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Abstract

It has been widely acknowledged that construction management, or CM, plays a
crucial role in enhancing the performance of construction projects, particularly
Design-Bid-Build (DBB) highway projects. However, little information is avail-
able regarding the role of CM in reducing or increasing the level of various project
performance parameters in the context of DBB highway projects, such as cost con-
trol, schedule compliance, and stakeholder satisfaction. This is a reason why this
research explores how CM integration affects such important metrics, attempt-
ing to fill this gap. The methodological approach of the study was quantitative,
utilizing survey data from clients, designers, contractors, and other related stake-
holders involved in DBB highway projects. Regression methods were employed in
the analysis to determine the relationship between CM practices and the outcomes

of project performance.

The results proved that CM integration led to a significant improvement in the
project performance. Namely, the average cost control score for CM projects was
4.2, while for non-CM projects, it was 3.2. The performance of schedules was
also considerably enhanced with an average score of 3.95 and 2.8, respectively,
in CM projects and non-CM projects. In CM projects, the median percentage
satisfaction score is 3.94, compared to 3.11 in non-CM projects. Moreover, the
CM-integrated project was significantly rated higher in terms of perceived value
and client support. Although less related to CM performance, it nonetheless had

a positive effect on Contractor Comfort.

This study contributes to the growing body of literature on CM practices, provid-
ing quantitative evidence of their positive impact on key project metrics. The find-
ings underscore the importance of CM integration in DBB highway projects
and offer a new perspective on the role of CM in improving both operational and

stakeholder outcomes.
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Chapter 1

Introduction

1.1 Background

Highway construction projects are critical for economic development and regional
connectivity [1]. Since 1960s, Islamabad, Pakistan’s planned capital, has seen
significant investments in highway infrastructure and rapid urban growth. The
main roads, the Islamabad Expressway and the most recently completed Margalla
Avenue, had a significant impact on urban mobility, land use patterns, and regional
integration with surrounding areas [2,3]. The Expressway, which permits north-
south traffic flow between Islamabad and Rawalpindi, and Margalla Avenue, which
serves as an east-west bypass, have significantly reduced travel times and eased
the burden on congested arterial roads [2,3]. Road infrastructure investments are
positively correlated with household welfare, job creation, and regional economic
development, according to empirical data from Pakistan [4,5]. By linking the
capital with satellite towns like Taxila and Wah Cantt via Margalla Avenue, travel
times between outlying communities and the city center have been greatly reduced.

This has increased employment markets and encouraged daily commutes [2].

Design Build Bid (DBB) project delivery model was the most commonly used
method during construction in the public sector all over the world since a long
time in the past. It adheres to a systematic procedure whereby different corpora-

tions handle different contracts to handle the different phases in design, bidding

1



Introduction 2

and construction of the project [6]. This has been facilitated by apparent adminis-
trative clarity, transparency during the awarding process of contracts, and reduced
chances of collusion or favoritism in the public procurement arena [7]. Original
agencies, like the National Highway Authority of Pakistan, Pakistan public works
department and Frontier Works Organization still apply DBB in the transportation
infrastructure and specifically in highways and roads because of legal agreements,
budgetary processes and institutional know-how. Empirical evidence attests that
DBB is employed in 60-80 percent of the infrastructure checks in the Ghanaian and
Nigerian public sectors [8,9]. In the Gilgit-Baltistan region of Pakistan, according
to the studies conducted there, the major road and building work in the Annual
Development Program (ADP) basically follows DBB. It is so due to the govern-
ment requirements in support of competitive bidding and tight budget control

[10].

This institutional preference for DBB usually stems from its perceived objectiv-
ity and procedural compliance with procurement laws, despite its inherent dis-
advantages when complexity or speed of delivery is required. Even in developed
nations, DBB is still frequently used in public works projects, despite the emer-
gence of alternatives such as Design-Build (DB) and Construction Manager at
Risk (CMAR). A study comparing DBB and DB in U.S. airport projects found
that DBB accounted for nearly 40% of non-residential public projects in the mid-
2010s [11]. DBB’s share in the rail and highway sectors remains over 50% due
to conservative adoption practices, a deeply rooted administrative culture, and a

dearth of enabling policy mechanisms for alternative models [9].

