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Abstract

Systemic challenges and essential gaps in the adoption of information technology systems to support
commercial and contractual governance in project-based engineering enterprises are examined. This paper
establishes a serious disconnect between the information technology solutions available in the market and
the practicalities of their implementation. Through a review of the literature and scrutiny of documented
implementation failures, including the near collapse of a major international consultancy following
a flawed enterprise system rollout, it is established that available information technology solutions
have not matched the operational realities of implementation. Three structural obstacles are identified:
standard contracts that continue to require paper-based communication and documentation; the absence
of coordinated operational change management to support the integration of approved digital standards;
and the lack of a common industry standard for defining key financial and administrative processes. The
analysis demonstrates the need for integrated systems that are aligned with both the operational reality of
engineering management and the legal-fiduciary obligations of commercial management. A high-level
requirements map for next-generation commercial systems is proposed, together with a call for focused
research to develop interoperable and legally compliant digital tools for improved financial control, risk
management, and value delivery across project life-cycles. Successful information technology integration
is treated here not as a support activity, but as a further core competence of engineering and business
project leadership.
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1. Introduction

The engineering and construction sector has long been characterized by its project-based nature, complex
contractual arrangements, and fragmented supply chains. While digital transformation has revolutionized
many industries, the adoption of information technology for commercial and contractual governance in
capital projects remains conspicuously underdeveloped. This paradox is particularly striking given the
industry’s successful implementation of specialized software for design (CAD/BIM), project scheduling
(CPM/PERT), and basic accounting functions. Yet when it comes to the critical processes of contract
administration, payment certification, variation management, and financial governance, most organizations
continue to rely on disparate, manual, or semi-automated systems that lack integration and standardization.
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This paper conducts a critical review of the adoption status of IT tools for commercial and contractual
governance in capital projects. It synthesizes evidence from academic literature, industry reports, and
documented case histories, including the near-collapse of a global construction consultancy following
a flawed enterprise system rollout, to illustrate the root causes of systemic digitalization failures. The
analysis highlights how legal, organizational, and technical dimensions interact to create persistent gaps
in integration.

To anchor the discussion, this paper defines three central concepts:

• Commercial governance: The set of processes, policies, and controls for managing financial
transactions, contractual obligations, risk allocation, and value assurance across the project lifecycle.

• Commercial IT: Information systems specifically designed to support commercial governance
functions, including contract management, payment certification, variation tracking, and claims
administration.

• Digital integration: The seamless flow of data across systems (e.g., BIM, scheduling, accounting,
document management) to enable automated, consistent, and auditable commercial processes
without manual re-entry or translation.

These integration challenges must also be understood against the broader trajectory of digital
transformation research. [1] document the emergence of Construction 4.0 as an industry-wide movement
toward cyber-physical integration, while [2] provide a systematic literature review confirming that
commercial and contractual processes remain comparatively under-served by this movement. At the level
of the firm, [3] frame digital transformation as a multidisciplinary phenomenon that reshapes strategy,
structure, and value creation, a perspective that underscores why commercial governance cannot be treated
as a purely technical upgrade.

The paper makes three primary contributions, each corresponding to a specific section:

1. A structured analysis of barriers to digital integration in commercial project management (Sections
3–5), organized into legal, organizational, technical, cultural, and economic categories.

2. A synthesis of technological foundations from adjacent fields (Section 2) that can inform next-
generation commercial systems, mapped to specific commercial functions.

3. A high-level requirements framework (Section 6) for future commercial governance platforms, with
explicit connections to the identified barriers and technological enablers.

The remainder of the paper is organized as follows. Section 2 reviews relevant technological
foundations from computing, data science, and information systems, grouped into thematic clusters.
Section 3 presents the current landscape and identifies research gaps. Section 4 analyzes barriers to
digital integration across five dimensions. Section 5 evaluates existing software solutions and their
limitations, including documented implementation failures. Section 6 proposes a requirements framework
for next-generation systems. Section 7 concludes with priorities for research and practice.

