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Abstract: Cost overruns in highway projects constitute a major financial challenge, particularly in Southeast Nigeria,
where they create substantial risks for stakeholders and investors. According to Flyvbjerg et al. (2009), the two principal
causes of cost overruns are optimism bias and strategic misrepresentation. Additional studies have identified a wide range
of contributing factors.To address these challenges, this research develops a conceptual framework aimed at mitigating
cost overruns in highway construction projects. The framework identifies the causes of overruns, explains their effects on
project delivery, and outlines strategies for mitigation (Farooqi & Azhar, 2019). Its purpose is to clarify how cost overruns
originate and provide practical guidance for reducing them.The primary objective is to design and validate a framework
tailored to federal highway projects in Southeast Nigeria. This framework is built using a contextualized, literature-driven
approach that incorporates insights from prior studies on infrastructure cost overruns in Nigeria. The research draws on a
dataset of publicly funded highway projects provided by the Federal Ministry of Works (2006—-2016) and employs a
multistage sampling technique. In the first stage, five states in Southeast Nigeria were selected. Data were collected directly
from each state and analyzed to determine the relationship between potential overrun factors and actual cost escalations
using Pearson’s correlation coefficient. Findings reveal that project length, original contract sum, and revised contract
sum are key contributors to cost overruns in the region. Other important factors include material price fluctuations,
design modifications, and project management inefficiencies. The analysis shows a strong positive correlation between
revised contract sums and overall cost overruns. For example, the construction of main works and associated
infrastructure for the Second Niger Bridge (11.79 km, linking Anambra and Delta States) originally contracted at
N206,151,693,014.87 was revised to N300,981,471,801.71, producing a cost deviation of approximately
N1,094,829,778,786.90.To explain these findings, several theoretical perspectives can be applied, including the Theory of
Constraints, systems thinking, and transaction cost economics. These frameworks emphasize inadequate planning, weak
contract management, and external economic pressures as major drivers of cost escalation.By integrating these insights,
the proposed conceptual framework provides strategies to mitigate cost overruns, reduce financial risk, and improve the
efficiency and success rate of federal highway projects in Southeast Nigeria.
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I INTRODUCTION projects are exposed to multiple risks at different stages of
construction, often encountering cost overruns along their

Roads account for over 90% of intercity and intracity
transportation of people, goods, agricultural produce,
merchandise, livestock, and mobile services in Nigeria.
Developing an efficient road transport network not only
reduces transportation costs—in both money and time—but
also fosters regional integration within the country and
promotes stronger cross-border relations (Aldagheiri, 2009).
However, road construction is time-intensive, and its funding
is typically spread over extended periods. As a result, road
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routes. Given that Nigerian roads are frequently procured at
exorbitant costs (Centre for Social Justice, 2016), cost
overruns pose a serious threat to the nation’s fiscal stability.
They reduce both the quality and quantity of projects that can
be delivered (Sebastian-Dauda, 2017; Ogbu & Adindu, 2019).

Despite these challenges, highway infrastructure
remains one of Nigeria’s largest areas of construction
investment. According to the Federal Ministry of Works and
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Housing (2019), the unique, dynamic, and increasingly
complex nature of highway projects—combined with the
competitive and fragmented construction industry—creates
persistent uncertainties. These uncertainties make cost
management extremely difficult and result in poor financial
performance for publicly funded highway projects (Flyvbjerg
et al., 2009).

Federal highway projects in Southeast Nigeria are
particularly affected, with cost overruns causing significant
delays, budget distortions, and slowed regional development
(Johnson & Babu, 2018). This research seeks to develop a
tailored framework for mitigating these overruns by
examining the region’s unique challenges. Drawing upon
existing literature on infrastructure cost escalation, the study
identifies key factors and impacts of cost overruns in
Southeast Nigeria. It then proposes practical, context-specific
strategies to improve project management, optimize resource
allocation, and enhance the overall efficiency and
effectiveness of federal highway construction in the region.

The study therefore would add to knowledge by
carrying out this research on framework for mitigation
project cost overrun on highway construction projects
delivery in Nigeria. The study therefore seeks to:

e Assessing Theoretical Frameworks to Address Cost
Escalation in Federal Highway Construction Projects in
South East Nigeria,

e Examining theoretical frameworks explaining the factors
contributing to cost overruns in federal highway projects
within South-East Nigeria,

e Ascertain the validity of the framework for mitigating
project cost overrun on Federal highway projects in south
east Nigeria.

1. LITERATURE REVIEW

A. Concept of Project Cost Overrun

A project cost overrun occurs when the actual
expenditure of a project exceeds its originally budgeted or
estimated cost. Cost overruns are a widespread challenge in
construction, particularly in highway infrastructure projects,
regardless of project scale or geographic location (Johnson &
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Babu, 2018). Flyvbjerg et al. (2018) further observed that
highway projects consistently record significant cost
escalations, a trend especially pronounced in emerging
economies where dishonest practices may result in costs
nearly doubling original estimates (Durdyev, 2012).

Cost overruns arise from multiple factors, including
unforeseen complications, inaccurate cost forecasting, and
inadequate project management. They can severely affect
project profitability and lead to substantial financial losses.
Scholars generally define cost overruns as the difference
between a project’s final actual cost and its initially agreed
cost. However, definitions vary depending on the baseline
used for the initial estimate—whether at the time of the
formal decision to build, during project definition, or at
contract award—each of which affects the measured
magnitude of overruns (Flyvbjerg et al., 2019).

The literature identifies numerous causes of cost
overruns. Afetornu, Edum-Fotwe, and McCaffer (2006)
emphasized two key components: the accuracy of cost
estimates and the effectiveness of cost control during
execution. Mahamid and Bruland (2011) attributed overruns
to material price fluctuations, while Doloi (2013) cited
insufficient technical expertise among key stakeholders as a
barrier to successful project delivery. Akinsiku et al. (2014)
identified inadequate pre-contract planning by clients and
consultants as a major contributor. Conversely, Ahiaga-
Dagbui et al. (2015) argued that attributing overruns to
isolated causes is counterproductive; they advocate
examining the project as an interconnected system where
variables interact dynamically. Similarly, Olaniran (2015)
highlighted the complex interplay between project
characteristics, human factors, technology, organizational
structure, and culture as critical determinants of cost
performance. Building on these insights, researchers have
advanced approaches to guide the development of conceptual
frameworks for mitigating cost overruns in highway
construction. Such frameworks analyze the root causes and
impacts of overruns, identify strategies for mitigation, and
explain how these inefficiencies emerge and can be
addressed (Farooqi & Azhar, 2019).
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» Structured Framework for Controlling Cost Overruns in Major Highway Construction”
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Fig 1 Conceptual Framework for Mitigating Road Construction Projects’ Cost Overruns Reported that Project Size has High
Impact on Cost Deviation in Road Constructions.
Source: Journal of Applied Sciences &amp; Environmental Sustainability 2019.

B. Concept of Federal Highway Project

A Federal Highway Project is a large-scale road
infrastructure initiative planned, financed, and typically
supervised by the national government. Such projects aim to
strengthen inter-regional connectivity, stimulate economic
growth, and enhance both national security and mobility
(Ngwu, 2021). Federal highways generally constitute a
strategic component of a nation’s road network, linking
major cities, industrial centers, seaports, border crossings,
and military installations, thereby facilitating the efficient
movement of goods and people over long distances
(Anyanwu, 2022).

