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From Bytes to Barrels: A New Operating Model
for Al-Driven Value in Oil & Gas

Section 1: The Trillion-Dollar Prize: The Unfulfilled Promise of the
Digital Oilfield

The oil and gas industry stands at a historic inflection point. A powerful convergence
of economic volatility, intense regulatory and social pressure, and disruptive
technological advancement has rendered traditional operating models increasingly
untenable. In this new era, digital transformation is no longer a discretionary
investment in incremental efficiency; it has become the fundamental strategic
imperative for survival, growth, and long-term relevance. While the promise of a
digitally-enabled, Al-powered oilfield is vast—offering trillions in potential value—the
path to realizing this promise is littered with failed initiatives and unrealized potential.’
This report argues that a new white paper is necessary to cut through the "digital
muddle".” It will diagnose the foundational reasons for these failures and present a
clear, actionable blueprint for building a truly intelligent energy enterprise. The
analysis demonstrates that success is not about acquiring more technology, but about
fundamentally rewiring the organization's data foundation, operating model, and
culture to harness the power of Al at scale.

1.1 The New Competitive Imperative: Navigating Unprecedented Headwinds

The modern oil and gas landscape is defined by a confluence of pressures that
challenge the core tenets of the industry. Persistent price volatility demands the
development of more agile business models with higher margins, forcing a relentless
focus on operational efficiency and cost control.? Simultaneously, the industry faces
unprecedented scrutiny from regulators, investors, consumers, and activists regarding
its environmental, social, and governance (ESG) performance.’
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Sustainability has evolved from a corporate social responsibility initiative into a
“cornerstone” of business strategy.” Long-term success is now inextricably linked to
an organization's ability to demonstrate credible environmental stewardship. This
requires sophisticated tools for tracking emissions, managing resources efficiently,
fostering supply chain transparency, and improving regulatory compliance.® This
transition is driven not only by the urgent need for environmental responsibility but
also by the market reality that capital and public support increasingly flow to
organizations with robust, verifiable sustainability practices.’

These seemingly divergent pressures—the economic demand for efficiency and the
social demand for sustainability—are not in conflict. Instead, they converge on a single
solution: digitalization. Digital transformation is the critical catalyst that enables
companies to address these challenges in parallel. By integrating technologies like the
Internet of Things (loT), cloud computing, and Artificial Intelligence (Al), organizations
can streamline processes, mitigate operational and environmental risks, and evolve
their business models to thrive in a dynamic global energy market.’

This convergence creates a powerful feedback loop. The relentless pressure for cost
efficiency provides a clear business case for investing in Al and automation. In turn,
these digital systems generate the granular data and analytical power required to
meet and document ESG targets. The mandate for sustainability thus justifies further
investment in the digital infrastructure that also boosts productivity and profitability.
Consequently, a holistic digital strategy is not merely an option; it is the only viable
path for navigating the interconnected economic, social, and regulatory headwinds of
the 21st century.

1.2 Quantifying the Al Advantage: Market Momentum and High-Value
Applications

The strategic shift toward Al is reflected in its explosive market growth. While
forecasts vary, they consistently point to a robust and rapidly expanding market.
Projections for 2025 place the global market for Al in oil and gas between $3.01 billion
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and $7.64 billion, with a strong consensus on double-digit growth moving forward.’
Looking toward the next decade, the market is expected to reach between $6.4 billion
and $25.24 billion by 2034, with compound annual growth rates (CAGRs) estimated to
be between 7.1% and 14.2%." This powerful financial momentum confirms that Al is not
a speculative technology but is rapidly becoming a core engine of value creation and
competitive differentiation.

This value is not abstract; it is realized through specific, high-impact use cases that
directly address the industry's most critical operational and financial pain points.
These applications transform Al from a theoretical tool into a tangible driver of
performance

e Predictive Maintenance: This is one of the most immediate and valuable
applications, with some reports indicating it accounts for over 30% of the
market.” By integrating Al algorithms with data from loT sensors on critical
equipment, companies can move from reactive or scheduled maintenance to a
predictive model. This approach anticipates equipment failures before they occur,
drastically reducing costly unplanned downtime, optimizing maintenance
schedules, and extending asset life.?