2. Technological Foundations for Digital Integration

The integration challenges in commercial governance for capital projects intersect with several technological
domains offering transferable solutions. Research from adjacent fields provides methodological and
architectural insights for addressing persistent gaps. Rather than an exhaustive list, this section groups
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relevant contributions into four thematic clusters: graph and network analytics, machine learning for
unstructured data, multimodal integration, and adaptive systems.

2.1 Graph and Network Analytics

Contractual relationships in capital projects form complex networks of obligations, dependencies, and
risk flows. Graph theory studies on k-nearest neighbor graphs reveal topological properties such as
assortativity that can inform risk propagation models. In practice, these insights can be used to design
systems that automatically identify critical subcontractor dependencies or predict the cascade effects of a
variation claim across multiple contract parties. Related work on reciprocal and triadic foreign direct
investment networks [4] further demonstrates how graph-based signals can be used to anticipate sourcing
risk and logistics disruption across multi-tier supply chains, reinforcing the case for network-aware risk
models in commercial governance.

2.2 Machine Learning for Unstructured Data

Construction projects generate extensive unstructured data: correspondence, site reports, variation requests,
and meeting minutes. Machine learning techniques developed for environmental sound classification
and human activity recognition demonstrate feature extraction and ensemble methods (e.g., Random
Forest) that are directly applicable to categorizing contractual clauses or detecting anomalies in payment
applications. Similarly, natural language processing approaches for geolocation inference [5] show how
structured information can be extracted from informal text, a capability critical for automatically populating
commercial systems from email correspondence. Complementary work on lightweight feature-fusion
architectures for road crack segmentation [6] illustrates how efficient computer-vision pipelines can extract
structured condition data from unstructured visual inputs, a capability that is analogous to the automated
classification of scanned commercial correspondence and site records.

2.3 Multimodal Integration

Effective commercial governance requires correlating data across design, schedule, cost, and legal domains.
Multimodal learning for audio-visual integration provides contrastive meta-learning frameworks that can
be adapted to align commercial data with BIM changes or schedule updates. Visual data management
systems [7] offer APIs for unified access to heterogeneous data types, addressing the “digital islands”
problem highlighted in Section 3. Middleware-based approaches to distributed database systems [8]
offer additional architectural insight, proposing strategies for reconciling heterogeneous, geographically
distributed data sources that mirror the digital islands problem confronting commercial platforms.

2.4 Adaptive and Self-Regulating Systems

Commercial systems must adapt to changing project conditions, contract forms, and regulatory re-
quirements. Self-adaptive server systems using the MAPE-K framework [7] demonstrate dynamic
resource allocation that could inform commercial platform architectures. Continual learning frameworks
with Mixture-of-Experts address knowledge retention during system evolution, which is essential for
maintaining regulatory compliance across software updates. Comparative studies of large language model
architectures applied to agile sprint planning [9] illustrate how collective-intelligence techniques can
dynamically re-prioritize workflows in response to changing conditions, a capability directly transferable
to adaptive commercial systems that must respond to shifting contractual milestones.
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Table 1: Mapping Technological Foundations to Commercial Governance Functions

Technology Clus-
ter

Commercial Function Barrier Addressed

Graph/network ana-
lytics

Risk propagation, subcon-
tractor dependency map-
ping

Fragmented supply
chain

ML for unstructured
data

Variation extraction,
anomaly detection in
payments

Manual data entry

Multimodal integra-
tion

Linking BIM changes to
cost impacts

Disconnected sys-
tems

Adaptive systems Regulatory compliance
maintenance

Contractual rigidity

2.5 Summary of Foundational Insights

Table 1 maps each technological cluster to specific commercial governance functions and documented
barriers they address. This framing helps readers trace how computational research can be operationalized
for construction IT, rather than being presented as a disconnected list.

