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Executive summary

3

Oil and gas

Oil and gas organizations have been built on long-life assets, disciplined planning, and capital 
allocation. Those capabilities remain essential, but they no longer determine advantage.

The operating environment is moving faster than planning cycles can absorb. Price, demand, supply 
chains, and emissions are shifting in parallel, compressing decision timelines and increasing the cost 
of delay.

Execution—not planning—determines how quickly organizations can detect change, align decisions, 
and act without disrupting safety, reliability, or returns.

Resilience has moved from contingency planning to operating discipline. Leading organizations 
sustain performance under volatility by shifting data, decision rights, and execution out of planning 
cycles and into operations.

Planning cycles are 
collapsing: Long-cycle 
investments now operate 
against short-cycle volatility 
across markets, regulation, 
and operations.

Execution is the new 
advantage: Advantage shifts 
to real-time, integrated IT, 
OT, and commercial 
decisions across production, 
maintenance, trading, 
capital, and emissions.

Resilience is 
operationalized: Data, 
workflows, and decision 
rights converge at the point 
of execution, embedding 
adaptability directly into 
operations.
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Macro trends
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Volatility is structural, not cyclical.
Price, demand, and margin 
assumptions are resetting more 
frequently, reducing planning 
visibility and increasing capital risk.

Energy flows are being rewired.
Geopolitics and energy security
are redrawing supply chains, shifting 
trade routes, dependencies, and
pricing power.

The competitive set spans 
beyond oil and gas.
Utilities, technology firms, 
infrastructure players, and new 
entrants are competing directly for 
capital, customers, and project 
execution.

Regulation is tightening, but 
unevenly. Emissions requirements, 
disclosure obligations, and carbon 
costs are increasing, with 
inconsistent global adoption 
creating uneven pressure.

Global oil demand will rise slightly 
through 2030 before leveling off at 
around 105.5 million barrels per day1

Electric vehicles will reduce oil 
demand by about 5.4 million barrels 
per day by 20302

75% of oil and gas industry leaders 
say AI investments will deliver a 
measurable competitive advantage 
within three years5

In 2025, about 80% of Russian oil 
exports went to China and India, 
marking a shift from Europe3

By end of 2027, the EU will end 
Russian pipeline gas and LNG 
imports, replacing volumes 
with Norway, the US, and Qatar4

By November 2025, OGDC 
reporting covered 98% of operated 
production, while the wider 
industry still faces gaps between 
targets, implementation plans, and 
transparent disclosure6

Faster adaptation across operations, planning, and investment 
drives capital efficiency, asset uptime, and margins

Market volatility and energy 
demand shifts

Geopolitical realignment of 
energy and supply chains

Disruptive technologies and 
new energy entrants

Decarbonization and
regulatory transformation

Demand growth is fragmenting. 
Electrification is suppressing road 
fuel demand in some markets. Yet 
LNG, petrochemicals, and aviation 
are still growing—especially in 
emerging markets. This is forcing 
sharper capital allocation decisions.

Delivery risk is increasing.
Infrastructure disruption and 
regional instability reduce supply 
predictability and complicate 
logistics, contracting, and inventory 
management.

AI is shifting advantage to 
decision speed.
Organizations that execute faster 
across field operations, capital 
allocation, and trading decisions 
gain advantage, not those that 
analyze more.

Emissions performance directly 
affects revenue, cost, and access 
to markets. Verified progress on 
methane, flaring, and carbon 
intensity increasingly determines 
market access, financing, and 
customer preference.
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Key challenges 
and opportunities
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Execution across assets, capital projects, and trading 
is under increasing pressure

Planning and capital 
resilience

Digital transformation Emissions and
regulatory execution

Challenge
Long-cycle investments are exposed 
to short-cycle volatility, making 
capital timing and sequencing 
progressively harder.

Challenge
Supply chains are less
predictable, increasing exposure to 
disruption across sourcing, logistics, 
and delivery. 

Challenge
AI capability exists, but fragmented 
data and unclear decision ownership 
limit enterprise impact.

Challenge
Enforceable emissions requirements 
force organizations to reduce 
emissions without sacrificing asset 
uptime, delaying capital projects, or 
compressing margins.

66% of advanced finance 
organizations participate directly in 
enterprise investment prioritization, 
shaping trade-offs across growth, 
efficiency, and resilience initiatives1

75% of oil and gas executives 
expect AI to deliver competitive 
advantage within three years, yet 
skills, data integration, and legacy 
infrastructure remain key barriers to 
scaling value3

74% of supply chain leaders say 
generative AI enables better 
visibility, insights, and decision-
making across ecosystems2

73% of global heavy industry and 
energy executives believe 
large-scale decarbonization is 
essential for long-term 
competitiveness4

Supply and
commercial flexibility

Opportunity
Capital moves from fixed plans to 
scenario-triggered decisions, with 
projects continuously re-evaluated 
against changing conditions.

Opportunity
Organizations integrate production, 
logistics, contracts, and trading to 
respond in real time.

Opportunity
AI moves from insight to execution, 
embedded directly into workflows 
and decisions.

Opportunity
Emissions data becomes part of 
operational and capital 
decision-making, not a
reporting layer.
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Key technologies 
and their impact
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Technology creates value in how assets are run, capital is allocated, 
and trading decisions are made at scale

Hybrid cloud by design Secure by design Data, automation, and AI Quantum

Hybrid cloud by design supports 
execution across distributed, 
always-on operations that support 
peak demand, localized execution, 
and continuous availability across 
digital, store, and supply-chain 
environments.
For oil and gas organizations,
hybrid cloud enables coordinated 
decisions between field, plant, 
logistics, and enterprise systems, 
reducing delay between signal and 
action while maintaining control 
over industrial operations.

Security by design protects 
operations, not just infrastructure, 
from control systems and edge 
devices to enterprise platforms and 
cloud analytics.
Zero-trust architectures, network 
segmentation, encryption, and 
continuous threat 
monitoring protect critical 
infrastructure while sustaining 
operational continuity.

Data, automation, and AI help oil 
and gas organizations reduce the 
delay between signal and execution. 
Analytics alone does not improve 
execution. Decisions executed under 
operational constraint do.

Process intelligence, connected 
workflows, and AI-assisted decision 
support make operational 
bottlenecks visible and reduce 
delays in response across uptime, 
safety, throughput, and operations.

Quantum computing targets 
problems beyond classical 
computing, including complex 
optimization, molecular modeling, 
materials discovery, and advanced 
energy system simulation.

For oil and gas, the
near-term priority is not broad 
deployment, but readiness. 
Organizations that build R&D 
capability, partnerships, and clear 
use-case pathways will be better 
positioned to apply quantum where 
it improves materials, processes, 
logistics, and long-range planning.

71% of IT professionals agree that 
without a hybrid cloud strategy, it’s 
difficult to realize the full potential 
of a digital transformation1

64% of executives say they are 
significantly revamping workflows 
to enhance process efficiencies and 
reduce manual effort3

60% of chemical and petroleum 
organizations reported that they are 
actively developing secure-by
-design capabilities and expanding 
implementations beyond
pilot stages2

59% of executives believe 
quantum-enabled AI will transform 
their industry by 20304
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Capital efficiency, asset uptime, and energy intensity determine 
performance gaps between leaders and peers

Return on capital
employed (ROCE)

Asset availability for
business-critical assets

Energy usage per unit of 
production/output due to 
decarbonization

As a structurally capital-intensive 
industry (e.g., upstream 
developments, LNG trains, 
refineries, petrochemical plants, 
pipelines), small differences in 
capital efficiency create huge 
differences in shareholder value.
Evaluation of ROCE enables
portfolio choices (invest, divest, 
defer, acquire) across 
upstream/downstream
and between hydrocarbons versus 
transition investments.

