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Abstract

The oil and gas industry operates in a complex, capital-intensive environment where efficient contract
lifecycle management (CLM) is essential to mitigate risks, ensure compliance, and enhance project delivery.
This study explores recent advances in contract lifecycle management using digital tools in oil and gas
infrastructure projects. Traditional contract management methods often result in delays, cost overruns, and
compliance issues due to manual processes, poor visibility, and fragmented communication among
stakeholders. Digital CLM tools offer a transformative solution by automating contract creation, execution,
monitoring, and renewal, thereby improving accuracy, transparency, and operational efficiency. This paper
reviews a range of digital tools such as contract analytics platforms, cloud-based CLM software, blockchain,
and artificial intelligence (Al) that are being increasingly adopted in oil and gas infrastructure projects. Al-
powered contract analytics assist in identifying contractual risks, optimizing clauses, and predicting
performance outcomes. Blockchain technology enhances data integrity and ensures immutable, tamper-
proof audit trails across contract lifecycles. Cloud-based CLM platforms enable real-time collaboration
among project teams, legal departments, and external contractors, improving version control and
compliance with regulatory frameworks. Empirical evidence indicates that digital CLM adoption leads to
measurable improvements in contract cycle times, reduced legal disputes, faster project mobilization, and
enhanced stakeholder accountability. For oil and gas companies managing multi-billion-dollar infrastructure
investments, these gains translate into significant cost savings and reduced project delays. Additionally,
integration with enterprise systems such as ERP and project management software creates a cohesive
ecosystem for data-driven decision-making. However, challenges remain in digital adoption, including data
standardization, cybersecurity concerns, change resistance, and integration with legacy systems. The study
concludes with recommendations for implementing scalable and secure digital CLM solutions, emphasizing
the need for training, stakeholder alignment, and phased digital transformation strategies. By leveraging
digital contract lifecycle management tools, oil and gas firms can navigate regulatory complexities,
streamline operations, and ensure contractual integrity, ultimately improving project delivery and long-term
competitiveness.
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1. Introduction

Oil and gas infrastructure projects are among the most capital-intensive, technically complex, and logistically demanding
undertakings in the global economy. These projects involve large-scale engineering, procurement, and construction operations
that span multiple jurisdictions, engage a wide array of contractors and suppliers, and often extend over several years. The high

level of coordination required, combined

with stringent regulatory compliance, environmental considerations, and significant

financial stakes, makes effective project governance essential.
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At the heart of this governance lies contract lifecycle
management (CLM), a critical function that governs the
creation, execution, monitoring, and closure of contracts that
define roles, responsibilities, and deliverables throughout the
project duration (Adesemoye, et al., 2024, Okolo, et al.,
2024, Opia, et al., 2022, Uchendu, Omomo & Esiri, 2024).
CLM is pivotal in ensuring that contractual obligations are
met, risks are managed, timelines are adhered to, and
financial resources are optimized. In the context of oil and
gas infrastructure projects, contracts often involve complex
terms, fluctuating variables such as commodity prices and
regulatory shifts, and numerous stakeholders. A failure to
manage these contracts effectively can result in costly
disputes, project delays, compliance violations, and
reputational damage. Traditional approaches to CLM
characterized by manual processes, fragmented
communication, and paper-based documentation are
increasingly inadequate in addressing the dynamic challenges
of modern energy infrastructure development (Adanigbo, et
al., 2024, Okolo, et al., 2024, Orieno, et al., 2021. Udeh, et
al., 2024).

This study explores the transformative role of digital tools in
enhancing contract lifecycle management in oil and gas
infrastructure projects. It investigates how emerging
technologies such as artificial intelligence (Al), blockchain,
cloud-based CLM nplatforms, and advanced analytics are
redefining the way contracts are drafted, negotiated,
monitored, and enforced. By digitizing and automating
critical CLM functions, organizations can improve
transparency, reduce cycle times, mitigate legal and
operational risks, and foster more effective collaboration
across stakeholders (Adewumi, et al., 2024, Olanipekun
Kehinde & Ayeni Naomi, 2024, Oyeyipo, et al., 2024).

The scope of this paper encompasses a review of
technological advancements, industry applications, and
implementation strategies for digital CLM solutions in oil
and gas infrastructure. It aims to identify best practices,
highlight potential challenges, and propose pathways for
organizations seeking to modernize their contract
management processes. As digital transformation accelerates
across the energy sector, understanding the evolving
landscape of CLM tools becomes imperative for achieving
project success and sustaining competitive advantage in an
increasingly complex global environment (Adewoyin, 2021,
Okolo, et al., 2021 Onyeke, Odujobi & Elete, 2024).

2. Methodology

The methodology for investigating advances in contract
lifecycle management (CLM) using digital tools in oil and
gas infrastructure projects was grounded in a systematic
review approach informed by PRISMA guidelines and
augmented with strategic thematic synthesis. The study
began with a clear definition of the research objective, which
aimed to identify, evaluate, and conceptualize the
deployment of digital innovations such as artificial
intelligence, big data analytics, machine learning, and
blockchain in the management of CLM processes within the
oil and gas sector.

Relevant literature was selected using targeted keyword
combinations (e.g., “digital CLM,” “oil and gas
infrastructure,” “Al in project management”) across
databases including Scopus, Google Scholar, and peer-
reviewed engineering and technology journals. Selection
criteria included publications from 2019 to 2025 to ensure
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relevance and contemporary insight. The inclusion was
limited to works addressing contract digitization, automation,
compliance, cybersecurity, and data-driven decision-making.
Exclusion criteria omitted sources that focused on general
contract management practices without digital integration or
industry-specific focus.

The PRISMA flow protocol was adapted to guide the filtering
process initial identification yielded 235 articles, narrowed to
84 after duplicate removal and abstract screening. From
these, 43 papers passed the eligibility test for full-text review,
and 27 were included in the final analysis, with significant
input from contributions such as Adikwu et al. (2023), Agho
et al. (2022; 2023), Ajayi et al. (2025), and Nwulu et al.
(2024).

Each paper was coded using qualitative data analysis
software to extract variables related to digital tool adoption,
organizational transformation, efficiency gains, ESG
compliance, and risk mitigation. A thematic framework was
developed to synthesize findings into clustered categories,
such as predictive modeling for procurement optimization,
real-time compliance tracking, and Al-driven legal risk
assessment.

Informed by this synthesis, conceptual insights were drawn
that highlighted key performance indicators improved
through digital CLM, such as reduced cycle time, cost
savings, error minimization, regulatory alignment, and
improved sustainability outcomes. The methodology
supports the development of a strategic roadmap for
implementing digital CLM across complex oil and gas
projects, offering a model adaptable to both upstream and
downstream operations.

Systematic Methodelegy for Advances in Contract Lifecyele Management
Using Digital Toals in Qil & Gas Infrastructure Projects
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Fig 1: Flow chart of the study methodology

2.1 Understanding Contract Lifecycle Management
(CLM)

Contract Lifecycle Management (CLM) is a foundational
element of successful operations in any industry, and its
importance is magnified in the context of oil and gas
infrastructure projects. CLM refers to the systematic
management of contracts from initiation through execution,
performance, and eventual renewal or closeout. It
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encompasses a structured process that ensures that
contractual obligations are clearly defined, risks are
proactively managed, and performance is consistently
monitored throughout the contract’s duration. As
infrastructure projects in the oil and gas sector become
increasingly complex and capital-intensive, the need for
robust CLM processes has grown significantly, particularly
as organizations seek to ensure compliance, control costs, and
minimize delays.