3. Current Landscape and Research Gaps

Despite sustained investment in digital transformation across the architecture, engineering, and construction
(AEC) sector, the adoption of integrated information systems for commercial and contractual governance
remains comparatively immature. Considerable progress has been achieved in disciplines such as computer-
aided design (CAD), Building Information Modelling (BIM), project scheduling, digital surveying, and
construction monitoring. These technologies have substantially improved visualization, coordination,
clash detection, and project planning. However, commercial management activities, including contract
administration, payment certification, variation management, claims analysis, procurement governance,
and financial reporting, continue to rely heavily on fragmented software environments, spreadsheet-based
workflows, and manual documentation processes. Consequently, the commercial dimension of project
delivery has not benefited from digitalization to the same extent as technical engineering functions.

A review of the construction management literature demonstrates this imbalance. Research published
over the past decade has concentrated primarily on BIM interoperability, digital twins, artificial intelligence
for project monitoring, automated scheduling, and construction robotics. Comparatively little attention has
been directed toward commercial governance despite its central role in determining project profitability,
contractual compliance, and organizational risk exposure. Studies that do investigate commercial
technologies typically focus on isolated functions such as electronic tendering, procurement systems,
document management platforms, or payment processing software rather than considering the broader
challenge of integrating commercial processes across the project lifecycle. As a result, the research
landscape remains fragmented, reflecting the fragmented nature of industrial practice itself.

3.1 Disconnected Point Solutions

Most commercial software currently available has been developed to optimize individual business functions
rather than support end-to-end commercial governance. Organizations frequently deploy separate systems
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for estimating, procurement, document control, accounting, scheduling, contract management, and project
reporting. Although each platform may perform effectively within its own domain, interoperability
between these systems is generally limited. Information is therefore transferred through manual re-entry,
spreadsheet exports, custom scripts, or proprietary interfaces that are expensive to develop and difficult to
maintain.

This fragmented architecture creates multiple operational challenges. Duplicate data entry increases
administrative effort while simultaneously introducing inconsistencies between databases. Commercial
decisions are often made using outdated or incomplete information because changes occurring within one
platform are not automatically propagated throughout the wider information ecosystem. Consequently,
project managers, commercial managers, and financial controllers frequently operate using different ver-
sions of project data, reducing confidence in forecasts and delaying managerial decision-making. Existing
research has proposed individual technological improvements, yet relatively few studies have attempted to
define an integrated commercial information architecture capable of supporting procurement, contract
administration, cost management, payment certification, variation control, and financial governance within
a unified framework.

3.2 Digital Skills Disparities

An additional obstacle concerns the uneven distribution of digital capability across organizations and
professional disciplines. Large multinational engineering firms often possess sophisticated digital engi-
neering capabilities supported by BIM specialists, data scientists, and dedicated information management
teams. In contrast, commercial departments frequently continue to depend on traditional document-centric
workflows developed around contractual practices established decades ago. Small and medium-sized
enterprises face even greater challenges because they typically lack both the financial resources and
specialist expertise required to implement enterprise-scale digital platforms.

These disparities extend beyond organizational size to professional culture. Engineers, planners,
accountants, quantity surveyors, contract administrators, and legal specialists often employ different
software environments that have evolved independently over many years. Each discipline therefore
maintains its own terminology, reporting structures, and information standards. The absence of common
data definitions significantly complicates system integration and reduces opportunities for process
automation. Even when technical interfaces exist between software platforms, semantic inconsistencies
frequently require manual interpretation before information can be transferred reliably.

Digital literacy also varies considerably among project stakeholders. While younger professionals
may readily adopt cloud-based collaborative platforms, experienced practitioners often possess extensive
contractual knowledge that is difficult to codify within standardized digital workflows. Successful digital
transformation therefore requires not only technological innovation but also organizational learning,
structured training programmes, and carefully managed change initiatives that respect established
professional expertise while encouraging new working practices.