The roles and responsibilities associated with federal
highway projects include formulating national transportation
policies, identifying priority corridors, allocating budgets and
grants to states and implementing agencies, and enforcing
environmental, safety, design, and labor standards. In
addition, federal authorities coordinate with state, local, and
regional governments to ensure effective project delivery
(Ngwu, 2022).
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C. Execution Stages of Federal Highway Projects in Nigeria
Federal highway in south east Nigeria will be executed
through the following stages according to Ngwu, (2021):

» Planning and Feasibility Studies:
Route selection, traffic projections, economic viability.
Environmental impact assessments.

> Project Approval and Funding:
Submission to the federal transportation authority,
Budget approvals and grant allocation.

> Design and Tendering:
Engineering design based on federal standards, Bidding
process to select contractors.

> Land Acquisition and Clearances:
Acquisition of land by local/state governments,
Clearance from environmental and other regulatory bodies.
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» Construction:
Groundwork, paving, installation of safety features,
Monitoring and quality assurance.

» Commissioning and Operation:
Official opening for public use, Long-term maintenance
and upgrades as required.

D. Highway Construction Projects Cost Overrun in Nigeria

The success of any procurement strategy for road
infrastructure development depends on creating an enabling
environment for both public and private investors (Okeke,
2010). Such an environment is best fostered through an
efficient and effective institutional and cost management
framework. This study seeks to develop a methodological
framework for mitigating cost overruns in federal highway
projects in Southeast Nigeria, with the goal of providing
guidance for highway consultants. A comprehensive review
of the literature on Public-Private Partnership (PPP) road
project development in Nigeria is undertaken to evaluate the
perceptions of investors and researchers regarding the
effectiveness of existing institutional and legal frameworks.
The review also examines the key factors influencing the
efficiency and performance of PPP-based procurement
systems. Findings indicate that road infrastructure provision
in Nigeria predominantly operates through joint venture
arrangements in the form of PPPs. However, the reviewed
literature reveals that weaknesses in the institutional and
legal frameworks governing procurement arrangements
remain critical barriers to successful project delivery. With
increasing demand for road infrastructure, the study
concludes that the implementation of an effective cost
management framework can significantly enhance project
performance, operational efficiency, and stakeholder
engagement (Okeke, 2010).The study demonstrates that
implementing a conceptual framework for quantity surveyors
to align project cost estimates with actual costs—and to
mitigate cost overruns in road projects—can deliver
significant benefits, including improved performance, greater
efficiency, and enhanced stakeholder engagement. Moreover,
the framework offers a structured approach to planning,
organizing, leading, and controlling project activities,
ensuring alignment with organizational objectives while
fostering a culture of continuous improvement.

E. Project Cost Overruns Mitigation

Ahuja, Dozie, and AbouRizk (2014) contend that the
overall success or failure of construction projects is largely
determined by the accuracy of cost estimates produced
throughout the project lifecycle. They argue that inaccurate
or overly optimistic estimates at any stage can cascade into
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significant financial shortfalls and eventual project failure.
This perspective underscores estimation as a foundational
skill in project management, positioning it as both a technical
and strategic necessity. Complementing this view, Ejaz, Ali,
and Tahir (2011) stress that cost overruns can be mitigated
through the systematic application of effective management
tools. While Ahuja et al. (2014) focus primarily on the
accuracy of forecasting, Ejaz et al. (2011) imply that errors in
estimates are not inevitable but can be corrected or controlled
if project managers employ structured tools to monitor
performance against cost baselines. Similarly, Shibani and
Arumugam (2015) highlight that sound cost management
practices are essential for timely and successful project
completion, suggesting that even accurate estimates require
continuous oversight to remain valid under changing project
conditions. Doloi (2013) adds another dimension by
emphasizing the contractor’s site management capability as a
determinant of cost performance.

This view suggests that beyond technical forecasting
and high-level management tools, day-to-day operational
control—such as resource allocation, labor supervision, and
progress tracking—plays an equally pivotal role in
minimizing overruns. In contrast, Notten (2013) advocates
for a proactive stance, arguing that early-warning systems are
necessary to detect emerging risks before they escalate into
major cost deviations.Ejaz (2011) further extends this
discussion by emphasizing collaboration among contractors,
clients, and consultants. He proposes structured meetings
before and after project milestones to improve
communication and decision-making, thereby reducing the
likelihood of both delays and cost overruns. This position
aligns with Peter and William (2006), who assert that cost
overruns have no single solution but require a multifaceted
approach that addresses estimation accuracy, project controls,
operational efficiency, and stakeholder coordination
simultaneously.

Taken together, these studies illustrate that while
accurate cost estimation (Ahuja et al., 2014) is a critical
starting point, it is insufficient on its own. Effective cost
control demands a combination of forecasting precision,
robust management tools (Ejaz et al., 2011), site-level
managerial competence (Doloi, 2013), early risk detection
(Notten, 2013), and collaborative governance mechanisms
(Ejaz, 2011). As Peter and William (2006) note, sustainable
solutions to cost overruns must integrate these perspectives
into a holistic framework rather than relying on any single
corrective measure.
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» Conceptual Framework for Mitigating Road Construction Projects Cost Overrun in Fig 2.
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Fig 2 Cost Overrun Causes
Source: Author (2025)

F. Study Framework, Methods and Theory
The overall framework methods utilized for the present study, highway cost overrun assessment. A detailed discussion of
each aspect of the framework is also presented in Fig 3.
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Fig 3 Study Framework, Methods and Theory
Source: Author (2025)
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G. Theoretical Framework Background

In developing a conceptual framework to mitigate cost
overruns in highway construction projects in Southeast
Nigeria, this study adopts multiple causation theory, chaos
theory, cost theory, and cost drivers theory as its theoretical
foundation. These perspectives were selected because they
collectively capture the multidimensional nature of cost
overruns. Multiple causation theory explains how diverse,
interacting factors contribute to cost escalation, while chaos
theory highlights the unpredictable and dynamic behavior of
construction projects in complex environments. Cost theory
and cost drivers theory provide an economic basis for
identifying and analyzing the specific variables that influence
project expenditures. Together, these frameworks offer an
integrated approach for diagnosing the root causes of cost
overruns and designing targeted strategies to minimize them.

e Multiple causation theory and chaos theory provide
insight into the diverse and interacting factors that
contribute to cost overruns, while systems theory offers a
structured basis for formulating effective mitigation
strategies. Within this framework, key concepts such as
“project cost overrun” and “federal highway project” are
clearly defined and contextualized, ensuring consistency
with the theoretical perspectives employed. The
framework also builds upon the various causes of cost
overruns identified in the literature review, integrating
them into a coherent model that links theoretical
understanding to practical application.

e Cost Theoretical Framework: Exploring the Interplay
Between Project Factors and Costs Highway construction
projects represent highly complex endeavors that demand
rigorous planning, precise resource allocation, and robust
management to achieve successful delivery. Central to
both the planning and execution phases is the nuanced
relationship between diverse project factors—such as
design requirements, material availability, labor
efficiency, and regulatory constraints—and the overall
cost structure. Understanding this interplay is critical for
developing accurate cost estimates, mitigating financial
risks, and ensuring that project objectives are met within
budgetary limits.

e Cost Drivers Theory as a Basis for Understanding Project
Expenditure A key theoretical lens for examining project
expenditure is the Cost Drivers Theory, which asserts that
identifiable factors—referred to as cost drivers—directly
shape the overall cost structure of construction projects.
These drivers include, but are not limited to, material
prices, labor productivity, equipment requirements,
regulatory compliance, and environmental constraints
(Oluwoye, Oyedele, & Akinade, 2019). By isolating and
analyzing these variables, the theory provides a structured
basis for understanding how cost fluctuations originate
and propagate through the lifecycle of a project. This
perspective is particularly valuable for highway
construction projects, where such factors interact in
complex ways, amplifying the risk of cost overruns if not
effectively anticipated and managed.

