture, enabling
edge-based intelligence without the bottlenecks
of traditional cloud integration. This is particular-
ly relevant for mining, critical infrastructure, and
regulated industries where data sovereignty and

real-time responsiveness are non-negotiable.

The Disconnect Between IT and

Asset Management

One barrier that deserves specific attention is
the disconnect between digital or IT teams and
asset management teams, selected by 8 per
cent of respondents. This is not a technology
issue. It is an organisational design issue. When
Al initiatives are treated as IT projects, they tend
to be shaped by IT priorities, IT timelines, and IT
governance frameworks. These may not align
with the operational realities of a maintenance
organisation. MIT Sloan Management Review
makes the same observation, noting that when
Al predictive maintenance initiatives are treated
as IT projects, they are likely to fail from the start.

The roundtable surfaced this tension directly.
One participant described how their organisa-
tion had governance structures around respon-
sible Al use driven by the corporate and tech-
nology function, while the asset management
teams were trying to solve quite specific op-
erational problems. Bridging that gap requires
operational leaders to own the Al engagement
alongside the IT team, not hand it over.
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Organisational Readiness

The survey asked respondents to rate their or-
ganisation’s readiness across six dimensions on
a scale from 1 (Very Low) to 5 (Very High). The
results provide a revealing snapshot of where
organisations feel prepared and where they
recognise significant gaps.

Leadership commitment received the highest
score, suggesting that in many organisations, there
is genuine intent at the top to pursue Al. Technical
infrastructure scored reasonably, reflecting that
most organisations have at least the foundational
computing and network capabilities in place, even
if they are not yet optimised for Al workloads.

But the two lowest scores, data quality and
workforce skills, sit at the foundation of any Al
initiative. You cannot deploy effective Al without
adequate data, and you cannot sustain it without
people who understand how to work with it. The
gap between leadership ambition at 3.34 and
workforce readiness at 2.69 represents the core
challenge for many organisations: intent at the
top is outpacing capability on the ground.

This pattern was clearly visible in the roundtable. A
representative from a major mining company de-

3.34

Leadership commitment to Al

3.24

Technical infrastructure

scribed a carefully structured approach that stands
out as an exception in the current landscape:

We've done a two-year design of this
digital strategy. We just started having
people into the strategy this financial
year. That means having KPIs and
having funding top-down, endorsed by
the shareholders and the board, which
means we are having people cordoned off
to actually intentionally work on this.

GM Asset Management, Mining Company

That level of investment and organisational com-
mitment is the exception. For most of the other
participants, Al adoption was more organic, driven
by individuals experimenting with available tools
rather than by a coordinated enterprise strategy.

The implication is that for the majority of or-
ganisations, the path to effective Al adoption
runs through investment in data foundations
and workforce development, not through the
purchase of more technology. The technology is
already available. What is missing is the organi-
sational infrastructure to use it well.

3.19

Culture of innovation and change



3.02 > 2.85 ’ 2.69 >

Vendor / partner ecosystem Data quality and availability Workforce Al skills and literacy
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Confidence, Concerns,
and the Trust Question

Confidence in Al Value Delivery
Respondents were asked how confident they
are that Al will deliver measurable value for
asset management in their organisation within
the next three years, on a scale from 1 (Not at
all confident) to 5 (Extremely confident). The
average score was 3.73 out of 5.

This is a cautiously optimistic result. Nobody
rated their confidence at the lowest level.
Around 12 per cent scored at 2, roughly 29 per
cent at 3, and the largest group at 33 per cent
scored 4. The remaining 27 per cent scored 5.
So the majority of respondents believe Al will
deliver value, but few are highly confident about
it. The tone is one of guarded expectation rath-
er than enthusiasm or scepticism. However, the
masterclass delivered an important reframing:
participants recognised this as a once-in-a-ca-
reer opportunity for organisations that get the
strategy right. The question is not whether Al
will matter, but whether each organisation will
position itself to capture the value or be caught
in the trap of incremental, commoditised appli-
cations.