Production and throughput are 
constrained by critical equipment 
uptime (compressors, turbines, 
pumps, rotating equipment, 
cracking units, reactors, terminals).
Higher availability reduces 
deferment, improves schedule 
reliability, protects customer 
commitments, and often
improves safety by reducing “break-
fix” firefighting.

Energy is a major operating
cost and is also tightly coupled to 
Scope 1/2 emissions. Many 
decarbonization pathways start with 
efficiency because it’s usually the 
cheapest abatement.

Lower intensity supports regulatory 
compliance, investor expectations, 
customer pressure (especially for 
LNG/refined products), and carbon 
cost exposure.

Median
85% 
Asset availability for business-
critical assets2

Median
10%
Return on capital employed (ROCE) 
for the overall organization1

Median
12%
Reduction in the energy usage per 
unit of production or output due to 
decarbonization efforts over the last 
three years (as of 2025)3

IBM Institute for Business Value
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Strategic imperatives
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What to know
Business innovation

Business innovation moves beyond asset
efficiency to AI-enabled growth, new offerings, 
and ecosystem value

Innovation in oil and gas remains anchored in core operations. AI does not 
replace asset performance. It amplifies it.
Organizations that apply data to reliability, planning, trading, and emissions 
improve margin, uptime, and capital efficiency immediately. Value is realized 
when insight changes decisions and execution at the point of action.
New revenue models do not precede execution excellence. They emerge from it. 
Stronger margin control, more reliable delivery commitments, and credible
lower-carbon performance create the conditions for differentiated offerings and 
new commercial pathways.
Industrialized innovation converts proven use cases into repeatable performance 
across assets and operations. Leaders scale what works and embed it into daily 
execution, rather than extending pilots that do not change outcomes.

67%
of oil and gas executives say they are 
actively re-architecting how they work 
to capture the full potential of AI1

10 IBM Institute for Business Value

64%
of oil and gas executives say innovation 
with AI creates new revenue streams2

40%
increase in revenue attributable to AI 
over the next three years—from about 
5% of revenue today to more than 7%3
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What to do
Business innovation

Convert core innovation into scalable growth 
through disciplined execution

Shift growth from efficiency to differentiation
Direct AI investment toward use cases with clear business impact. 
Focus on asset reliability, production optimization, energy efficiency, trading, 
emissions performance, and margin capture. Prioritize initiatives with clear 
ownership, a path to scale, and measurable value.

Turn operational data into business value
Focus data where outcomes change. Asset, maintenance, subsurface, trading, 
and emissions data improve planning, reliability, margins, lower-carbon 
propositions, and customer commitments. Set clear ownership, access, security, 
and value metrics so capabilities scale beyond pilots.

Compete selectively through ecosystems
Position the organization selectively across emerging low-carbon value chains and 
energy systems. Strengthen partnerships across technology, logistics, and energy 
infrastructure to accelerate capability build-out and market access.

Key consideration
Execution readiness, not leadership 
intent, limits scale. Oil and gas 
executives cite critical barriers, 
including a shortage of AI skills, the 
integration of complex data for AI 
training, and inappropriate legacy IT 
infrastructures. Addressing these 
challenges will require a broader 
transformation effort.2

11 IBM Institute for Business Value

Large majorities of oil and gas 
executives expect AI to unlock new 
business models by 2028 across areas 
including:1

85% 
Dynamic pricing based on real-time 
reservoir management data

77% 
Carbon credits and trading

77% 
Circular economy models for waste and 
by-products

73%
Energy storage as a service
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What to know
Strategic flexibility

Optionality without coordination destroys value

In oil and gas, flexibility does not mean constant reinvention. It means building 
options into a business where assets, contracts, shutdown windows, logistics 
capacity, and capital commitments are long-cycle and resist reversal. Once 
choices lock in, even clear market or regulatory shifts become hard to act on.

Optionality alone does not protect value. Organizations also need coordination to 
use it. Teams may hold alternative suppliers, storage capacity, trading positions, 
or maintenance windows, yet still lose value when production, supply, trading, 
finance, and operations fail to align around the best response.

Strategic flexibility therefore sits at the intersection of option design and decision 
coordination. Organizations that create options early and connect teams, data, 
and decision rights act faster when conditions change.

79% 
of chemicals and petroleum CEOs 
say changes to the competitive 
environment are happening faster 
than their ability to modify 
processes and budgets1

12 IBM Institute for Business Value

Only 

52% 
of chemicals and petroleum COOs 
are confident current operational 
processes can adapt to geopolitical 
or regulatory change2
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What to do
Strategic flexibility

Run planning, integration, 
and decision support as one system

Manage volatility across supply, demand, and logistics
Define the market, asset, logistics, and regulatory signals that trigger action.
Build response options into plans before choices lock in. Teams then adjust 
production, maintenance windows, sourcing, storage, routing, and trading as 
conditions change.

Integrate the enterprise around decisions that matter
Integrate around priority decisions, not every system at once. Create shared views 
for production planning, maintenance timing, logistics, trading, and capital 
decisions. Clarify owners, escalation paths, and decision rights so teams align 
before disruption affects performance.

Balance resilience, efficiency, and transition as one agenda
Treat operational performance, adaptability, and sustainability as a single 
execution agenda. Use data and AI to test trade-offs across safety, uptime, 
margin, cost, emissions, and capital discipline before execution, not after 
pressure hits.

Key consideration
Planning, integration, decision 
support, and investment shifts need 
to operate as one system.
Fragmented workstreams, rigid 
budgets, and slow escalation paths 
weaken execution.

13 IBM Institute for Business Value

71% 
of chemicals and petroleum CEOs say 
an integrated enterprise-wide data 
architecture is critical to enable
cross-functional collaboration and
drive innovation1

60% 
of chemicals and petroleum
COOs say they struggle to balance 
funding existing operations and 
investing in innovation when 
unexpected changes occur2
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What to know
Operational efficiency

Efficiency losses come from data fragmentation, 
decision delays, and system disconnects—
not asset performance

Oil and gas operations already generate alerts, models, dashboards, and 
performance signals. The real challenge comes next. Constraints need validation. 
Planners adjust schedules. Work orders await approval. Traders update positions. 
Operations and maintenance align on the next step. Efficiency erodes when these 
handoffs move slowly or depend on manual follow-up.

Process intelligence, AI, and connected operational data expose where 
coordination breaks down. They reveal where work waits, approvals stall, 
constraints go unnoticed, and manual workarounds mask recurring performance 
losses.

As these capabilities mature, optimization becomes action-oriented. AI helps 
teams move beyond alerts and recommendations toward guided decision-making 
and workflow coordination. Systems check constraints, suggest next steps, trigger 
workflows, and track outcomes. Near-term value comes from agent-assisted 
execution, not full autonomy.