Scholars have proposed various theoretical perspectives
to explain the causes of project overruns. Following an
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extensive literature review, Love et al. (2019) identified two
predominant schools of thought: evolution theory and
psycho-strategy theory. Evolution theory, supported by the
majority of researchers, attributes overruns primarily to scope
and definition changes that occur after project inception.
However, this view has been criticized for failing to address
the reliability of initial schedules and cost baselines
(Eizakshiri, Chan, & Emsley, 2011). Closely aligned with
this perspective, AlSehaimi, Koskela, and Tzortzopoulos
(2013) argue that poor project management practices during
both planning and execution stages are key drivers of
overruns—a position reinforced by Frimpong, Oluwoye, and
Crawford (2013) and Le-Hoai, Lee, and Lee (2018), who link
inaccurate estimates and weak managerial control to cost and
schedule deviations. Yet, this line of reasoning leaves
unresolved questions: what underlying factors cause
ineffective planning and control, and why do project teams
deviate from agreed objectives? Consequently, evolution-
based explanations may be incomplete. In contrast, the
psycho-strategy theory, advanced by Flyvbjerg (2017),
attributes cost and time overruns to optimism bias and
strategic misrepresentation. According to this view,
stakeholders deliberately or subconsciously underestimate
costs and overstate benefits during the early planning stages
to secure project approval, leading to systematic inaccuracies
in baseline estimates.

For this study, integrating both theories provides a
richer foundation for analyzing cost overruns in Nigerian
federal highway projects. The combined perspective
highlights that overruns stem not only from managerial and
technical deficiencies, as suggested by evolution theory, but
also from cognitive and behavioral biases identified in
psycho-strategy theory. This dual understanding justifies the
adoption of multiple causation theory, which recognizes that
cost overruns result from the interaction of diverse and
interdependent factors. Chaos theory further supports this
approach by acknowledging the unpredictable and nonlinear
dynamics of large-scale infrastructure projects, where small
changes in scope or estimation can produce
disproportionately large impacts. Finally, systems theory
underpins the development of the study’s conceptual
framework by emphasizing the need for an integrated,
holistic approach that accounts for the relationships among
people, processes, and technology. Together, these theories
provide a robust methodological foundation for diagnosing
the root causes of cost overruns and for designing targeted,
context-specific mitigation strategies.

H. Theoretical Justification for Framework Selection

Scholars have proposed various theoretical perspectives
to explain the causes of project overruns. Following an
extensive literature review, Love et al. (2019) identified two
predominant schools of thought: evolution theory and
psycho-strategy theory.

Evolution theory, supported by the majority of
researchers, attributes overruns primarily to scope and
definition changes that occur after project inception.
However, this view has been criticized for failing to address
the reliability of initial schedules and cost baselines
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(Eizakshiri, Chan, & Emsley, 2011). Closely aligned with
this perspective, AlSehaimi, Koskela, and Tzortzopoulos
(2013) argue that poor project management practices during
both planning and execution stages are key drivers of
overruns—a position reinforced by Frimpong, Oluwoye, and
Crawford (2013) and Le-Hoali, Lee, and Lee (2018), who link
inaccurate estimates and weak managerial control to cost and
schedule deviations. Yet, this line of reasoning leaves
unresolved questions: what underlying factors cause
ineffective planning and control, and why do project teams
deviate from agreed objectives? Consequently, evolution-
based explanations may be incomplete.

In contrast, the psycho-strategy theory, advanced by
Flyvbjerg (2017), attributes cost and time overruns to
optimism bias and strategic misrepresentation. According to
this view, stakeholders deliberately or subconsciously
underestimate costs and overstate benefits during the early
planning stages to secure project approval, leading to
systematic inaccuracies in baseline estimates.

For this study, integrating both theories provides a
richer foundation for analyzing cost overruns in Nigerian
federal highway projects. The combined perspective
highlights that overruns stem not only from managerial and
technical deficiencies, as suggested by evolution theory, but
also from cognitive and behavioral biases identified in
psycho-strategy theory. This dual understanding justifies the
adoption of multiple causation theory, which recognizes that
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cost overruns result from the interaction of diverse and
interdependent factors. Chaos theory further supports this
approach by acknowledging the unpredictable and nonlinear
dynamics of large-scale infrastructure projects, where small
changes in scope or estimation can produce
disproportionately large impacts. Finally, systems theory
underpins the development of the study’s conceptual
framework by emphasizing the need for an integrated,
holistic approach that accounts for the relationships among
people, processes, and technology. Together, these theories
provide a robust methodological foundation for diagnosing
the root causes of cost overruns and for designing targeted,
context-specific mitigation strategies. This theory answers
the question of why estimates and plans are inaccurate. Other
schools of thought are that of "pathogens" and "cost growth"
(Ahiaga Dagbui and Smith, 2014). The first theory is that
there are many intermediate events and actions called
"pathogens" such as errors which, unaccounted for at project
estimate build-up, remain latent but drive up costs later.

The other theory is that "cost growth" is a natural
phenomenon because projects evolve due to change is
inevitable, which unfortunately does not move towards a
solution but acceptance of the inevitability of change.

I. Theoretical Framework

The theoretical frame of the cause of construction
Projects cost overrun Ramanathan, Memon, Salim and Aziz
(2014) in figure 4.

Cost overrun
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Fig 4 Theoretical Framework
Source: Materials Science and Engineering (2017)
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» Theoretical Framework: Empirical Evidence and the
Need for a Mitigation Model

Empirical studies consistently demonstrate that large-
scale transport infrastructure projects are prone to significant
cost overruns. Pickrell (1990), in a study conducted for the
U.S. Department of Transportation on rail transit projects
with a total value of US$24.5 billion, reported an average
capital cost overrun of 61% across eight projects, with
individual variances ranging from —10% to +106%. Similarly,
a review by the Auditor General of Sweden (1994), covering
15 road and rail projects, revealed an average cost overrun of
86% for eight road projects (ranging from —2% to +182%)
and 17% for seven rail projects (ranging from -14% to
+74%). Further evidence from Fouracre et al. (2020), in a
study commissioned by the UK Transport and Road Research
Laboratory (TRRL) on 21 metro systems in developing
countries, indicated that six projects experienced cost
overruns exceeding 50%, with two reaching as high as 500%,
three up to 100%, and four up to 50%. These findings
highlight the persistent and global nature of cost overruns,
underscoring the necessity for a structured framework to
mitigate their occurrence. In this study, a new cost overrun
mitigation framework is proposed. Causes of cost escalation
in highway projects were first identified through an extensive
literature review and subsequently categorized from
consultants’ perspectives according to their mode of impact.
This typology addresses the current limitation in
understanding the underlying drivers of cost overruns, which
often impedes effective mitigation strategies. By mapping
recurrent causes from previous studies, the research develops
a set of “ideal types” that both simplify the inherent
complexity and improve managerial comprehension.
Furthermore, this classification provides a predictive
foundation for analyzing dependent variables in subsequent
phases of the research, ultimately informing a more robust
approach to cost management in highway projects.