e Exploration and Production (E&P) Optimization: The upstream sector
represents the largest segment of the market, accounting for over 50% of Al
applications.” In this high-stakes domain, Al is a game-changer. Al-powered
algorithms can analyze vast and complex seismic, geological, and drilling data to
identify optimal drilling locations with greater accuracy, significantly reducing
exploration risks and costs."” For existing assets, Al helps digitize and analyze
geological data to optimize reservoir management, improve production planning,
and extract more value from existing infrastructure.™

e Enhanced Safety and Risk Mitigation: The goal of a zero-accident culture is
now more attainable through Al. Al-powered safety management systems can
monitor operations in real-time to identify potential hazards, from predicting
drilling risks like blowouts to detecting early signs of pipeline corrosion.® This
proactive approach to safety not only protects personnel and the environment
but also prevents catastrophic financial and reputational damage.

e Supply Chain and Logistics Optimization: The O&G value chain is notoriously
complex. Al can optimize everything from transportation routes for equipment
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and raw materials to inventory management and refined product distribution
across pipeline, rail, and marine transport.” These optimizations lead to
significant cost reductions and improved efficiency.

1.3 The Sustainability Catalyst: Digitalization as the Engine of the Energy
Transition

Digital technologies are not just tools for optimizing the traditional energy system;
they are indispensable for enabling the transition to a more sustainable future. They
provide the means to monitor, manage, and mitigate environmental impact with a level
of precision and transparency that was previously impossible.®

The integration of 10T devices across facilities allows for the real-time monitoring of
emissions and resource consumption, providing a continuous stream of data for
informed decision-making.” When coupled with advanced analytics, this data allows
organizations to identify operational inefficiencies and adjust processes to reduce
their environmental footprint. For example, predictive analytics can optimize energy
consumption by forecasting future needs based on historical data, thereby minimizing
waste and associated emissions.® The potential impact is significant; one McKinsey
analysis suggests that Al-driven optimizations could slash CO2 emissions by 20% or
more."”

Beyond emissions reduction, digital platforms are foundational to the new energy
economy. They are critical for integrating intermittent renewable energy sources into
the grid, managing demand-response programs, and creating new markets for clean
energy.’ Emerging technologies like blockchain offer novel solutions for enhancing
transparency and trust. By creating tokenized carbon credits, for example, companies
can provide a verifiable and immutable record of their emissions offsets, directly
combating "greenwashing" and building credibility with stakeholders.” This capability
transforms sustainability claims from vague statements into traceable, auditable
assets, positioning digitally advanced companies as leaders in a responsible energy
transition.”
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Section 2: The Foundational Crisis: Why 70% of Digital
Transformations Fail

Despite the compelling strategic incentives and the promise of a trillion-dollar prize,
the stark reality is that most digital transformation initiatives in the oil and gas industry
are failing to meet their objectives. A McKinsey study suggests a failure rate of nearly
70%, a figure that points not to a failure of technology, but to a profound and systemic
failure of foundation.” The industry's ambition for a digital future is being built on the
quicksand of decades-old data chaos, deep-seated cultural inertia, and persistent
deficits in talent and infrastructure. Until these foundational crises are addressed
head-on, organizations will remain trapped in a cycle of expensive experiments and
pilot-project purgatory, unable to scale solutions and realize the true value of Al.

2.1 The Data Chasm: Building on Quicksand

The single greatest technical impediment to successful digital transformation is the
abysmal state of enterprise data. Al and advanced analytics are predicated on the
availability of clean, accessible, contextual, and reliable data. Yet, the data landscape
in most O&G companies is characterized by fragmentation, inconsistency, and poor
quality, rendering it unfit for purpose.”

This "data chasm" is defined by two core problems:

e Data Fragmentation and Silos: For decades, data has been accumulated in
disconnected repositories. It is trapped in aging legacy systems, vendor-specific
applications that create lock-in, departmental databases, and a vast swamp of
unstructured formats like spreadsheets, PDFs, and operational logs.” This
fragmentation is not a minor inconvenience; it makes a unified, end-to-end view
of operations impossible. One study found that 79% of organizations use more
than 100 distinct data sources, with 30% using over 1,000.* The problem is
particularly acute in the O&G sector, which deals with highly heterogeneous and
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often proprietary data formats, from seismic surveys and well logs to real-time
sensor data and complex 3D models."

e The Staggering Cost of Bad Data: This data chaos translates directly into

massive, quantifiable financial losses. According to Gartner, poor data quality
costs the average organization between $12.9 million and $15 million every year in
operational inefficiencies, flawed decision-making, and missed opportunities.?
On a global scale, data silos are estimated to cost the economy $3.1 trillion
annually in lost revenue and productivity.® The waste is immense: employees
spend as much as 30% of their workweek—up to 12 hours—simply searching for
the information they need to do their jobs.?” Furthermore, Forrester Research
found that less than 1% of an organization's collected data is ever actually
analyzed and used for insights.? This staggering inefficiency directly erodes any
potential return on investment from digital technologies, as the value of Al is
fundamentally capped by the quality of the data it can access.