What Practitioners Are Worried About

The survey explored eight specific concerns
related to Al in maintenance and asset man-
agement. Respondents rated each as “Not
concerned,” “Somewhat concerned,” or “Very
concerned.” The results reveal where the anxie-
ty sits within the profession.

The highest-rated concern, by a clear margin,
was the risk of younger engineers over-relying
on Al outputs. Eighty-five per cent of respond-

16

ents expressed at least some concern, with 31
per cent rating it as very concerning. This is
not an abstract worry. It reflects a profession
where experience, judgement, and physical
intuition are central to safe and effective op-
erations, and where there is genuine anxiety
about a generation gap.

This concern was echoed strongly in the MAIN-
STREAM State of Asset Management report,
where a participant issued a pointed warning:

We've got 23 year olds passing themselves
off as 20-30 year engineers. My problem
with using Al, and especially in
maintenance, is: do you identify using
AI? I'm quite expecting in the next

year or so to start seeing commercial
contracts with artificial intelligence
clauses that require you to have
identified what’s being generated.

Industry Roundtable Participant

The fear is not that Al is bad. It is that Al, in
the hands of someone who lacks the engi-

neering judgement to evaluate its outputs,

can be dangerous.

The analysis in Reliable Magazine articulates this
from a technical perspective. Al does not under-
stand physical assets. It correlates inputs and
outcomes. It lacks the contextual intelligence,
field experience, and failure mode understanding
that only subject matter experts bring. When

an Al system recommends a vibration-based
intervention for equipment that does not rotate,



What Practitioners Are Worried About

Younger engineers over-

. 31% 54% 85% Concerned
relying on Al outputs

Al missing failures that

12% 66% 78% Concerned
experts would catch

Vendor Al claims vs.

: ) 23% 54% 77% Concerned
operational reality

Time and effort to train /

o 15% 63% 78% Concerned
maintain Al models

Unclear accountability

22% 59% 81% Concerned
when Al causes harm

Inability to explain

0, 0, 0,
/ audit Al decisions 23% 52% 75% Concerned

Workforce resistance

to Al tools 44 59% 68% Concerned

Loss of experienced

) 8% 45% 53% Concerned
human expertise

M Very concerned [ Somewhat concerned Not concerned

17



or suggests a temperature threshold no manu-
facturer has published, it is not lying. It is inter-
polating from patterns in data it does not fully
understand. As the authors put it:

Aldoesn’t know when it doesn’t know
—and that’s what makes it dangerous.

It can’t signal uncertainty the way a
human apprentice might. That’s why
hallucinations are so dangerous — they’re
confidently wrong. Without expert
review, they get mistaken for insight.

Maintenance and Reliability

Expert, Reliable Magazine

The second cluster of concerns centres on
accountability and transparency. More than
three-quarters of respondents are worried
about the inability to explain or audit Al deci-
sions, and about unclear accountability when
Al recommendations lead to harm. These are
governance guestions that most organisations
have not yet answered, and they carry particu-
lar weight in industries operating under regu-
latory frameworks, such as mining, oil and gas,
rail, and healthcare infrastructure.

The concern about ‘Al washing’ emerged from
both the Engineers Australia report and the
masterclass. The Engineers Australia research
directly flagged Al washing as a concern, and
practitioners in the masterclass noted that the
term was being applied too broadly — vendors
labelling any marginal automation as Al-ena-
bled, and organisations using Al language to
disguise business-as-usual. This dilutes genuine
Al capability and erodes trust.

18

Vendor claims versus operational reality at-
tracted concern from 77 per cent of respond-
ents. The MAINSTREAM State of Asset Man-
agement report surfaced sharp practitioner

commentary on this point:

Every vendor promises AI will
revolutionise our maintenance
approach, but they never mention
that their ‘intelligent’ system crashed
our network three times in the first
week because no one considered

the bandwidth requirements for
continuous data streaming.