» Theoretical Framework for Cost Overrun Mitigation

The persistent occurrence of cost overruns in
transportation infrastructure projects reinforces the need for a
robust theoretical foundation to guide mitigation strategies.
As discussed in Section 2.X, Multiple Causation Theory and
Chaos Theory provide insight into the complex, interrelated,
and often unpredictable factors contributing to owverruns,
while Systems Theory highlights the importance of
understanding these factors as part of an integrated whole.
Building on these perspectives, this section situates cost
overrun mitigation within a cost-focused theoretical lens,
demonstrating how systemic patterns of overruns can be
identified and classified to inform effective management
interventions.

» Empirical Evidence

Empirical studies provide compelling evidence of the
magnitude and persistence of cost overruns. Pickrell (1990),
in a study for the U.S. Department of Transportation covering
rail transit projects valued at US$24.5 billion, reported an
average capital cost overrun of 61%, with individual
deviations ranging from -10% to +106%. Similarly, the
Auditor General of Sweden (1994), reviewing 15 road and
rail projects, found that road projects averaged 86% overruns
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(ranging from —2% to +182%), while rail projects averaged
17% (ranging from —14% to +74%). Fouracre et al. (2020), in
research for the UK Transport and Road Research Laboratory
(TRRL) covering 21 metro systems in developing countries,
revealed six projects with cost overruns above 50%,
including two approaching 500%, three near 100%, and four
around 50%.

» Theoretical Perspectives Findings

These findings align with Multiple Causation Theory,
which suggests that overruns rarely stem from a single source
but instead result from interacting technical, managerial, and
environmental factors. Chaos Theory reinforces this by
emphasizing the sensitivity of cost performance to even
minor changes during project planning and execution,
leading to disproportionate impacts on final outcomes.
Systems Theory underscores the need to view these factors as
components of an integrated system, where deficiencies in
one area can propagate and magnify across the entire project
lifecycle. Together, these theories highlight the necessity of
analyzing cost drivers holistically rather than in isolation.

» Framework Development

To operationalize these theoretical insights, this study
proposes a conceptual cost overrun mitigation framework.
Causes of escalation, identified through an extensive
literature review, were grouped from consultants’
perspectives into typologies based on their relative impact on
overruns. This structured classification reduces conceptual
complexity and enhances the ability to design targeted
interventions. By mapping recurring causes into “ideal
types,” the framework enables prediction of key dependent
variables and establishes a consistent basis for evaluating
cost control strategies in federal highway projects.

Integrating Multiple Causation, Chaos, and Systems
Theories with cost-focused empirical evidence ensures that
the proposed framework is both conceptually rigorous and
practically grounded for application in Nigeria’s highway
construction sector.

1. METHODOLOGY

This study adopts a contextualized, literature-driven
methodology to develop a conceptual framework for
mitigating cost overruns in highway construction projects in
South-East Nigeria. The approach integrates empirical
project data with established theoretical perspectives to
ensure both practical relevance and conceptual rigor. The
research draws upon an extensive review of literature on
infrastructure cost overruns in Nigeria to identify recurring
causative factors and regional nuances. These insights are
then anchored in a specific dataset of publicly funded federal
highway projects executed by the Federal Ministry of Works
between 2006 and 2012, providing a robust empirical
foundation for the framework. This dataset enables
systematic examination of cost performance trends, project
characteristics, and the underlying drivers of overruns.

By focusing on highway projects within the South-East
geopolitical zone (Enugu, Ebonyi, Abia, Anambra, and Imo
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states), the methodology explicitly accounts for regional
variations in infrastructure delivery. Recognizing that cost
overrun factors differ across locations and project types, the
study employs a targeted, context-sensitive analysis rather
than a generic national approach.

The choice of methodology—combining literature
synthesis with project-specific data analysis—directly
reflects the study’s objectives: to ground the proposed
mitigation framework in empirical evidence, to ensure
alignment with documented cost overrun patterns, and to
enhance its applicability to federal highway projects in
South-East Nigeria.

The research design follows the methodological
principles advanced by Bryman and Bell (2015),
emphasizing context-sensitive inquiry and systematic
integration of literature and empirical data. This study
adopts a mixed-methods approach, combining qualitative
content analysis of prior studies with quantitative
examination of project cost data to identify and classify the
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drivers of cost overruns. Consistent with Bryman and Bell’s
guidance, these techniques provide a robust basis for
developing a conceptual framework that is empirically
grounded yet theoretically rigorous.

Qualitative analysis will be used to synthesize findings
from the literature review, extracting recurring themes,
causal patterns, and theoretical propositions regarding cost
overruns. Quantitative methods—including trend analysis
and factor classification—will be applied to the dataset of
publicly funded highway projects executed by the Federal
Ministry of Works between 2006 and 2012. This dual
approach enables a systematic mapping of cost overrun
factors and their relative significance.

The ultimate objective is to produce a practical and
context-specific framework for mitigating cost overruns in
federal highway projects across South-East Nigeria. The
framework will emerge from a structured synthesis of
qualitative insights and quantitative evidence, ensuring both
conceptual rigor and operational applicability.

Table 1 Magnitude of Cost Overruns in Some Selected Highway Projects in Nigeria

S/n | Zone Project Length(k Original Revisedcontract | Revisedcontra Cost | Yea
0 m) contrctsum(N) sum(N) ct sum (N) overru r
n (%
1 North Dualization of Abuja- 42 11,227,571,390. | 28,666,721,831.6 | 17,439,150,441. | 155.3 | 200
Centr Abaji-Lokoja road 4 23 6
al (Section I)
2 North Dualization of Kano- 117.8 35,841,452,834. | 65,315,458,261.5 | 29,474,005,426. 82.2 200
East Maiduguri highway 9 71 6
(Section Il: Shuari-
Azare)
3 North Dualization of Kano- 105 37,047,307,376. | 55,122,713,072.0 | 18,075,405,695. 48.8 200
West Maiduguri highway 2 69 6
(Section I: Kano-Wudil-
Shuari)
4 | South | Rehabilitation,reconstruct 43.6 70,753,387,798. | 134,861,795,702. | 64,108,407,904. 90.6 201
West ion and expansion of 80 38 3

Lagos-Ibadan dual
carriageway (Section
I:lagos-Shagamu)

5 South Rehabilitation of 32
East Otoucha- Ihaji-Nzam-
Innoma-lheaka Ibaji
Section of Otoucha-
Ibaji-Odulu-Ajegwu
Road in Anambra State

5,804,811,747.0 | 7,173,909,755.40 | 1,369,098,008.3 | 23.6 200

6 9

6 | South Dualization of Lokoja- 54.2
South Benin Road:Obajana
Junctin-Benin
(Section 111 Phase I
Auchi- Ehor)

11,659,588,909. | 34,866,400,154.5 | 23,206,811,244. 199 201

6 87 2

Source: FMW&H (2019)

» Sampling Procedure and Data Sources

A multistage sampling technique was adopted to ensure
that the study adequately represented highway projects across
South-East Nigeria. In the first stage, all five states in the
geopolitical zone—Abia, Anambra, Ebonyi, Enugu, and

NISRT25AUG1205

Imo—were purposively selected as the geographic focus of
the research. In the second stage, project-specific respondents
were identified. The research team visited each state to obtain
official lists of key stakeholders (including contractors,
consultants, and ministry officials), from which respondents
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were systematically sampled. Data for the study were
obtained from both primary and secondary sources. Primary
data were collected directly from industry practitioners
through structured questionnaires and interviews, while
secondary data were drawn from project records and official
documentation supplied by the Federal Ministry of Works.

To examine the relationship between identified cost
overrun factors and actual cost performance, the study
applied inferential statistical techniques. These methods were
used to test associations, determine the strength of
correlations, and evaluate the predictive relevance of specific
cost drivers within Nigerian highway construction projects.