2.2 Cultural Inertia: The Human Barrier to Innovation

While the data problem is technical, the more formidable barrier is human. Technology
can be bought and implemented, but transforming an organization's culture is a far
more complex challenge. The O&G industry's traditional culture—deeply operational,
engineering-driven, process-oriented, and historically risk-averse—is often in direct
opposition to the agile, experimental, and data-centric mindset required for digital
innovation."” The evidence is clear: the 70% failure rate of transformations is
overwhelmingly attributed to people and cultural issues, not technological
meltdowns.™

This cultural resistance manifests in several ways:

The "This Won't Work Here" Syndrome: This is a pervasive and insidious form of
passive resistance. It is the belief that while digital transformation may work in
other industries, the unique constraints of O&G—complex legacy infrastructure,
stringent compliance requirements, remote operations—make it incompatible or
impractical.” This skepticism is often rooted in a deep-seated trust in traditional
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human expertise and established workflows over new, abstract, and often

unproven data-driven methods.*

e The Fear Factor: Resistance is not just about skepticism; it is also fueled by
legitimate anxieties among the workforce that go beyond simple fears of job
displacement.” These anxieties include:

o Competency Anxiety: The fear that existing skills will become obsolete and an
inability to keep pace with the rapid evolution of new technologies.

o Loss of Status: The concern that digital tools and Al-driven decision-making
will flatten organizational hierarchies and diminish the authority derived from
current structures and information control.

o Information Overload: A feeling of being overwhelmed by the constant influx
of new tools, platforms, and protocols.

o Reduced Autonomy: The fear that Al will reduce the need for human judgment
and autonomy in the workplace.

e Leadership and Workforce Disconnect: While 81% of executives agree on the
need to develop a "digital-first workforce," a significant gap exists between this
vision and its execution.*® There is a failure to communicate the value and
purpose of digital transformation effectively from the top down, leaving
employees feeling disconnected from the strategy.* This is compounded by a
lack of clear leadership and buy-in, with one survey finding that 41% of
respondents cited difficulty in aligning digital roadmaps with the executive team
and board as the greatest strategic challenge.*®

2.3 The Talent and Infrastructure Deficit

Even in organizations with a willing culture, practical gaps in talent and infrastructure
can halt progress. There is a critical shortage of professionals who possess both
advanced Al skills and the deep domain knowledge required to apply them effectively
to the intricacies of reservoir management, drilling operations, or downstream
logistics." One poll found that 56% of senior Al professionals considered the lack of
qualified Al workers to be the single biggest hurdle to implementation.™
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This talent gap is exacerbated by an infrastructure deficit. Many of the industry's most
critical and valuable operations are located on remote offshore rigs, deep-sea
platforms, and isolated desert facilities.* These environments often lack the robust,
real-time connectivity and modern edge computing capabilities necessary to support
the data-intensive Al and analytics applications that could deliver the most value.’

These challenges—data, culture, and talent—do not exist in isolation. They are deeply
interconnected, creating a self-reinforcing cycle of failure. Poor data quality causes
initial Al pilots to underperform or fail. These failures validate and deepen cultural
skepticism, making employees and managers resistant to future change. This
resistance, coupled with a lack of clear ROI, makes it difficult for leaders to justify the
massive, long-term investment needed to clean up the data foundation. Without that
investment, the data remains flawed, ensuring that the next wave of Al projects will
also struggle, perpetuating the cycle and solidifying the 70% failure rate. Breaking this
vicious cycle requires a deliberate, strategic intervention that addresses the
foundational issues of data and culture before, or at least in parallel with, any
large-scale technology deployment.

Section 3: Forging the Bedrock: A Blueprint for Data-Centric
Transformation

To break the cycle of digital failure, oil and gas companies must shift their focus from
acquiring the latest technology to forging the foundational bedrock upon which all
successful transformation is built. This requires a disciplined, two-pronged strategy.
First, organizations must impose order on their data chaos through a robust,
business-led data governance framework. Second, they must architect a modern,
unified data ecosystem designed to break down silos and unleash the synergistic
value of their information assets. This is not a preliminary step; it is the central,
non-negotiable work of digital transformation.

