The Trillion-Dollar Gap

What your plant knows. What the person at the valve
doesn't. And the Al that finally closes the distance.

Work Intelligence — the fourth enterprise system of record
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Executive summary

Heavy industry is carrying a liability that never appears on a balance sheet: the gap between
what a plant knows and what the person operating it knows. A modern refinery, platform, or
process facility embodies decades of procedures, failures, near-misses, and hard-won fixes.
Almost none of that lives in the head of the worker standing at the valve today — and the people
who did hold it are retiring en masse.

This gap is the root cause of two problems that industry has always budgeted separately:
workers get hurt, and plants go down. Both are, at their core, the same failure — knowledge that
existed somewhere in the organization did not reach the person who needed it, when they
needed it. Measured in lives, the toll is severe and largely preventable. Measured in dollars,
unplanned downtime alone destroys an estimated $1.5 trillion a year across the world's largest
industrial firms.

For thirty years the industry's answer was a single strategy: hire experience. That strategy has
run out of runway. There is no longer enough experience left to hire. This paper argues that the
only durable solution is to stop treating expertise as something you recruit and start treating it as
something you capture, simulate, and transfer — a fourth enterprise system of record,
alongside ERP, CRM, and PLM. That system is Work Intelligence.

1. The gap, defined

Every enterprise system of record exists to capture an asset the business cannot afford to lose
track of. ERP captures what a company owns. CRM captures who it sells to. PLM captures what
it builds. Each replaced a world of tribal knowledge and paper with a durable, queryable source
of truth.

One asset was never captured: what a company's people know. The procedure that only the
shift supervisor remembers. The subtle sign that a pump is about to fail that a 30-year
technician reads instinctively. The reason a step in the SOP exists, which is usually a story
about the last time someone skipped it. This knowledge is the operating system of a physical
plant, and historically it has lived in exactly one place — human memory — with no backup, no
version control, and no transfer mechanism beyond apprenticeship.

The gap is the distance between the total knowledge embedded in a facility and the portion of it
accessible to the worker acting on it in the moment. When that distance is small, plants run
safely and efficiently. When it is large, people get hurt and production stops. Everything that
follows is either a measurement of that gap or a description of how to close it.



2. Why the gap is exploding now

The gap has always existed. What has changed is that the people who quietly held it closed are
leaving all at once.

Roughly half of the oil and gas workforce is eligible to retire within the next five to seven years,
and the average worker is now in their mid-fifties. This demographic wave — often called the
Great Crew Change — is not a distant risk; it is underway. Each departure removes decades of
undocumented judgment from the organization permanently. There is no export function on a
human career.

The replacement pipeline cannot absorb the loss. There are too few experienced workers
entering to backfill those leaving, which means facilities increasingly depend on a shrinking
number of veterans. In practice, a plant's safe operation can come to hinge on a handful of
people who still remember how it is really done. When they go, the knowledge goes with them.

This is why "hire experience" no longer works. It is not a budgeting problem that a higher salary
can solve; it is a supply problem. You cannot recruit your way out of a shortage of this
magnitude. The only path that scales is to manufacture expertise — to make it a manufactured,
transferable output rather than a scarce, perishable input.

3. The cost in lives

Oil and gas consistently ranks among the most dangerous industries in the world. In the United
States alone, workers in mining, quarrying, and oil and gas extraction die on the job at a rate
equivalent to roughly one fatality every three days — about twice a week. Globally, on the order
of a thousand workers die every day in workplace accidents across all sectors, and energy and
process industries carry some of the highest fatality rates within that total.

The critical point for industry leaders is that these deaths are overwhelmingly preventable, and
their documented root causes are not exotic. Fatality investigations return, again and again, to
the same short list: inadequate training, procedures not followed or not understood, poor
real-time decision-making, insufficient supervision, and failures of hazard identification. Every
item on that list is a knowledge-transfer failure — not a hardware failure. The steel rarely fails;
the transfer of what someone already knew to the person in front of the hazard is what fails.

There is a direct link between the human cost and the financial one. A substantial share of
workplace injuries occur during exactly the abnormal, high-variance periods — startups,
shutdowns, upsets, and unplanned downtime — when the gap between plant knowledge and
operator knowledge is widest. Safety and uptime are not two problems. They are one problem
viewed from two angles.



4. The cost in dollars

The financial scale of the gap is difficult to overstate.

At the level of a single asset, the average offshore platform experiences approximately 27 days
of unplanned downtime per year, translating to roughly $38 million in annual losses. The
worst-performing platforms approach $88 million. Even a modest 3.65 days of lost production
can exceed $5 million. When commodity prices are high, per-site downtime costs have surged
well beyond these baselines, reaching figures on the order of $149 million.