V. RESULTS AND DISCUSSION

» Patterns of Project Cost Overruns in Federal Highway
Construction Across South-East Nigeria

Archival records reveal substantial cost overruns in
highway construction projects across Nigeria, though the
South-East region demonstrates comparatively lower overrun
percentages than other regions. Employing descriptive
statistical techniques enables the identification of trends and
contextual factors influencing these outcomes. For instance,
the rehabilitation of the Otoucha—Ibaji-Nzam-Innoma—
Iheaka section of the Otoucha—Ibaji—Odulu-Ajegwu Road in
Anambra State recorded a 23.6% cost overrun—the lowest
among the reviewed projects. This comparatively modest
variance suggests the presence of more effective cost-control
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mechanisms or region-specific conditions warranting further
investigation.

» Empirical Evidence of Cost Overruns

Projects in the North Central, North East, North West,
South West, and South South zones recorded markedly
higher cost overruns, ranging from 48.8% to 199%. Notably,
the dualization of the Lokoja—Benin Road in the South South
zone experienced a 199% overrun, while the dualization of
the Abuja—Abaji-Lokoja road in the North Central zone
recorded a 155.3% overrun. In several cases, project costs
exceeded the original contract sums by billions of Naira,
underscoring the urgent need for more robust and systematic
cost management practices in highway construction.

The dataset, covering projects implemented between
2006 and 2013, does not exhibit a clear correlation between
project year and the percentage of cost overrun. Instead, the
evidence highlights cost escalation as a persistent and
systemic issue rather than an isolated or time-bound
occurrence. This pattern reinforces the need to adopt a
comprehensive theoretical framework—such as Multiple
Causation, Chaos, and Systems Theory—to account for the
complex, multi-factorial nature of cost overruns and guide
the development of effective mitigation strategies.

» Method of Analysis for the First Objective: Assessing
Theoretical Frameworks to Address Cost Escalation in
Federal Highway Construction Projects in South East
Nigeria

Table 2 Magnitude of Cost Overruns in Some Selected Highway Projects in Nigeria

S/n | Zone Project Lengt Original Revisedcontract | Revisedcontract Cost | Year
0 h(km) | contrctsum (N) sum (N) sum (N) overru
n (%
1 North Dualization of Abuja- 42 11,227,571,390.4 | 28,666,721,831.64 | 17,439,150,441.2 155.3 200
Centra | Abaji-Lokoja road (Section 1 3 6
| )
2 North Dualization of Kano- 117.8 | 35,841,452,834.8 | 65,315,458,261.59 | 29,474,005,426.7 82.2 200
East Maiduguri highway 8 1 6
(Section Il: Shuari-Azare)
3 North Dualization of Kano- 105 37,047,307,376.3 | 55,122,713,072.02 | 18,075,405,695.6 48.8 200
West Maiduguri highway 3 9 6
(Section I: Kano-Wudil-
Shuari)
4 South | Rehabilitation,reconstructio | 43.6 70,753,387,798.4 | 134,861,795,702.8 | 64,108,407,904.3 90.6 201
West n and expansion of Lagos- 2 0 8 3
Ibadan dual carriageway
(Section I:lagos-Shagamu)
5 South | Rehabilitation of Otoucha- 32 5,804,811,747.04 | 7,173,909,755.40 | 1,369,098,008.36 23.6 200
East Ibaji-Nzam-Innoma-lheaka 9
Ibaji Section of Otoucha-
Ibaji-Odulu-Ajegwu Road
in Anambra State
6 South Dualization of Lokoja- 54.2 11,659,588,909.6 | 34,866,400,154.56 | 23,206,811,244.8 199 201
South Benin Road:Obajana 9 7 2
Junctin-Benin
(Section 11 Phase I: Auchi-
Ehor)
Source: FMW&H (2019).
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Assessing theoretical frameworks for mitigating
highway construction cost overruns in southeast Nigeria. In
assessing theoretical frameworks for mitigating highway
construction cost overruns in South-East Nigeria, this study
employs a combination of descriptive and inferential
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statistical methods. The research involves systematically
collecting data on factors contributing to cost overruns,
analyzing their relative impact, and testing hypotheses
regarding the effectiveness of proposed mitigation
strategies.".

Table 3 Identify Potential Factors of Cost Overruns in Some Selected Highway Projects in Nigeria

PROJECT (South East)
(km)

Project Length

Original contract | Revised contract | Cost Overrun (%6):
sum (N) sum (N),

Rehabilitation of Otoucha- Ibaji-Nzam- 32
Innoma-lheaka Ibaji Section of Otoucha-
Ibaji-Odulu-Ajegwu Road in Anambra State.

5,804,811,747.04 |117,173,909,755.40 23.6

Source: FMW&H (2019)

» Empirical Evidence

Building on the earlier discussion of Multiple Causation,
Chaos, and Systems Theory, data from Table 3 demonstrate
that cost overruns are a persistent and systemic issue in
South-East Nigeria’s federal highway projects. Using
descriptive and inferential statistical methods, the study
examined the magnitude and distribution of overruns to
identify the most influential factors. For instance, the
rehabilitation of the Otoucha-lbaji-Nzam-Innoma-lheaka
Ibaji road recorded a 23.6% cost overrun, the lowest among
surveyed projects yet still indicative of chronic escalation.
More severe overruns elsewhere reflect recurring problems
such as poor contract management, inaccurate cost estimation,
and inefficiencies in labor and material supply chains—
factors consistent with the complex, interdependent dynamics
described in the theoretical section.

» Theoretical Perspectives Finding

The empirical findings reinforce and extend the earlier
theoretical discussion. Multiple Causation Theory and Chaos
Theory explain how interacting managerial, technical, and
environmental variables create unpredictable escalation paths,
while Systems Theory emphasizes the need to view highway
projects as interconnected networks where a failure in one
component reverberates across the whole system. When
combined with Cost Drivers Theory, which pinpoints
measurable inputs like labor, materials, equipment, and
regulatory factors, these perspectives provide a structured
lens for interpreting which factors drive cost overruns most
strongly in the South-East context.

» Framework Development

By explicitly mapping statistically significant findings
to the theoretical insights established earlier, this study
develops a context-specific conceptual framework for cost

overrun mitigation. The framework organizes the complex
causes of overruns into manageable categories aligned with
the principles of Multiple Causation, Chaos, and Systems
Theory, enabling practitioners to anticipate cascading effects
rather than respond reactively. Integrating these theories with
empirical data ensures that the framework is both evidence-
driven and theoretically grounded, providing a robust
foundation for testing mitigation strategies and generating
targeted recommendations for highway construction projects
in South-East Nigeria.

» Theoretical Frameworks of Factors that Causes Project
Cost Overruns on Federal Highway Projects in South
East, Nigeria

Examining theoretical frameworks explaining the
factors contributing to cost overruns in federal highway
projects within South-East Nigeria.

"Building on the earlier discussion of Multiple
Causation, Chaos, and Systems Theory, several
complementary frameworks further illuminate the drivers of
cost overruns in Nigerian highway construction projects.
These include the Theory of Constraints, systems thinking,
and transaction cost economics. Collectively, these
perspectives reinforce the understanding that cost escalation
results from an interdependent network of factors—such as
inadequate planning, weak contract management, and
external economic pressures—rather than from any single
cause.

Table 3 summarizes the primary factors contributing to
cost overruns in federal highway projects within South-East
Nigeria, demonstrating how these theoretical perspectives
align to explain the persistent complexity of project cost
management."

