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Abstract

Purpose: The increasing complexity of
contemporary projects has intensified the
need for a more integrated approach to
aligning design, delivery, and oversight
functions. However, architecture, project
management, and governance are frequently
treated as distinct domains, resulting in
fragmentation, misalignment with
organizational strategy, and diminished
project performance. This study aims to
develop a conceptual integration of these
three domains to address gaps in coordination
and strategic alignment within complex
project environments.

Methodology: This research adopts a
conceptual and integrative methodology,
grounded in a structured review and synthesis
of interdisciplinary literature spanning
architecture, project management, and
governance. The study critically examines
existing  theoretical  frameworks and
professional practices to identify key
constructs, interrelationships, and
deficiencies, forming the basis for the
development of an integrated conceptual
model.

Findings: The findings indicate that the
separation  of  architecture, project
management, and governance contributes to
inefficiencies in decision-making, weak
alignment between design intent and
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execution, and limited realization of strategic
objectives. The study identifies governance
as a central integrating mechanism that
connects architectural design processes with
project ~ management  practices  and
organizational strategy. Furthermore, the
findings demonstrate that applying a
systems-based perspective enhances
coordination across these domains and
improves overall project performance.

Recommendation: Based on these findings,
the study proposes a unified conceptual
framework that emphasizes alignment,
interdependence, and structured governance
across the project lifecycle. It recommends
the adoption of integrated governance
structures, the incorporation of systems
thinking into project and architectural
practices, and the alignment of decision-
making processes to ensure coherence
between design, execution, and strategy.
These recommendations offer practical and
theoretical contributions to advancing project
governance and improving outcomes in
complex and multidisciplinary project
settings.
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INTRODUCTION

Large infrastructure projects continue to experience persistent challenges, including cost
escalation, schedule delays, and underperformance in long-term value delivery, despite advances
in project management practices and governance frameworks (Larson & Gray, 2011; Kerzner,
2009). Although the literature has expanded to address complexity, governance, and stakeholder
management, improvements in infrastructure outcomes remain limited.

A key limitation in existing research is the analytical separation of infrastructural architecture from
project management. Architectural decisions are often treated as technical inputs preceding
execution, while project management is viewed as a neutral delivery mechanism. This separation
obscures how infrastructural architecture actively shapes project organization, coordination
requirements, risk distribution, and governance arrangements.

The central gap addressed in this study is the absence of an integrated theoretical framework
linking infrastructural architecture, project management, and governance as mutually constitutive
elements of project systems. To address this gap, this paper develops a conceptual framework that
reconceptualizes infrastructural architecture as a project-structuring system—a generative force
shaping dependency patterns, sequencing, and risk prior to managerial intervention. In this view,
infrastructure projects are understood as temporary organizations delivering permanent
socio-technical systems, extending governance-of-projects theory into the infrastructure domain
(Riis et al., 2019).

The paper makes three contributions. First, it conceptualizes infrastructural architecture as a
project-structuring system that generates organizational forms, coordination demands, and risk
profiles. Second, it extends governance-of-projects theory by positioning infrastructure projects as
temporary organizations delivering permanent socio-technical systems, highlighting limitations of
conventional success criteria. Third, it integrates systems thinking and project governance into a
unified framework demonstrating that architectural outcomes and project management practices
are mutually constitutive rather than sequentially related.

Beyond these contributions, the study advances theory in three ways. It challenges the assumption
that project structures are independent of the systems being delivered, showing instead that they
are shaped by architectural interdependencies. It reframes governance as an integrative function
aligning design, execution, and strategy. Finally, it positions infrastructure projects as
socio-technical systems in which architecture, management, and governance co-evolve, providing
a more comprehensive explanation of persistent project challenges.

Literature Background and Problem Framing

Project management research has traditionally conceptualized projects as temporary endeavors
designed to deliver defined outputs within constraints of time, cost, and scope. Foundational texts
emphasize planning, control, and coordination mechanisms that allow managers to structure and
monitor project execution (Larson & Gray, 2011). More recent research has extended this view by
framing projects as temporary organizations embedded within broader organizational and
institutional environments (Kerzner, 2009).

Parallel developments in governance-of-projects research emphasize the importance of linking
temporary projects to permanent organizations in order to realize long-term value (Riis et al.,
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2019). From this perspective, projects are not isolated delivery vehicles but mechanisms through
which organizations shape and renew their asset base.