60% 
of chemicals and petroleum CEOs 
say their AI capabilities significantly 
enhance operational efficiency, 
decision making, and innovation.1

14 IBM Institute for Business Value

Only

34% 
of chemicals and petroleum COOs 
say they have a single unified 
system of record for asset and 
asset-performance data2
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What to know
Operational efficiency

Operational efficiency is measured 
in reliability, cost, and throughput

66% 
cite improving asset reliability 
and equipment uptime

15 IBM Institute for Business Value

Top priorities among upstream 
(mining) asset management 
leaders1

61% 
cite reducing total cost of 
ownership

55% 
cite improving performance of 
mobile fleet and fixed plant assets

Top priorities among downstream 
(chemicals and petroleum) asset 
management leaders2

74% 
cite reducing total cost 
of ownership

61% 
cite improving asset 
reliability

54% 
cite maximizing production 
and throughput
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What to do
Operational efficiency

Embed data, workflows, and decision support 
into the operating model

Upstream: Connect subsurface insight to field execution
Use integrated analytics and engineering-informed decision support to close the 
gap between subsurface insight and field action. Reduce nonproductive time and 
emissions losses.

Midstream: Run networks based on asset condition
Expand real-time monitoring, predictive maintenance, and remote operations to 
improve uptime, integrity, and response speed.

Downstream: Enable margin-aware plant operations
Connect process analytics, reliability, energy use, and production planning so 
plants respond faster to changing conditions and margins.

Key consideration
Operational efficiency scales when 
data, workflows, and decision 
support sit inside daily work. 
Separate digital initiatives slow 
execution and dilute value.

16 IBM Institute for Business Value

62% 
of chemicals and petroleum leaders  
expect a shift from reactive to 
predictive AI-driven maintenance
by 20301

72% 
of chemicals and petroleum COOs 
say an enterprise data architecture 
is essential for generating reliable 
business insights, but only 

14% 
say scaled data integration across all 
functions is fully developed2
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What to know
AI-ready operating 
and workforce model

AI impact varies widely based on its application across 
oil and gas core operations and commercial decisions

Oil and gas organizations rely on deep expertise across engineering, operations, 
maintenance, trading, HSE, and asset management. Much of that expertise 
remains embedded in local teams and informal practices. AI expands access by 
bringing expertise to the point of decision.
Value does not come from occasional AI use. The real shift redesigns work so AI 
supports decision preparation, constraint checks, procedure access, option 
comparison, and follow-through. People remain accountable. AI cuts time spent 
searching, reconciling, escalating, and repeating manual work.
Operating-model implications are material. Roles, decision rights, skills, 
governance, and performance measures evolve together. Organizations capture 
value by redesigning critical workflows around human-AI teaming, not by training 
people on tools alone.

67%
of oil and gas executives say they 
are actively re-architecting how 
they work to capture the full 
potential of AI1

17 IBM Institute for Business Value
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What to do
AI-ready operating 
and workforce model

Scale work, decision support, 
and expertise through work design

Redesign work before scaling tools
Start with workflows where AI improves speed, quality, or consistency. Define 
where AI prepares, recommends, automates, or escalates—and where human 
approval remains required.

Build AI capability inside the business
Equip domain teams with role-specific AI skills. Use experienced experts to shape 
prompts, validate outputs, and set safe boundaries.

Govern AI around measurable value
Align operations, IT/OT, finance, risk, and business leaders around outcomes. 
Track impact on uptime, cycle time, safety, emissions, productivity, margin, and 
adoption.

Scale proven use cases into daily work
Move successful use cases from pilots into standard execution. Update roles, 
decision rights, and performance measures so AI becomes part of daily work.

Key consideration
AI-first does not replace oil and gas 
expertise. It scales scarce expertise 
and embeds judgment where value 
is won or lost.

18 IBM Institute for Business Value

66% 
of chemical and petroleum CEOs say 
the organization is actively 
redesigning its business model to 
get more value from AI1

56% 
of oil and gas executives say AI is 
transforming workflows to enhance 
process efficiencies and reduce 
manual effort2
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What to know
Sustainability and 
energy transition

Carbon performance is now operational 
and directly tied to market access

Sustainability in oil and gas now extends beyond targets, reporting, and future 
energy bets. Performance depends on reducing emissions inside core operations 
while maintaining reliability, affordability, and returns.

Most emissions reduction is driven by asset-level decisions. Methane reduction, 
flaring control, energy efficiency, electrification, and Carbon Capture, Utilization, 
and Storage (CCUS) deliver impact where economics work. Cleaner fuels and 
feedstocks matter where they strengthen the business.

Credible carbon performance now differentiates leaders. Accurate measurement, 
operational action, and clear links to asset plans, capital choices, customer 
requirements, and market access define who protects value under pressure. 
Weak carbon performance increasingly limits market access, financing, and 
partnerships.

Oil and gas operations account for

19 IBM Institute for Business Value

40%
of organizations had set 
a net-zero target2

15% 
of total energy-related GHG 
emissions1, while only 
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What to do
Sustainability and 
energy transition

Turn transition commitments into asset-level 
decisions that hold up commercially

Build emissions into asset and operating decisions
Use emissions data in daily operations. Focus on methane, flaring, energy 
intensity, and process emissions where action improves both carbon and asset 
performance.

Prioritize transition investments with a clear right to win
Assess CCUS, electrification, hydrogen, biofuels, cleaner fuels, and circularity 
based on asset fit, economics, policy support, partners, and customer demand.

Create trusted carbon data and AI-enabled decision support
Build auditable emissions data for compliance, capital allocation, and customer 
claims. Use AI to monitor emissions, identify abatement options, and test choices 
before capital commitment.

Key consideration
The transition now runs as an 
execution challenge. Trusted 
emissions data and asset-level 
ownership must protect reliability 
and returns.

20 IBM Institute for Business Value

Oil and gas executives report a 

22% 
gain in energy efficiency—often 
through AI-optimized control 
systems in processing and 
compression facilities1
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Transformational 
technologies

21

Oil and gas
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– Hybrid cloud by design
– Secure by design
– Data
– Automation
– Traditional and generative AI
– Agentic AI
– Quantum computing
– Digital sovereignty

and resilience
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56% 
of chemicals and petroleum asset 
management leaders highlight data 
accessibility, fragmentation, and 
quality issues as a significant 
challenge in 20251

$130.9B → 
$329.7B
global hybrid cloud market size in 
2024 and its expected size by 20302 

Technologies
Hybrid cloud 
by design

Hybrid cloud by design strengthens execution 
across complex, asset-intensive operations

What to do

– Connect operational domains, not just infrastructure. Link 
subsurface, production, pipeline, terminal, plant, planning, 
and enterprise data so teams operate from a shared 
operational picture rather than fragmented views.

– Place workloads where they create the most value. Keep 
mission-critical and real-time operations close to the asset 
via edge and OT systems, and use cloud environments for 
analytics, orchestration, and cross-enterprise coordination.

– Build for repeatable execution at scale. Standardize data, 
integration, governance, and monitoring to move from 
isolated use cases to repeatable performance improvement 
across upstream, midstream, and downstream.

What to know

– Hybrid cloud by design enables coordinated execution 
across distributed operations.

– Distributed and mission-critical operations require 
different environments for different workloads.

– Asset-proximate workloads support control, reliability, 
and low latency.

– Cloud environments enable analytics, automation, and 
enterprise coordination at scale.

– Data, workflows, and decisions move across the value 
chain without loss of control over industrial systems.

IBM Institute for Business Value
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Distributed operations become coordinated execution 
through intentional hybrid design

Hybrid cloud by design connects 
domains and decisions.

Hybrid cloud by design connects 
data, integration, workflows, and AI 
across field, plant, pipeline, 
terminal, and enterprise systems 
into one operating environment.