3.3 Empirical Evidence of Failure

Several high-profile implementation failures demonstrate that technology alone cannot guarantee successful
digital transformation. Perhaps the most widely discussed example is the near-collapse of Faithful+Gould
following the implementation of an enterprise resource planning system that failed to support established
commercial processes. Difficulties associated with payment certification, invoicing workflows, and
financial reporting disrupted routine business operations, delayed supplier payments, and damaged client
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confidence. The organization ultimately required substantial financial support from its parent company
while extensive corrective actions were undertaken to stabilize operations.

This case illustrates broader lessons extending well beyond a single software implementation.
Enterprise systems frequently fail because they are configured around generic accounting principles
rather than the highly specialized contractual procedures governing construction projects. Commercial
governance requires continuous interaction between legal obligations, engineering progress, financial
controls, procurement processes, and contractual risk allocation. When software architectures overlook
these interdependencies, organizations are forced to create manual workarounds that gradually erode the
intended benefits of digital transformation.

3.4 Related Work: Digital Transformation and Information Systems Integration

The challenges identified above resonate with a long-standing stream of research on information systems
integration. [10] offers an early and still-influential taxonomy of integration strategies, distinguishing
data-, function-, and process-level integration in ways that remain applicable to the fragmented commercial
software landscape described in Section 3.1. Empirical evidence from other project- and transaction-
intensive sectors reinforces this picture: [11] examine information systems integration for operational
customer relationship management in the pharmaceutical industry, reporting similar tensions between
departmental point solutions and enterprise-wide data consistency. More recent reviews of digital
transformation, including [12] and [13], similarly conclude that technology adoption alone is insufficient
without corresponding organizational and process redesign, a conclusion consistent with the findings
reported here. Governance-oriented research also intersects with this literature: [5] analyze how
technology-mediated auditing reshapes internal control frameworks and corporate performance, while
[14] propose data governance frameworks intended to enhance decision efficacy within Industry 4.0
operations. Taken together, this body of work suggests that commercial governance platforms cannot
be designed as narrow transaction-processing tools; they must instead be embedded within broader
information-systems and data-governance strategies if they are to achieve the integration and auditability
that capital projects require.

Collectively, the existing literature highlights a significant research gap. Future investigations should
move beyond evaluating individual software tools toward developing integrated commercial information
ecosystems capable of supporting legal compliance, financial governance, operational flexibility, and
organizational collaboration simultaneously. Addressing this gap represents an essential prerequisite for
achieving genuinely digital commercial management throughout the capital project lifecycle.

4. Barriers to Digital Integration

The limited adoption of integrated information systems for commercial project management results from
an interplay of legal, organizational, technical, cultural, and economic barriers. This section examines
each in turn.

4.1 Legal and Contractual Barriers

Standard construction contract forms (JCT, NEC, FIDIC) evolved in a paper-based era. Many still require
notices, certificates, and documents to be in “writing” or “hard copy,” without explicit provisions for
electronic equivalents. The eLEGAL research project found that many potential IT benefits remain
unrealized because contract forms do not recognize purely electronic transaction processes. Parties
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may agree to use electronic communications, but this typically requires additional protocols and system-
specific agreements, adding complexity rather than reducing it. Formal-methods research on tagless-final
embedded domain-specific languages for program semantics [15] suggests a technically rigorous path
for encoding the nested, conditional logic of construction contracts described above, bridging the gap
between legal drafting and executable software logic.

4.2 Organizational Barriers

Internal investment criteria often favor incremental, local improvements over transformative, cross-
functional projects. Evidence from industry practice suggests that resolving a specific departmental issue
is frequently easier to secure funding for than addressing supply chain complexity across an organization.
An integrated commercial system must demonstrate benefits across multiple functions to secure funding,
which is challenging given that benefits often accrue at the project or enterprise level rather than to
individual departments. Recent practitioner-focused research on agentic transformation in business
process management [16] highlights similar tensions between autonomy, governance, and collaboration
when organizations attempt to modernize cross-functional processes, echoing the funding and ownership
challenges observed in commercial IT investment decisions.