In contrast, infrastructure research emphasizes permanence, capital intensity, and socio-technical
complexity. Infrastructure assets are long-lived systems whose architectural configurations shape
operational practices, institutional arrangements, and future development trajectories for decades.
Architectural decisions in infrastructure projects often involve irreversible commitments that
constrain adaptability and system evolution.

Despite conceptual proximity, these literatures remain weakly integrated. Project management
research frequently abstracts away from the technical architecture of the systems being delivered,
while infrastructure research often treats project management as an implementation detail rather
than a constitutive element of system formation. This fragmentation limits explanatory power
when addressing persistent infrastructure delivery problems, particularly those associated with
integration risk, governance failure, and long-term underperformance (Thomé et al., 2015).

This reinforces the central theoretical gap—the absence of an integrated framework explaining
how architecture, project management, and governance jointly shape project systems.

This paper responds to this fragmentation by bringing infrastructural architecture into the core of
project management theory—not as contextual background, but as a generative system that
structures project organization and governance.

The review of existing literature highlights a critical theoretical gap. Although project
management, infrastructure systems, and governance have each been extensively studied, they
have largely evolved as separate analytical domains. There is limited theoretical integration
explaining how architectural configurations, project organization, and governance mechanisms
jointly shape project outcomes.

This fragmentation constrains the ability of existing theories to explain systemic sources of project
underperformance, particularly those related to integration risk and structural misalignment.
Addressing this gap requires a conceptual framework that brings these domains together within a
unified systems perspective.

The review of existing literature highlights a critical theoretical gap. Although project
management, infrastructure systems, and governance have each been extensively studied, they
have largely evolved as separate analytical domains. There is limited theoretical integration
explaining how architectural configurations, project organization, and governance mechanisms
jointly shape project outcomes.

This fragmentation constrains the ability of existing theories to explain systemic sources of project
underperformance, particularly those related to integration risk and structural misalignment.
Addressing this gap requires a conceptual framework that brings these domains together within a
unified systems perspective.

Methodology

This study adopts a conceptual and integrative methodology grounded in a structured review and
synthesis of interdisciplinary literature spanning architecture, project management, and
governance. The analysis critically examines existing theoretical frameworks and professional
practices to identify key constructs, interrelationships, and deficiencies and to develop an
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integrated conceptual model. As a conceptual paper, the study does not seek empirical validation;
rather, it provides a theoretically grounded framework intended to support future empirical
research on how architectural interdependencies shape project governance, delivery performance,
and long-term infrastructure value across sectors.

Conceptual Framework: Infrastructural Architecture as a Project-Structuring System

Infrastructure projects are commonly framed as delivery mechanisms for predefined technical
designs. Within this framing, infrastructural architecture appears as a technical outcome produced
through design activities that precede project execution. This paper advances an alternative
perspective: infrastructural architecture functions as a project-structuring system that actively
shapes how projects are organized, governed, and controlled.

Infrastructural architecture is characterized by spatial dispersion, technical interdependence, and
long-term permanence. These characteristics generate patterns of dependency that precede
managerial choice. Work breakdown structures, sequencing of activities, interface management
arrangements, and concentrations of integration risk emerge directly from architectural
configurations rather than from project management methodologies applied ex post (Larson &
Gray, 2011). Project management practices in infrastructure projects are therefore not neutral
instruments but adaptive responses to architectural constraints embedded in system design.

This perspective challenges the implicit assumption in much project management research that
project structures can be optimized independently of the technical system being delivered. In
infrastructure contexts, architectural interdependencies determine the feasibility of parallel work,
the rigidity of construction sequences, and the distribution of risk across organizational boundaries.
Project management operates within a bounded solution space defined by architectural
relationships, rather than as a freely configurable control mechanism.

At the same time, project management practices reciprocally influence architectural outcomes.
Budgetary constraints, schedule commitments, regulatory requirements, and governance
arrangements shape which architectural alternatives are considered viable. Phasing strategies,
modularization, scope reduction, and deferred functionality frequently reflect managerial
imperatives rather than purely engineering optimization (Kerzner, 2009). Architectural outcomes
are thus co-produced through interactions between technical design and managerial control.