3.1 The Non-Negotiable Foundation: An Enterprise Data Governance Framework
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Data governance is the starting point for any credible transformation effort. It is the
comprehensive system of policies, standards, processes, and controls that ensures an
organization's data is managed as a strategic corporate asset.** This is not a one-time
IT project but a continuous, business-led function designed to ensure data quality,
security, compliance, and value across the enterprise.

The prevailing view of data governance as a defensive, compliance-driven cost center
is a profound strategic error. In the age of Al, where the value of algorithms is directly
proportional to the quality of the data they consume, robust data governance
becomes an offensive capability.” It is a direct prerequisite for value creation. A
company with superior data governance can deploy Al models faster, achieve more
accurate and reliable results, and scale solutions more effectively than a competitor
with poor governance. This reframes the business case entirely. The relevant question
is not "What is the cost of implementing governance?" but rather "What is the
Al-driven revenue, efficiency, and competitive advantage we are forgoing by

not having a world-class governance program?*

A successful framework for the oil and gas industry must be customized to address its
unique challenges and must aim to reduce data risk, increase data value, ensure
impeccable data quality, and enhance both security and regulatory compliance.® The
implementation begins with a targeted approach: instead of attempting a massive,
unfocused "boil the ocean" data cleanup, organizations should first identify the
Critical Data Elements (CDEs) that are most relevant to their highest-priority,
highest-value Al use cases, such as predictive maintenance or production
optimization.* This allows for an efficient, value-driven approach where data quality
efforts are focused where they will have the most immediate impact.

The following table outlines the key pillars of a comprehensive data governance
framework tailored for the oil and gas sector.

Table 1: Key Pillars of an O&G Data Governance Framework
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Pillar Description Key
Components &
Actions for O&G
Governance Establishes - Secure
Leadership & executive executive - Form a Data - Define a clear
Strategy oversight, sponsorship to Governance data strategy
strategic champion the Council with that links
alignment, and initiative.® cross-functional | governance
clear leaders from activities
accountability upstream, directly to
for the data midstream, business
governance downstream, objectives like
program. and finance.20 operational
efficiency and
ESG
reporting.36
Data Assigns formal - Appoint formal
Stewardship & responsibility for | Data Owners - Define and
Ownership specific data and Stewards document roles

domains to
ensure quality,

for critical O&G
data domains

and
responsibilities

security, and (e.g., seismic for data
proper usage. data, well logs, creation,
production data, | maintenance,
maintenance and archival.
records).”” - Empower
stewards to
enforce data
quality
standards within
their domains.
Data Quality & Implements - Establish a
Management processes and data quality - Implement - Develop a
technologies to dashboard to data profiling to master data
measure, monitor CDEs in identify quality management
monitor, and real-time.*’ issues and data (MDM) strategy
improve the cleansing for core entities
accuracy, processes to like assets,
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for governance,
including
metadata
management,
data catalogs,
and lineage
tracking.

like Collibra) to
index critical
data assets and
make them

discoverable.’’

management to
provide context
and meaning to
data assets.35

completeness, correct wells, and
and consistency errors.20 suppliers to
of data. create a single
version of the
truth.
Security & Protects - Create a data
Compliance sensitive data classification - Implement - Automate
assets from mechanism robust access compliance
unauthorized (e.g., Public, controls and checks and
access and Internal, encryption for reporting to
ensures Confidential, sensitive meet industry
adherence to Restricted) for operational and and
internal policies O&G data geological environmental
and external types.®® data.20 regulations.16
regulations.
Technology & Provides the - Implement a
Architecture enabling tools data catalog - Establish - Build out data
and platforms (e.g. using tools | metadata lineage

traceability to
understand the
end-to-end flow
of data from
source to
consumption,
which is critical
for validation
and trust.35

3.2 From Silos to Synergy: Architecting a Unified Data Ecosystem

With a governance framework providing the rules of the road, the next step is to build
the highway. Architecting a unified data ecosystem is the technical solution to
breaking down data silos and creating a "single source of truth" for the entire
enterprise.” This involves moving data from fragmented, on-premises legacy systems
to modern, cloud-based data platforms like data warehouses and data lakes. These
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platforms provide the essential scalability, flexibility, and computational power to
ingest, store, and process the massive volumes and variety of data generated by O&G
operations.”