4.3 Technical Barriers

Existing software systems lack standardized data schemas for commercial information. Unlike design data
(where IFC provides interoperability), no equivalent standard exists for payment applications, variation
orders, or final accounts. This forces organizations to build custom integrations or accept manual re-entry.
Additionally, many platforms cannot handle the nested, conditional logic of construction contracts (e.g.,
retention release upon practical completion subject to defect rectification). This absence of standardization
is not merely theoretical: [17] document extensive conflicts and overlaps across construction standards
and propose a data-driven classification approach to reconcile them, underscoring how far the industry
remains from a settled commercial data schema. Emerging work on executable metadata for governed,
interoperable data platforms [18] points toward one possible remedy, wherein metadata itself becomes
machine-actionable and can enforce consistency across otherwise incompatible systems.

4.4 Cultural Barriers

Commercial professionals often view IT systems as imposing rigid workflows that constrain professional
judgment. Resistance emerges from concerns about increased workload, loss of autonomy, or visibility of
decisions that were previously undocumented. The Terminal 5 project at Heathrow Airport experienced
such resistance when a new commercial system was introduced; users bypassed the system using unofficial
spreadsheets, undermining data integrity.

4.5 Economic Barriers

The costs of implementing integrated commercial systems are immediate, tangible, and high. Benefits are
diffuse, long-term, and difficult to quantify before implementation. In an industry with tight margins and
frequent organizational restructuring, this creates a classic underinvestment problem: no single actor has
sufficient incentive to drive transformation. Public clients could mandate digital commercial processes
(similar to BIM mandates), but such requirements remain rare.
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Digital Integration
Challenges

Legal Barriers

Technical Barriers

Organizational BarriersCultural Barriers

Economic Barriers

Figure 1: Interconnected barriers to digital integration in commercial governance. Legal, technical,
organizational, cultural, and economic barriers collectively influence digital transformation and reinforce
one another, creating persistent challenges to commercial governance modernization.

Table 2: Comparative Analysis of Software Solution Categories

Category Integration Function Depth Adaptability

Generic ERP (e.g., SAP, Oracle) Low Moderate Low
Specialized Construction Platforms Moderate High Moderate
Point Solutions (e.g., payment cert.) Very Low Very High High
Ideal System (not yet available) Very High Very High Very High

5. Analysis of Existing Software Solutions

The commercial software market offers three categories of solutions, each with distinct limitations. Table 2
summarizes the comparative analysis.

5.1 Generic Enterprise Systems

ERP systems offer comprehensive business functionality but lack construction-specific contract workflows.
Their financial modules handle basic accounting but do not support interim valuations, retention
management, or variation tracking according to JCT/NEC/FIDIC rules. Customization is expensive
and complex, resulting in rigid implementations that struggle to adapt to project-specific requirements.
Research on data-tier architectures for enterprise SaaS platforms [19] compares tenant-isolation models and
finds that architectural choices made at the data layer materially affect the customizability described above,
helping explain why generic ERP financial modules resist the fine-grained adaptation that construction
contracts demand.

5.2 Specialized Construction Platforms

These platforms (e.g., Aconex, Procore) provide strong document management and basic commercial
functions. However, they typically do not model the legal nuances of contract clauses, such as time-bar
provisions for notifications. Integration with accounting systems or BIM platforms often requires custom
APIs, which are rarely implemented in practice.
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5.3 Point Solutions

Estimating, tendering, or payment management tools offer excellent depth within their scope but create
significant integration challenges. Data must be manually transferred, leading to errors, delays, and version
control issues. The proliferation of point solutions in organizations reflects fragmented commercial
processes but perpetuates inefficiencies. Work on progressive web applications for inventory management
[20] illustrates how lightweight, scalable point solutions can be deployed rapidly across organizations
of varying size, but also reinforces the integration burden identified above once such tools proliferate.
Similarly, [21] describe the rise of self-service data wrangling as a response to exactly this fragmentation,
allowing non-technical users to reconcile disparate point-solution outputs without dedicated IT support.