Table 4 Identify Potential Factors of Cost Overruns in Some Selected Highway Projects in Nigeria

PROJECT (South East) Project Original contract | Revised contract |Cost Overrun
Length (km) sum (N) sum (N), (%):
Rehabilitation of Otoucha- Ibaji-Nzam-Innoma-lheaka 5,804,811,747.04 |117,173,909,755.40 24
Ibaji Section of Otoucha- Ibaji-Odulu-Ajegwu Road in
Anambra State.
Dualization of aba -i kot ekpene 30,649,735,111.38 | 44,442,115,911.50 45
Road in a bia/ akwa ibom states
Contract n0.6569
Ehabilitation of umuahia 13,296,283,968.66 | 18,614,797,556.12 40
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(i kwuano )- i kot ekpene road:
Umuahia -u mudike in abia state

Construction of main works
Includingassociated infrastructure for the 2 " niger bridge
linking anambra and delta states, c/no. 6475

11.799  [206,151,693,014.87/300,981.471,801.71 46

2n d Niger Bridge

Outstanding portion of
Dualisation of odukpani - itu
(spur ididep itam) itu - ikot
Ekpene : Lot 2. Itu - ikot
Ekpenec /no.6669

50,527,447,708.82 | 72,254,250,223.61 43

Source: FMW&H (2019)

Empirical Assessment of Cost Overrun Factors in
South-East Nigeria. Drawing from Table 4, this study
evaluates the theoretical frameworks of factors contributing
to cost overruns in highway construction projects within

South-East Nigeria by applying inferential statistical methods.

Specifically, correlation analysis—using the Pearson
correlation  coefficient—was employed to  explore
relationships among variables such as project length, original
contract sum, revised contract sum, and cost overrun
percentage. The analysis focused on five federal highway
projects in the South-East region to capture the area’s unique
cost overrun characteristics. This quantitative approach
provides deeper insight into how these factors interact,
complementing the Multiple Causation, Chaos, and Systems
Theory framework by identifying statistically significant
linkages that underpin cost escalation in regional highway
projects. To identify the potential factors contributing to cost
overruns in South-East Nigeria, Pearson correlation
coefficient analysis was applied to data from five federal
highway projects. The variables examined include project
length (km), original contract sum (¥), revised contract sum
(M), and cost overrun percentage (%).Dataset of South-East
Federal Highway Projects (2006-2013):

Rehabilitation of Otoucha—Ibaji—Nzam-Innoma-lheaka
Ibaji Section (Anambra State) — 32 km; N 5,804,811,747.04
(original); N 7,173,909,755.40 (revised); 24% overrun
Dualization of Aba-lkot Ekpene Road (Abia/Akwa Ibom
States, Contract No. 6569) — 73 km; ¥ 30,649,735,111.38
(original); N 44,442,115,911.50 (revised); 45% overrun.
Rehabilitation of Umuahia (Ikwuano)-lkot Ekpene Road:
Umuahia-Umudike (Abia State) - 49 km; N
13,296,283,968.66 (original); ¥ 18,614,797,556.12 (revised);
40% overrun .Construction of Main Works Including
Associated Infrastructure for the Second Niger Bridge
(Anambra/Delta States, Contract No. 6475) — 11.8 km; N

206,151,693,014.87 (original); N  300,981,471,801.71
(revised); 46% overrun. Outstanding Portion of Dualization
of Odukpani-Itu (Spur Ididep—Itam)—Itu—Ikot Ekpene (Lot 2,
Contract No. 6669) — 32 km; ¥ 50,527,447,708.82 (original);
N 72,254,250,223.61 (revised); 43% overrun.

> Analysis:

The Pearson correlation coefficient was calculated to
determine how project length, original contract sum, and
revised contract sum are related to cost overrun percentages.
This analysis seeks to reveal project scale (length and cost)
strongly predicts cost escalation, and whether certain factors
align with the p"Project": "Otoucha—Ibaji-Nzam-Innoma—
lheaka (Anambra)", "Length km": 32.0, "Original N":
5 804 811 747.04, "Revised N": 7 173 909 755.40,
"Overrun_pct_given": 24.0 },{"Project": "Aba—lkot Ekpene
Dualization (Abia/Akwa Ibom, C-6569)","Length_km": 73.0,
"Original _N": 30 649 735 111.38,"Revised N":
44 442 115 911.50, "Overrun_pct_given": 45.0},{"Project":
"Umuahia (Ikwuano)-lkot Ekpene Rehab: Umuahia-
Umudike(Abia)","Length_km™:49.0,"Original _N":13 296 2
83 968.66,"Revised N": 18 614 797 556.12,
"Overrun_pct_given"™: 40.0},{"Project": "Second Niger
Bridge Main  Works  (Anambra/Delta, C-6475)",
"Length_km": 11.799, "Original_N":
206 151 693 014.87,"Revised N": 300 981 471 801.71,
"Overrun_pct_given": 46.0},{ "Project": "Odukpani—Itu—Ikot
Ekpene Dualization (Lot 2, C-6669)", "Length km":
32.0,"Original_N": 50 527 447 708.82,"Revised_N":
72_254 250 223.61, "Overrun_pct_given™: 43.0}

df = pd.DataFrame(data)

Identified through the Multiple Causation, Chaos, and
Systems Theory framework.’

( Result Length km  Original N Revised N Overrun_pct_given
Length_km 1.000 0.660 -0.657 0.120
Original _N 0.660 1.000 1.000 0.526
Revised N 0.657 1.000 1.000 0.527
Overrun_pct_given 0.120 0.526 0.527 1.000
Overrun_pct_calc 0.121 0.524 0.525 1.000
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Overrun_pct_calc

Length km 0.121
Original_N 0.524
Revised N 0.525
Owverrun_pct_given 1.000
Owverrun_pct_calc 1.000
Pearson_r

Length _km 0.120

Original N 0.526

Revised N 0.527)

| ran the Pearson correlation analysis on your five
South-East projects and put the full dataset and results in
three interactive tables:

e South-East Highway Projects Dataset (with computed
overruns)

e Overrun % vs Project length (km): 0.120 — very weak
positive association

e Overrun % vs Original contract sum (¥): 0.526 —
moderate positive association

e Overrun % vs Revised contract sum (N): 0.527 —
moderate positive association

(Computed overrun % from the contract sums matches
the given percentages to two decimals, confirming internal
consistency.) Results (Pearson r) Overrun % vs Project
length (km): 0.120 — very weak positive association.
Overrun % vs Original contract sum (¥): 0.526 — moderate
positive association.

e Overrun % vs Revised contract sum (N): 0.527 —
moderate positive association (Computed overrun % from
the contract sums matches the given percentages to two
decimals, confirming internal consistency). Potential
factors contributing to cost overruns in highway projects
in the South East, based on the provided data and
common construction industry issues, include project
length, original contract sum, and the revised contract
sum. These factors, along with others like material costs,
design changes, and project management issues, the
further analyzed using correlation analysis to determine
their impact on cost overruns. The results shows the
following impacts as ;

v Fluctuations in material prices, especially in a region
with potential supply chain issues or currency instability,
can significantly impact project costs,

v Modifications to the project's design during construction
can introduce delays and require additional resources,
leading to cost increases.

v' Poor planning, inadequate site supervision, lack of
coordination between stakeholders, and delays in
decision-making can all contribute to cost overruns.

NISRT25AUG1205
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v/ External factors like adverse weather conditions,
political instability, or social unrest can also disrupt
project progress and lead to cost overruns.

v A contractor's financial stability, experience, and ability
to manage resources effectively can also influence
project costs.

