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Barrel
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A. At a Glance

13.8 M b/d
EIA’s September 2026 forecast for record U.S. crude 
production in 2026, above 13.7 M b/d in 2025, led by 
the Permian (~6.8 M b/d) and the federal Gulf.

< 2%
Growth in new-well oil production per rig between June 
2024 and June 2025, as gains from conventional hydraulic 
technology flatten, per Deloitte.

~98%
Gulf Coast refinery utilization in mid-2026 (national 
in the high-90s), with record margins and deferred 
maintenance leaving almost no spare capacity.

~$110
crude / record diesel prices
Crude neared $110 in mid-September and refined 
products hit record highs after Middle East tanker 
attacks; Shell and Equinor warned on September 16 that 
the market’s “shock absorbers are weakening.”

The shift.

With production high, per-rig 
gains flattening, refineries 
maxed and the market’s 
cushion gone, value moves 
from adding assets to running 
existing ones autonomously.

2 | © 2026 NTT DATA, Inc. biztalksnttdata.com



NTT DATA BizTalks | The Autonomous Barrel

B. What the Evidence Says

Three facts hold at once in the U.S. oil and gas system this 
September, and together they move where advantage comes 
from.

“

America has never pumped more oil — and it 
has never had less room to fail. Refineries are 
running flat out, the market has burned through 
its cushion against shocks, and the old productivity 
engine, more drilling and better fracs, is running 
out of torque. The next barrel of advantage won’t 
be drilled. It will be the one a company already 
owns, made to run longer, fail less and adapt faster 
than the market can move against it. That is the 
autonomous barrel — and it is won not by 
whoever has the most AI, but by whoever can put 
AI to work in the physical plant and the physical 
field.
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0 1  ·  U P S T R E A M

The upstream is still growing, but 
the easy productivity is thinning.

The EIA’s September 2026 Short-Term Energy 
Outlook forecasts record crude production of 13.8 
million barrels per day this year, with the Permian 
alone near 6.8 million and the rest of the growth in 
the federal Gulf; the agency ties the stronger drilling 
environment to higher prices amid the war in the 
Middle East.

Yet the engine behind a decade of shale gains is 
losing torque. Deloitte’s 2026 Oil and Gas Industry 
Outlook reports that new-well oil production per rig 
rose less than 2% between June 2024 and June 2025, 
and concludes that most of the advances available 
from conventional hydraulic technology have likely 
already been captured, even as tariffs add 2–5% to 
costs.

The question that follows is uncomfortable for an 
industry that has always answered productivity with 
better subsurface engineering:

“ If more drilling, better fracs 
and better completions are 
approaching their limit, 
where does the next unit of 
productivity come from?
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0 2  ·  D O W N S T R E A M

The downstream is 
running with no 
margin for error.

U.S. refineries have spent 2026 close to the top of 
their range — the Gulf Coast, which holds more 
than half of national capacity, ran near 98% in 
mid-year, and national utilization has held in the 
high-90s.

Refiners deferred maintenance to capture 
unusually strong margins, which pushed runs 
higher but left the system with almost no spare 
capacity and a higher risk of unplanned outages.

When a plant runs that hot, the economic value of 
a single avoided failure, a shorter turnaround, an 
anomaly caught early or a marginal gain in 
throughput becomes real money. A refinery 
cannot simply run harder; the only room left is to 
run smarter.

“
A refinery cannot 
simply run harder; 
the only room left is 
to run smarter.
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0 3  ·  M A R K E T

And the market has lost its 
cushion.
On September 16, senior executives from Shell and Equinor warned that 
global energy markets face a lengthening stretch of tight supply and 
volatility because the industry’s ability to absorb Middle East disruptions is 
dwindling; crude neared $110 for the first time since May and diesel reached 
record highs.

Shell’s trading chief economist 
estimated the world has already lost 
roughly 36 million tonnes of LNG and 
1.6 billion barrels of crude and 
condensate, cushioned so far by 
weaker Chinese demand, inventory 
draws, flexible shipping, spare 
pipeline capacity and rising output 
from the Americas — “but those 
shock absorbers are weakening,” he 
said, warning that reopened 
chokepoints might not normalize 
until well into 2027.

“But those shock absorbers are 
weakening.” — Shell’s trading chief 
economist, September 16.

Put the three together and the strategic picture is clear. Producing more is getting 
harder and more expensive; refining has no physical slack; and the market will no 
longer forgive a stumble. The highest-return move is not another asset — it is getting 
more out of the assets already in the ground and in the plant, by making them run 
longer, fail less, and adapt faster to conditions no one can forecast.
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C. Implications 
and Scenarios
Executive proposition. Treat the asset 
base as a portfolio to move up the 
autonomy ladder — from the optimized 
asset to the autonomous asset — not as a 
set of pilots to fund.