By conceptualizing infrastructural architecture as a project-structuring system, infrastructure
projects can be understood as socio-technical configurations in which technical and managerial
logics are inseparable. Persistent delivery challenges are therefore better interpreted as
consequences of misalignment between architectural interdependencies and project governance
mechanisms, rather than as failures of execution.

While this dynamic is particularly salient in large and complex infrastructure projects, it applies
more broadly to infrastructure systems characterized by permanence and high interdependence,
regardless of scale.

Infrastructure Projects as Temporary Organizations Delivering Permanent Systems

A defining characteristic of infrastructure projects is the asymmetry between the temporary nature
of the project organization and the permanence of the system delivered. Projects dissolve upon
completion, but infrastructure assets persist for decades, shaping operational practices,
institutional arrangements, and future development trajectories.
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Governance-of-projects research emphasizes that long-term value is generated when temporary
projects are effectively linked to permanent organizational structures (Riis et al., 2019). This
linkage is especially critical in infrastructure contexts, where value realization occurs primarily
during operation rather than at delivery. Architectural decisions made during project execution
embed assumptions about use, maintenance, adaptability, and expansion that constrain future
options.

Conventional project success criteria—time, cost, and scope—are therefore insufficient for
infrastructure projects. A project may be deemed successful at completion while simultaneously
locking in architectural configurations that undermine long-term system performance. Viewing
infrastructure projects as temporary organizations delivering permanent socio-technical systems
shifts analytical attention from delivery efficiency to system stewardship.

From this perspective, architectural decisions become governance decisions. Choices regarding
system configuration, interfaces, and flexibility are not merely technical matters but strategic
interventions with long-term societal consequences. Project governance frameworks that fail to
account for this asymmetry risk optimizing short-term delivery outcomes at the expense of
long-term infrastructure value.

Findings

The conceptual synthesis yields five principal findings. First, persistent infrastructure delivery
challenges are linked to analytical separation between infrastructural architecture and project
management, which obscures how architectural decisions shape project organization, coordination
requirements, risk exposure, and governance arrangements. Second, infrastructural architecture
functions as a project-structuring system: architectural interdependencies generate patterns of
dependency, sequencing, interface demands, and integration risk that precede managerial choice.
Third, project management practices in infrastructure projects operate within a bounded solution
space defined by architectural relationships, and therefore are best theorized as contingent
responses to system characteristics rather than universally applicable techniques. Fourth,
architectural outcomes and project management practices are reciprocally constitutive, as
managerial imperatives such as budgetary constraints, schedule commitments, regulatory
requirements, and governance arrangements shape the viability of architectural alternatives. Fifth,
infrastructure projects are temporary organizations delivering permanent socio-technical systems,
making conventional time—cost—scope success criteria insufficient and elevating architectural
choices to governance decisions with long-term consequences.

Discussion

Taken together, the framework reframes infrastructure delivery challenges as consequences of
misalignment between architectural interdependencies and governance mechanisms rather than as
isolated execution failures. It shifts the emphasis of project management theory from tool-centric
control toward governance of system-shaping processes and highlights that complexity in
infrastructure projects arises not only from stakeholder environments but also from architectural
configurations that structure coordination and risk across the project lifecycle.

The findings reinforce the need to move beyond linear and reductionist models of project delivery.
Existing approaches, which treat design, management, and governance as sequential and separable
functions, fail to capture the systemic nature of infrastructure projects. By contrast, the framework
developed in this study illustrates that these elements are interdependent and co-evolving. This
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theoretical repositioning is significant because it shifts the analytical focus from isolated phases of
project delivery to the structural relationships that determine project outcomes.

Implications for Project Management Theory

The conceptual framework developed in this paper has several implications for project
management theory.

First, it challenges tool-centric and methodology-centric perspectives by demonstrating that
project structures are generated by underlying architectural interdependencies. Project
management practices should therefore be theorized as contingent responses to system
characteristics rather than as universally applicable techniques (Kerzner, 2009).

Second, the framework extends governance-of-projects theory by explicitly incorporating
infrastructural permanence and irreversibility. This extension highlights the need to evaluate
projects not only as delivery efforts but as interventions in evolving socio-technical systems (Riis
etal., 2019).

Third, the framework contributes to complexity research by locating complexity not solely in
organizational arrangements or stakeholder environments, but in architectural configurations that
structure coordination and risk across the project lifecycle (Thomé et al., 2015).