Despite criticisms and new delivery methods, DBB remains a preferred model in
both developed and developing countries due to its regulatory comfort zone, famil-
iarity, and institutional resilience. It is particularly embedded in the highway and
other civil infrastructure sectors, where sequential decision-making, cost control,
and transparency are required. One of the most severe criticisms of DBB is its
susceptibility to cost overruns. Comprehensive studies have shown that public-
sector DBB projects in Nigeria had mean overruns of 45.6%, with some exceeding

58% of the original budget [12]. Among the causes identified were inaccurate
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cost estimation, low-priced contractor bids, fragmented scope changes, and pro-
tracted awarding procedures. The study found that up to 65% of the cost overrun
burden under DBB was borne by clients, with consultants and contractors also
suffering severe financial hardship. [9] found that public-sector projects in Ghana
experienced average cost overruns of 30% to 40%, primarily due to scope creep,
bureaucratic delays, and systemic mismanagement. Developing economies have re-
ported similar results. This systemic inefficiency is partly due to "lock-in” effects,
which arise when early decisions during the design phase-based on insufficient cost
data restrict the flexibility to adapt or revise plans at later stages. Despite for-
mal bidding structures, this has resulted in an increase in final expenditure [13].
DBB’s division of contracts between design and construction exacerbates this be-
cause design errors lead to value-engineering modifications and addenda during
construction, which are factors that increase cost uncertainty and inflation [14].
The study found that DBB’s structural fragmentation removes accountability for
cost predictability until the very end of the process, allowing design errors and
poor estimations to eventually burden clients through change orders and contract

variations.

Delays are another persistent problem, especially with government-funded high-
way and infrastructure projects. Delays were generally 30% to 40% longer than
expected, according to research done in Gilgit Baltistan, Pakistan. Inadequate
feasibility studies, approvals, and delayed funding disbursement were among the
many problems that led to this, as were institutional inefficiencies and contrac-
tors’ limited capacity [10]. Similar analyses carried out in Pakistan’s Malakand
Division confirmed these issues, identifying the primary causes of delays as swing
weather, insufficient contractor financing, and late payments [10]. Part of the rea-
son for these delays is the rigorous DBB process, which demands that the design
be finished before bidding, which must conclude before construction can begin.
Any setback, such as incomplete documentation, resubmitted drawings, or de-
sign errors, stops progress [2]. Furthermore, contractors only work on post-bid
awards, which causes delays in the project by failing to provide timely input on
constructability or schedule feasibility. According to research on road projects

by [14], poor information exchange during procurement and construction, such as
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unclear RFPs (Request for Approval) and missing constructability feedback, di-
rectly results in errors and rework. The study recommended design-construction
overlap, early contractor involvement, and accountability consolidation as solu-
tions to DBB segmentation. These strategies reflect the growing consensus that
DBB’s rigid workflow and constrained communication channels are unsuitable for

complex, dynamic project environments.

The adoption of Construction Management (CM) techniques is increasingly being
pushed as a workable change to the current framework because of DBB’s extensive
use and well-known shortcomings. Either as a third-party Construction Manager
[CM Agency (CMa)] or as Construction Manager at Risk (CMAR), CM assigns a
dedicated manager to oversee design, cost estimation, scheduling, constructability
reviews, risk management, and stakeholder communication. CM assists DBB in
avoiding the financial surprises that occur at the end of the phase by incorporating
cost control throughout the project. The manager in the CMAR model transfers
cost risk from the owner and avoids overruns by committing to a Guaranteed Max-
imum Price (GMP) [17]. Empirical reviews have shown that early CMAR involve-
ment reduces client-side cost exposure and encourages realistic budgeting. Studies
conducted in the United States have shown that early contractor engagement can
lead to average cost and schedule savings of 7% and 10%, which are comparable
to Design-Build efficiencies while maintaining competitive bidding [18]. Similarly,
CM helps with proactive risk assessment and allocation. DBB typically saves these
tasks for later stages, but early CM presence in major transportation projects al-
lows collaborative identification of site uncertainties, contingency planning, and
schedule resilience [19]. Therefore, by avoiding costly change orders, night work,
and litigation, CM reduces both direct and indirect costs. By including CM at the
start of the design process, design and construction can overlap. This expedites
project completion without sacrificing bid competition or public procurement com-
pliance. A review of DBB highway projects found that combining responsibility
across the design, procurement, and construction phases and allowing contractor
input facilitated earlier mobilization and faster site progress. According to [16],
this decreased schedule slippage. This front-end overlap reduces administrative

waiting, idle time, and makes it easier to realign stakeholder expectations.
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A study carried out in Pakistani public-sector road and building programs confirms
similar findings: the application of CM practices led to improved planning, stricter
scheduling, and greater stakeholder accountability, all of which helped to lessen
persistent delays and coordination failures [10]. CM promotes constant collabora-
tion between designers, contractors, and owners at every stage. The construction
manager acts as the integrative hub by maintaining communication protocols,
monitoring the design’s constructability, and ensuring timely dispute resolution.
By encouraging clarity, dismantling adversarial pairings, and enhancing project
transparency, this collaborative culture combats the structural communication si-
los of DBB [20]. Lean-style coordination structures within DBB contexts enhance
the benefits of CM, according to last-planner implementation testimonies [20].
DBB highway projects have a potential of producing a superior project outcome
by having a CM involved at an early point and this can enhance the project out-
come by eliminating the miscommunication factor, and provides a better working
relationship and feasibility of the project [21]. Islamabad, being a developing ur-
ban centre can immensely use the services of a more efficient CM practices so that

its highway projects can be made to run on time and budget and to the standard.