Successful case studies validate this approach. Elk Petroleum, an E&P company, faced
challenges with fragmented invoicing workflows and a lack of spend visibility. By
implementing a unified source-to-pay platform, they centralized their spend data,
increased operational efficiency, and eliminated issues like duplicate invoices.*°
Similarly, a leading industrial gas supplier struggled with a lack of a unified data view,
which hindered analytics. By modernizing their landscape with SAP Datasphere, they
unified data from SAP and non-SAP sources onto a single platform, enabling
self-service analytics and driving high-impact use cases in plant operations and
supply chain management.”’ At a more granular level, TC Energy is undertaking a
holistic review of its asset naming conventions across different vintages and
jurisdictions to create a common language that can bridge disparate data streams
from various departments, a critical step toward a unified view of emissions data.*?

3.3 A Tool for Trust: The Selective Application of Blockchain

While not a panacea for all data challenges, blockchain technology offers a powerful,
specialized solution for use cases that depend on immutable, transparent, and
decentralized trust among multiple parties.” Its primary value is not as a replacement
for a central database but as a technology to guarantee the integrity and auditability
of transactions in a multi-stakeholder environment.” Applying blockchain selectively
to high-value niches can significantly enhance the trustworthiness of the data flowing
into the unified ecosystem.

Key use cases in the energy sector include:

e Supply Chain Management and Custody Transfer: Blockchain can create a
transparent and auditable ledger that tracks the movement of commodities from
the wellhead to the end consumer. This provides an auditable record of every
transaction and transfer of custody, reducing fraud and disputes between
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partners.’

e Carbon Credit and ESG Reporting: To combat greenwashing and provide
verifiable proof of sustainability efforts, blockchain is an ideal tool. Tokenizing
carbon credits or renewable energy certificates on a blockchain creates a unique,
traceable digital asset. This ensures that credits cannot be double-counted and
provides a transparent, auditable trail from issuance to retirement, building trust
with regulators and investors.™

e Peer-to-Peer (P2P) Energy Trading: As the energy grid becomes more
decentralized with the rise of distributed energy resources (DERs), blockchain can
provide the platform for consumers and "prosumers" to trade energy directly with
one another. This facilitates the creation of local energy markets, enhances grid
resilience, and empowers consumers.'®

By strategically deploying blockchain for these specific applications, companies can
strengthen the integrity of critical data, particularly data that is shared across
organizational boundaries with partners, suppliers, and customers.**

3.4 Extending the Ecosystem: The Well-Tegra Mobile Communicator

A unified data foundation enables the creation of new, high-value applications that
extend the platform's reach directly to decision-makers, wherever they are. The
Well-Tegra Mobile Communicator is a standalone application designed to achieve this,
providing senior personnel with secure, on-the-go access to critical information and
approval workflows.

The primary function of the Communicator is to streamline high-stakes processes like
Management of Change (MOC). Senior managers and engineers can review proposed
changes, analyze supporting data, and provide digital signatures for approval directly
from their mobile devices, eliminating bottlenecks and accelerating decision-making
cycles.

Security is paramount. Access to the Communicator is governed by the same robust,
role-based access control (RBAC) model as the core platform. An individual's security
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clearance dictates exactly what information they can view and what actions they can
perform. A rig supervisor might have real-time access to operational KPIs, while a
senior executive has the unique authority to approve a multi-million-dollar MOC. This
ensures that sensitive data and critical approvals are protected at all times.

The application also serves as a real-time information conduit, pushing critical alerts
and operational updates to relevant managers, supervisors, and engineers. This
ensures that key personnel are always informed, enabling faster, more agile responses
to changing conditions in the field. While the Mobile Communicator has been built and
successfully demonstrated as a proof-of-concept, it is not yet fully operational due to
current financial restrictions, representing a prime opportunity for rapid development
and deployment upon securing funding.

Section 4: The Intelligent Operating Model: Organizing for Al at
Scale

A world-class data foundation is necessary, but it is not sufficient. To translate data
potential into sustained business performance, organizations must evolve their
operating model. This means creating new organizational structures, fostering new
roles and capabilities, and deliberately cultivating a new way of working. Sustainable
digital transformation requires rewiring the organization itself to think and act with
data at its core.

4.1 The Nerve Center: Designing the Al Center of Excellence (CoE)

To avoid the common pitfall of fragmented, redundant, and siloed Al efforts, leading
organizations are establishing an Al Center of Excellence (CoE). A CoE acts as a

central "nerve center" or hub that brings together expertise, standardizes tools and
platforms, establishes best practices, and drives the overarching Al strategy across
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the enterprise.® Its purpose is to accelerate Al adoption in a governed, efficient, and
scalable manner.