Senior Maintenance Engineer,

Iron Ore Operation

Another participant described implementing
machine learning for predictive maintenance
only to find that technicians could not interpret
the outputs, resulting in analysis paralysis rather
than improved decision-making.
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Where the Opportunity Lies

Despite the barriers and concerns, the survey
respondents were clear about where they see
Al creating the most value over the next five
years. They were asked to select up to three
areas of greatest opportunity.

The top three responses, reducing maintenance
costs, extending asset life, and reducing un-
planned downtime, are tightly connected. They
represent the traditional value proposition of
better maintenance, and Al is seen as a tool to
accelerate progress on all three fronts. This is con-
sistent with the Deloitte research, which highlights
how predictive approaches can deliver 25 to 30
per cent reductions in maintenance costs and 35
to 45 per cent reductions in unplanned downtime.

What is perhaps more interesting is the strong
showing for knowledge capture and transfer,
selected by 36 per cent of respondents. This
reflects a very real anxiety in the profession
about the loss of experienced tradespeople and
the tribal knowledge they carry. It also connects
directly to the generative Al finding: if the most
widely adopted Al application is knowledge
management tools, and one of the top oppor-
tunities is capturing expert knowledge, then
organisations are already starting to connect
those dots, even if informally.

20

The Reliable Magazine analysis makes a com-
pelling case for this convergence. Al-powered
platforms can link real-time asset data to in-
structional content, delivering just-in-time learn-
ing to technicians in the field. A short video on
retorquing a flange, a visual overlay of a lubrica-
tion route, or a voice-guided walkthrough of a
diagnostic flowchart. These are not theoretical
possibilities. They represent a practical path to
embedding expert knowledge into daily work in
a way that is less dependent on which individual
happens to be holding the wrench.

The same analysis also highlights a broader op-
portunity around standardised work. When Al
is paired with structured, repeatable processes,
it creates a feedback loop: consistent execution
generates cleaner data, which makes the Al
more accurate, which in turn makes execution
more consistent. That virtuous cycle is the real
prize, but it depends on having the foundational
discipline in place before Al is layered on top.



Opportunity

Reducing maintenance costs

Extending asset life / optimising capital investment
Reducing unplanned downtime

Capturing and transferring expert knowledge
Faster root cause analysis

Better workforce planning

Improving safety outcomes

Improving regulatory compliance
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54.2%
45.8%
45.0%
35.8%
35.8%
30.8%
26.7%

13.3%
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Outcomes to Date

For organisations that have implemented Al in
some form, the survey asked about the primary
outcome. The responses provide a reality check.

The two largest groups, each at 34.5 per cent,
reported either that it was too early to assess
or that results were mixed. Combined, these
two categories account for nearly 70 per cent
of respondents. Only about one in five report-
ed outcomes that met or exceeded expecta-
tions. This is not a story of failure, but it is not
a story of runaway success either. It is a story
of organisations still working out how to make
Al deliver on its promise.

The ‘'mixed results’ category is the most
instructive. It suggests that Al is delivering
some value in specific pockets but is not yet
producing the kind of consistent, scalable
benefit that would justify broader rollout.

This is exactly the pattern described during
the roundtable, where participants consist-
ently reported localised wins, often driven by
individual initiative, that had not yet translated
into enterprise-wide impact.

The 10 per cent who reported exceeded ex-
pectations and clear measurable ROl deserve
further study. Understanding what those
organisations did differently, in terms of data
preparation, use case selection, change man-
agement, and skills development, would pro-
vide valuable lessons for the rest of the sec-
tor. Early indications from both the roundtable
and supporting literature suggest that success
correlates with starting small and targeted, in-
vesting in data quality before deploying mod-
els, keeping humans in the decision loop, and
having genuine operational leadership rather
than treating Al as an IT-driven initiative.