The contract lifecycle typically comprises several distinct
stages. The initiation phase involves identifying the need for
a contract and establishing the objectives, scope, and strategy
that the contract will support. This phase is crucial for
aligning expectations between internal stakeholders and
external parties, such as suppliers, subcontractors, or service
providers. During the authoring stage, the contract is drafted
to reflect the commercial, legal, and technical terms agreed
upon by all parties (Aderinwale, et al., 2025, Oluoha, et al.,
2025, Opia, et al., 2025). This stage demands high precision
and often requires input from legal, procurement, finance,
and project management teams to ensure that the contract
accurately captures all relevant requirements and risk
allocations. Figure 2 shows The Digital Transformation
Framework presented by Trindade, et al., 2023.

o-d

Digital Valus Digital Monthly
Creation Re) haring

Fig 2: The Digital Transformation Framework (Trindade, et al.,
2023).

Once the contract has been authored, the negotiation stage
begins, involving back-and-forth discussions to reconcile
differences, refine terms, and reach a mutually acceptable
agreement. Negotiations in oil and gas infrastructure projects
are often prolonged and complex, given the high stakes,
multi-party involvement, and interdependency of contract
terms with financial and regulatory frameworks (Adekunle,
et al., 2021, Olanipekun, llori & Ibitoye, 2020, Oyeyipo, et
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al., 2023). Upon reaching consensus, the contract proceeds to
the execution phase, where the agreement is signed, and the
contractual obligations officially take effect. This is followed
by the monitoring stage, which is arguably the most critical
and labor-intensive part of the lifecycle. Here, compliance
with the contract terms, key performance indicators (KPIs),
deadlines, and financial milestones are tracked meticulously.
Any deviations or disputes that arise must be addressed
promptly to avoid delays or cost overruns. Finally, the
renewal or closeout stage marks the end of the contract. It
involves assessing contract performance, resolving
outstanding obligations, and deciding whether to extend,
renegotiate, or terminate the agreement.

In oil and gas infrastructure projects, CLM presents unique
challenges that distinguish it from other industries. These
challenges stem primarily from the volume and scale of
contracts, the diverse range of stakeholders, and the
heightened level of regulatory scrutiny. A single
infrastructure project can involve hundreds or even thousands
of contracts across multiple tiers of subcontractors and
suppliers, each with varying timelines, scopes of work, and
jurisdictional considerations. Managing such a vast and
interdependent contractual landscape manually is not only
inefficient but highly prone to error (Adewumi, Ochuba &
Olutimehin, 2024, Onaghinor, et al., 2021, Ozobu, et al.,
2023).

Additionally, the sheer scale of oil and gas infrastructure
projects often involving billions of dollars in investment and
years of execution means that contracts must be flexible
enough to accommodate changes in scope, economic
conditions, and regulatory frameworks. Contracts in this
sector frequently include provisions for fluctuating
commodity prices, force majeure events, and evolving safety
and environmental standards (Adegoke, et al., 2022, Okolo,
etal., 2022, Orieno, et al., 2022, Ugbaja, et al., 2023). These
factors complicate both the drafting and the monitoring
processes, making it essential to have CLM systems capable
of tracking revisions, managing risk exposure, and ensuring
timely communication among all involved parties.
Regulatory compliance adds another layer of complexity to
CLM in this domain. The oil and gas industry is heavily
regulated at the local, national, and international levels, with
requirements covering health and safety, environmental
protection, taxation, trade, and labor practices. Contracts
must not only comply with these regulations at the time of
signing but also remain compliant as laws and standards
evolve over the life of the project. Ensuring compliance
manually across hundreds of documents and in multiple
jurisdictions creates substantial legal and operational risks
(Adesina, lyelolu & Paul, 2024, Olatunji, et al., 2024, Orieno,
et al., 2024). Penalties for non-compliance can be severe,
including project shutdowns, financial losses, and
reputational damage. Digital twin-driven product lifecycle
management by Huang, et al., 2020 is shown in figure 3.
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Fig 3: Digital twin-driven product lifecycle management (Huang, et al., 2020).

Traditional CLM practices in oil and gas infrastructure
projects have relied heavily on manual processes, siloed
communication, and static documentation. Contract creation
often involves the use of templates and spreadsheets, which
are circulated via email among departments for review and
approval. This fragmented approach results in slow
turnaround times, version control issues, and a lack of
visibility into the status of individual contracts (Adebayo,
Paul & Eyo-Udo, 2024, Onaghinor, et al., 2021, Ozobu, et
al., 2023). Moreover, critical contract data such as deadlines,
deliverables, and financial terms is often buried in
unstructured documents, making it difficult to extract and
analyze relevant information.

The limitations of these traditional practices are numerous.
First, the lack of centralized contract repositories means that
organizations often struggle to locate signed agreements or
verify the most current terms. This leads to duplicated efforts,
miscommunication, and, in worst cases, nhon-compliance or
lost revenue. Second, without automated monitoring and alert
mechanisms, organizations are at risk of missing critical
milestones, such as renewal dates or penalty deadlines. Third,
manual tracking of performance obligations and KPIs can be
inconsistent, resulting in delayed project activities or disputes
with contractors over payment or deliverables.

Another drawback of traditional CLM methods is the lack of
integration with other business systems, such as procurement,
finance, project management, or enterprise resource planning
(ERP) platforms. This disconnect limits the organization’s
ability to generate comprehensive reports, conduct audits, or
analyze contract performance holistically. In a sector where
delays, cost overruns, and compliance failures can have
cascading impacts, the absence of a unified CLM system
severely impairs organizational agility and decision-making
(Adekunle, et al., 2024, Onaghinor, et al., 2021, Oyeniyi, et
al., 2021).

These limitations underscore the pressing need for digital
transformation in contract lifecycle management within oil
and gas infrastructure projects. Modern CLM solutions
leverage technology to automate contract drafting, streamline
approval workflows, track compliance in real time, and
enable centralized access to all contract-related data. By
transitioning from traditional methods to digital tools,
organizations can significantly reduce risks, increase

efficiency, and ensure greater alignment between contractual
obligations and project goals (Adesemoye, et al., 2021,
Onaghinor, Uzozie & Esan, 2021, Sobowale, et al., 2022).
In sum, understanding CLM in the context of oil and gas
infrastructure  projects requires recognition of its
comprehensive lifecycle from initiation to closeout and the
complex, high-stakes environment in which it operates. The
unique challenges posed by scale, regulatory compliance, and
fragmented legacy systems make traditional practices
increasingly inadequate. A shift toward digital CLM tools not
only addresses these pain points but also sets the stage for
more resilient, transparent, and efficient contract
management processes. As the industry continues to evolve,
the successful implementation of advanced CLM systems
will become a key differentiator in achieving project success
and maintaining a competitive edge in a global market.

2.2 Digital Tools Transforming CLM in Oil and Gas
Digital transformation is redefining the landscape of contract
lifecycle management (CLM) in the oil and gas industry,
particularly in the management of large-scale infrastructure
projects. Traditionally, the contract lifecycle from initiation
to negotiation, execution, monitoring, and renewal has relied
heavily on manual processes, siloed communication, and
static documentation. These limitations have often resulted in
inefficiencies, compliance risks, delays, and cost overruns.
However, with the advent of digital tools, the management of
complex, high-value contracts is becoming more streamlined,
intelligent, and integrated. Digital CLM technologies are
enabling oil and gas companies to manage contractual
obligations with greater accuracy, speed, and control,
ultimately enhancing project delivery and operational
efficiency.

Among the most transformative digital innovations in CLM
is the application of artificial intelligence (Al). Al-powered
contract analytics tools can rapidly process large volumes of
contractual documents, identify relevant clauses, detect
inconsistencies, and assess risks. These tools use natural
language processing (NLP) to read and interpret legal
language, flagging high-risk provisions such as indemnities,
liability caps, or termination clauses. For oil and gas
infrastructure projects, which often involve hundreds of
contracts with technical and legal complexity, Al-driven
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analytics offer a faster and more accurate method for contract
review than manual processes (Paul, et al., 2025, Sobowale,
et al., 2025). Furthermore, Al can be trained to compare
contract language against organizational standards or
preferred clause libraries, thereby enforcing compliance with
internal policies and minimizing deviations that may lead to
disputes or financial exposure.