Built in governance, security, and 
observability improve resilience and 
decision quality while teams deploy 
analytics and AI where they drive 
operational impact.

Industrial integration 
layer

Presentation layer

Business layer

Intelligence layer

Data layer

Infrastructure layer

Interface & 
experience

Rules and 
flow

Analytics & AI

Data 
distribution

Data fabric/
mesh

Storage

Quality and 
governance

Event and 
probe

Security, resilience  and com
pliance

M
onitoring and observability

D
evO

ps, dataO
ps, M

LO
ps

Operations 
cockpit

Production 
optimization

Predictive
maintenance

Data access &
delivery

Relational 

Data
governance

Real-time and
near real-time

On premises

Production
planning

Graph

Field and plant 
dashboards

Maintenance 
orchestration

Digital twin

OT/IT 
connectors

Columnar

Data quality

Batch

Cloud

Alerts and escalations

Business
services

Generative &
agentic AI

Historian & process data access

Document

MDM

Hybrid

Data ingestion Data 
integration

Rules 
engine

Data 
validation

Persistence/
caching

Data 
enrichment

Industrial data ingestion Operational Data services

Capability domains3

IBM Institute for Business Value

Data domains include

• Subsurface and reservoir

• Drilling and wells

• Production operations

• Asset and maintenance

• Pipelines and terminals

• Refining/processing / LNG

• Supply, trading, and scheduling

• Emissions, HSE, and regulatory

• Commercial and finance

Technologies
Hybrid cloud 
by design



IBM Institute for Business Value © 2026 IBM Corporation               24

Secure by design protects continuity, safety, 
and trust across connected operations

What to do

– Design the operating core for containment. Protect control 
systems, edge assets, plant networks, and privileged 
identities so cyber incidents do not disrupt production.

– Build resilience through visibility and response. 
Standardize monitoring and incident response across OT and 
IT to detect threats earlier and coordinate action faster.

– Engineer recovery into operations. Test response plans, 
backups, and recovery playbooks so operations restore 
quickly when disruption occurs.

– Reduce ecosystem and third-party risk at scale. Set 
consistent security expectations for suppliers and partners to 
prevent cascading disruption.

– Use AI to accelerate detection and response. Apply 
AI-enabled monitoring to identify anomalies early, contain 
incidents quickly, and sustain service under pressure.

What to know

– Cybersecurity now affects operations, not just IT, as field 
systems, control layers, enterprise platforms, cloud 
analytics, and third-party connections converge.

– Cyber incidents can move beyond data loss and directly 
disrupt operations.

– Generative AI accelerates phishing, deepfakes, and
social engineering, compressing the time from targeting 
to impact.

– For oil and gas, cyber risk threatens production 
continuity, logistics, customer commitments, and 
regulatory trust.

– Secure by design embeds protection, visibility, 
containment, and recovery into the operating model from 
the start.

Organizations operating on a unified 
security platform detect incidents

72 days faster 
and contain them 

84 days faster 
on average1

Extensive use of AI in security is 
associated with 

USD 1.9 million 
lower breach costs2

IBM Institute for Business Value

Technologies
Secure by design
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Cyber risk becomes an operating condition 
when security embeds into execution

Secure by design integrates 
prevention, detection, and 
recovery into daily operations

An execution-ready security model 
connects OT telemetry, enterprise 
data, and threat intelligence to 
deliver continuous visibility, faster 
detection, and coordinated response 
across distributed assets.

A dedicated OT security operations 
capability strengthens governance, 
speeds containment, and sustains 
operational resilience, allowing 
organizations to innovate without 
compromising continuity.

Control system data: PLC/DCS/ 
SCADA/safety-system telemetry

Historian/process data

Engineering workstation/asset 
endpoint data

Pipeline, terminal, plant, and gateway 
network data

External threat intelligence

Vulnerability management

Data ingestion, aggregation & normalization

Threat detection & monitoring

Data processing &
analytics

Dashboard &
centralized management

Incident response & threat mitigation

Weekly report & update

Expert analysis & 
risk level assessment

Data VSOC functions

Data flow3

Enterprise, cloud, and identity data

IBM Institute for Business Value

Technologies
Secure by design
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Data architecture determines how quickly 
organizations turn signals into coordinated decisions

What to do

– Establish an industrial data architecture. Connect 
subsurface, asset, process, logistics, emissions, and 
enterprise data so teams operate from a shared
operational picture.

– Break down IT and OT silos. Prioritize data quality, 
integration, access, and governance to support analytics, 
digital twins, and AI at scale.

– Embed data into the operating model. Build data, 
workflows, and decision support into field execution, network 
operations, and plant management.

– Increase cross-functional decision speed. Use integrated 
data to align engineering, maintenance, operations, planning, 
and commercial teams around the same decisions.

What to know

– Wells, plants, pipelines, logistics, trading, and emissions 
systems generate large volumes of operational and 
commercial data.

– Execution depends on whether teams can trust, connect, 
and use that data at the point of action.

– Fragmented architectures, inconsistent definitions, and 
weak IT and OT integration block insight from reaching 
decision makers.

– Weak data integration delays coordination across assets, 
functions, and value chains.

– Connected operational data, enterprise analytics, and 
systems of record improve decisions on reliability, 
production, maintenance, logistics, emissions, and 
commercial performance.

– Weak integration across IT and OT systems prevents 
critical data from reaching decision-makers in time, 
limiting execution speed and operational responsiveness.

Only 

33% 
of chemical and petroleum asset 
management leaders say they have 
a single unified system of record for 
asset and asset-performance data1

58%
of oil and gas executives say AI can 
create significant value through new 
revenue streams, including data-
driven services2

IBM Institute for Business Value
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Intelligent automation strengthens 
execution, not just efficiency

What to do

– Automate asset and maintenance workflows. Use 
predictive maintenance, remote operations, and AI-assisted 
inspection to lift uptime and safety.

– Build condition-aware networks. Apply real-time monitoring 
across pipelines, terminals, storage, and logistics to improve 
control and response speed.

– Modernize plant and field execution. Embed automation 
and decision support into drilling, production, and plant 
workflows so teams respond faster to change.

– Keep humans in supervisory control. Embed engineering
and operational expertise so teams oversee and trust 
automated decisions.

– Start with process intelligence. Use process mining and 
event data to expose execution losses and target automation 
where it removes friction.

What to know

– Automation in oil and gas now moves beyond isolated 
tasks toward adaptive execution across upstream, 
midstream, and downstream operations.

– Volatile operating conditions increase the value of 
embedding analytics, AI, and decision support directly 
into workflows.

– Execution quality matters more than speed alone. 
Uptime, safety, and consistency define automation value.

48%
of chemical and petroleum CEOs 
expect operational decisions in 
2030 to be made by AI without 
direct human intervention, up 
from 25% today1

69%
of chemicals and petroleum CEOs 
say automation’s productivity upside 
is so large that staying competitive 
requires accepting significant risk2

IBM Institute for Business Value
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AI drives decision quality and execution in oil and gas

What to do

Align execution across three dimensions.
– Horizontal: enterprise-wide deployment. Shift from isolated 

pilots to scaled use of AI across operations, maintenance, 
planning, supply, trading, and sustainability workflows.

– Vertical: value-chain transformation. Apply AI where it 
improves execution quality in upstream production, 
midstream network operations, and downstream plant and 
refinery performance.