5.4 Lessons from Implementation Failures

The Faithful+Gould case (mentioned in Section 3) illustrates that even large, sophisticated firms can fail
when systems are not aligned with contractual realities. A post-implementation review identified three
root causes: (1) inadequate requirements analysis, as the system did not support NEC’s payment certificate
workflows; (2) insufficient change management, as users were not trained to adapt their processes; and (3)
a lack of fallback procedures, since manual processes had been eliminated before the new system had been
proven, causing a complete operational freeze when it failed. Organizations implementing commercial
systems should ensure these three areas receive dedicated attention.

6. Requirements Framework for Next-Generation Systems

Based on the analysis above, a high-level requirements framework is proposed, organized into four layers:
legal alignment, integration, analytics, and usability.

6.1 Legal and Contractual Alignment

Future systems must explicitly model commercial workflows defined in standard contract forms. This
includes:

• Configurable templates for JCT, NEC, FIDIC, and bespoke contracts.

• Automated notification generation and tracking with deadline enforcement.

• Audit trails that meet legal evidentiary standards (e.g., eIDAS compliance for electronic signatures).

6.2 Open Integration

To overcome fragmentation, systems should adopt standardized data exchange protocols. An API-first
design aligned with the BuildingSMART Data Dictionary (bSDD) for commercial terms is recommended.
This would allow seamless data flow between commercial systems, BIM platforms (via IFC), scheduling
tools (via BCF or equivalent), and accounting systems. The concept of executable metadata [18] is
again relevant here, offering a mechanism through which the proposed bSDD-aligned commercial data
dictionary could be enforced computationally rather than through documentation alone.
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Next-Generation Commercial Systems Framework

Legal Compliance Contract Alignment

Process Integration Data Interoperability

Analytics & AI User Experience

Change Management Implementation Support

Figure 2: Requirements framework for future commercial governance systems. The framework organizes
eight complementary capabilities required for next-generation commercial governance, addressing the
legal, operational, technological, and organizational barriers identified in Section 4.

6.3 Analytics and Decision Support

Machine learning can enhance commercial systems beyond transaction processing:

• Predictive cash flow forecasting based on schedule progress and payment trends.

• Anomaly detection in variation claims (e.g., flagging unusually high or repetitive claims).

• Natural language processing to extract contractual obligations from correspondence.

Recent frameworks for unified machine learning across enterprise portfolio forecasting, risk detection,
and automated reporting [22] illustrate the scope of predictive capability that could be embedded within
commercial platforms, extending well beyond the cash-flow forecasting example above. Work on semantic
synthesis of analytical pipelines [23] further shows how such predictive workflows might be composed
automatically from reusable components, reducing the bespoke-engineering burden that has historically
limited analytics adoption in commercial systems.

6.4 User Experience and Change Management

Systems must support professional judgment, not constrain it. Interfaces should provide:

• Configurable workflows that allow for professional discretion while maintaining audit trails.

• Role-based dashboards that highlight relevant alerts (e.g., approaching notice deadlines).

• Built-in training modules and usage analytics to support adoption.

Conversation-based interaction paradigms, such as the conversation-driven project management tool
proposed by [24], offer a promising direction for lowering the usability barriers that have historically
discouraged commercial professionals from engaging directly with digital systems.
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7. Conclusion and Future Priorities

This paper has presented a critical review of the current state of information systems supporting
commercial and contractual governance in capital projects. While substantial advances have been
achieved in engineering design technologies, project scheduling, and construction management platforms,
comparable progress has not occurred within commercial management. Existing software environments
remain fragmented, organizational processes continue to depend heavily on manual intervention, and
legal requirements often limit the effective adoption of fully digital workflows. Consequently, commercial
governance remains one of the least integrated components of digital transformation within the construction
industry.