Outcome

Failed — project discontinued
Too early to assess

Met expectations — delivered as promised

Below expectations — ROl not yet demonstrated

Mixed results — some value, some disappointment

Exceeded expectations — clear measurable ROI

1.8%
7.3%
34.5%
34.5%
11.8%
10.0%
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The Human-Al Collaboration

Imperative

If there is a single theme that runs through the
survey results, the roundtable discussion, and
every piece of supporting literature reviewed
for this report, it is this: Al in asset management
works best when it augments human expertise
rather than attempting to replace it.

This is not a soft, feel-good message designed
to reassure nervous tradespeople. It is a hard-
edged operational reality. Al does not under-
stand failure mechanisms. It does not know what
a bearing sounds like when it is beginning to

pit. It cannot feel that a motor is running warm-
er than it should. It does not understand why a
torque sequence matters for flange integrity, or
why a gearbox needs to be warmed before oil

is sampled. It correlates patterns in data. That is
valuable, but it is not the same as understanding.

The case study cited in Reliable Magazine
makes this vivid. At a mining site operating
haul trucks, a predictive Al platform initially
flagged numerous false positives from normal
operational variations like steep inclines and
sharp turns. It was only when domain experts
reframed the inputs, focusing the model on
steady-state conditions and excluding known
transient events, that the system began deliv-
ering accurate results. Weeks later, it detected
a subtle drop in oil pressure that signalled a
developing pump failure, saving significant time
and cost. The point: the Al detected the devia-
tion, but the expert diagnosed it.

This pattern, where Al identifies the signal and
the human interprets the meaning, is the model
that works. It is what the Deloitte research calls
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the collaborative approach: augmenting main-
tenance workflows with real-time automated
monitoring, aided by human review and timely
action on the ground. It is not total automation.
It is intelligent partnership.

The masterclass introduced an important evolu-
tion in thinking: from ‘human in the loop’ (where
humans review every Al output) to ‘human on
the loop’ (where humans are positioned to inter-
vene at critical decision points, but the system
operates autonomously in routine conditions).
This represents a maturation of trust and capa-
bility, but it requires even more rigorous design
of which decisions truly require automation
versus human judgment.

Equally important is the recognition from the
masterclass that field worker disengagement has
been a byproduct of heavy governance and cen-
tralised control. When tradespeople are treated
as data-entry robots rather than problem-solvers,
they ‘turn off their brain.” Al offers an opportunity
to reverse this through better capture of unstruc-
tured field insights (voice notes, photos, observa-
tions) and site-localised recommendations. This
positions Al not as a surveillance mechanism but
as a tool that amplifies field expertise.

For this to work in practice, organisations need
to think carefully about how Al fits into their
operational workflows. As a healthcare data and
analytics leader observed during the roundtable:

Start with theend in mind. What is it
that you’re trying to achieve, measure,
do? It’s that thinking that needs all the



work, and then all the business rules off

the back of it. The technology’s always
easy at the other end, but the hard thing
and the barrier is doing the thinking.

Asset Data and Analytics Leader, Healthcare

Al recommendations need to arrive in a format
that technicians can understand and act on.
The reasoning behind recommendations needs
to be at least partially transparent. And there
need to be clear escalation paths for situations
where human judgement overrides an Al sug-
gestion, so that the system learns from those
corrections over time.

The roundtable discussion surfaced a useful
framing from the roundtable facilitator, who
described three levels of Al deployment. Level
one is general productivity tools like Copilot.
Level two is applying Al agents to specific
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existing processes to make them faster. Level
three, and the most valuable, is rethinking the
entire process design with Al capabilities in
mind. As he put it:

It’s not a technology problem so much

as a where-to-deploy problem. What’s
the cost and return, and where do we
actually deploy these things? That’s
often why many of them don’t go beyond
pilot — we prove the pilot, but then can
it really scale from a cost perspective.