Another significant advancement in CLM is the integration
of blockchain technology to secure and decentralize contract
records. Blockchain, a distributed ledger system, enables
tamper-proof recording of contractual transactions, ensuring
transparency and traceability across the contract lifecycle. In
oil and gas infrastructure projects where multiple
stakeholders contractors, suppliers, legal teams, and
regulators interact frequently, blockchain provides a single,
verifiable source of truth for contract execution and
performance. Every action such as contract signing,
milestone achievement, or payment authorization is recorded
in real time and visible to authorized parties (Adewumi, etal.,
2024, Onukwulu, et al., 2022, Oyedokun, Ewim & Oyeyemi,
2024). This minimizes disputes, accelerates auditing, and
increases trust among stakeholders. Smart contracts, a
blockchain application, further automate the execution of
contract terms by triggering predefined actions when
conditions are met for example, releasing a payment when
equipment is delivered and verified, or adjusting pricing
based on commaodity index movements. Omrany, et al., 2023
presented a conceptual model of digital twin technology
shown in figure 4.

Data Acquisition

%Ph ical Object Di 'tIMdI
ysical Objects igital Models F>
]

Real-Time
Information

Data Processing

&

Fig 4: A conceptual model of digital twin technology (Omrany, et
al., 2023).

Cloud-based CLM platforms are also playing a pivotal role
in transforming contract management for oil and gas projects.
These platforms provide centralized, real-time access to
contract documents, approval workflows, audit trails, and
performance dashboards. By hosting contract data in the
cloud, organizations eliminate the inefficiencies of version
control issues and fragmented communication channels
common in email-based or paper-based contract management
systems. Teams across geographically dispersed sites
engineering offices, project sites, legal departments, and
procurement hubs can access the same up-to-date contract
information simultaneously (Adeniji, et al., 2022, Okolo, et
al., 2022, Orieno, et al., 2022, Ugwu, et al., 2024). This
enables faster decision-making, better coordination, and
improved responsiveness to changes or disputes.

www.allmultidisciplinaryjournal.com

Additionally, many cloud CLM platforms include role-based
access control, which ensures that sensitive information is
only accessible to authorized personnel, strengthening data
security and compliance with data protection regulations.

In parallel, e-signature and digital approval systems are
accelerating the contract execution process. In traditional
workflows, contracts often wait days or weeks for physical
signatures, delaying project mobilization or procurement
activities. Digital signature tools such as DocuSign or Adobe
Sign allow authorized parties to review and sign contracts
electronically from any location, significantly reducing
turnaround times (Adekunle, et al., 2023, Omisola, et al.,
2023, Ozobu, et al., 2022, Uwumiro, et al., 2024). These
systems also log timestamped records of when and by whom
the contract was signed, creating a legally binding and
auditable trail of approvals. In the context of fast-moving
infrastructure projects, where delays in signing can impact
equipment delivery or construction schedules, the efficiency
and accountability provided by e-signatures are invaluable.
The power of these digital tools is magnified when they are
integrated with enterprise systems such as ERP (Enterprise
Resource Planning) platforms and project management tools.
Integration ensures that contract data does not exist in
isolation but is dynamically linked with procurement,
finance, logistics, and project execution functions. For
example, once a contract is executed in the CLM platform,
the payment terms, milestone dates, and delivery schedules
can be automatically synced with the ERP system
(Adewoyin, Adediwin & Audu, 2025, Onoja, 2025, Orieno,
et al., 2025). This enables automatic invoice generation,
budget allocation, and vendor performance tracking without
manual intervention. Similarly, integration with project
management tools such as Primavera or Microsoft Project
allows contract obligations to be reflected in project
schedules and resource plans. If a contract clause requires
delivery of specific materials by a certain date, the project
timeline can be adjusted accordingly, ensuring that project
managers remain aligned with contractual requirements.
This level of integration fosters end-to-end visibility and
coordination, which is essential for managing the
interconnected risks of large oil and gas projects. For
instance, a delay in one supplier’s contract can have a
cascading effect on multiple subcontractors and project
phases. With integrated digital CLM tools, these
dependencies are mapped, and alerts can be generated
automatically when risk thresholds are breached. This allows
project teams to take corrective action proactively whether by
negotiating revised terms, initiating contingency sourcing, or
reallocating resources (Abayomi, et al., 2021, Onaghinor,
Uzozie & Esan, 2021, Paul & lyelolu, 2024).

Moreover, integration with compliance and risk management
systems ensures that contracts remain aligned with regulatory
standards  throughout their lifecycle. Changes in
environmental regulations, labor laws, or trade policies can
be flagged by compliance tools and prompt contract
revisions. This is particularly important in the oil and gas
sector, where projects often span multiple countries and are
subject to evolving legal frameworks. Integrated systems
ensure that compliance obligations are embedded within
contract templates, tracked through automated alerts, and
enforced through system-driven workflows (Adanigbo, et al.,
2022, Oladosu, et al., 2022, Orieno, et al., 2022, Uwumiro,
et al., 2023).

Another emerging trend in digital CLM is the use of
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advanced analytics and dashboards to monitor contract
performance. Digital tools can generate real-time reports on
key contract metrics such as cycle times, dispute frequency,
milestone achievement, supplier performance, and deviation
from standard clauses. These insights enable continuous
improvement in contract practices, identification of high-risk
contracts, and more informed negotiation strategies. For
instance, if data shows that certain suppliers consistently
delay deliverables or request change orders, future contracts
can include stricter penalty clauses or alternative
performance incentives. Additionally, the ability to analyze
portfolio-wide contract performance helps executives make
strategic decisions about vendor relationships, project
timelines, and risk exposure (Adekunle, et al., 2021,
Olanipekun & Ayotola, 2019, Paul, et al., 2021).

In summary, the transformation of CLM in oil and gas
infrastructure projects is being driven by a suite of powerful
digital tools that automate, integrate, and enhance contract-
related processes. Al enables faster and smarter contract
analysis; blockchain secures and automates execution; cloud
platforms centralize collaboration and data access; e-
signature systems accelerate approvals; and integration with
ERP and project tools ensures operational alignment.
Together, these technologies reduce the administrative
burden, increase transparency, and mitigate risks leading to
more reliable project execution and better financial
outcomes. As the oil and gas industry continues to evolve
amid increasing pressure for efficiency, compliance, and
sustainability, the adoption of advanced digital CLM tools
will be a critical factor in maintaining competitive advantage
and delivering complex projects on time and within budget.

2.3 Benefits of Digital CLM in Oil and gas infrastructure
projects

The adoption of digital Contract Lifecycle Management
(CLM) solutions in oil and gas infrastructure projects is
revolutionizing how organizations handle contracts, bringing
profound improvements in operational efficiency,
compliance, risk mitigation, and project delivery timelines.
These projects, known for their scale, regulatory scrutiny, and
long execution cycles, rely heavily on an intricate web of
contracts that govern every aspect of procurement,
construction, logistics, and stakeholder engagement.
Traditional manual approaches to CLM are no longer
sufficient to meet the demands of such projects. By
leveraging digital tools, companies are achieving substantial
benefits, including reduced contract cycle times, enhanced
auditability, increased accountability, lower legal risks, and
faster project mobilization.

One of the most immediate and tangible benefits of digital
CLM systems is the significant reduction in contract cycle
times and administrative burden. In traditional workflows,
drafting, reviewing, and approving contracts can take weeks
or even months due to reliance on email chains, disconnected
document versions, manual signatures, and back-and-forth
negotiations. These delays are costly in industries like oil and
gas, where each day of project idle time can translate into
millions of dollars in lost revenue or penalties (Adewoyin,
2022, Olanipekun, 2020, Onyeke, et al., 2023, Uchendu,
Omomo & Esiri, 2024). Digital CLM platforms streamline
these processes through automated workflows, template-
based drafting, clause libraries, electronic approvals, and
real-time collaboration tools. These features allow legal,
procurement, and project teams to work simultaneously on
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contract documents, reducing redundancy and accelerating
decision-making.