1.2 Problem Statement

DBB that has been heavily used in Pakistan leads to a distinct design and con-
struction split of projects. The disconnection between design and construction
generates a lot of inefficiencies. The poor integration of the design and building
phases frequently results in expensive delays and an additional need for redesign
steps [20]. Construction teams often discover that initial plans conflict with on-
site realities, necessitating adjustments that extend timelines and increase costs.
Moreover, the unadopted nature of DBB arrangements may cause inefficiencies if
abrupt problems are encountered while building. In the case of highway projects,
the fluid nature of site conditions and construction issues means that high speed
response in decision making is a must in highway projects [10]. Therefore, the dis-
integration of the construction process is likely to lead to high costs, slow progress,

and poor-quality outcomes. [22], in his research has highlighted that conventional
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DBB projects within the developing nations like Pakistan tend to be plagued
with ineffective communication, poor construction management practices, and in-
sufficient integration across project stages, leading to project underperformance.
Such deficiencies are particularly marked in public sector highway projects where
complexities and co-ordination requirements are greater. In the end, the frag-
mentation in DBB framework constrains effective implementation of projects and
adverse impacts to the fulfilment of Pakistan’s larger goals for infrastructure devel-
opment particularly as regards to the highway projects in Islamabad. Therefore,
this study aims to assess the extent to which CM practices can mitigate these
inefficiencies and improve project performance in DBB highway projects, building

on the existing body of knowledge [22-24].

1.3 Research Motivation

The reasoning behind this investigation is because it aims to address the under-
lying shortcomings of Design-Bid-Build (DBB) in general, specifically to enhance
highway construction projects in Islamabad. Accounting for the continued delay
and cost overrun in DBB projects, this research aims at exploring the benefits
of adding on Construction Management (CM). CM interacts with all phases of
a project, starting from the design and ending with the project closing in order
to make the communication within the project smooth and the control over the

project effective.

The use of CM in DBB projects can highly improve the pace and efficiency of
delivering the projects. Construction managers make this possible by linking de-
sign to the actual construction to ensure the improvements are practical as well
as that construction can be implemented effectively and on time. Construction
managers provide continuous monitoring, allowing to mitigate the design changes
or construction issues with a timely resolution which can reduce the delay of the

project and avoid cost overruns.

This research seeks to add critical insights into the modalities through which
CM works to serve DBB projects in Islamabad addressing stronger infrastructure

outcome and more efficient delivery of projects with less cost.
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1.4 Research Objectives

This research aims to assess the effectiveness of Construction Management (CM)
in improving the performance of Design-Bid-Build (DBB) highway projects in

Islamabad. The specific objectives of the study are as follows:

(i) To evaluate the impact of Construction Management (CM) on
project performance, including cost efficiency, adherence to schedules,

and the quality of completed projects.

(ii) To investigate how CM addresses common issues in Design-Bid-Build

(DBB) projects such as miscommunication, delays, and cost overruns.

(iii) To assess stakeholder perceptions of CM’s role in improving project
performance in DBB highway projects in Islamabad, including contractors,

designers, and clients.

(iv) To compare DBB projects with and without CM to assess whether

CM integration results in a tangible improvement in project outcomes.

By meeting these objectives, the research will provide a comprehensive under-
standing of the role of CM in enhancing DBB highway projects, specifically in

Islamabad’s context.

1.5 Research Questions

The research will be guided by the following key questions:

(i) How does the integration of Construction Management (CM) influence the

project performance in DBB highway projects in Islamabad?

(i) What are the primary challenges faced in DBB highway projects in Islam-

abad, and how can CM mitigate these challenges?

(iii) To what extent does CM improve communication and coordination between

design and construction teams in DBB projects?
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(iv) What are the perceptions of stakeholders (contractors, designers, and clients)
regarding the effectiveness of CM in DBB highway projects?
(v) How do DBB projects with CM compare to those without in terms of cost,
schedule adherence, and quality of outcomes?
These questions will guide the data collection and analysis process, helping to

determine the practical benefits of integrating CM into DBB highway projects.

1.6 Scope and Limitations

The research is limited to the analysis of highway construction projects within
Islamabad and those that follow the Design-Bid-Build (DBB) framework. The
investigation aims to look at ongoing projects and the ones which have been con-
cluded while illustrating the use of construction methods such as construction
management (CM). Additionally, the research will collect data from a number
of project stakeholders like contractors, designers, and clients to measure their

opinion on the role of CM in contributing to better outcomes of projects.

The limits of the study that must be taken into account exist. Since the location
of investigation for the study is restricted to Islamabad, the results may not be
as-applicable to other parts of Pakistan. Second, the study will involve the use of
data offered directly by stakeholders, which, in some cases, can be far from being
completely genuine and unbiased. However, as the investigation focuses on DBB
projects, conclusions made from the investigation will not generalize from projects
that use alternative approaches of delivering such projects, such as Design-Build

(DB) or Public-Private Partnering (PPP).