The most critical strategic decision in designing a CoE is choosing the right operating
model. The choice generally falls between a centralized model, a federated (or
hub-and-spoke) model, or a hybrid approach that evolves over time.

e Centralized Model: In this model, a single, central team has direct ownership and
control over Al strategy, budget, talent, and project execution. This approach is
often most effective for organizations in the early stages of their Al journey. It
allows for the consolidation of scarce Al talent, enforces consistent standards and
governance from the outset, and prevents the proliferation of disparate,
incompatible technologies across the business.*

e Federated Model: As an organization's Al maturity grows, a federated model
often becomes more effective. In this structure, a central CoE retains
responsibility for governance, enterprise-wide platforms, and strategic guidance.
However, dedicated Al specialists or small "pods" are embedded directly within
business units (e.g., upstream exploration, downstream refining). These pods are
closer to the business problems and are empowered to develop and deploy use
cases that meet their specific needs, while leveraging the platforms and
guardrails provided by the central hub.*® This model balances the need for central
control with the need for business-unit agility and innovation.

The following table provides a comparative analysis to help leaders select the
appropriate model based on their organization's context and goals.

Table 2: Comparative Analysis: Centralized vs. Federated Al CoE Models in the
Energy Sector

Dimension Centralized Federated Best Fit
Model Model Scenario
Governance & Pro: Enforces Pro: Balances Centralized:
Standards strong, central Early-stage
consistent guardrails with maturity or in
standards for local flexibility, highly regulated
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safety, data
security, and
compliance
across all
operations.
Con: Can
become a
bottleneck,
slowing down
innovation with
rigid,

allowing
business units
to adapt
solutions to
specific
operational
contexts.
Con: Risks
inconsistent
application of
standards if

environments
requiring strict
uniformity.
Federated:
Mature
organizations
with strong
digital literacy in
business units.

one-size-fits-all central
rules. governance is
not strong.

Speed to Value Pro: Accelerates Pro: Enables Centralized: For
initial adoption parallel launching the
by focusing development of first few
scarce multiple use foundational Al
resources on a cases across projects.
few high-priority | different Federated: For
projects. business units, scaling Al
Con: Can slow increasing across a diverse
down overall overall enterprise with
progress as the throughput. many distinct

central team's Con: Canlead to | business
bandwidth duplicated effort | challenges.
becomes a if knowledge
constraint for and reusable
the entire components are
organization.46 not shared
effectively
through the
central hub.
Scalability Pro: Ensures Pro: Highly Centralized: For
solutions are scalable, as Con: Can lead to | initial
built on a innovation is technical proof-of-conce
standardized, driven by many fragmentation if pt phase.
scalable teams across not managed by | Federated: For
platform from the a strong central achieving
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day one. organization. architecture enterprise-wide
Con: Scaling is The CoE team. Al integration.
limited by the focuses on
capacity and scaling the
budget of the platform and
single central capabilities, not
team. just individual
projects.*®
Talent Pro: Pro: Fosters Centralized:
Development Consolidates "hybrid" talent When Al talent is
scarce, by embedding extremely
expensive Al Al experts within | limited.
talent in one business teams, Federated: To
place for promoting build a
maximum cross-pollinatio sustainable,
impact on key n of skills and digitally fluent
projects. deeper domain workforce
Con: Can create understanding. across the

a disconnect
between Al
experts and
business
domain experts,
leading to
solutions that
are technically
sound but
operationally
impractical.23

Con: Requires a
larger overall
pool of
Al-literate
talent.

organization.

Business
Alignment

Pro: Ensures
tight alignment
with top-level
corporate
strategy as
priorities are set
centrally.

Con: May be
perceived as
disconnected

Pro: Ensures Al
initiatives are
directly tied to
solving
real-world
business
problems,
increasing
buy-in and
adoption at the

Centralized: To
drive a
top-down
strategic
mandate.
Federated: To
foster
bottom-up
innovation and
ensure
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from the operational operational
day-to-day level. relevance.
realities and Con: Risks

urgent needs of strategic drift if

individual business unit

business units. priorities are not

aligned with the
overall
enterprise
vision.