– Foundational: AI-ready data and technology. Break down 
IT and OT silos, improve data quality and access, standardize 
governance, and establish architectures that support digital 
twins, advanced analytics, and scale.

What to know

– AI creates value in oil and gas by improving 
decision-making across operations, maintenance, 
planning, supply, trading, and sustainability workflows.

– Traditional AI and advanced analytics already optimize 
assets, predict failures, forecast demand, and improve 
production performance.

– Generative AI expands access to expertise by capturing 
operational knowledge, summarizing complex 
information, and accelerating analysis across teams
and assets.

– Value scales when AI connects to trusted data, 
workflows, and decision rights so teams move from 
insight to action and improve execution quality.

Upstream

44% 
of organizations use AI in 
exploration

45% 
plan to do so within three years1

Downstream

41%
of organizations apply AI in refining

52% 
expect to do so in three years2

IBM Institute for Business Value
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Agentic AI extends AI from decision support 
to work orchestration

What to do

Progress selectively toward agentic AI, where coordination 
delivers advantage.
– Operational coordination. Use agents to monitor conditions, 

trigger workflows, and coordinate responses across wells, 
pipelines, terminals, and plants.

– Commercial and planning support. Apply agents to supply, 
storage, routing, and trading decisions to reduce response 
time under volatility.

– Engineering and field assistance. Use agents to capture 
institutional knowledge, guide troubleshooting, coordinate 
work orders, and support frontline decisions.

– Governance and control. Set clear boundaries for where 
agents recommend actions, where they act, and where 
human approval remains required.

What to know

– Agentic AI matters where decisions are frequent, 
time-sensitive, and operationally complex.

– Near-term value does not come from full autonomy. It 
comes from agent-assisted execution.

– The strongest use cases span maintenance planning, 
supply exceptions, production support, logistics, 
emissions response, and commercial planning.

– Agents support execution by monitoring conditions, 
checking constraints, recommending next steps, 
triggering workflows, and tracking outcomes.

– The shift moves from AI that informs work to AI that 
helps orchestrate work, while human accountability 
remains clear.

29%
of oil and gas companies are piloting 
agentic AI for drilling and production 
optimization, while

23%
are testing AI agents in pipeline 
monitoring using sensor data and 
satellite imagery1

82%
of C-suite executives say
functional silos block the value 
autonomy can deliver2
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Quantum computing targets the hardest optimization 
and simulation problems in oil and gas

What to do

– Focus early work on a small set of high-value decisions. 
Target oil and gas decisions where better optimization or 
simulation materially improves outcomes.

– Prioritize optimization at scale. Start with refinery 
scheduling, feedstock blending, LNG and shipping logistics, 
pipeline networks, inventory positioning, and capital 
portfolios.

– Explore simulation where physics and chemistry dominate. 
Assess quantum potential in materials, catalysts,
corrosion, carbon capture chemistry, hydrogen, and 
subsurface modeling.

– Use hybrid approaches with AI and analytics. Treat 
quantum as a complement to AI, digital twins, and 
optimization tools. Scale only where gains prove material.

– Build quantum readiness ahead of advantage. Develop 
literacy, engage ecosystems, and plan for
quantum-safe cybersecurity.

What to know

– Quantum computing does not replace today’s analytics, 
AI, or high-performance computing in the near term.

– The strongest potential sits in the hardest problems, 
including complex optimization, molecular simulation, 
materials discovery, logistics, reservoir modeling, and 
large-scale scenario analysis.

– Early value emerges through hybrid approaches that 
combine quantum with AI, advanced analytics, and 
classical computing.

– Readiness matters more than deployment.
Organizations that build literacy, focus use cases, and 
prepare for quantum-safe security position themselves 
ahead of advantage.

By the end of 2026
quantum advantage is expected to 
emerge; progress will likely arrive in 
waves rather than a single 
breakthrough moment1

53% higher ROI
by 2030
expected for organizations building 
quantum readiness now, compared 
with those that delay preparation2

86%
of quantum-ready organizations see 
quantum as complementary to AI, 
compared with 24% of the 
least-ready organizations3
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Digital sovereignty shapes hybrid and edge 
architectures for resilient oil and gas operations

What to do

– Design sovereign-ready architectures. Build hybrid, 
multi-cloud environments that combine in-country/private 
deployments for regulated workloads with global cloud for 
analytics and coordination.

– Place critical workloads at the edge. Run safety- and 
latency-sensitive processes close to assets. Synchronize 
insights, not raw data to central platforms.

– Strengthen continuity and control. Stress-test digital 
dependencies. Avoid single-provider exposure. Ensure 
consistent data governance across OT and IT to sustain 
operations under disruption.

What to know

– Critical infrastructure pressure is rising. National oil 
companies control over half of global oil production.
They must meet strict data residency and 
sovereign-control rules.

– Resilience for global majors defines how international oil 
and gas companies approach sovereignty. It reduces 
geopolitical and vendor risk so operations continue even 
when external services or networks fail.

– Edge and OT matter for operational continuity. Edge 
computing and IT/OT integration keep time-critical, 
sensitive operations running locally with low latency.

– Segment differences shape sovereignty needs. Upstream 
prioritizes asset-proximate control and local processing. 
Midstream and downstream balance global coordination 
with local compliance through hybrid architectures.

IBM Institute for Business Value
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Resilient, fast execution: the new winning formula in oil and gas

Design around decisions, not functional silos
Shift from optimizing assets and functions in isolation to coordinating decisions across operations, maintenance, supply, 
trading, capital, and emissions as conditions change.

Embed AI and automation into core workflows
Move beyond pilots and point solutions. Impact on performance scales when insight flows directly into execution through 
redesigned workflows, clear decision rights, and operational governance.

Treat resilience as an operating discipline
Build adaptability into daily execution rather than relying on contingency plans after disruption hits. Speed, coordination, and 
trust determine resilience under pressure.

Make the operating model, not the asset base, the primary source of advantage
Integrated planning, execution, governance, and investment decisions operating as one system now separate leaders 
from peers.

This shift is structural-and leadership-led
Organizations either redesign execution for coordination, speed, and scale, or allow volatility to erode performance faster than 
strategy can respond.

Oil and gas operates with less
time to respond to volatility, 
regulation, and execution pressure. 
Advantage no longer comes from 
bigger assets or better plans, it 
comes from how fast an 
organization can coordinate 
decisions, reshape work, and act at 
scale across operations, capital,
and emissions.

IBM Institute for Business Value
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Automated rock analysis improves 
accuracy, consistency, and speed
To improve the accuracy and speed of 
subsurface analysis, ADNOC aimed to 
modernize how it interprets rock samples 
used in reservoir modeling. The
company wanted to automate image 
classification, preserve expertise, and 
provide more consistent inputs into 
reservoir simulation models.

IBM’s solution applies AI-powered image 
recognition using IBM Watson. This enables 
rapid, scalable classification of carbonate 
rock samples at expert level.

The result: accelerated analysis,
improved consistency, and strengthened 
reservoir models that guide decisions on 
well placement, production, and
resource recovery.

34

ADNOC

Douglas Boyd
Technical Center Petrophysicist
Abu Dhabi National Oil Company

“By developing an innovation partnership with IBM Watson, we 
are ensuring that the level of description and interpretation 
remains at the expert level.”