Despite these limitations, the research will generate beneficial recommendations
for the improvement of DBB highway works in Islamabad through the use of

Construction Management practices.

1.7 Significance of the Study

The present study has a number of reasons. Firstly, it occupies the existent gap in

the contemporary research environment that studies the project development of



Introduction 9

the DBB highway in greater detail for a specific location, Islamabad, where there
exists an emerging infrastructure pressure. Secondly, the results of the research
will assist policy makers, engineers and contractors in the understanding of the

essence of early-stage integration of construction management [25].

In practice, results of the study can instruct agencies in the public sector and
project managers to enhance the project output with the help of CM strategies
[26]. This may result into shorter construction delays, cost savings and the en-
hancement of the quality of the public infrastructure. On a bigger picture, the
proper construction of highways will also enhance sustainable urbanization pro-

cess, connectivity and boost the economy of the area.

Besides, the research can also be said to support the Sustainable Development
Goals (SDGs), both SDG-9 (Industry, Innovation, and Infrastructure) and SDG-11
(Sustainable Cities and Communities), since it involves eco-friendly construction

procedures and more effective urban design [27].

The purpose of this study is both practical and academic with a view to contribute
to the literature and application of construction engineering and management prac-
tice by assessing and proposing measures that can enhance project performance

through application of construction management within DBB mode in Islamabad.

1.8 Brief Methodology

The chosen research topic, “Assessing the Impact of Construction Management
on Project Performance for Design-Bid-Build Highway Projects in Islamabad,” is
selected due to its importance and relevance in the construction industry, shaping
the entire research endeavour. This study is precisely crafted to examine the
Impact of CM on Project Performance for Design-Bid-Build Highway Projects in
Islamabad. The process initiates with the gathering of data, where primary data
is obtained through existing literature, while secondary data is derived through
close ended surveys questionnaires. A thorough literature review is performed
to create a theoretical framework, pinpoint research gaps, and comprehend the

existing knowledge regarding the Impact of CM on project performance.
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1.9 Thesis Outline

This research thesis is organized into five chapters to lead readers through the

investigative process and fulfil the study’s aims.

Chapter 1: Introduction provides the background, purpose, and context of the
study. It details the research goals, scope, limitations, and provides an overview

of the methodology employed.

Chapter 2: Literature Review offers an in-depth examination of current studies
regarding CM in DBB, associated challenges and their influence on project out-
comes. It highlights deficiencies in the existing body of work, underscoring the

significance of project characteristics and management efficiency.

Chapter 3: Research Methodology outlines the research design, data collection
methods, and analysis techniques being used, emphasizing a quantitative approach

to investigate the impact of CM in DBB for highway projects.

Chapter 4: Results and Discussion provides an analysis of the findings from

survey, examining the impact of CM on project performance in DBB.

Chapter 5: The Conclusions encapsulates the study’s findings, presents action-
able recommendations for stakeholders in the construction sector, and proposes
avenues for future inquiry to deepen the comprehension and selection of the CM

in DBB, the most effective project delivery methods.



Chapter 2

Literature Review

2.1 Introduction

The construction industry, particularly highway infrastructure development, con-
tinues to face significant challenges in project delivery performance, with tra-
ditional Design-Bid-Build (DBB) procurement methods experiencing persistent
issues related to cost overruns, schedule delays, and quality deficiencies. The in-
tegration of Construction Management (CM) practices within DBB frameworks
has emerged as a potential solution to address these systemic problems. This lit-
erature review examines the current state of knowledge regarding Construction
Management integration in DBB highway projects, focusing on performance im-
provements, cost control mechanisms, and stakeholder coordination enhancement.
The review synthesizes findings from recent academic research published between
2020 and 2025, providing a comprehensive foundation for understanding how CM
practices can address the inherent limitations of traditional DBB delivery methods

in highway construction projects.

2.2 Design-Bid-Build Project Delivery: Persis-
tent Challenges and Performance Deficien-

cies
Design-Bid-Build (DBB) method is currently used widely in the project delivery

world, especially in public infrastructure projects in the developing countries where

11
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such projects are served by regulatory frameworks and institutional practices to
provide traditional procurement techniques. Nevertheless, considerable scholarly
literature supports severe performance problems to related to DBB project, espe-
cially as per cost overruns, time overruns as well as quality. The recent excellent
research has shown that DBB projects still have high rates of escalation in costs so
that infrastructure projects are not uncommon to be around 20-80 percent of the
original contract value over their initial budgets, and such performance problems
have proved longstanding across the geographical context and the type of projects

[28,29).