There is a ladder the industry is already climbing, and 
most operators are only part way up it: Automation → AI-
assisted operations → Agentic AI → Autonomous 
operations. Automation follows fixed rules; AI-assisted 
operations predict and advise a human; agentic AI 
reasons across signals and proposes or takes bounded 
actions; and autonomous operations run continuously 
within limits. Physical AI cuts across this ladder by 
extending AI into the physical world through sensing, 
computer vision, robotics and edge decision-making.

Autonomous operations
Run continuously within limits

Agentic AI
Reason across signals and take bounded 
actions

AI-assisted operations
Predict and advise a human

Automation
Fixed rules
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C. Three scenarios

1 Scenario 1 — Point solutions and pilots.
The operator funds isolated AI use cases asset by asset. Each proves value locally, but nothing 
connects; the gains stay trapped in the pilot and never reach the asset’s operating economics.

2 Scenario 2 — A digital layer over operations.
The operator adds dashboards, predictive models and copilots on top of existing control systems. 
Visibility improves, but because the underlying OT, data quality and OT/IT integration do not 
change, decisions still wait for people and autonomy never arrives.

3 Scenario 3 — The autonomous-asset operating model.
The operator moves chosen asset classes up the ladder — sensing, agentic decisioning within 
limits, closed-loop action, robotic and edge execution — with governance and cybersecurity built 
in, so assets adapt without waiting for a person. It is the only posture that changes the asset’s 
operating economics.
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Three implications of the 
autonomous-asset model
Scenario 3 plays out differently across the value chain, with three implications 
that can each be tested on their own.

I M P L I C A T I O N  0 1

The autonomous well and field — from an 
optimized asset to an adaptive one.

With per-rig gains flattening, the next increment in the 
field comes as much from software and autonomy as 
from the subsurface.

Applications: autonomous drilling and real-time 
production optimization; artificial-lift optimization; 
predictive maintenance; autonomous well surveillance; 
methane detection; drone and robotic inspection; 
autonomous field logistics.

Economics:
+   barrels per existing asset
+   uptime
−   maintenance cost
−   people exposed to hazardous environments

Trade-off: adaptive fields depend on clean, connected 
data and on trust in model-driven action — neither of 
which most operators have at scale yet.
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I M P L I C A T I O N  0 2

The autonomous refinery — from 
periodic to continuous optimization.

Today much refinery optimization is episodic (planning, 
scheduling, process optimization, maintenance, 
turnaround). The move is to continuous autonomous 
optimization, where AI combines market signals, crude 
characteristics, unit constraints, equipment condition 
and product demand to keep adjusting the crude slate, 
operating conditions, energy and hydrogen use, 
blending, maintenance windows and yields.

Economics:
+   throughput
+   availability
−   downtime
−   energy cost per barrel

When a plant runs near 98% with record margins, a 
fraction of a point of availability is worth a great deal.

Trade-off: an autonomous refinery is not a lights-out 
plant; it is one that takes thousands of micro-decisions 
before a human needs to intervene — which raises the 
bar on governance, not lowers it.

I M P L I C A T I O N  0 3

Physical AI as an operational shock 
absorber.

Generative AI changes how people interact with assets; 
Physical AI changes how assets interact with the physical 
world. That distinction becomes strategic precisely when 
the market’s cushion is failing: when Shell and Equinor 
describe the macro shock absorbers weakening, the 
operational question is whether a company’s own assets 
can absorb a shock faster than the market can. Read the 
landscape as a matrix — where work happens against 
how much autonomy it has:

D I G I T A L P H Y S I C A L

Human-led Copilots Remote operations

AI-assisted Predictive AI Intelligent 
inspection

Agentic Autonomous 
decisions

Autonomous 
maintenance

Autonomous Self-optimizing 
systems

Self-operating 
assets

Most of the industry’s investment sits top-left. The 
resilience payoff sits bottom-right, because that is where 
an asset can reconfigure without waiting for a person —
turning digital transformation from an efficiency story 
into a resilience story, which is what 2026 is pricing.

The strategic question is not “should 
we use more AI?” It is: is Oil & Gas 
entering the era of the autonomous 
asset — and are we building for it?
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D. NTT DATA Point of View
The company that wins the next productivity cycle in U.S. Oil & Gas will not 
be the one with the most AI models. It will be the one that can connect AI to 
physical operations at scale — turning integration constraints into a 
governed operating model for the autonomous asset.