Outcomes
– The IBM Watson® solution can analyze 

527 rock images per second
– ADNOC can classify up to 25,000

images per day

Solution components
– IBM Cloud®
– IBM Services®
– IBM Watson® Visual Recognition

Read the full story

https://www.ibm.com/case-studies/abu-dhabi-national-oil-company-adnoc
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An AI-powered digital marketing platform 
fuels revenue growth and customer loyalty
MOL Group is an integrated oil and
gas company with 25,000 employees 
across 30 countries.

To improve customer engagement, support 
employees, and drive growth, the company 
is accelerating marketing hyper-
personalization with AI. It is shifting from 
campaign-based engagement to always-on, 
data-driven interactions.

IBM Consulting supported MOL Group’s 
marketing transformation by delivering an 
omnichannel marketing solution. Built on 
Salesforce and IBM watsonx.ai, the 
platform analyzes real-time customer data, 
generates actionable insights, and 
orchestrates personalized interactions 
across channels. This enables MOL Group 
to engage customers with the right 
message at the right moment while 
improving marketing efficiency
and scalability.

35

MOL Group

István Mag 
Head of Digital Factory
MOL Group

“Teaming up with IBM was essential because they acted as a 
strategic partner, providing us with the necessary engineering 
capabilities to develop our Salesforce platform and roll it out 
across many countries.”

Outcomes
– Average revenue uplift of

15%-30% through enhanced
digital engagement

– Customer satisfaction levels
>20% higher than competitors

Solution components
– IBM Consulting®
– IBM® watsonx.ai™
– Salesforce

Read the full story

https://www.ibm.com/case-studies/mol-group
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Unified operations enable visibility, 
control, and future-readiness
Finnish refiner Neste faced growing 
complexity due to fragmented legacy 
systems that lacked integration, 
standardization, and real-time visibility 
across global operations. As the company 
expanded, these limitations made it 
challenging to ensure safe, reliable,
and compliant operations while meeting 
market demands.

To address this, Neste partnered with IBM 
to launch the ALVAR program, a multi-year 
ERP transformation to establish a unified 
SAP-based platform. The program 
integrated critical systems, harmonized 
global processes, and enabled end-to-end 
visibility and improved control across
the business.

36

Neste

Outcomes
– 3,800+ employees and contractors 

adopted standardized ways of working
– 27 systems integrated, enabling 

simplified, integrated operations 
– 13 go-lives modernized Neste's global 

asset management 

Solution components
– IBM Consulting®
– IBM SAP Consulting
– IBM Culture and Change

Management Consulting

Read the full story

Strategic partner

https://www.ibm.com/case-studies/neste-erp
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Integrated business processes enable 
seamless onboarding of acquisitions
To integrate acquisitions more efficiently 
and support future growth, OMV set out to 
standardize and integrate business 
processes across the organization.

The team sought a more flexible and 
scalable foundation to reduce complexity 
and enable faster integration of new 
business units.

OMV worked with IBM Consulting to 
implement standardized processes on SAP 
S/4HANA using an accelerated deployment 
approach. The transformation consolidated 
multiple systems into a unified 
environment, enabling more efficient 
onboarding and improved agility.

37

OMV

Outcomes
– 170 company codes consolidated into

1 SAP S/4HANA instance, enabling
faster reporting

Solution components
– IBM Consulting®
– IBM Consulting for Microsoft
– Microsoft Azure
– IBM Rapid Move for SAP S/4HANA 
– SAP HANA® Enterprise Cloud
– SAP S/4HANA®

Read the full story

Partners Markus Berthold
Vice President Corporate IT
OMV Aktiengesellschaft

“We see that SAP S/4HANA will give us the agility to adapt fast 
to a changing market. The role IBM played in OMV’s recent 
success in Asia-Pacific also factored into the decision to
make IBM Consulting a strategic partner on the global rollout 
of SAP S/4HANA.”

https://www.ibm.com/case-studies/omv-ibm-consulting-sap
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An upstream data platform enables 
faster data-driven decisions
To help PETRONAS Upstream senior 
leaders make faster, actionable decisions 
based on trusted data, the company 
needed to connect data providers and data 
consumers more effectively. It sought a 
secure digital solution to answer data-
driven business questions on daily 
production, current trends, and
drilling progression. 

PETRONAS worked with IBM Consulting  
and used elements of the IBM Garage 
Methodology to build UP, a digital solution 
for the upstream business hosted on 
Microsoft Azure. 

The project began as a single-persona 
mobile app, expanded into an enterprise 
mobile app, and evolved into a strategic 
business platform serving Malaysia’s oil and 
gas industry.

38

PETRONAS

Outcomes
– The UP platform has 30,000+ users
– UP offers users more than 100 features

Solution components
– IBM Consulting®
– IBM Hybrid Cloud Services
– IBM Garage™
– Microsoft Azure

Read the full story

Partners Shaharuddin Hamid Mustapha
Head of Digital Excellence
Petroliam Nasional Berhad

“IBM Consulting brought a strong spirit of ownership, passion, 
and commitment to this project. They didn’t treat us like a 
customer; they became part of us.”

https://www.ibm.com/case-studies/petroliam-nasional-berhad
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Simplified, automated processes 
boost control and cost-savings
As SOCAR Turkey’s portfolio expanded, 
managing operations and documentation 
across multiple subsidiaries became 
increasingly complex. The company needed 
a unified platform to improve visibility, 
reduce fragmentation, and streamline 
business processes.

SOCAR Turkey worked with IBM and 
partner AKSIS to implement IBM Cloud Pak 
for Business Automation, integrating 
content and process management across 
the organization.

The solution established standardized, 
automated and digitized end-to-end 
processes, enabling more consistent 
document management and
operational control.

39

SOCAR Turkey

Outcomes
– Automating business processes helps 

SOCAR Turkey reduce costs by 
USD300,000 per year

– Digitizing contracts, correspondence and 
engineering documents saves 8,258 kg 
of carbon dioxide per year

Solution components
– IBM Cloud Pak® for Business Automation
– IBM® Data Cap
– IBM FileNet® Content Manager
– IBM Business Automation Workflow

Read the full story

Partners Zehra Özcömert
Information and Records Group Manager
SOCAR Turkey Enerji A.S.

“With IBM Cloud Pak for Business Automation, our 
stakeholders no longer feel like they are working for the 
system. Rather, the system is working for them.”

https://www.ibm.com/case-studies/socar-turkey-enerj
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Automated CapEx processes 
improve agility and control
As Sol Caribbean expanded rapidly across 
multiple countries, managing capital 
expenditure (CapEx) processes across an 
increasingly complex and diverse 
organization became difficult.

The company needed a more structured 
and transparent approach to track projects, 
improve control over investments, and 
ensure audit readiness.

Sol Caribbean worked with IBM and partner 
LPA to implement IBM Cloud Pak for 
Business Automation, enabling integrated 
workflow, document management, and 
process orchestration.

The solution established a centralized, 
automated approach to managing
CapEx processes, improving visibility, 
consistency, and governance across 
projects and geographies.
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Sol Caribbean

Outcomes
– CapEx process automated in 23 

countries for 1,000 projects per year
– Approval time streamlined for major 

projects from weeks to 1 week or less

Solution components
– IBM Cloud Pak® for Business Automation
– IBM Business Automation Workflow
– IBM FileNet® Content Manager

Read the full story

Juan Lopez
Regional Operations Manager
Sol Caribbean, Ltd.