The disjointed structure of DBB causes natural problems with the coordination of
the projects and communication, which vastly formed the body of recent academic
research. A study carried out by [30] representing projects in developing nations
pointed out poor communication between the design and construction stages as
one of the main causes of delays and cost overruns in project development. Forward
flow relationship of DBB i.e., the completion of the design before the contractor is
chosen usually ends in constructability concerns that could be felt at the construc-
tion stage and thus creates a time-based gap between the design and construction
team that gives rise to information vacuums that gives way to change orders of any
nature, rework and project extension. Moreover, competition bidding procedure
in DBB may give the priority to lowest cost instead of technical proficiency, which
interferes with the quality of projects and the final performance results, as stated
in the analysis of different research studies on the procurement practices in the

public sector [31,32].

The recent studies available on the highway construction projects indicate that
cost overruns in DBB projects are determined by several interrelated factors that
incur systemic inefficiencies. Diverse findings based on the in-depth consideration
of road infrastructure projects conducted by [33] revealed inaccurate cost esti-
mates, change of design, variation of quantities, and variations orders as some of
the main cost drivers and they commonly interact with one another during the
project lifecycle. The paper has highlighted the fact that political interference,
inflation and changes in specification are other factors that increase the incidence

of cost overruns, especially in government projects as project decisions are based
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on external influences outside the control of the projects. Other studies by [34] val-
idated such report and even pointed at the influence of poor feasibility study and
low risk assessment in exacerbating the issue of cost overruns in the construction

of highway-related projects.

The academic literature on DBB project delivery also gives massive attention
to the quality implications. As the research by [35,36] has shown, the lack of
coherence of DBB procurement usually leads to the instances of a quality failure
that become noticed during the late phases of the construction process or so that
they cost the most and appeared the most disruptive to resolve. Division of design
and construction duties in DBB projects leave out responsibility intervals that may
lead to quality issues that last the whole lifecycle of the project and eventually

long-term performance and maintenance needs of highway infrastructure assets.

TABLE 2.1: Overview of Key Challenges in DBB Highway Projects

Challenge Area Description Impact on DBB Projects

Fragmented Communication

Rigid Project Structure

Quality Control Issues

Time and Cost Overruns

Limited Innovation

Documentation Gaps

Lack of coordination among
design, bid, and construc-
tion teams

Limited flexibility once bid-
ding is completed
Contractor selected mainly
on lowest bid rather than
capability

Inadequate early-stage
planning and estimations
DBB’s sequential structure
restricts early input from
constructors

Incomplete or  unclear
project documentation

Delays, scope creep, and
misinterpretation of designs

Difficulty adapting to un-
foreseen on-site conditions
Compromised quality and
long-term performance

Budget overruns and de-
layed project completion
Missed opportunities for
cost-effective innovation

Increased risk of disputes
and change orders

2.3 CM Integration:

The Theoretical Founda-

tions and Implementation Frameworks

The use of Construction Management (CM) practices in the traditional DBB
framework is an important shift in the approach to project delivery and this shift
is justified by strong theoretical grounds and concrete evidence provided by re-

cent academic studies. Construction Management could be provided combined
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with Construction Manager at Risk (CMAR) or the first Construction Manager
as Agent (CMa) contracts, where professional management competence comes into
any project lifecycle, in its original design to the end of the project. According to
recent studies by [18], the introduction of CM may have a significant positive effect
on a project, offering constant supervision, better communication procedures, and

the prevention of risks that often present themselves in DBB strategies.

The conceptualization of CM integration lies in the systems theory and organiza-
tional behavior based on the belief in the significance of coordination, communica-
tion, and collaboration in the decision-making process in complex project settings.
According to the study conducted by [37,38], CM practices help to develop a sys-
tematic methodology of information handling, stakeholder management, and risk
control, which targets the inherent vulnerabilities of the popular DBB techniques
of delivery. The construction manager is a focal place that will enhance commu-
nication between the design and construction teams to make sure that project
decisions are made taking into consideration all the implications they may have in

any stage of a project.

Effectiveness of CM integration in highway project has been proved using com-
parative studies where the metrics performance of projects with various delivery
methods is monitored. According to a broader comparative analysis conducted by
[39], the cost control stood closer in projects using CM practices, at average cost
growth rates distinctively lower than in DBB projects. The conclusion of the study
was that CM-integrated projects resulted in an improved cost predictability of the
projects due to early contractor involvement, value engineering and overall project
cost tracking till the end of the project. These results indicate that CM practices
have the potential to solve the cost overrun problem that is inherent in traditional
DBB projects by debut cost management procedures and the implementation of

improved outlines of communication between the stakeholders.

The theoretical underpinnings of CM integration are also advanced by contem-
porary studies that proved that systematic project management strategies can
curb the coordination issues of DBB projects [40,41]. The study confirms that

CM practices develop systematic constructs of decision making, risk evaluation,



Literature Review 15

and quality control which enhance the performance of projects in various perfor-
mance areas. Leveraging of CM practices also enables the adoption of superior
project management systems i.e., use of Building Information Modeling (BIM),
lean construction concepts, and integrated project delivery systems and methods

that result in the improvement of the manner in which a project is performed.
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FIGURE 2.1: Average Cost Growth in DBB Projects Adapted from [39].