Automated notifications and intelligent routing of tasks
ensure that contracts do not languish in inboxes awaiting
action. For example, once a draft is ready, the system can
automatically route it to relevant stakeholders for approval
based on predefined workflows and organizational
hierarchies. These efficiencies cut down the time taken to
move a contract from initiation to execution, which in turn
expedites project commencement and supports tighter
delivery schedules (Adekoya, et al., 2024, Okpujie, et al.,
2024, Orieno, et al., 2024, Ugwuoke, et al., 2024). By
eliminating manual administrative tasks such as document
formatting, status tracking, and physical filing, digital CLM
systems free up valuable human resources to focus on
strategic and high-value activities.

Another critical advantage of digital CLM is improved
compliance and auditability. Oil and gas infrastructure
projects operate under strict regulatory environments, where
compliance with environmental laws, labor regulations,
safety standards, and financial reporting requirements is non-
negotiable. Non-compliance can lead to severe penalties,
legal action, and reputational damage. Digital CLM platforms
help ensure that contracts are aligned with the latest
regulatory requirements by embedding compliance checks
into the drafting process. For instance, standardized clause
libraries can ensure that all contracts include the most current
legal language related to safety standards, environmental
regulations, or anti-corruption laws (Adewumi, et al., 2024,
Olulaja, Afolabi & Ajayi, 2024, Uchendu, Omomo & Esiri,
2024).

Additionally, digital CLM systems maintain a complete audit
trail of all contract actions who reviewed or modified the
document, when approvals were granted, and what changes
were made. This level of traceability is critical during
regulatory inspections or internal audits, as it provides
transparent and tamper-proof documentation of contract
history. Auditors can easily access version histories, approval
logs, and compliance checklists without needing to sift
through paper files or manually cross-reference spreadsheets.
This not only reduces the time and cost of compliance
reporting but also minimizes the risk of errors or oversight
during audits (Adesemoye, et al., 2023a, Onukwulu, et al.,
2023, Paul, et al., 2021, Uwumiro, et al., 2024).

Enhanced visibility, accountability, and stakeholder
coordination represent another area where digital CLM
systems provide strategic value. In oil and gas projects,
multiple teams from engineering and procurement to legal
and finance must coordinate to ensure that contract terms
align with project schedules, technical requirements, and
budget constraints. Traditional systems often create
information silos, where departments maintain separate
records or rely on informal communication channels. Digital
CLM platforms centralize all contract-related data in a shared
repository, enabling cross-functional teams to access the
same up-to-date information in real time (Adhikari, et al.,
2024, Onukwulu, et al., 2023, Paul, et al., 2023, Uzozie, et
al., 2023).

This shared visibility ensures that everyone involved in a
contract understands its status, obligations, and timelines. For
example, project managers can quickly confirm whether a
critical supplier contract has been signed, while finance teams
can verify payment terms and budgeting commitments. When
changes are made to a contract such as updated milestones or
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revised delivery schedules automated alerts notify all relevant
parties, reducing the chances of miscommunication or delays
(Abayomi, et al., 2022, Onaghinor, Esan & Uzozie, 2022,
Paul, et al., 2024). Enhanced transparency also fosters greater
accountability, as each stakeholder’s actions are tracked and
recorded, making it easier to identify bottlenecks and enforce
accountability for missed deadlines or non-compliance.
Digital CLM also plays a crucial role in reducing legal risks
and facilitating faster dispute resolution. In the high-stakes
world of oil and gas infrastructure, contractual disputes can
arise over issues such as scope changes, delays, payment
disagreements, or force majeure events. These disputes, if
unresolved, can escalate into litigation, project stoppages, or
damaged partnerships. By maintaining detailed and
searchable records of all contract versions, communications,
and changes, digital CLM systems provide a clear evidentiary
basis for resolving conflicts. When discrepancies or disputes
occur, project teams and legal advisors can quickly retrieve
the relevant documents and histories to establish facts and
identify responsibilities (Adebayo, Paul & Eyo-Udo, 2024,
Onukwulu, et al., 2023, Tula, et al., 2004).

Moreover, some digital CLM platforms include automated
risk scoring features that flag high-risk clauses or non-
standard terms during the drafting phase. This enables legal
teams to proactively address potential issues before the
contract is signed. By identifying risk factors early,
companies can negotiate more favorable terms or introduce
mitigation clauses, such as penalties for delays or
performance guarantees. These capabilities significantly
lower the risk of prolonged disputes and enhance the
organization’s legal posture (Adekunle, et al., 2023, Okolo,
et al., 2023, Orieno, et al., 2023, Uchendu, Omomo & Esiri,
2024).

Perhaps most importantly, digital CLM accelerates project
mobilization and execution a critical factor in the success of
oil and gas infrastructure initiatives. Once contracts are
signed, timely mobilization of resources, materials, and
personnel is essential to meeting project timelines and
budgetary goals. In traditional environments, the lag between
contract execution and project mobilization can be caused by
disjointed communication, document retrieval delays, or lack
of alignment between contract terms and operational plans
(Adanigbo, et al., 2023, Omisola, et al., 2023, Oyedokun, et
al., 2024). Digital CLM systems bridge this gap by
integrating seamlessly with other enterprise systems such as
ERP and project management tools. Contractual obligations,
such as milestone dates, deliverables, and payment terms, are
automatically synced with project schedules and procurement
systems.

This integration enables immediate activation of downstream
processes such as purchase orders, resource planning, and
contractor onboarding. It also ensures that all project teams
are aligned with the contractual terms, minimizing the
chances of misinterpretation or misexecution. For example,
if a contract specifies that a certain piece of equipment must
be delivered within 60 days, the procurement and logistics
teams are automatically notified and can schedule
transportation accordingly (Adewumi, et al., 2024,
Onukwuluy, et al., 2023, Oyedokun, Ewim & Oyeyemi, 2024).
Real-time dashboards and progress tracking tools also enable
project leaders to monitor contract performance throughout
execution, making adjustments as needed to stay on track.

In conclusion, the benefits of digital CLM in oil and gas
infrastructure projects are far-reaching and transformative.
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From reducing contract cycle times and administrative
overhead to improving compliance, accountability, and
stakeholder  collaboration, these  systems address
longstanding inefficiencies in contract management. They
also strengthen the organization’s legal resilience and enable
faster project mobilization key factors in achieving
operational excellence in an industry where timing, precision,
and risk management are critical. As digitalization continues
to shape the future of the oil and gas sector, digital CLM will
remain a foundational pillar in building smarter, faster, and
more resilient infrastructure projects.

2.4 Case examples and industry applications

The application of digital Contract Lifecycle Management
(CLM) tools in the oil and gas industry has led to significant
improvements in operational efficiency, cost control,
regulatory compliance, and project delivery. By replacing
fragmented and manual processes with intelligent, automated
systems, companies are gaining a competitive edge in
managing the complexity of infrastructure projects that span
upstream exploration, midstream transport, and downstream
refining and distribution. Real-world case examples and
industry applications clearly demonstrate how digital CLM is
transforming operations and addressing the unique
challenges of the sector.

A prominent example is a global oil and gas firm that
undertook a multi-year offshore infrastructure project
involving the installation of subsea pipelines and platforms in
West Africa. The scale of the project required coordination
between international engineering contractors, equipment
suppliers, marine logistics providers, and local regulatory
bodies. Using traditional contract management methods, the
company had experienced delays in procurement approvals,
inconsistencies in contract clauses, and difficulty managing
contractual obligations across multiple time zones and
jurisdictions (Adesina, lyelolu & Paul, 2024, Onukwulu, et
al., 2024, Solanke, et al., 2014). To address these issues, the
company deployed a cloud-based CLM platform integrated
with its existing enterprise resource planning (ERP) and
project management systems.