“In the past, we would spin our wheels for weeks on some of 
the more complex projects, trying to reach consensus on 
decisions …. Now, the great majority of our approvals are 
done in a week.”

https://www.ibm.com/case-studies/socar-turkey-enerj
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A new virtual assistant delivers 
exceptional customer experience
The Hong Kong and China Gas Company 
Limited (Towngas) needed new ways to 
automate its telesupport services as 
customer call volumes spiked during the 
COVID-19 pandemic. Digital transformation 
became an imperative for Towngas to 
improve customer satisfaction, retention, 
and loyalty efficiently while managing
rising costs. 

Towngas engaged IBM Business Partner 
Mobinology Asia, capitalizing on the IBM® 
watsonx Assistant’s contact center 
capabilities. Leveraging IBM watsonx 
Assistant technology, Mobinology helped 
Towngas revamp its entire contact call 
center with a new virtual assistant: the 
chatbot Tinny. This effectively replaced the 
company’s phone-tree system with 
conversational AI capabilities. 
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Towngas

Outcomes
– 100% reduction in customer wait times 

with 24x7 self-service
– 50% increase in customer self-service

Solution components
– IBM watsonx™ Assistant

Read the full story

Queenie Chan
General Manager - Business Transformation and Enquiry
Towngas

“Chatbot Tinny transforms the customer journey into an 
effortless and delightful experience. With swift responses, 
customers can enjoy seamless interactions, quick issue 
resolution and unparalleled convenience. The chatbot 
enhances customer satisfaction and creates stronger bonding 
between Towngas and customers.”

https://www.ibm.com/case-studies/towngas
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Scaling data science transforms 
enterprise data into value
Following the merger of Wintershall and 
DEA, the new and more complex 
organization needed to improve how it 
integrated data and scaled digital 
capabilities. The goal: a more
coordinated approach to connect data, 
enable collaboration, and move beyond 
isolated AI initiatives developed for 
individual use cases.

Wintershall Dea worked with IBM 
Consulting to establish a centralized AI and 
data science framework, supported by an 
AI Center of Competence and a 
standardized platform and methodology. 

This approach enabled scalable, enterprise-
wide deployment of AI, improving how data 
is accessed, shared, and leveraged across 
business units and partner ecosystems.
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Wintershall Dea

Outcomes
– Automated data extraction from 2,000 

PDF documents
– Identified 80+ AI use case concepts 

across the company

Solution components
– IBM® AI @Scale
– IBM Consulting
– IBM Consulting for Microsoft
– IBM GarageTM

Read the full story

https://www.ibm.com/case-studies/wintershall-dea
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Zahid Habib
Vice President
Global Industrial Sector Leader
Global Energy and Resources Industry Leader
IBM Consulting
linkedin.com/in/zhabib1/

Syed Muhammad Ali Razi
Associate Partner, Middle East and Africa
Chemicals and Petroleum Industry and IBM
Aramco Innovation Hub Leader
IBM Consulting
linkedin.com/in/syedmarazi/

Driving industry solutions and go-to-market strategies at scale, Zahid has over 
35 years of experience in management consulting, capital projects, business 
transformation, AI and IoT solutions, trading systems implementation, mergers 
and acquisitions, and enterprise application integration.

Syed leads engagements focused on strategic partnerships, mergers and 
acquisitions, digital transformations, SAP transformation, and long-term application 
management and modernization services. As a trusted business advisor, he partners 
as a thought leader on modern industrial platforms including AI, sustainability, 
cybersecurity, IoT for industry, and digital operations.

Mark Hall
Industry Executive
Global Energy and Resources Center of Excellence
IBM Consulting
linkedin.com/in/mark-hall-7661415/

Spencer Lin
Global Research Leader 
Chemicals, Petroleum, and Industrial Products
IBM Institute for Business Value
linkedin.com/in/spencer-lin-35896317/

Mark is an experienced executive with a proven record of leading technical and 
business teams to drive strategic process improvements. He brings broad 
international experience and deep expertise in technical proposals, financial 
analysis, and engagement with senior leadership.

Spencer is responsible for market insights, thought leadership development, 
competitive intelligence, and primary research on industry agendas and
trends. He has more than 30 years of experience in financial management and 
strategy consulting.

Talal Mahfooz
Strategy Principal
IBM Institute for Business Value
linkedin.com/in/talal-mahfooz-a1a8678/

Talal develops insights on industry agendas, transformation priorities, and 
performance benchmarking. He brings over 15 years of experience across 
energy, industrial, travel and transportation, and public-sector organizations, 
advising clients on strategy, technology, and business transformation.
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IBM 
regional experts

Shannon Wilson
Canada
Partner Industrial Sector Leader
IBM Consulting
linkedin.com/in/shannon-f-wilson/

Syed Muhammad Ali Razi
Saudi Arabia
Associate Partner, MEA E&R 
IBM Consulting
linkedin.com/in/syedmarazi/

Satoshi Nagata
Japan
Associate Partner, E&R CoC
IBM Consulting
linkedin.com/in/satoshi-nagata-3137553/
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Phil Spring
UK
Senior Partner, EMEA, E&R Leader
IBM Consulting
linkedin.com/in/phil-spring-81baab1/

Yoshihiro Shimada 
Japan
Senior Partner, Industrial sector
IBM Consulting
linkedin.com/in/yoshihiro-shimada-
29a50111b/
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How IBM can help IBM Institute for Business Value

For two decades, the IBM Institute for 
Business Value has served as the 
thought leadership think tank for IBM. 
What inspires us is producing 
research-backed, technology-informed 
strategic insights that help leaders 
make smarter business decisions. 

From our unique position at the
intersection of business, technology, 
and society, we survey, interview, and 
engage with thousands of executives, 
consumers, and experts each year, 
synthesizing their perspectives into 
credible, inspiring, and 
actionable insights.

To stay connected and informed, 
sign up to receive IBM IBV’s email 
newsletter at ibm.com/ibv. 

You can also follow us on LinkedIn 
at https://ibm.co/ibv-linkedin.

The right partner for a changing world

At IBM, we collaborate with our clients, 
bringing together business insights, 
advanced research, and technology to 
give them a distinct advantage in 
today’s rapidly changing environment.

How IBM can help

IBM works with companies including 
power and utilities, oil and gas, and 
natural resources industries to 
responsibly scale AI and build a clean 
energy transition. 

Learn how our energy solutions can 
help your company create a data-driven 
strategy that streamlines digital 
transition and prepares your company 
for a sustainable future. 

For more information, please visit: 
ibm.com/industries/oil-gas
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2026 CEO Study: Rewiring 
the C-suite - The fast 
track to 2030

Explore more insights from the IBM Institute for 
Business Value: https://www.ibm.com/thought-
leadership/institute-business-value/en-us/about

Quantum is coming: 5 
realities shaping the race 
to advantage

Oil and gas in the AI era: Drilling deep for business 
opportunities

The enterprise in 2030: 
Engineered for perpetual 
innovation

AI in motion: 
Orchestrating AI at scale 
for sovereignty and 
resilience
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Notes and sources 

Market and technology trends
Macro trends

1. Oil 2025: Turbulent times in oil market. Executive summary. 
International Energy Agency. June 2025. 
https://www.iea.org/reports/oil-2025/executive-summary

2. Ibid

3. Russia exported 238 mln T of oil in 2025, Deputy PM says. 
Reuters. February 2026. 
https://www.reuters.com/business/energy/russia-exported-
238-mln-t-oil-2025-deputy-pm-says-2026-02-27/

4. Liquefied natural gas. European commission. April 2026. 
https://energy.ec.europa.eu/topics/carbon-management-
and-fossil-fuels/liquefied-natural-gas_en

5. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

6. Oil & Gas Decarbonization Charter sustains momentum with 
new report launch. OGDC. November 2025. 
https://www.ogdc.org/ogdc-sustains-momentum-with-new-
report-launch

Key challenges and opportunities

1. Mashiko, Tina, Kevin Beyer, Arunava Saha, and Spencer Lin. 
Dynamic finance at work: Speeding decisions, scaling impact. 
IBM Institute for Business Value in partnership with Oracle. 
March 2026. https://www.ibm.com/thought-
leadership/institute-business-value/en-us/report/strategic-
agility-finance

2. Jackson, Gerald, Chi Park, Pushpinder Singh, and Karen 
Butner. Scaling supply chain resilience with agentic AI: 
Agentic AI for autonomous operations. IBM Institute for 
Business Value in collaboration with Oracle. April 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/supply-chain-ai-automation-
oracle 

3. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

4. Habib, Zahid, Syed Muhammad Ali Razi, Mark Hall, Spencer 
Lin. The industrial decarbonization dividend in the Middle 
East and Africa: Investments that move the needle. 
Unpublished global data points. IBM Institute for Business 
Value. November 2025. https://www.ibm.com/thought-
leadership/institute-business-value/en-us/report/industrial-
decarbonization-mea

Key technologies and their impact

1. 2025 Global CEO Study: 5 mindshifts to supercharge 
business growth. IBM Institute for Business Value. May 
2025. https://ibm.co/ceo-2025 

2. Sircar, Indranil, Dimple Ahluwalia, Srinivas Tummalapenta, 
and Gerald Parham. Secure by design, smarter with AI: 
Redefining cyber resilience for the age of intelligent threats. 
Unpublished chemicals and petroleum data. IBM Institute 
for Business Value in collaboration with Microsoft. 
November 2025. https://www.ibm.com/thought-
leadership/institute-business-value/en-us/report/ai-secure-
design-cyber-resilience

3. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

4. The enterprise 2030: Engineered for perpetual innovation. 
IBM Institute for Business Value. Feb 2026. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/enterprise-2030

Select industry key performance indicators

1. Benchmarking data. IBM Institute for Business Value. 
Unpublished data.

2. Ibid

3. Ibid

Strategic imperatives
Business innovation: What to know

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

2. Ibid

3. Ibid

Business innovation: What to do

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

2. Ibid

Strategic flexibility: What to know

1. 2026 CEO Study: Rewiring the C-suite - The fast track to 
2030. Unpublished chemicals and petroleum data. IBM 
Institute for Business Value. May 2026. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/c-suite-study/ceo

2. 2025 COO Study: The intrepid COO: 5 strategies to shatter 
enterprise inertia. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. September 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/2025-coo
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Notes and sources, continued 

Strategic flexibility: What to do

1. 2025 Global CEO Study: 5 mindshifts to supercharge 
business growth. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. May 2025.
https://ibm.co/ceo-2025 

2. 2025 COO Study: The intrepid COO: 5 strategies to shatter 
enterprise inertia. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. September 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/2025-coo

Operational efficiency: What to know

1. 2026 CEO Study: Rewiring the C-suite - The fast track to 
2030. Unpublished chemicals and petroleum data. IBM 
Institute for Business Value. May 2026. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/c-suite-study/ceo

2. 2025 COO Study: The intrepid COO: 5 strategies to shatter 
enterprise inertia. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. September 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/2025-coo 

Operational efficiency: What to do

1. Benchmarking data. IBM Institute for Business Value. 
Unpublished data.

2. 2025 COO Study: The intrepid COO: 5 strategies to shatter 
enterprise inertia. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. September 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/2025-coo

AI-ready operating and workforce model: What to know

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

AI-ready operating and workforce model: What to do

1. 2026 CEO Study: Rewiring the C-suite - The fast track to 
2030. Unpublished chemicals and petroleum data. IBM 
Institute for Business Value. May 2026. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/c-suite-study/ceo

2. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

Sustainability and energy transition: What to know

1. Emissions from Oil and Gas Operations in Net Zero 
Transitions. IEA. 2023. 
https://www.iea.org/reports/emissions-from-oil-and-gas-
operations-in-net-zero-transitions

2. Habid, Zahid, Daniela Haldy-Sellmann, Stephane Lauzon, 
and Spencer Lin. The digital energy transition: Eight strategic 
areas where oil and gas companies are transforming. IBM 
Institute for Business Value in collaboration with SAP. 
October 2023. https://www.ibm.com/thought-
leadership/institute-business-value/en-us/report/oil-gas-
digital-energy-transition

Sustainability and energy transition: What to do

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

Transformational technologies
Hybrid cloud by design

1. Benchmarking data. IBM Institute for Business Value. 
Unpublished data.

2. Hybrid Cloud Market Analysis, Growth Trends and Forecasts 
Report 2024-2025 & 2030: Surging Demand for Seamless 
Interoperability Between Cloud Services and Existing 
Systems. ResearchAndMarkets.com. May 2025. 
https://www.businesswire.com/news/home/20250513124
988/en/Hybrid-Cloud-Market-Analysis-Growth-Trends-and-
Forecasts-Report-2024-2025-2030-Surging-Hybrid Cloud 
Market Analysis, Growth Trends and Forecasts Report 2024-
2025 & 2030. Demand-for-Seamless-Interoperability-
Between-Cloud-Services-and-Existing-Systems---
ResearchAndMarkets.com

3. Based on IBM public reference architectures for data fabric 
and AI. IBM. 2026.

Secure by design

1. Hughes, Mark and Karin Temsamani. Capturing the 
cybersecurity dividend: How security platforms generate 
business value. IBM Institute for Business Value in 
collaboration with Palo Alto Networks. January 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/unified-cybersecurity-platform 

2. Cost of a Data Breach Report 2025: The AI oversight gap. 
IBM. July 2025. https://www.ibm.com/reports/data-breach  

3. Based on IBM public reference architectures for security. 
IBM. 2026

Data

1. Benchmarking data. IBM Institute for Business Value. 
Unpublished data.

2. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

Automation

1. The enterprise in 2030: Engineered for perpetual innovation. 
Unpublished petroleum data. IBM Institute for Business 
Value. January 2026. https://www.ibm.com/thought-
leadership/institute-business-value/en-
us/report/enterprise-2030

2. 2025 Global CEO Study: 5 mindshifts to supercharge 
business growth. Unpublished chemicals and petroleum 
data. IBM Institute for Business Value. May 2025. 
https://ibm.co/ceo-2025 

Traditional and generative AI

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

2. Ibid
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Notes and sources, continued 

Agentic AI

1. Oil and gas in the AI era: Drilling deep for business 
opportunities. IBM Institute for Business Value. May 2025. 
https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/oil-and-gas-in-ai-era

2. Goyal, Yogi, Sachin Varma, and Karen Butner. The blueprint 
for agentic operations. IBM Institute for Business Value. May 
2026. https://www.ibm.com/thought-leadership/institute-
business-value/en-us/report/agentic-ai-enterprise-
operations

Quantum computing

1. Higgins, Heather, Petra Florizoone, and Veena Pureswaran. 
Quantum is coming. IBM Institute for Business Value. 
December 2025. https://www.ibm.com/thought-
leadership/institute-business-value/en-us/report/2025-
quantum-computing-readiness

2. Ibid

3. Ibid
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