Together, these implications suggest a shift in project management theory from managing projects
as isolated endeavors toward governing projects as system-shaping processes.

Theoretical Relevance and Contribution

The relevance of the conceptual framework developed in this study lies in its ability to reconcile
fragmented theoretical perspectives across architecture, project management, and governance.
Traditional project management theory emphasizes planning, control, and execution, often treating
project structures as configurable and independent of technical system characteristics. However,
this study demonstrates that infrastructural architecture functions as a project-structuring system,
constraining and shaping managerial choices, coordination patterns, and risk exposure.

This perspective extends existing theory by repositioning project management as a
system-contingent discipline rather than a universal set of tools and techniques. Project
management practices are thus better understood as adaptive responses to architectural
interdependencies rather than standalone mechanisms of control.

In addition, the framework enriches governance-of-projects theory by identifying governance as
the critical integrating mechanism that aligns architectural decisions with project execution and
long-term strategic objectives. This expands the scope of governance beyond oversight and
compliance toward system-level coordination and value realization.

Finally, the study contributes to systems theory by demonstrating that infrastructure projects
should be conceptualized as temporary organizations embedded within permanent socio-technical
systems. This framing highlights the dynamic interaction between design, execution, and
governance, and explains how misalignment among these elements leads to persistent performance
challenges.

Collectively, these contributions provide a unifying theoretical lens for understanding
infrastructure delivery as a system-level phenomenon, thereby advancing the theoretical
foundations of project management and governance research.
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Implications for Practice and Policy

For practitioners and policymakers, the framework underscores the importance of early-stage
architectural decision-making and its integration with project governance. Infrastructure sponsors,
regulators, and public agencies should recognize that project management controls cannot
compensate for architectural misalignment and that governance mechanisms must explicitly
address long-term system performance.

This perspective supports stronger emphasis on front-end shaping, cross-disciplinary integration,
and governance arrangements that extend beyond project completion into operations and asset
management.

Theoretical Relevance and Contribution

The theoretical relevance of this study to practice and policy lies in its reframing of infrastructure
delivery as a system-level phenomenon rather than a purely managerial process. The findings
demonstrate that project outcomes are structurally shaped by infrastructural architecture and its
interaction with governance arrangements, rather than by execution practices alone. This insight
has important practical implications: it suggests that improvements in project performance cannot
be achieved solely through enhanced planning, control, or managerial techniques, but must instead
address alignment at the level of system design.

For practitioners, this implies a shift from an execution-centered approach toward early-stage
integration of architectural, managerial, and governance decisions. Project managers and
organizational leaders must recognize that architectural interdependencies constrain and shape
project structures, requiring adaptive management rather than purely tool-based control.

For policymakers, the study highlights the need to conceptualize architectural decisions as
governance decisions with long-term consequences for system performance and societal value.
Governance frameworks should therefore extend beyond project oversight to incorporate lifecycle
considerations, ensuring alignment between design, execution, and operational requirements.
Collectively, these insights emphasize that effective infrastructure delivery depends on aligning
technical systems, managerial processes, and governance structures as an integrated whole.

Recommendations

The study recommends strengthening front-end shaping by explicitly integrating architectural
decision-making with project governance, recognizing that project controls cannot compensate for
architectural misalignment. Infrastructure sponsors, regulators, and public agencies should adopt
governance arrangements that extend beyond project completion into operations and asset
management, and emphasize cross-disciplinary integration to ensure long-term system
performance and value realization.

Conclusion and Future Research

This paper has developed a conceptual framework integrating infrastructural architecture and
project management through a systems and governance perspective. By conceptualizing
infrastructural architecture as a project-structuring system, the paper reframes infrastructure
projects as temporary organizations delivering permanent socio-technical systems.

As a conceptual paper, this study does not seek empirical validation. Instead, it provides a
theoretically grounded framework intended to support future empirical research examining how
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architectural interdependencies shape project governance, delivery performance, and long-term
infrastructure value across sectors.

The relevance of this study lies in its reconceptualization of project management as a
system-contingent discipline, where architectural configurations, governance structures, and
execution processes are inherently intertwined, providing a more robust theoretical foundation for
understanding and improving infrastructure project performance.
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