The implementation of the digital CLM platform enabled the
company to centralize all contract-related documents and
workflows. Contract templates were standardized across the
organization, and clause libraries were created to ensure legal
and regulatory consistency. Automated alerts were
established to notify project managers and legal teams of
upcoming milestones, expiration dates, or compliance
obligations (Abisoye, et al., 2025, Omisola, et al., 2025,
Ozobu, et al., 2025). As a result, the company reported a 40%
reduction in contract cycle times, a 25% improvement in on-
time vendor delivery, and fewer disputes with subcontractors
due to clearer visibility into terms and conditions. Moreover,
the centralized system allowed for more effective auditing
and reporting, reducing the risk of regulatory penalties and
enhancing stakeholder confidence.

In another scenario, a national oil company in the Middle East
engaged in downstream refinery modernization faced
challenges related to managing thousands of contracts for
engineering  services, labor supply, and material
procurement. The legacy system of spreadsheets and email
communications was inadequate for tracking obligations,
managing change orders, and ensuring compliance with
environmental and safety standards (Adekunle, et al., 2024,
Onyeke, et al., 2024, Oyedokun, Ewim & Oyeyemi, 2024).
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The company opted to implement an Al-powered CLM
system with smart contract analytics and real-time
dashboards. This allowed the legal and project teams to
instantly identify non-standard clauses, flag risk-prone
contracts, and track deliverables linked to payment
milestones.

By leveraging digital CLM tools, the company achieved
measurable cost savings by avoiding duplicated efforts,
overpayments, and penalties. For instance, automated
tracking of deliverables and approvals allowed the finance
team to withhold payments on underperforming contracts
until all conditions were met. Additionally, smart analytics
helped the procurement team renegotiate better terms by
identifying suppliers with historically favorable performance,
reducing the average cost per contract by 15%. The risk of
contract-related non-compliance was also reduced by 30% as
the system flagged missing safety clauses and expired
insurance documents automatically (Adewoyin, et al., 2025,
Onwuzulike, et al., 2025, Paul, et al., 2025).

Digital CLM has also proven effective in upstream
operations, where exploration and drilling projects are often
conducted in remote and regulated environments. An
independent energy company operating in offshore Southeast
Asia used a blockchain-enabled CLM platform to manage its
joint venture agreements and drilling contracts. Given the
complexity and risk-sharing structures common in such
agreements, transparency and traceability were critical. The
blockchain ledger provided a tamper-proof record of all
contract amendments, payment authorizations, and
approvals, which were accessible to all stakeholders in the
joint venture.

The system helped prevent disputes over cost-sharing and
milestone achievement by providing real-time evidence of
compliance and performance. Smart contracts further
automated payment triggers based on rig availability and
drilling milestones. As a result, the company experienced
faster conflict resolution, better alignment with partners, and
a 20% reduction in legal consultation costs. Importantly, the
transparent system also bolstered the company’s
relationships with regulatory authorities by demonstrating
robust governance practices, enhancing its credibility and
social license to operate in the region (Adanigbo, et al., 2023,
Onaghinor, Uzozie & Esan, 2023, Paul, Ogugua & Eyo-Udo,
2024).

In midstream operations, digital CLM tools have helped
pipeline operators and storage facility managers enhance
efficiency and reduce contractual risks. A large midstream
operator in North America implemented a digital CLM
platform to manage service-level agreements (SLAS), land
access agreements, and environmental compliance contracts.
With assets spread across multiple states and provinces, the
operator needed a unified system to ensure that all regulatory
conditions were being met, permits were renewed on time,
and contractor performance was tracked effectively
(Adenusi, et L., 2024, Onyeke, et al., 2024, Oyedokun, et al.,
2024, Uzozie, et al., 2023).

The digital system integrated satellite-based asset monitoring
data with contract terms, allowing real-time verification of
service delivery against contractually agreed key
performance indicators (KPIs). For example, if a contractor
failed to complete maintenance activities by a specified
deadline, the system would flag the breach and trigger a
review by the operations and legal teams. This proactive
monitoring approach helped reduce service lapses, minimize
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environmental risks, and cut the average cost of contractual
penalties by over 35% (Adewumi, et al., 2024, Onyeke, et al.,
2024, Orieno, et al., 2024, Sobowale, et al., 2024). In one
case, early detection of non-compliance in a land-use contract
allowed the operator to renegotiate access terms before facing
fines from environmental regulators, showcasing how digital
CLM tools can offer timely insights that prevent costly
repercussions.

In downstream applications, refineries and petrochemical
plants benefit from digital CLM systems to manage vendor
agreements, utility contracts, logistics arrangements, and
sales contracts. A refining company in South America
introduced an Al-driven CLM tool to manage contracts for
its turnaround and shutdown maintenance projects. These
events, which are resource-intensive and time-sensitive, often
involve hundreds of contractors working on tight schedules
(Adesomoye, et al., 2021, Oladosu, et al., 2021, Oyedokun,
2019, Sikirat, 2022). By using digital CLM, the company was
able to pre-qualify vendors faster, standardize contract
language for safety and insurance compliance, and track the
performance of contractors in real-time using integrated
dashboards.

The result was a shorter mobilization period for shutdown
activities and improved coordination among subcontractors.
The digital CLM system allowed the project team to
immediately access contract terms from mobile devices in the
field, which improved decision-making and reduced
bottlenecks in work authorization. Safety compliance
improved as the system automatically blocked site access for
contractors whose insurance had lapsed or who had not
completed mandatory training, demonstrating how digital
CLM systems can go beyond legal governance to directly
support operational execution and safety performance
(Adesemoye, et al., 2023b, Okolo, et al., 2023, Orieno, et al.,
2023).

Across these varied cases upstream, midstream, and
downstream common outcomes emerge. Digital CLM
platforms have consistently delivered improvements in
contract visibility, risk mitigation, and delivery performance.
Measurable impacts include shortened procurement cycles,
reduced contract disputes, optimized resource utilization, and
improved legal and regulatory compliance. These systems
allow project leaders to proactively manage contract
portfolios rather than react to problems after they arise,
leading to more predictable outcomes and greater control
over cost and schedule variables (Adekoya, et al., 2024,
Onyeke, et al., 2024, Paul, et al., 2024, Schuver, et al., 2024).
In conclusion, the practical application of digital CLM tools
across the oil and gas value chain demonstrates their critical
role in managing the complexity of infrastructure projects.
Whether used to streamline contract approvals, monitor
performance, ensure regulatory compliance, or manage
stakeholder expectations, these tools are becoming essential
components of modern project governance. As the energy
sector continues to face mounting pressure to deliver faster,
cheaper, and more transparently, the continued deployment
and refinement of digital CLM solutions will be a decisive
factor in achieving sustainable and efficient project
execution.

2.5 Implementation challenges and risk factors

Implementing digital Contract Lifecycle Management
(CLM) tools in oil and gas infrastructure projects offers
substantial advantages in efficiency, compliance, and cost
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control. However, the path to successful adoption is complex
and fraught with challenges that extend beyond software
procurement. These difficulties stem from technical,
organizational, and regulatory dimensions, and if not
properly managed, they can limit the potential benefits of
digital CLM or derail implementation altogether. Among the
most significant barriers are data standardization and
interoperability issues, resistance to digital adoption and
organizational change, cybersecurity risks, and the
complications associated with integrating new tools into
legacy infrastructure.

One of the most persistent challenges in deploying digital
CLM in the oil and gas sector is the lack of data
standardization and poor interoperability across systems. Qil
and gas projects typically involve multiple departments legal,
procurement, finance, operations and external partners such
as suppliers, contractors, and regulators. Each of these
entities may use different formats, terminologies, and
systems for managing contractual data. For example,
procurement teams may track supplier agreements using
Excel spreadsheets or procurement-specific software, while
legal departments may store documents in disconnected
document management systems (Adebayo, Paul & Eyo-Udo,
2024, Onyeke, et al., 2023, Paul, Ogugua & Eyo-Udo, 2024).
These data silos hinder the smooth exchange of information
required for an effective end-to-end CLM system.