2.4 Communication Enhancement and Coordi-

nation of the Stakeholder Through CM

The achieved level of stakeholder coordination and communication following suc-
cessful Construction Management integration in DBB projects is one of the most
important promises in terms of addressing the critical flaws of traditional project
delivery methods. Lately, the academic literature has been very active in report-
ing the communication problems that have been ravaging the DBB projects as
design teams, contractors and clients usually work in relative solitude until it is
time to hand-over projects. Such a division of labor leaves room to misinterpreta-
tion, variations in project specifications, and delay of decision making, which can

seriously affect a project performance [42,43].
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The communication issues are mitigated by the practice of Construction Manage-
ment; it meets those issues through development of the centralized communica-
tion procedures and keeping the constant contact among all project members on
the basis of the project lifecycle. The study that conducted by [44] on highway
construction projects shows that the incorporation of CM generates systematic
communication systems which ensure frequent information exchange between the
design team and construction team which enhances the possibility to identify and
solve the probable problems early on. The construction manager acts like a hub
of information through whom all the stakeholders in the project will communicate
and hence issues become resolved within the shortest time possible and all con-
cerned people will be aware of what is going on in the project and what lies ahead

and the events that may have negative impact in the project execution.

Reduced project performance due to stakeholder dissatisfaction is eliminated by
stakeholder feedback between project stakeholders, and intra/inter-organizational
project performance. According to the works of [45,46], projects featuring applied
CM strategies have been proven to portray an increased degree of stakeholder
satisfaction since they involve more transparency, periodic reporting, and active
management of problems. The study confirms the existing views that CM prac-
tices build collaborative workplaces, which are quite different when compared to
the adversarial relationship developed in the traditional DBB project, where the
contractual lines can restrict communication and cooperation among the partici-

pants in the project.

Recent research by [47] further demonstrates that effective communication proto-
cols established through CM integration significantly reduce the incidence of dis-
putes and claims in highway construction projects. The study found that projects
with integrated CM practices experienced 40-60 percent fewer disputes compared
to traditional DBB projects, primarily due to improved information flow, clearer
role definitions, and proactive conflict resolution mechanisms. This reduction in
disputes not only improves project relationships but also contributes to better
cost and schedule performance by avoiding the delays and expenses associated

with formal dispute resolution processes.
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TABLE 2.2: Comparative Table how CM improves Stakeholder Coordination

Through CM
Aspect Traditional DBB CMM Integrated DBB References
Communication Flow Fragmented, delayed Centralized, real-time [44]
Dispute Frequency High (Baseline) 40-60% reduction [47]
Stakeholder Satisfaction Low (Adversarial) High (Collaborative) [45]
Issue Resolution Speed  Slow (Reactive) Fast (Proactive) [46]

2.5 Risk Management and Quality Assurance
Through Integrated CM

The integration of Construction Management is of significant importance as far as
risk management in highway projects is concerned due to a systematized approach
to risk identification, evaluation as well as mitigation plans inferred to help project
risks proactively in advance of causing project effects. The conventional DBB
projects tend to be reactive in dealing with risks, that is, dealing with the risks
as they occur, instead of approaching them systematically using systematic risk
management procedures. A study conducted by [48,49] proves that CM integration
offers holistic risk management approaches that target identification of risks at
the initial stages of the project lifecycle and formulate mitigation plans that avert

actualization of risks to impacts on the project.

Highway construction is a special case in which the initiation of CM integration
may involve proactive risk management to ensure that risk issues have a minor
and not a significant effect on the performance of the project because risks may be
externally imposed such like weather conditions, environmental regulations, and
concerns of the stakeholders in the community. Research conducted by [50,51]
confirms that CM practices develop systematic approaches to the assessment of
risks taking into consideration the variety of internal and external factors that
can influence the outcomes of projects as resulting in environmental conditions.
The study proves that projects, which have integrated CM practices enable better
risk mitigation solutions through continuous control, early warning, and flexible
response arrangements that can be activated in response to a problem prior to the

problem turning into an imperative issue.



Literature Review 18

Quality assurance is another important place where the practice of Construc-
tion Management can make a difference in the performance of a DBB project
by entailing quality controls in an orderly and run-through manner in perpetuity
throughout the project life cycle. [52,53] report that CM is beneficial in enhanc-
ing quality outcomes because it guarantees the systematic quality control process,
periodic inspections, and a prompt corrective response in case of quality problem
detection. The unending supervision that construction management professionals
would offer ensures that the standards of quality are upheld throughout the life of
the project unlike in the traditional DBB in which quality control might only be

limited to occasional checks and phase wise reviews.