» Assessing Cost Overruns in South-East Nigerian Federal
Highway Projects

The year of project initiation may influence material
prices, inflation, and macroeconomic shocks, suggesting that
a time variable should be considered in future analyses or
disaggregated by project year. In the present study,
correlation analysis shows a strong positive relationship
between revised contract sum and cost overrun percentage,
which is expected because cost overruns are derived from
contract adjustments. For example, the construction of the
Main Works and Associated Infrastructure for the Second
Niger Bridge (11.79 km) had an original contract sum of
N206.15 billion and a revised contract sum of N300.98
billion, representing a deviation of over 394 billion (=46%).
Such large adjustments indicate significant scope changes,
inflationary effects, or managerial issues.

These findings reinforce the need to view cost overruns
not as single-factor problems but as systemic outcomes of
interacting drivers. Several theoretical frameworks help
explain these dynamics:

e Theory of Constraints highlights bottlenecks in planning,
procurement, or financing that drive escalation.

e Systems Thinking emphasizes the interdependence
between technical, managerial, and economic factors,
consistent with the Multiple Causation and Chaos
perspectives outlined earlier.

e Transaction Cost Economics explains how contractual
inefficiencies, renegotiations, and poor oversight inflate
costs.

Together, these frameworks show that inadequate
planning, poor contract management, and exposure to volatile
economic forces contribute to persistent cost overruns in
South-East Nigerian highway projects.
> Integrating Theoretical

Frameworks

To assess the factors contributing to cost overruns in
federal highway projects within Southeast Nigeria, Pearson
correlation analysis was conducted using data from five
representative projects (Table 4). This dataset includes
variables such as project length, original contract sum,
revised contract sum, and cost overrun percentage. The
analysis identifies how these variables interrelate,
highlighting which factors exert the strongest influence on
cost escalation.

Empirical  Analysis  with

The results indicate a strong positive correlation
between revised contract sum and cost overrun percentage, as
expected since cost overruns are directly derived from
contract revisions. For example, the construction of the main
works and associated infrastructure for the Second Niger
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Bridge (11.79 km) exhibited a substantial cost increase from
an original contract sum of ¥206.15 billion to a revised sum
of N300.98 billion. This deviation of over ¥94.8 billion
underscores how major scope adjustments or poor cost
forecasting can drive overruns.These findings align with the
Multiple Causation, Chaos, and Systems Theory perspective
introduced earlier in this chapter, which emphasizes that cost
overruns often emerge from interacting technical, managerial,
and economic factors rather than a single cause. Similarly,
the Theory of Constraints suggests that bottlenecks in
procurement, contract administration, or resource availability
can amplify cost growth. Systems Thinking further frames
these overruns as feedback loops within project delivery
processes, while Transaction Cost Economics highlights the
role of contractual inefficiencies and renegotiation costs.By
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embedding the statistical results within these theoretical
perspectives, the analysis provides both quantitative evidence
(via correlation coefficients) and a conceptual explanation for
why factors such as project size, contract adjustments, and
resource management contribute to persistent overruns. This
integrated approach ensures that the mitigation framework
developed later in the study is firmly grounded in both
empirical data and established theoretical models.

> Validity of the Framework for Mitigating Project Cost
Overrun on Federal Highway Projects in South East
Nigeria, Ascertain the Validity of the Framework for
Mitigating Project Cost Overrun on Federal Highway
Projects in South East Nigeria.

Table 5 Identify Potential Factors of Cost Overruns in Some Selected Highway Projects in Nigeria

PROJECT (South East)

Project Length | Original contract | Revised contract |Cost Overrun

sum (N) sum (N), (%0):

Rehabilitation of Otoucha- Ibaji-Nzam-Innoma-lheaka
Ibaji Section of Otoucha- Ibaji-Odulu-Ajegwu Road in
Anambra State.

5,804,811,747.04 |17,173,909,755.40 23.6

Source: FMW&H (2019)

o Case Analysis:
Rehabilitation of Otoucha—Ibaji—-Nzam—Innoma—Iheaka
Ibaji Section (Anambra State).

Table 5 shows that the Rehabilitation of Otoucha—Ibaji—
Nzam-Innoma-lheaka Ibaji Section of the Otoucha—Ibaji—
Odulu-Ajegwu Road in Anambra State, Southeast Nigeria,
experienced a 23.6% cost overrun. This figure, derived by
comparing the original and revised contract sums, is lower
than cost overruns reported for several other federal highway
projects but still reflects a substantial financial impact
requiring mitigation strategies.

e Project Details:

v’ Project: Rehabilitation of Otoucha—Ibaji—Nzam-Innoma-—
Iheaka Ibaji Section of the Otoucha—Ibaji—Odulu-Ajegwu
Road

v' Project Length: 32 km, Original Contract Sum:
N5,804,811,747.04, Revised Contract Sum:
N7,173,909,755.40

v" Cost Overrun: 23.6%.

e Theoretical Linkage:

This moderate but notable cost overrun aligns with the
Multiple Causation, Chaos, and Systems Theory framework
discussed earlier, which emphasizes how interconnected
factors—such as inaccurate cost estimates, weak contract
oversight, and external economic shocks—can compound to
produce overruns even in relatively well-managed projects.
Similarly, insights from the Theory of Constraints and
Transaction Cost Economics suggest that bottlenecks in
project  execution, procurement inefficiencies, and
coordination failures add hidden costs that escalate final
expenditures.

NISRT25AUG1205

e Implication:

By situating this case within these theoretical lenses, it
becomes clear that addressing cost overruns in federal
highway projects requires a systemic approach—one that
moves beyond isolated fixes to integrated strategies for
planning accuracy, contract management, and risk control.Do
you want me to add an explicit link to your earlier theoretical
frameworks (e.g., Multiple Causation, Chaos, and Systems
Theory, Theory of Constraints, etc.) so this case example fits
seamlessly into your methodology/theoretical chapter? Or
keep it strictly as a results write-up without theory references?

e Case Analysis: Dualization of Aba-lkot Ekpene Road
(Abia/Akwa Ibom States)
Table 5 indicates a 45% cost overrun on the Dualization
of Aba-lkot Ekpene Road (Contract No. 6569), highlighting
a major escalation relative to its original contract sum.

v Project details:Project Length: 73 km ,Original Contract
Sum: ¥30,649,735,111.38 , Revised Contract Sum:
N44,442,115,911.50

v" Cost Overrun: 45%

e Theoretical Linkage:

This significant cost escalation reflects the Multiple
Causation and Chaos Theory framework, which shows how
numerous small inefficiencies—delayed funding, inaccurate
estimates, shifting material costs—compound into large
overruns. Applying the Theory of Constraints, the dualization
project’s complexity likely created bottlenecks in right-of-
way acquisition and contractor mobilization, amplifying costs.
Similarly, Transaction Cost Economics highlights hidden
negotiation, monitoring, and compliance expenses when
scope changes arise.
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e Implication:

The findings confirm that federal highway projects
require stronger risk management mechanisms and contract
governance to avoid cascading overruns caused by
interconnected systemic factors.

v' Case Analysis: Rehabilitation of Umuahia (Ikwuano)—
Ikot Ekpene Road, Abia State

v’ Table 5 records a 40% cost overrun for the Rehabilitation
of Umuabhia (Ikwuano)—Ikot Ekpene Road.