4.2 Rewiring the Organization: Cultivating a Digital-First Culture

An effective operating model is more than just an organizational chart; it must be
animated by a culture that embraces data-driven decision-making and continuous
innovation. This cultural transformation is not an organic process; it is a deliberate,
leadership-led effort that requires sustained commitment. Key actions include:

e Secure Executive Sponsorship: The single most critical success factor is visible,
vocal, and unwavering support from the C-suite. Leaders must champion the
digital vision, allocate the necessary resources, actively work to break down
organizational silos, and tolerate the inevitable missteps and failures that come
with innovation.*

e Build Digital Fluency: A digital-first culture requires a digitally fluent workforce.
Organizations must invest in comprehensive, company-wide training programs
that go beyond technical skills to build a foundational understanding of digital
tools, data analytics, and the value of an Al-driven mindset. This education is also
crucial for reassuring workers that Al is a tool to augment their expertise and free
them for more sophisticated, problem-solving roles, not simply to replace them.*?

e Foster Psychological Safety: The industry's traditional "fear of failure" mindset
is toxic to innovation. Leadership must actively cultivate an environment of
psychological safety where experimentation is encouraged, and failures are
reframed as valuable learning opportunities. Adopting agile methodologies with a
“fail fast" approach can help embed this mindset into the ways of working.*
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e Align Incentives and Communication: Organizational incentives must be
realigned to reward cross-functional collaboration, knowledge sharing, and the
successful application of digital tools, rather than reinforcing siloed performance.
This must be supported by a consistent communication strategy that
transparently shares the value and progress of digital initiatives, building buy-in
and momentum.*?

4.3 The Final Frontier: Solving the Joint Venture (JV) Data Conundrum

The challenge of managing data in Joint Ventures represents a microcosm of the
entire industry's transformation struggle, but with amplified complexity. JVs,
particularly non-operated joint ventures (NOJVs), are often black boxes where data
access is limited by contractual agreements, technical standards are inconsistent
between partners, and operational accountability is obscured.>®

This data opacity creates significant risks. Financially, it complicates cost allocation
and revenue sharing, leading to potential disputes and a lack of trust between
partners.® From an ESG perspective, the risk is even greater. Companies often exclude
emissions and other environmental impacts from their non-operated assets in their
corporate sustainability reporting. This practice creates a massive blind spot, leading
to a significant underreporting of the company's true climate impact and undermining
the credibility of its ESG commitments.>

Solving the JV data problem is therefore a litmus test of an organization's true digital
and cultural maturity. It requires moving beyond legalistic data hoarding to establish a
new model of data diplomacy and collaboration. The solution involves:

e Establishing Common Data Protocols: Proactively collaborating with JV
partners to agree on common standards and frameworks for reporting key
operational and environmental data. This requires negotiation and a shared
commitment to transparency.*

e Leveraging Technology for Secure Sharing: Using neutral, third-party cloud
platforms or secure data-sharing technologies that can ingest, harmonize, and
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provide controlled access to data from multiple partners without forcing any
single partner to abandon their internal systems.

e Exercising Influence: International oil companies (IOCs) must use their
significant influence as operators and capital partners to drive best practices for
data transparency and emissions management across their entire portfolio of
joint ventures. This includes making data sharing and high-quality reporting a
core expectation of the partnership.>

A company that can successfully implement a transparent, collaborative, and
data-driven operating model within the complex, multi-party environment of a JV has
necessarily developed the advanced technical, diplomatic, and cultural skills required
to succeed at transformation within its own four walls. Tackling the JV data problem
should not be seen as a niche issue but as a strategic priority that builds the core
competencies needed for enterprise-wide success.

Section 5: The Path Forward: A Phased Roadmap to the Intelligent
Enterprise

Achieving a state of enterprise intelligence is not a single leap but a multi-year
journey. A successful transformation cannot be funded by one massive, high-risk
capital request. Instead, it must be designed as a pragmatic, self-funding evolution,
where the value generated in each phase builds the business case and provides the
momentum for the next. This de-risks the entire endeavor, replacing a single bet with
a series of calculated investments that create a virtuous cycle of value creation and
reinvestment. This phased approach is the most practical and persuasive way to drive
a profound transformation in a capital-disciplined industry.

5.1 Phase 1 (Year 1): Foundational Fixes and High-Impact Pilots
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The primary objective of the first year is to build credibility, demonstrate tangible
value, and secure the organizational buy-in necessary for the long journey ahead. The
focus is on "quick wins" that address real business pain points while simultaneously
laying the critical groundwork for future scaling.