Integration of CM practices also optimizes the process of overall project deliv-
ery by conduction of enhanced coordination of specialty contractors and suppliers
which is specifically of interest in highway works which generally contain numer-
ous specialty contractors as well as a complicated chain of supplies. A study by
[54] proved that the CM practice offers the measure of oversight and coordination
needed to keep such complicated relationships on track, such that all project par-
ticipants know what they are doing, when, and how the different activities they

perform related to each other.
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FIcure 2.2: Risk Mitigation Effectiveness adapted from [48,49,50].
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FIcUuRE 2.3: Quality Defects adapted from [52,53,54].

2.6 Economic Benefits and Performance Opti-

mization Through CM

The actual economic value of integration of the Construction Management to the
DBB highway project is higher than the mere cost control because instead of limit-
ing the value optimization of the project to cost control, the process of professional
construction management services is justified as a cost-effective overall increase of
value contribution to the project. Studies that have been conducted to assess the
financial benefits of CM practices reveal that the cost of initial outlay committed
in construction management services is usually recovered through realized savings
because of better project performance, less change orders, and increased schedule
adherence. [55] provided an in-depth breakdown of studies and found that CM im-
plementation led to savings on net projects averaging between 8-18 percent of total
projects due to a reduction in the number of reworks, better resource utilization,

and an increase in quality outcomes that could minimize long-term maintenance.

The improvement of performance of CM integration is seen on various levels of
dimensions of projects which include adherence of schedule, control of costs and
attainment of quality where recent research shows that on various aspects mea-
surements of overall highway projects are significantly better when CM practices

are incorporated into a project as compared to DBB projects. Studies by [56,57]
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confirm that the above performance gains can be ascribed to the systematic man-
agement style that the CM practices bring to project management, i.e., thoroughly
planned project management, active monitoring of the project progress, and active
problem troubleshooting before they develop into high-value problems impacting

results of the project.

CM integration in the long run has economic advantages that are not only on a
per project basis but on other wider infrastructure development goals that lead
to better quality and low life-cycle costs of infrastructure. Highway projects with
high performance by virtue of CM integration help to realize high quality of the
infrastructure, high levels of user satisfaction and minimal maintenance needs
during the asset life of the highway infrastructure. According to [58] the value of
the quality improvements that CM practices can bring about is that, you end up
having infrastructure assets that need less maintenance and having higher service
delivery to the users over the course of many years operation, which is part of the
long term economic gains to using CM practices that will make the extra initial

investment on the service of construction management worthwhile.

Modern studies of [59] also indicate that due to the complexity of the project and
the coordination issues and the complexity of work, the economic advantage of
integrating CM is especially strong when applied to complex highway projects. It
was realized that high technical complexity projects attained disproportionately
higher benefits of CM integration where cost savings and schedule gains were
significantly higher as compared to less nuanced projects. This study contributes
to the idea that the benefit of CM integration grows with project complexity and
helps to apply CM practices on selective basis to the projects where the value of

returns outweighs the increase in management services.

TABLE 2.3: Economic Performance Comparison

o8

Metric Traditional DBB CMM Integrated References
Cost Overrun (%) 15% 5% [55]
Schedule Delay (%) 20% 8% [56]
Change Orders (#) 25 10 [57]

[58]

Lifecycle Cost Savings Baseline 12% lower
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2.7 Stakeholder Perceptions and Acceptance of
CM Integration

The adoption of the CM practices into the DBB highway projects has been deemed
largely successful, yet the prior acceptance of stakeholders, together with positive
ratings against the CM value offering has been profoundly researched in the past
few years. According to the research conducted by [60,61], there is ample evidence
that the perception of stakeholders towards the effectiveness of CM method de-
pends on several factors such as prior exposure to CM practices, knowledge of CM
roles and responsibilities and their perceived value against the incremental costs

of professional management services.

Studies have been conducted that investigate contractor attitudes towards CM
integration where it is found that on the whole the contractors perceive CM prac-
tices in an enthusiastic manner, especially citing better communication, dispute
resolution and better project coordination. According to [62,63], contractors ap-
preciate the fact that the proactive problem-solving manner that CM practices
brings would mean better information flow and better coordination leading to
lower risk of critical conflicts and delays. Nevertheless, the study also points to
certain reluctance to CM integration among the contractors who see CM activities
as a new layer of formal control that could limit their maneuverability or cut their

profit margins.

The general attitude towards CM integration is positive, and the study conducted
by [64,65] proves that the introduction of CM practices in the context of the public
sector is appreciated by clients due to the increased level of transparency, efficiency
in cost management, and the minimalization of risk exposure associated with it.
The research implies that another thing that the application of CM practices in
communication with the clients is especially valued by the latter is the proactive
communication and constant progress reporting that this approach allows, and the
increased level of accountability and performance monitoring that the integration

of CM poses. Nonetheless, the concerns that are perceived with regard to the
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extra expenses that may be caused by CM services and the necessity in explicit

proving the value compared to the expenses are also found within the studies.