Industry Roundtable Facilitator

Most organisations are operating at level one,
some are experimenting at level two, and al-
most none have reached level three. Getting
there will require not just technology invest-
ment but a fundamental shift in how mainte-
nance processes are conceived and managed.
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Emerging Architectures: Edge
Intelligence and Federated Learning

As organisations across Australia and New Zea-
land grapple with Al adoption, a critical infra-
structure challenge has emerged: how to deploy
Al capabilities while respecting data sovereignty,
managing latency, and maintaining privacy.

Traditional cloud-centric Al architectures, while
powerful, introduce latency that can be pro-
hibitive for real-time asset decisions and raise
sovereignty concerns in regulated industries.
Edge intelligence paired with federated learning
offers a compelling architectural alternative that
is beginning to gain traction.

Edge intelligence means deploying Al models
at the source of data — on-site, at the edge of
the network — rather than sending all data to
centralised cloud systems. This dramatically re-
duces latency, enabling real-time decision-mak-
ing critical for asset management. Federated
learning takes this further: instead of centralis-
ing raw data, the approach distributes learning
across edge nodes. Only the model weights are
shared and aggregated back to a central repos-
itory, not the underlying data. This preserves
data privacy and sovereignty while still enabling
organisations to benefit from collective learning.

A leading edge intelligence practitioner in the ANZ re-
gion articulates the strategic importance. The primary
barriers he identifies are four-fold: isolated knowledge
silos within organisations, data silos across different
systems, cloud latency that makes real-time asset de-
cisions infeasible, and the privacy and data sovereign-
ty concerns that are non-negotiable in mining, critical
infrastructure, and healthcare contexts. Federated
learning addresses all four simultaneously.
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The practical implementation is becoming tangible.
Purpose-built edge Al processing platforms exempli-
fy this architecture, enabling sub-10ms latency for as-
set decisions while keeping sensitive data on-prem-
ise. For a mining operation managing haul trucks, or
a power station optimising turbine performance, or

a rail network detecting rail defects in real-time, this
capability is transformative. A thermoelectric plant
managing predictive maintenance for critical equip-
ment cannot afford the 500ms round-trip latency of
cloud-based decisions. A mining site managing au-
tonomous fleet operations requires decisioning that
is instantaneous and fully within their own control.

The federated learning model also has governance
advantages. Each organisation retains full control
of its data. Privacy-preserving machine learning is
not just a technical capability; it is a governance
principle that aligns with Australian and New Zea-
land regulatory expectations, particularly in sectors
like healthcare, mining (where Indigenous land
agreements may restrict data movement), and
critical infrastructure (rail, electricity).

However, adoption of edge and federated architec-
tures requires investment in edge computing infra-
structure that many organisations have not yet made.
It also requires a shift in how data and models are gov-
erned. Instead of a centralised data warehouse and a
single Al platform, organisations need to think about
distributed model governance, federated learning
pipelines, and edge-cloud orchestration. This repre-
sents a maturation of Al capability that most organisa-
tions in the region have not yet reached. But for those
in regulated industries, for those managing sensitive
data, or for those requiring real-time decisioning, this
architecture may prove not optional but essential.
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The Generational Divide and
the Self-Taught Workforce

One of the most striking findings to emerge from
the Engineers Australia Al-in-Practice Report con-
cerns the generational asymmetry in Al adoption.

Across the surveyed engineering workforce, 43 per
cent of practising engineers currently use genera-
tive Al in their work. Among engineering students
and recent graduates, the figure jumps to 74 per
cent. This 31-percentage-point gap signals a work-
force in transition, with younger cohorts approach-
ing Al as native capability while many mid-career
and senior engineers are still cautiously evaluating.

The asymmetry matters because it challenges tradi-
tional hierarchies of expertise. In many maintenance
organisations, the most experienced practitioners
have spent decades developing intuition and domain
knowledge that, properly captured, is invaluable. But
they are also the cohort least likely to be regular Al
users. Younger engineers, comfortable with Al tools,
lack the contextual judgment to know when an Al
output is plausible versus spurious. This creates a
tension that organisations have not yet solved.