Digital CLM tools rely on structured, accurate, and consistent
data to automate workflows, monitor compliance, and
provide real-time insights. However, if the underlying data is
inconsistent, incomplete, or duplicated, the system’s outputs
will be unreliable. Mapping and transforming disparate data
sets into a common format that a CLM tool can interpret is a
time-consuming and technically demanding process
(Adikwu, et al., 2025, Omisola, et al., 2025, Ozobu, et al.,
2025). The absence of industry-wide data standards for
contract terms, clauses, or performance metrics adds further
complexity. In addition, international oil and gas companies
often operate across regions with different legal frameworks
and languages, which exacerbates the challenge of creating a
unified data structure that can support multilingual,
jurisdiction-specific contract clauses.

Resistance to digital adoption and change management
hurdles also pose serious risks to the success of CLM
initiatives. In many organizations, contracts have
traditionally been handled through manual processes paper
documents, email exchanges, and physical signatures. These
methods, although inefficient, are familiar and deeply
ingrained in corporate culture. Transitioning to a digital
system requires not only the implementation of new
technology but a fundamental shift in how employees interact
with contracts (Adekunle, et al., 2023, Okolo, et al., 2023,
Paul, Ogugua & Eyo-Udo, 2024). Resistance can emerge
from various levels within the organization. Contract
administrators may fear job displacement due to automation,
legal staff may be skeptical of Al-based clause analysis tools,
and project managers may be reluctant to adopt new
workflows during the high-pressure execution phase of
infrastructure projects.

Successful implementation of digital CLM tools demands a
comprehensive change management strategy that addresses
these fears and builds trust in the system. This involves early
stakeholder engagement, clearly communicating the strategic
value of the technology, providing robust training programs,
and offering continuous support. Change management must
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also be tailored to different user groups. While senior
executives may be convinced by high-level dashboards and
strategic insights, end-users require practical, task-specific
training and confidence in the tool’s usability (Abisoye, et al.,
2025, Opia & Matthew, 2025, Osamika, et al., 2025). If
change is perceived as imposed without consultation or
support, adoption rates will falter, reducing the return on
investment and limiting the system’s effectiveness.
Cybersecurity and data privacy concerns are also critical risk
factors in the digital CLM landscape, particularly in a sector
as sensitive and high-profile as oil and gas. Contracts often
contain commercially sensitive information, such as pricing
structures, technical specifications, intellectual property, and
performance  guarantees. If  unauthorized  access,
cyberattacks, or data breaches occur, the consequences can
be severe, including financial losses, legal liabilities,
reputational damage, and regulatory sanctions (Adewumi, et
al., 2024, Onyeke, et al., 2024, Oyedokun, Ewim &
Oyeyemi, 2024). The risk is heightened when CLM systems
are cloud-based or integrated with external vendor platforms,
exposing sensitive data to broader digital ecosystems.

To mitigate cybersecurity risks, organizations must
implement robust access controls, encryption protocols, and
user authentication mechanisms. Role-based permissions
ensure that only authorized personnel can access specific
contract types or data categories. Regular audits, penetration
testing, and adherence to industry security standards such as
ISO/IEC 27001 are essential to maintaining data integrity and
preventing breaches. Furthermore, with data privacy laws
such as the General Data Protection Regulation (GDPR) in
Europe and emerging frameworks in other jurisdictions,
companies must also ensure that their CLM platforms are
compliant with cross-border data transfer restrictions and
local data storage requirements (Adanigbo, et al., 2022,
Onyeke, et al., 2022, Paul, Ogugua & Eyo-Udo, 2024).
Failure to address these issues during implementation can
delay the project or expose the organization to legal and
financial risks post-deployment.

Integration with legacy systems and scalability barriers
represent another layer of complexity in implementing digital
CLM solutions in oil and gas infrastructure projects. Most oil
and gas companies have invested heavily in enterprise
systems such as ERP, procurement, finance, and document
management platforms. These systems, often developed over
decades, are not always compatible with modern CLM
solutions (Adebayo, et al., 2024, Onyeke, et al., 2024,
Orieno, et al., 2024, Uzozie, et al., 2024). Integrating a new
CLM platform into an existing IT architecture requires
thorough planning, custom APIs, middleware development,
and ongoing coordination between IT teams and vendors. The
risk lies not only in the technical complexity but in the
possibility of data loss, workflow disruption, and project
delays during the transition period.

Scalability is another concern, particularly in multinational
oil and gas corporations where CLM systems must support
thousands of users, contracts, and transactions across
different countries and business units. A CLM tool that
functions well in a pilot deployment may struggle under the
demands of full-scale rollout if scalability was not a core
design consideration. Performance issues, user lag, or crashes
under heavy load can frustrate users and compromise critical
contract deadlines. Therefore, scalability testing, phased
rollouts, and continuous performance monitoring are crucial
to ensuring long-term viability (Adesemoye, et al., 2025,
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Omisola, et al., 2025, Ozobu, et al., 2025).

In many cases, vendors promise seamless integration and
scalability, but these claims must be validated through
rigorous testing and due diligence. Customization demands
such as incorporating organization-specific templates,
compliance checklists, or reporting formats can strain the
system’s architecture and delay implementation. Moreover,
the pace of technological innovation means that companies
must consider not only current integration requirements but
also future-proofing their systems to accommodate new tools,
standards, and use cases that may emerge in the coming years
(Adekunle, et al., 2024, Onyeke, et al., 2023, Paul, Ogugua
& Eyo-Udo, 2024).

In  conclusion, while digital CLM systems offer
transformative potential for oil and gas infrastructure
projects, their implementation is not without significant risks
and challenges. Data standardization and interoperability
problems can undermine automation and analytics
capabilities. Cultural resistance and lack of change
management strategies can impede user adoption.
Cybersecurity and privacy issues present ongoing legal and
reputational risks. Integration with legacy systems and
scalability concerns can delay implementation and limit long-
term success. These challenges require a multidimensional
approach that combines technical expertise, organizational
leadership, strategic planning, and stakeholder engagement.
Only through careful management of these risk factors can
organizations fully realize the benefits of digital CLM and
position themselves for greater efficiency, compliance, and
competitiveness in the evolving energy sector.

2.6 Best practices and strategic recommendations
Successful implementation of digital Contract Lifecycle
Management (CLM) systems in oil and gas infrastructure
projects requires a strategic and methodical approach that
accounts for the industry’s unique operational, legal, and
regulatory complexities. To ensure that digital CLM
platforms deliver their full potential ranging from improved
efficiency and reduced risk to enhanced project delivery
organizations must adopt a set of best practices grounded in
industry experience, technological standards, and change
management principles. These practices include structured
implementation steps, meaningful stakeholder engagement,
rigorous vendor selection, and continuous monitoring
through key performance indicators (KPIs).

The first step toward a successful digital CLM
implementation is conducting a thorough needs assessment.
This involves mapping the current contract management
processes across departments such as legal, procurement,
project management, and finance. The objective is to identify
inefficiencies, bottlenecks, and risk-prone areas that the CLM
solution is expected to address. A comprehensive gap
analysis comparing current processes with desired future
capabilities helps shape the functional requirements of the
CLM system and ensures that implementation efforts are
aligned with strategic goals (Adanigbo, et al., 2024, Onyeke,
et al., 2022, Osimobi, et al., 2023). Organizations must also
assess their current data landscape, identifying issues with
fragmented records, inconsistent formats, and non-standard
contract clauses, which could hamper automation and
analytics functions in the new system.