Key Actions:

e Establish Governance and Secure Sponsorship: The first official act must be to
formalize governance. This involves forming a cross-functional Data Governance
Council and securing explicit, visible sponsorship from the executive suite. This
leadership group will be responsible for launching a clear communication
campaign to articulate the digital vision and the strategic importance of the
transformation.

e Identify High-ROI Pilot Projects: In parallel, the leadership team, in
collaboration with business units, should identify two to three high-impact pilot
projects. These projects must be selected based on a clear and measurable
business outcome (e.g., reducing unplanned downtime in a specific asset class,
improving production yield from a particular field) and should have relatively
contained and achievable data requirements. This ensures that initial efforts are
focused and have a high probability of success.*

e Execute Targeted Data Cleansing: Data quality efforts should be laser-focused
on the specific data sets required for the selected pilot projects. This avoids the
trap of a broad, slow, and expensive enterprise-wide cleanup. This targeted effort
serves as a practical learning ground for testing and refining the data governance
policies and processes defined by the council.*®

e Launch a Centralized “Incubator” CoE: Begin with a small, centralized Al Center
of Excellence. This initial "incubator" team will be responsible for leading the pilot
projects, consolidating the organization's initial Al expertise, and developing the
first iteration of standardized tools, methodologies, and best practices.*

The financial returns from these initial pilots—documented in hard-dollar terms like
reduced maintenance costs or increased revenue—are critical. They provide the
tangible proof of value needed to silence skeptics and justify the larger investments
required in the subsequent phases.™
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5.2 Phase 2 (Years 2-3): Scaling Capabilities and the Operating Model

With successful pilots demonstrating clear value, the focus shifts from
experimentation to scaling. This phase involves building out the enterprise-wide
technical infrastructure and formalizing the intelligent operating model to support Al
deployment across the organization.

Key Actions:

e Build the Unified Data Platform: Using the insights and requirements gathered
from Phase 1, the organization will design and begin building its enterprise-scale,
cloud-based data platform. The goal is to progressively break down critical data
silos and begin integrating broader data sources from across the value chain into
a single, trusted repository.?

e Systematic Scaling of Proven Solutions: The successful Al solutions developed
in the pilot phase should be systematically industrialized and rolled out across
other relevant assets, regions, and business units. This moves the organization
from isolated pockets of excellence to widespread value realization.

e Evolve the Al CoE Model: As Al capabilities become more widespread, the CoE
must evolve. It should begin transitioning from a centralized "doer" of projects to
a federated "enabler" or advisory body. This involves embedding Al talent and
data scientists directly into business units, empowering them to drive innovation
locally while adhering to the governance and platform standards set by the
central CoE.*

e Launch Broad Workforce Upskilling Programs: With the value of digital now
proven, the organization should roll out comprehensive training and development
programs. The objective is to build digital fluency and a data-driven mindset
throughout the workforce, from the field to the front office, preparing everyone
for the new way of working.*

5.3 Phase 3 (Years 4+): Embedding Enterprise Intelligence and Innovation
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In the final phase, the transformation matures from a series of projects into the
standard operating procedure. The goal is to achieve the full vision of an intelligent
enterprise, where data-driven insights are seamlessly embedded into core processes
and the organization's focus shifts from internal efficiency to market-facing
innovation.

Key Actions:

e Embed Al-Infused Workflows: Al and analytics should no longer be standalone
tools but should be fully integrated into core business workflows. Decisions in
areas like drilling planning, supply chain optimization, asset management, and
financial forecasting should be augmented by Al by default.?

e Foster a Culture of Continuous Innovation: The mature, federated CoE model
should now support a thriving ecosystem of innovation. The central CoE's role
shifts to managing a strategic portfolio of Al initiatives, scanning the horizon for
emerging technologies, and ensuring that learnings and reusable components are
shared across the enterprise's internal Al marketplace.*’

e Explore and Monetize New Business Models: With a mature data ecosystem
and advanced Al capabilities as a competitive advantage, the organization can
look beyond internal optimization. It can now explore opportunities to create new
revenue streams, such as offering data-as-a-service or analytics solutions to
partners, developing sophisticated energy management services for customers,
or creating new ventures in the broader energy transition landscape.®

By following this phased, value-driven roadmap, an oil and gas organization can
navigate the complexities of digital transformation successfully. It allows the company
to build momentum, manage risk, and create a self-funding journey that transforms it
from a traditional energy producer into a resilient, efficient, and truly intelligent
enterprise poised to lead in the future of energy.
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