Equally significant is the finding on learning and de-
velopment: 78 per cent of surveyed engineers report
that their Al learning has been self-directed, while
only 22 per cent say their organisation has provided
formal training. Yet 73 per cent agree that Al-related
skills will be essential within the next five years. This
disconnect is a structural problem. Self-directed
learning creates inconsistent capability and leaves
junior staff without the scaffolding formal training
provides. It also deepens the generational divide:
younger engineers, digitally native and comfortable
learning online, are more likely to self-educate suc-
cessfully, while older practitioners may opt out.
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The Engineers Australia report frames this trend
with an analogy that proves instructive: 77 per cent
of engineers agree that Al will become as ubiqui-
tous as calculators once were — a tool so embed-
ded in everyday work that its use is unremarkable. If
that parallel holds, then the current moment repre-
sents a window of opportunity to ensure that the
transition is managed deliberately, not left to market
forces. Calculators did not replace engineers; they
freed engineers from calculation drudgery. But the
transition only worked because schools and organi-
sations made a deliberate choice to teach calculator
use and to redesign work around that capability.

For asset management organisations in the
ANZ region, the lesson is clear. The genera-
tional divide will not self-correct. It requires
intentional investment: structured Al literacy
programs tailored to different roles, intention-
al pairing of experienced practitioners with

Al tools, and explicit recognition that gener-
ational diversity in Al capability is an asset to
be managed, not a problem to be ignored. The
alternative is to abdicate responsibility for ca-
pability development to individuals and to risk
a workforce where younger engineers over-rely
on Al and older engineers are marginalised.

The culture of learning and openness matters enor-
mously. The Engineers Australia report emphasises
that a ‘culture of openness’ predicts faster Al adop-
tion. Organisations that explicitly encourage exper-
imentation, that treat failures as learning opportu-
nities, and that invest in peer-to-peer knowledge
sharing (not just formal training) see higher rates of
Al adoption and more sustainable implementation.
It is foundational to making Al capability stick.
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From Efficiency to Reinvention: The
Case for Dynamic Asset Strategy

The masterclass revealed a critical insight that
fundamentally reframes how organisations
should think about Al value. Most organisations
currently apply Al to process bottlenecks —
planning, scheduling, turnarounds — seeking
marginal efficiency gains of 5 to 10 per cent.
This is the wrong target. The real value lies not
in optimising existing static strategies but in
reinventing asset strategy itself.

No amount of optimisation of a static plan will
help if the fundamental assumption is wrong.
Most maintenance strategies operate under
the same constraint. They assume a stable,
predictable operational environment and opti-
mise within those bounds. But in reality, asset
utilisation, operating conditions, and produc-
tion priorities shift constantly.

The distinction matters enormously. Optimis-
ing an existing process delivers perhaps 10 per
cent improvement and remains fundamentally
constrained by the process’s original design.
Reinventing the process — making it dynamic,
responsive, and tied to actual operating goals
rather than budgeted resources — can unlock
2 to 3 times the value. But it requires rethinking
asset management from the ground up.

The barrier to this reinvention is structural.

In most organisations, the budget drives the
strategy. Finance determines how much can be
spent on maintenance, and asset management
teams fit their plans around that constraint. Al
applied to this static structure can help, but it is
optimising the wrong thing. The real opportuni-
ty would be to reverse that logic: let operating
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goals (availability targets, production targets,
safety objectives) drive the asset strategy, and
then determine the resources required. This
requires breaking out of the siloed governance
structures that separate finance, operations,
and asset management.

The masterclass highlighted the concept of a
‘unified data model’ — a single, coherent picture
of assets, conditions, operating context, and
business objectives that connects strategy-set-
ting all the way down to daily work execution.
Current organisations typically have fragmented
models: the enterprise asset management sys-
tem, the CMMS, the SCADA system, the finance
system, the production planning system. None
of them talk to each other. Building a unified
model is technically challenging but more fun-
damentally an organisational redesign problem.
It requires breaking down data silos, estab-
lishing shared ownership, and accepting that
real-time visibility into asset state and operating
context is not optional but essential.