Following the needs assessment, companies should develop
a robust implementation roadmap. This roadmap should
include defined project phases planning, configuration,
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testing, training, deployment, and post-implementation
support each with specific milestones and deliverables. A
phased rollout strategy is often most effective, especially in
large organizations. Starting with a pilot implementation in a
specific department or geographic location allows teams to
test functionality, gather feedback, and resolve any issues
before expanding the system organization-wide (Adewumi,
et al., 2023, Okolo, et al., 2023, Orieno, et al., 2022,
Uchendu, Omomo & Esiri, 2024). During this phase, it is
crucial to ensure that legal, procurement, and project
management workflows are properly configured in the CLM
system and that they comply with relevant regulations and
corporate policies.

Stakeholder engagement is one of the most critical elements
of digital CLM success. Too often, technology projects fail
not because of the software itself, but because of inadequate
user adoption. In oil and gas infrastructure projects, where
contracts are managed by cross-functional teams, involving
key stakeholders from the earliest stages ensures that the
CLM system meets real operational needs and is embraced
across the organization. Legal teams, for instance, need to
ensure that clause libraries and templates are comprehensive
and compliant. Procurement staff require intuitive interfaces
to manage supplier contracts, while project managers need
visibility into contract milestones and deliverables
(Adesemoye, et al., 2023a, Onukwulu, et al., 2023, Paul, et
al., 2021, Uwumiro, et al., 2024).

Establishing a cross-functional implementation team that
includes representatives from all relevant departments helps
promote a sense of ownership and ensures that the system’s
design accounts for diverse use cases. Regular workshops,
feedback sessions, and demonstrations help maintain
stakeholder engagement and allow end-users to contribute to
system customization. Beyond implementation, continuous
engagement is necessary to ensure that the CLM platform
evolves alongside business needs and user expectations
(Adhikari, et al., 2024, Onukwulu, et al., 2023, Paul, et al.,
2023, Uzozie, et al., 2023).

Equally important is the development of comprehensive
training programs. Because users have varying levels of
digital proficiency, training must be tailored to different roles
and learning styles. Legal personnel may require in-depth
instruction on template management and risk flagging, while
project staff may need hands-on sessions on tracking
deliverables and compliance. Training should not be a one-
time event but a continuous process supported by user
manuals, video tutorials, help desks, and periodic refresher
courses. Post-implementation support is essential for
resolving user queries and fostering confidence in the system
(Adhikari, et al., 2024, Onukwulu, et al., 2023, Paul, et al.,
2023, Uzozie, et al., 2023).

Selecting the right CLM tool and vendor is another
foundational element of a successful digital transformation.
The market offers a wide array of CLM solutions, ranging
from lightweight, cloud-based tools to enterprise-grade
platforms with Al, blockchain, and analytics capabilities.
Given the specific demands of oil and gas infrastructure
projects high contract volumes, regulatory scrutiny, long
project lifecycles organizations must adopt a stringent set of
criteria for evaluating potential vendors (Abayomi, et al.,
2022, Onaghinor, Esan & Uzozie, 2022, Paul, et al., 2024).
Scalability is key; the chosen system must be capable of
handling large contract volumes and multiple business units
across geographic regions.
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Another critical factor is integration capability. The CLM
tool should integrate seamlessly with existing enterprise
systems such as ERP platforms, procurement suites,
document management systems, and project scheduling
tools. This ensures continuity of data, avoids duplication, and
facilitates automated workflows. Security is also a top
consideration, especially given the sensitivity of contractual
data in the oil and gas sector (Adebayo, Paul & Eyo-Udo,
2024, Onukwulu, et al., 2023, Tula, et al., 2004). The
platform should offer robust encryption, role-based access
control, audit trails, and compliance with global data
protection standards such as GDPR or 1SO 27001.

Vendor support and domain expertise also influence the
success of implementation. Vendors with a strong track
record in oil and gas or infrastructure sectors are better
equipped to understand industry-specific challenges and offer
tailored solutions. Requesting case studies, client references,
and conducting product demonstrations are essential due
diligence steps. In some cases, issuing a Request for Proposal
(RFP) with clearly defined evaluation metrics can help
shortlist vendors who align best with organizational needs.
Once the CLM platform is deployed, success must be
continuously monitored using key performance indicators
(KPIs). These metrics help assess whether the system is
delivering the intended benefits and where further
optimization is needed. Common KPIs include contract cycle
time, which measures the average duration from contract
request to execution. A reduction in this metric indicates
improved efficiency. Another vital KPI is compliance rate
how often contracts adhere to standardized templates and
required clauses. High compliance rates reflect the system’s
effectiveness in enforcing legal and policy standards
(Adekunle, et al., 2023, Okolo, et al., 2023, Orieno, et al.,
2023, Uchendu, Omomo & Esiri, 2024).

Contract value leakage, or the difference between negotiated
and realized contract value, is another important KPI. Digital
CLM tools can help reduce leakage by ensuring that agreed
terms such as volume discounts or delivery timelines are
tracked and enforced. Dispute frequency is a proxy for
contract clarity and performance; a decline in disputes post-
implementation suggests that contracts are being managed
more transparently and effectively. Additionally, user
adoption rates, system uptime, and the number of automated
workflows completed are useful indicators of system
performance and user engagement (Adanigbo, et al., 2023,
Omisola, et al., 2023, Oyedokun, et al., 2024).

Regularly reviewing these KPIs allows organizations to fine-
tune the system, expand its usage, and demonstrate return on
investment to senior leadership. Periodic audits of contract
portfolios, user feedback surveys, and internal benchmarking
further support continuous improvement. Some organizations
may choose to establish a CLM governance board or center
of excellence to oversee strategy, system enhancements, and
policy compliance (Adewumi, et al., 2024, Onukwulu, et al.,
2023, Oyedokun, Ewim & Oyeyemi, 2024).

In conclusion, the successful deployment of digital CLM in
oil and gas infrastructure projects is not simply a matter of
choosing the right software. It is a strategic initiative that
requires a holistic approach encompassing careful planning,
robust stakeholder involvement, thoughtful vendor selection,
and consistent performance monitoring. By following
structured best practices from needs assessment and phased
rollout to training and KPI tracking organizations can
transform contract management into a strategic function that
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supports project execution, regulatory compliance, and long-
term value creation. As the industry continues to evolve in
response to technological, environmental, and economic
pressures, digital CLM will remain a critical enabler of agile,
transparent, and accountable operations.

2.7 Future Outlook

The future outlook of Contract Lifecycle Management
(CLM) in oil and gas infrastructure projects is set to be
shaped by rapid technological advancements, growing
emphasis on environmental, social, and governance (ESG)
compliance, and the evolution of digital standards that will
redefine how contracts are created, executed, and monitored.
As oil and gas companies continue to navigate a shifting
landscape marked by energy transition goals, complex
regulatory environments, and global supply chain volatility
the need for sophisticated, agile, and intelligent CLM systems
will become increasingly critical. Digital tools that are
currently enhancing contract processes are just the beginning;
the next frontier of CLM will be characterized by automation,
predictive intelligence, and seamless integration with broader
enterprise and sustainability strategies.

Emerging technologies such as smart contracts and machine
learning are poised to transform traditional contract
management paradigms. Smart contracts, built on blockchain
platforms, offer the promise of self-executing agreements
that automatically trigger actions when predefined conditions
are met. In the oil and gas infrastructure space, where
contracts often govern highly interdependent activities such
as equipment delivery schedules, milestone payments, and
environmental compliance smart contracts can dramatically
reduce the need for manual oversight, enforce real-time
accountability, and reduce the risk of human error (Adesina,
lyelolu & Paul, 2024, Onukwulu, et al., 2024, Solanke, et al.,
2014). For example, a smart contract governing pipeline
construction could automatically release payments when
GPS-verified machinery reaches designated checkpoints and
inspection reports are uploaded to the system. This level of
automation would not only accelerate execution but also
reduce disputes and administrative burden.