The review identified five interrelated categories of barriers that collectively restrict widespread
implementation of integrated commercial information systems. Legal and contractual barriers arise from
contract forms and regulatory requirements that were originally developed for paper-based administration.
Organizational barriers reflect fragmented decision-making structures and investment priorities that
frequently favour localized improvements over enterprise-wide transformation. Technical barriers stem
from the absence of standardized commercial data models and limited interoperability between existing
software platforms. Cultural barriers include resistance to organizational change, concerns regarding
transparency, and the preservation of professional judgement within automated systems. Finally, economic
barriers are driven by the high implementation costs of integrated platforms together with uncertainty
regarding long-term financial returns.

The analysis also demonstrates that currently available software solutions address only portions of
the commercial management lifecycle. Enterprise resource planning systems provide strong financial
functionality but lack construction-specific contractual intelligence. Dedicated construction management
platforms improve collaboration but rarely model contractual obligations in sufficient detail. Specialized
point solutions offer significant functional depth within narrow domains while simultaneously increasing
organizational fragmentation through additional interfaces and duplicated information management. None
of these approaches fully supports the integrated, legally compliant, and adaptive commercial governance
environment required by modern capital projects.

The proposed framework developed in this review provides a conceptual foundation for future research
and industrial development. Rather than viewing commercial software solely as a transaction-processing
tool, future systems should operate as intelligent decision-support platforms capable of integrating
contractual knowledge, financial controls, operational data, and predictive analytics within a unified digital
environment. Achieving this vision will require closer collaboration between researchers in construction
management, information systems, software engineering, artificial intelligence, legal informatics, and
organizational behaviour. These conclusions align with wider currents in the digital transformation
literature: [13] and [3] likewise argue that lasting transformation depends on organizational and strategic
realignment rather than tool adoption alone, while the standards-conflict evidence assembled by [17]
reinforces the priority placed on standardization above.

Three priority areas emerge for research and practice:

1. Standardization: Develop open data standards for commercial information (payment applications,
variation orders, final accounts) analogous to IFC for design data.

2. Contract-aware systems: Collaborate with legal scholars and contract bodies to embed explicit
workflow models for JCT, NEC, and FIDIC into software.
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3. Implementation frameworks: Create evidence-based change management methodologies tailored
to commercial system rollouts, addressing the root causes identified in post-implementation reviews.

Several research priorities emerge from this review. First, the industry requires standardized
information models for commercial data that provide interoperability comparable to the role of IFC within
Building Information Modelling. Second, future platforms should incorporate explicit representations
of contractual logic, allowing workflows to adapt automatically to different procurement strategies and
standard forms of contract such as JCT, NEC, and FIDIC. Third, advances in artificial intelligence and
natural language processing should be leveraged to automate routine commercial activities, including
document classification, payment verification, contractual compliance monitoring, correspondence
analysis, and claims assessment, while maintaining appropriate human oversight. Finally, greater attention
should be devoted to implementation science, including organizational readiness assessment, stakeholder
engagement, digital skills development, and evidence-based change management strategies that improve
user acceptance and long-term sustainability.

Ultimately, digital transformation within commercial governance should not be regarded merely
as a technological upgrade but as a strategic organizational capability that reshapes how projects are
planned, administered, and controlled. The integration of legal, financial, operational, and technical
information has the potential to improve transparency, reduce contractual disputes, enhance financial
resilience, and support more informed decision-making throughout the project life-cycle. Continued
interdisciplinary research, together with stronger collaboration between academia, software developers,
professional institutions, and industry practitioners, will be essential for realizing this vision and bridging
the longstanding digital divide within commercial management.
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