Multi-agent orchestration emerged as a critical
concept in this reinvention narrative. Rather
than deploying single-purpose Al models (one
for predictive maintenance, one for planning,
one for scheduling), orchestrated agents work
together on complex, non-deterministic prob-
lems. An example from the masterclass: improv-
ing asset availability from 83 per cent to 85 per
cent is not a deterministic problem with a single
right answer. It requires balancing multiple com-
peting objectives — uptime, cost, risk, work-
force scheduling — and adapting dynamically
as conditions change. A single Al model cannot



solve this. But multiple agents, each responsible
for a different dimension and working within a
shared data model, can iterate toward an opti-
mal solution. This represents a fundamentally
more sophisticated deployment of Al than most
organisations have attempted.

The caution sounded during the masterclass
is worth underscoring: ‘Gotta be careful we
don’t cement in place anything that’s constrain-

ing.” The history of maintenance is littered with

examples of organisations optimising them-
selves into corners — legacy systems that were
state-of-the-art when implemented but became
straightjackets. Applied to Al, the risk is that
organisations will build architectures, processes,
and governance around today’s Al capabilities
and find themselves constrained by those choic-
es when the technology evolves. Better to build
flexibility in from the start, to assume that the Al
landscape will change, and to treat Al platforms
and governance as evolving rather than fixed.
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Practical Recommendations

Based on the combined evidence from the survey, roundtable, masterclass,
and supporting literature, the following recommendations are offered for
maintenance and asset management leaders navigating Al adoption.

1. Invest in data foundations

before investing in Al models

Every data source reviewed for this report
reaches the same conclusion: data quality is
the single biggest determinant of Al success
or failure. Organisations should audit their data
environments honestly, invest in master data
standards aligned to frameworks such as ISO
14224, enforce data discipline at the point of
entry, and treat data governance as an ongoing
operational process, not a one-off project. The
principle bears repeating: ‘Al won't fix broken
fundamentals.’ Start with reliability program
discipling, then standardise, then add Al

. Treat Al like a reliability program,

not a science project

This recommendation from the CEO of a
leading Maintenance Al platform provider re-
frames the implementation approach. Rather
than treating Al deployment as an experiment
that will eventually mature into something val-
uable, organisations should apply the rigour
and discipline of a reliability program from the
outset. This means clear governance, defined
metrics, regular audits, and continuous im-
provement cycles. It means starting narrow
with well-defined use cases, then systemat-
ically broadening scope only as capability
matures. Trust beats sophistication.

. Start with targeted, high-value use cases
Organisations that have achieved positive
results consistently report starting with
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narrowly defined use cases where the data
is good, the business impact is measurable,
and the risk of failure is manageable. Visual
inspection, image recognition for defect
detection, and generative Al for knowledge
management are practical starting points
that can build confidence without requiring
perfect data infrastructure.

. Build Al literacy across the workforce,

with structured programs and strong
organisational commitment

The skills gap identified in this research is
not going to close on its own, and self-di-
rected learning is not a sufficient strategy.
Organisations need to invest in practical

Al training that focuses on understanding
outputs, recognising limitations, and work-
ing effectively alongside Al tools. This is not
about turning maintenance engineers into
data scientists. It is about ensuring they can
evaluate an Al recommendation with the
same rigour they would apply to any oth-
er piece of engineering advice. Programs
should be role-specific, should include pair-
ing of experienced practitioners with newer
tools, and should be embedded in career
development and KPI frameworks.