Machine learning (ML), a subset of artificial intelligence,
will also play a transformative role in the future of digital
CLM. ML algorithms can analyze vast datasets of contract
language, performance outcomes, dispute histories, and
supplier records to identify patterns and recommend optimal
contract structures. In oil and gas, this capability can support
more informed decision-making by flagging risk-prone
clauses, predicting contractor performance based on
historical data, or identifying areas where negotiations
typically stall. Over time, the CLM system becomes more
intelligent, offering contract drafters tailored suggestions
based on project type, geography, or counterpart profiles
(Abisoye, et al., 2025, Omisola, et al., 2025, Ozobu, et al.,
2025). Furthermore, ML can enhance contract analytics by
surfacing insights from unstructured data sources such as
emails, inspection reports, or regulatory filings, giving
companies a holistic view of contract performance and
compliance.

As sustainability becomes a core imperative in the energy
sector, the future of CLM will increasingly intersect with
ESG goals. Oil and gas infrastructure projects are under
growing scrutiny to reduce their environmental footprint,
uphold ethical labor practices, and demonstrate transparency
in governance. Contracts are a primary vehicle for
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operationalizing these commitments (Adekunle, et al., 2024,
Onyeke, et al., 2024, Oyedokun, Ewim & Oyeyemi, 2024).
Future CLM systems will be expected to integrate ESG
considerations directly into the contract lifecycle, from
authoring to renewal. For instance, contract templates may
include standard clauses that mandate the use of low-
emission technologies, require diversity in hiring practices,
or link compensation to social impact metrics. These clauses
will not only reflect corporate sustainability policies but will
be monitored through digital CLM systems capable of
tracking key ESG indicators.

Advanced CLM tools will also support sustainability audits
by generating reports on supplier compliance with
environmental benchmarks, waste reduction goals, or ethical
sourcing commitments. Integration with environmental
management systems and supply chain transparency
platforms will allow contract managers to verify whether
vendors are meeting sustainability requirements in real time.
In addition, ESG-related clauses may be embedded in smart
contracts, enabling automated penalties for non-compliance
or dynamic incentives for exceeding sustainability targets
(Adewoyin, et al., 2025, Onwuzulike, et al., 2025, Paul, et
al., 2025). As investors, regulators, and communities demand
higher standards of corporate responsibility, the ability to
enforce ESG obligations through intelligent contract systems
will become a key differentiator for oil and gas firms seeking
to maintain their license to operate.

Parallel to technological and ESG-driven transformations,
the evolution of digital contracting standards will define the
next stage of CLM maturity in oil and gas infrastructure
projects. Today, the lack of universal standards for digital
contracts presents challenges in interoperability, legal
enforceability, and data exchange. As more companies adopt
digital CLM systems, there will be a growing need for
industry-wide frameworks that standardize contract
structures, metadata, clause taxonomies, and performance
indicators (Adanigbo, et al., 2023, Onaghinor, Uzozie &
Esan, 2023, Paul, Ogugua & Eyo-Udo, 2024). Industry
bodies, regulators, and technology vendors are likely to
collaborate on establishing such standards, which will
facilitate cross-company collaboration, reduce onboarding
time with new partners, and simplify regulatory reporting.
Standardized digital contracts will enable oil and gas
operators, contractors, and suppliers to transact more
efficiently across global markets. For example, a
standardized contract format could be used across multiple
jurisdictions, with jurisdiction-specific clauses dynamically
inserted based on project location. Such modular and
intelligent templates will allow companies to scale operations
quickly while maintaining legal and operational consistency.
In tandem, regulatory bodies may move toward accepting or
even requiring digital contracts and smart contract filings,
further reinforcing the shift toward paperless and real-time
governance models (Adenusi, et L., 2024, Onyeke, et al.,
2024, Oyedokun, et al., 2024, Uzozie, et al., 2023).
Moreover, the development of universal digital contracting
protocols will facilitate better benchmarking, allowing
companies to compare contract performance across projects,
suppliers, and regions. This benchmarking capability will
inform continuous improvement efforts and strategic
sourcing decisions, empowering firms to optimize contract
design and enforcement practices based on empirical data
(Adewumi, et al., 2024, Onyeke, et al., 2024, Orieno, et al.,
2024, Sobowale, et al., 2024). With data privacy and security
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becoming even more prominent concerns, digital contract
standards will also encompass guidelines for encryption,
access control, data sovereignty, and consent management to
ensure compliance with international regulations.

Looking further ahead, the convergence of CLM with broader
enterprise digital transformation initiatives will open up new
possibilities for predictive project management and real-time
strategic decision-making. In the oil and gas industry, where
project overruns and contract disputes can incur immense
costs, predictive analytics generated from CLM data will be
used to forecast risks before they materialize (Adesomoye, et
al., 2021, Oladosu, et al., 2021, Oyedokun, 2019, Sikirat,
2022). Integrating CLM platforms with project control
systems, financial planning tools, and risk management
dashboards will create a unified environment where project
teams can visualize the contractual impact of decisions in real
time.

For example, if a delay in equipment delivery is detected, the
CLM system can automatically assess the financial impact
based on liquidated damages clauses and update the project
forecast accordingly. If a contractor’s insurance certificate
expires, the system can block further payments and alert risk
managers before a compliance breach occurs. These
capabilities will turn contracts from static documents into
dynamic instruments of governance, enforcement, and
foresight (Adesemoye, et al., 2023b, Okolo, et al., 2023,
Orieno, et al., 2023). The shift will also elevate the role of
contract managers and legal teams, positioning them as
strategic partners in operational planning rather than passive
enforcers of agreements.

In conclusion, the future of CLM in oil and gas infrastructure
projects will be shaped by the integration of advanced
technologies, a deepening commitment to sustainability, and
the standardization of digital contracting practices. Smart
contracts and machine learning will automate execution and
unlock predictive insights, while ESG integration will align
contract enforcement with broader corporate responsibility
goals. As the industry adopts standardized digital
frameworks, contracts will become more modular,
transparent, and interoperable, supporting faster and more
accountable project delivery. Ultimately, the next generation
of CLM systems will not only manage risk and ensure
compliance but will act as intelligent enablers of
performance, strategy, and resilience in a rapidly evolving
energy landscape.

3. Conclusion

The exploration of advances in Contract Lifecycle
Management (CLM) using digital tools in oil and gas
infrastructure projects highlights a critical transformation in
how complex contractual relationships are initiated,
managed, and closed. The integration of digital technologies
ranging from Al-powered analytics and blockchain to cloud-
based platforms and smart contracts has introduced new
levels of efficiency, transparency, and control into the
contract management process. These tools have significantly
reduced cycle times, improved compliance, minimized risks,
enhanced stakeholder collaboration, and facilitated faster and
more predictable project execution. Real-world applications
and industry case studies have demonstrated measurable
benefits, such as cost savings, improved delivery timelines,
and stronger risk mitigation, underscoring the tangible value
of digital CLM adoption.

The strategic importance of digital CLM in oil and gas
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infrastructure projects cannot be overstated. In an industry
defined by large-scale investments, high regulatory scrutiny,
long project durations, and multi-party coordination, the
ability to manage contracts effectively is vital to
infrastructure excellence. Digital CLM provides a unified
framework that aligns legal, procurement, financial, and
project teams through shared visibility and automated
workflows. This alignment ensures that contractual
obligations are met promptly, risks are proactively addressed,
and performance is continuously optimized. As ESG goals,
stakeholder expectations, and operational pressures continue
to evolve, digital CLM systems are positioned to serve as
critical  enablers of governance, efficiency, and
accountability.

In the broader context of digital resilience and project
success, advanced CLM platforms are emerging as
foundational components of digital infrastructure. They not
only secure operational continuity through real-time insights
and automated controls but also provide organizations with
the agility to adapt to shifting regulatory, environmental, and
economic  conditions. By embedding intelligence,
transparency, and automation into the contract lifecycle, oil
and gas companies can strengthen their competitive edge,
drive sustainable growth, and ensure successful delivery of
complex infrastructure projects. The future of contract
management lies in digital innovation, and those who
embrace these advancements will be best equipped to lead in
an increasingly demanding and data-driven industry.
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