At the level of the industry, the picture becomes staggering. The world's largest industrial firms
lose an estimated $1.5 trillion annually to unplanned downtime — approximately 11% of
turnover — within a sector generating on the order of $4.3 trillion in revenue. Individual oil and
gas facilities average tens of hours of unplanned downtime per month, with per-facility annual
costs commonly cited in the range of $84 million.

These are not training-budget line items. They are balance-sheet wounds, and they recur
because the underlying cause is never addressed: the same lessons are relearned, plant by
plant and shift by shift, because the knowledge that would have prevented the event was never
captured in a form the next person could use.

5. Why training software was never the answer

Faced with this problem, the reflexive response has been to buy more training — learning
management systems, video libraries, longer onboarding. These help at the margins, but they
do not close the gap, because they treat expertise as content to be consumed rather than a
living asset to be operated.

Work Intelligence reframes the problem. The goal is not to teach a worker about a procedure; it
is to capture the organization's actual operating expertise as a durable system of record and put
it directly into the flow of work — in the classroom, in the simulator, and in the field on live
equipment. This is the fourth system of record: the system that finally does for human
knowledge what ERP did for assets and CRM did for customers.

The distinction is category-defining. A learning management system stores courses. A Work
Intelligence system stores capability — captured from experts, verified in the workforce, and
compounded across the organization over time, so that each session makes the whole
enterprise measurably more capable.



6. Why physical Al, not just language models

The recent wave of enterprise Al has largely meant attaching a large language model to a
corpus of documents. For safety- and uptime-critical industrial work, this is insufficient and can
be dangerous.

A language model can describe a valve. It cannot model what happens when that valve is
opened under pressure, in sequence, on a specific piece of equipment. Language models
generate plausible text; they do not understand physical systems, and in a domain where a
confident-but-wrong instruction can injure someone, plausibility is not enough.

EON's approach fuses physical Al — a working model of the physics and behavior of real
equipment — with language models. The result is a system that understands the machine, not
merely the manual: it can simulate correct and incorrect actions, represent real force, pressure,
and failure behavior, and guide a worker through the actual physical task. Physics does not
hallucinate. This is what allows a new hire to reach, in weeks, a level of competence that
historically took years of on-the-job exposure to acquire.

7. The Intelligence Flywheel

Work Intelligence is delivered as an integrated flywheel in which each component increases the
value of the others:

e Genesis converts any standard operating procedure into a living, hands-on simulator,
turning static documentation into practiced capability.

e Field IQ delivers the right procedural step into the right hands in the field through
augmented reality, closing the gap at the exact moment of work.

e Assess IQ verifies competency before a worker touches live equipment, converting
training from an assumption into evidence.

e Compound IQ feeds every training and field interaction back into the system, so
institutional knowledge accumulates rather than dissipates.

e EON Universal converts field photographs into operable digital twins with live
engineering attributes, extending the flywheel to real-world assets at scale.

The platform is orchestrated by EON Conductor, gated for trust and safety by EON Verdict,
and governed by EON Switchboard, EON's model-routing and governance layer — the
controls that make the system trustworthy enough for a live industrial environment.



8. What closing the gap looks like

Organizations that adopt Work Intelligence should expect the two historically separate curves —
safety incidents and unplanned downtime — to move together, because they share a cause. A
new technician reaches effective competence in weeks rather than years. The knowledge of a
retiring expert is captured before departure and made available to everyone who follows.
Procedures are not just written but practiced and verified. And every incident, fix, and lesson
compounds into an asset that appreciates over time instead of walking out the door.

The strategic prize is larger than any single efficiency. An organization that captures its
expertise as a system of record builds a durable competitive advantage that deepens with every
use — a knowledge asset that competitors cannot easily replicate and that its own retirements
can no longer erase.

Conclusion

The ftrillion-dollar gap is the defining operational liability of heavy industry in this decade. It kills
people, it burns money, and the traditional remedy — hiring experience — has run out of supply.
The path forward is to treat expertise the way every other critical enterprise asset is already
treated: capture it, govern it, and make it available at the point of work. That is the purpose of
Work Intelligence, and it is why EON Al Ventures believes it represents the fourth enterprise
system of record.

The gap is where people die and money burns. The opportunity is to close it.

Figures in this paper are drawn from public industry and government sources, including U.S. Bureau of Labor Statistics fatality data
(2023), International Labour Organization workplace-fatality estimates, and widely cited offshore-downtime research
(Kimberlite/GE). Specific citations available on request. © EON Al Ventures Inc..
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