. Preserve and embed expert knowledge

while you still can

The convergence between generative Al
adoption and concern about knowledge loss
is an opportunity waiting to be seized. Organ-



isations should be actively using Al tools to

capture, structure, and distribute the expertise
of their most experienced people, embedding
that knowledge into playbooks, work instruc-
tions, decision-support tools, and training ma-
terials before it walks out the door. This is not
about replacing experts; it is about amplifying
their impact across the entire workforce.

. Design for human-Al collaboration

from the outset

Al should be positioned as a second opinion
or a diagnostic assistant, not as an auton-
omous decision-maker. Experienced oper-
ators should validate Al recommendations,
and their corrections should feed back into
the system to improve accuracy over time.
This builds trust, improves outcomes, and
mMaintains the engineering judgement that
no algorithm can replicate. Evolve from ‘hu-
man in the loop’ to ‘human on the loop’ only
as confidence and capability mature.

. Demand transparency from vendors

and be wary of agent washing

The gap between vendor claims and opera-
tional reality is a consistent frustration across
the sector. Organisations should insist on clear
evidence of outcomes achieved in compara-
ble environments, understand the data and
infrastructure prerequisites before commit-

ting, and build contractual protections around
performance expectations. Be particularly
sceptical of marketing language that labels
routine automation as ‘intelligent agents.’ The
distinction between real agent orchestration
and process optimisation matters.

. Align Al governance with operational reality

and resist the IT takeover

Al governance frameworks should be devel-
oped with genuine input from operational
teams, not imposed solely by IT or corpo-
rate functions. Accountability frameworks
for Al-informed decisions need to be clear
before those decisions are delegated, not
worked out after something goes wrong.
Most importantly, operational leaders must
own Al adoption. If it is treated as an IT pro-
ject, it will fail in asset management contexts.

. Avoid cementing constraints: build

flexibility into architecture and governance
Design systems, processes, and governance
with the assumption that they will evolve.
The Al landscape is changing rapidly, and
organisations that lock themselves into rigid
architectures or governance models today
will find themselves constrained tomorrow.
Build for flexibility, assume learning will be
continuous, and treat capability as a journey
rather than a destination.
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Conclusion

Artificial intelligence is not going to transform maintenance and asset manage-
ment overnight. The evidence from this research is clear that the technology has
genuine potential, but the organisational conditions for that potential to be real-
ised are not yet in place for most organisations in Australia and New Zealand.

The practitioners surveyed and interviewed for

this report recognise this as a once-in-a-career
opportunity. Not because Al is clever, but because
organisations that get the strategy right — that shift
from optimising processes to reinventing strategy,
that build data foundations, that invest in their peo-
ple, and that treat Al as a reliability program rather
than a science project — will unlock value that their
peers cannot match. The question is not whether
Al matters. It is whether each organisation will po-
sition itself to capture the value or be caught in the
trap of incremental, commoditised applications.

The foundations matter. Clean data, integrated
systems, skilled people, clear governance, and a
culture that supports experimentation without
punishing honest failure. These are not glamor-
ous topics. They do not make for exciting con-
ference keynotes. But they are the difference
between an Al pilot that generates a promising
dashboard and an Al capability that genuinely
changes how an organisation manages its as-
sets. As the roundtable facilitator observed:

Tradespeople are one of the most
underutilised resources we have in asset
management organisations right now.
We've kind of stifled innovation and
creativity and continuous improvement in
the field. We need to unlock that and enable
those people to be part of the solution.

Industry Roundtable Facilitator
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The practitioners surveyed and interviewed for
this report are neither fearful nor naive. They
see the opportunity. They understand the lim-
itations. And they are asking the right ques-
tions: Where will Al add real value for us? Do
we have the data to support it? Do our people
know how to work with it? Can we trust what
it tells us? Will this reinvent our approach or
optimise our constraints?

Those are the right questions. Answering them
honestly, and investing accordingly, is the path
forward. The organisations that do will lead
their sectors. The organisations that don’t will
be followers. In an industry where leadership
depends on the quality of asset decisions, that
distinction will compound over time.
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