v' Project details: Project Length: 49 km ,Original Contract
Sum: N13,296,283,968.66 ,Revised Contract Sum:
N18,614,797,556.12

v Cost Overrun: 40%

e Theoretical Linkage:

According to Systems Theory, inefficiencies at multiple
levels—funding approvals, design revisions, and resource
allocation—interact in nonlinear ways to raise costs. Theory
of Constraints suggests that even if physical construction
bottlenecks were minimal, institutional and financial
bottlenecks likely drove schedule slippage and variation
orders. Transaction Cost Economics explains the added
burden of renegotiating contract terms as project parameters
evolved.

e Implication:

The case reinforces that cost overruns are not caused by
isolated errors but by systemic weaknesses in governance,
planning, and contract execution.

v' Case Analysis: Construction of Main Works Including
Associated Infrastructure for the Second Niger Bridge
(Anambra/Delta States)

v Table 5 shows a 46% cost overrun for the Second Niger
Bridge Main Works, one of the highest-profile
infrastructure projects in Southeast Nigeria.

v Project details: Project Length: 11.79 km ,Original
Contract Sum: ¥N206,151,693,014.87 ,Revised Contract
Sum: N300,981,471,801.71

v' Cost Overrun: 46%

e Theoretical Linkage:

The Multiple Causation and Chaos Theory framework
clarifies why large strategic projects are highly susceptible to
cost instability—minor early-stage estimation errors are
magnified through scope revisions, inflation shocks, and
supply-chain volatility. Theory of Constraints highlights
technical bottlenecks such as engineering design changes,
while Transaction Cost Economics points to high
renegotiation and monitoring expenses in complex public-
private contracts.

e Implication:

The overruns demonstrate that even flagship projects
are vulnerable to systemic weaknesses and that integrated
risk planning, not isolated technical fixes, is essential to cost
control.

v/ Case Analysis: Outstanding Portion of Dualization of
Odukpani—Itu—Ikot Ekpene Road (Lot 2)
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v’ Table 5 shows a 43% cost overrun for the Outstanding
Portion of the Dualization of Odukpani—Itu—lkot Ekpene
Road (Lot 2).

v" Project details: Project Length: 32 km ,Original Contract
Sum: N50,527,447,708.82 ,Revised Contract Sum:
}N72,254,250,223.61

v’ Cost Overrun: 43%

e Theoretical Linkage:

Within  Systems Theory, fragmented coordination
between federal agencies, contractors, and state authorities
likely produced nonlinear cost growth. Theory of Constraints
suggests roadwork sequencing and right-of-way challenges
created critical delays, while Transaction Cost Economics
explains that mid-project adjustments significantly increased
negotiation and supervision costs.

e Implication:

The case confirms that effective cost management in
highway projects must account for institutional bottlenecks as
well as physical construction challenges.

» Empirical Evidence and Theoretical Linkage

The analysis of federal highway projects in Southeast
Nigeria reveals consistent patterns of cost overruns,
highlighting the complex interplay of factors that influence
project costs. Using Pearson correlation analysis and
comparisons of original versus revised contract sums, the
study examined five representative projects, focusing on
variables such as project length, original contract sum,
revised contract sum, and cost overrun percentage (Table 5).

Across these projects, cost overruns ranged from 23.6%
for the Rehabilitation of Otoucha-Ibaji-Nzam-Innoma-—
Iheaka Ibaji Road to 46% for the Second Niger Bridge Main
Works. While the Otoucha-lbaji project exhibited a
comparatively moderate owverrun, it still represents a
significant financial impact. Larger projects, such as the
Aba-lkot Ekpene dualization (45%) and the Niger Bridge
(46%), demonstrate how scope, contract complexity, and
project scale exacerbate financial deviations.

e Pearson Correlation Analysis:

Correlation  analysis  revealed the following
relationships between project characteristics and cost overrun
percentages:

v" Project length vs. Cost Overrun (%): r = 0.120 — very
weak positive correlation Original contract sum vs. Cost
Overrun (%): r = 0.526 — moderate positive correlation

v' Revised contract sum vs. Cost Overrun (%): r = 0.527 —
moderate positive correlation

These results indicate that the financial scale of a
project (contract sums) has a stronger association with cost
overruns than project length. This aligns with the observation
that larger-budget projects tend to experience amplified
managerial, technical, and economic challenges.
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e Theoretical Linkage:

The observed patterns support the Multiple Causation,
Chaos, and Systems Theory framework. Cost overruns arise
from the nonlinear interaction of multiple factors—including
scope changes, funding delays, resource allocation
inefficiencies, and inflationary pressures—rather than from
any single source. The Theory of Constraints explains how
project bottlenecks, whether technical (construction
sequencing, engineering challenges) or institutional
(procurement delays, regulatory approvals), exacerbate cost
escalation. Likewise, Transaction Cost Economics highlights
that  renegotiation, monitoring, and  administrative
inefficiencies increase project costs.

By integrating these empirical findings with the
theoretical perspectives, it becomes clear that cost overruns
in Southeast Nigerian federal highway projects are systemic
and multifactorial. This emphasizes the need for a holistic
mitigation framework, incorporating accurate forecasting,
proactive  risk management, and robust contract
governance—principles that are reflected in the conceptual
framework developed in this study.

V. CONCLUSION AND DISCUSSION

This study, using the Otoucha-Ibaji-Nzam-Innoma-
Iheaka Ibaji Section of the Otoucha-Ibaji-Odulu-Ajegwu
Road project as a case study, found a 23.6% cost overrun in
federal highway construction projects in Southeast Nigeria,
confirming the prevalence of budget escalation in such
projects. Analysis identified key contributors to cost overruns,
including project length, original and revised contract sums,
material price fluctuations, design modifications, inadequate
planning and supervision, stakeholder coordination issues,
and external factors such as weather, political instability, or
social unrest. Contractor performance—particularly financial
stability and resource management—also significantly
influenced costs. Temporal factors, including inflation and
year of execution, further affected project budgets.

Correlation analysis revealed a strong positive
relationship between revised contract sums and cost overruns.
For example, the 2nd Niger Bridge project (11.79 km) had an
original contract sum of 3¥206.15 billion, revised to ¥300.98
billion, highlighting substantial deviations from initial
estimates.

The study suggests that theoretical frameworks such as
the Theory of Constraints, Systems Thinking, and
Transaction Cost Economics provide valuable perspectives
for understanding and mitigating cost overruns. Addressing
these issues requires rigorous planning, improved stakeholder
coordination, and enhanced project monitoring to minimize
financial deviations in highway construction projects.

» Theoretical Implications:

To better understand and manage cost overruns in
Nigerian highway projects, the following theoretical
frameworks are applicable:
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Theory of Constraints (TOC): Identifies bottlenecks that
limit project performance and cause delays.

Systems Thinking: Provides a holistic approach to
analyze interrelated project factors, such as stakeholders,
resources, and environmental influences.

Transaction Cost Economics: Examines how
contractual arrangements, procurement decisions, and
coordination costs affect project outcomes.

In conclusion, cost overruns in Southeast Nigerian
highway projects are influenced by a combination of project-
specific, contractor-related, and external factors. Addressing
these issues requires robust planning, improved stakeholder
coordination, and the application of theoretical frameworks
to guide decision-making and reduce financial deviations.

» Recommendations:

e Improved Project Planning:

Emphasize thorough project planning with detailed
cost estimations, risk assessments, and contingency
planning to mitigate cost overruns.

e Enhanced Stakeholder Collaboration:

Foster better communication and collaboration
between project stakeholders (owners, contractors,
consultants) to identify and address potential issues early on.
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