The barrier is rarely the algorithm. The 
applications above are, individually, 
available today; the reason few operators 
run an autonomous asset at scale is 
everything the AI must sit on: legacy OT 
built for deterministic automation; 
fragmented, low-quality data across 
subsurface, surface, process, 
maintenance and market systems; OT/IT 
integration across different owners and 
risk tolerances; cybersecurity on safety-
critical infrastructure; edge and 
connectivity in remote environments; AI 
governance and human-in-the-loop; and 
HSE and regulatory limits. The constraint 
is integration and governance — which is 
exactly why “who has the most AI 
models” is the wrong scoreboard.

The path is the matrix above read as a route: map each asset 
class to its current cell, then earn the next one — predictive AI, 
then intelligent inspection and autonomous maintenance, then 
self-operating assets — with a governance and cybersecurity 
gate at each step, keeping engineering, safety and operational 
accountability with the operator.
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Concrete rather than 
aspirational

This is where NTT DATA’s positioning is concrete rather than 
aspirational. It was named a Market Shaper in Gartner’s 
Emerging Market Quadrant for Physical AI Services, and in 
July 2024 introduced a fully managed edge AI platform built 
for the demands of Physical AI — treating physical assets 
not as data sources but as intelligent, software-defined 
systems embedded in operations.

Its published examples illustrate the operating patterns 
described above: machines that detect microvibration and 
thermal signals and self-adjust to prevent failure and cut 
unplanned downtime; energy systems that balance 
consumption against live demand; and quadruped robots 
that inspect hazardous areas and reduce human exposure.

The service stack spans edge intelligence, private 5G and 
advanced connectivity, simulation, robotics and digital 
twins, IT/OT integration and cybersecurity, and lifecycle 
governance and observability — in other words, it is aimed 
squarely at the integration constraints, not just the 
algorithms.

For Oil & Gas specifically, NTT DATA’s energy positioning 
covers upstream, midstream and downstream digital 
transformation — asset performance, predictive 
maintenance and refining efficiency — and it has been 
recognized as a Leader in the IDC MarketScape for the 
downstream oil and gas industry. For the wider sector 
context this sits in, see NTT DATA’s Energy Trends report.

This is an operating model, not a capability catalogue: 
each capability ties to a step in the route, and 
accountability stays with the operator.

Market Shaper
Gartner Emerging Market Quadrant for 
Physical AI Services

Leader
IDC MarketScape, downstream oil and gas 
industry
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The economics, stated as deltas

+ production per existing asset

+ refinery throughput and availability

− downtime and unplanned outages

− maintenance and energy cost per barrel

− HSE exposure

+ speed of adaptation to supply, logistics and 
equipment shocks

This is not an “AI” line item; it is 
a production, availability and 
resilience case.

“
Grounded in 
applied 
innovation.
Pietro Scarpino, Head of Applied Innovation at 
NTT DATA, describes the company’s Physical 
AI work as “grounded in applied innovation,” 
pointing to production deployments —
robotics connected over private 5G, edge 
anomaly detection and quadruped inspection 
— rather than demonstrations.
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E. What Leaders Should Do

01
Reframe the target as the autonomous asset, 
not “more AI”: pick two or three asset classes (a 
well pattern, a rotating-equipment fleet, a refinery 
unit) and define the next cell of autonomy each 
should earn this cycle.

02
Fix the foundation before the frontier — OT/IT 
integration, data fusion, edge, connectivity and 
cybersecurity are the actual constraint, not the 
models.

03
Design governance and human-in-the-loop up 
front, especially on safety-critical process units.

04
Value it as resilience, not just efficiency — uptime, 
throughput and speed of adaptation to shocks are 
what the 2026 market prices.

05
Move by asset, prove, then scale: run one or two 
proof assets end to end, measure the deltas, and use 
them to earn the mandate to industrialize.
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B O A R D R O O M  Q U E S T I O N

“
Are we investing to have the most 
AI models, or to connect AI to 
physical operations at scale?

Boardroom questions:

• Where do our assets sit on the autonomy matrix today, and which cell is the 
highest-value next step?

• Is our constraint really the AI — or is it OT/IT integration, data quality and 
cybersecurity?

• If a supply, logistics or equipment shock hit next quarter, how fast could our 
assets adapt without waiting for people?

• Are we investing to have the most AI models, or to connect AI to physical 
operations at scale?

The strategic question is not “should we use more AI?” It 
is: is Oil & Gas entering the era of the autonomous asset 
— and are we building for it?
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