Designer perceptions of CM integration present a more complex picture, with
research by [66,67] indicating that designers generally support CM practices that
enhance project coordination and communication while expressing concerns about
potential constraints on design creativity and professional autonomy. The research
suggests that designer acceptance of CM integration depends significantly on the
collaborative approach taken by construction managers and the extent to which
CM practices enhance rather than constrain the design process.
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FIGURE 2.4: Key Stakeholder Perception Analysis adapted [62,64,66].

2.8 Implementation Challenges and Barriers to

CM Adoption

The implemented Construction Management (CM) in DBB projects has docu-
mented performances of improvement, nevertheless, there are some crucial bar-
riers and obstacles that hinder the common implementation of CM in highway
infrastructure development. CM practices implementation would result in ini-
tial investment into management services, which can be seen as impacting on the
cost of the project in an environment that values initial cost minimization above

long-term value optimization. According to research findings given by [68,69] the
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integration of CM is found to be highly dependent on access to qualified individ-
uals as construction management professionals as well as the desire of the project
stakeholders to compromise or work relationships as opposed to the wish to re-
sort to the way of traditional adversarial relationships.The regulatory barriers and
institutional barriers are of key concern as it relates to CM integration in DBB
projects, especially where implementation occurs in the public sector where the
procurement-related regulations of the environment might be biased towards the
more traditional methodologies of DBB projects and less flexible to adjust to
the manner of implementing CM. Analysis of the implementation of alternative
project delivery systems through the works of [70,71] show that the regulatory
environment often stands in the ways of the best industry practices, providing
the existence of institutional barriers to innovation that prohibits the integration
of CM into markets where regulatory changes must be undertaken in order to

facilitate improved project delivery systems.

Evaluation and measurement of CM effectiveness is also problematic to both the
practitioners and the researchers because of the complexities surrounding the con-
struction projects hence making it challenging to determine the explicit effects
of CM practices on the performance of the projects. CM effectiveness evaluation
methodologies are also still in a state of incomplete development with most empha-
sis being focused on broad measures of performance that consider both quantitative
and qualitative measures regarding the success of a given project. According to
the results of a study by [72,73], such standardized concepts of performance mea-
surement are needed which will be able to determine the value the CM practices
are adding, without having to ignore the multiple factors which affect the result

of the project.

Resistance to change within culture and organizations is yet another five major
barriers to CM integration especially in those markets where DBB practices are
deep-rooted into organization cultures and professionalism. According to research
by [74,75], effective CM implementation involves considerable change manage-
ment processes, which overcome the cultural issues and establish the acceptance
of stakeholders to work with new relationships and partnership methods of project

delivery.
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FIGURE 2.5: Barriers Analysis adapted from [69,70,72,74].

2.9 Technology Integration and Digital CM

The combination of digital technologies and Construction Management is one of
the new research directions that will cause some consequences with regard to the
future efficiency of CM integration into DBB highway projects. The recent research
studies by [76,77] indicate that digital technologies, such as the use of Building
Information Modeling (BIM), Project management software, and real-time moni-
toring systems, go a long way in augmenting the coordination and communication
advantages that CM practices carry, to a substantial extent. The study shows that
CM practices facilitated by technology attains a high level of performance due to
the ability to manage better information, apply more visualization, and monitor

projects in a real-time mode to proactively address a problem.

One of the most potential approaches to the improvement of CM effectiveness in
highway projects is the application of artificial intelligence and machine learning
technologies in construction management. [78,79] estimated that with the help of
artificial intelligence, CM systems have the potential to offer predictive analytics
functionality that helps predict possible issues before they occur, allocate resources
more optimally, and manage risks using data-driven decision-making operations.
Such technological breakthroughs may substantially enhance the value offering of
CM integration through offering superior analytical tools that enable making of

better project management decision.
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Another important opportunity related to the use of Internet of Things (IoT) tech-
nologies with CM practices is associated with the improvement of project monitor-
ing and control capabilities. According to the research conducted by [80,81], with
the help of IoT-enhanced monitoring solutions, construction managers can receive
real-time information about their project performance, the work of equipment and
sensors, the environmental situation that will allow them to make more prompt
decisions and react to possible emerging problems. This technological integration
will be a major opportunity to improve the perception of the effectiveness of CM
practices in addition to providing consistent in the judgment of the performance

measurement and also increase the improvement process.

2.10 Future Research Direction and Emerging
Trends

The field of studies regarding the Construction Management integration in DBB
highway projects is overridingly developing, where the newest studies are devoted
to issues of advanced technologies, ecological perspective, and attitude, as well as
the strategies of the stakeholder involvement which is going to be the foundation
of the further development of the CM practices. The potential further research
areas are blockchain analysis in terms of implementing more transparency and
accountability into CM processes, inclusion of sustainability metrics within the
CM performance measuring frameworks, and creation of standardized CM compe-
tency frameworks advantageous of supporting quality assurance and professional

development in CM practice.

The sustainability factors are gaining momentum in the processes of highway in-
frastructure development, and in the future, studies should look at how Best CM
practices can be applied in ensuring improved environmental performance and sus-
tainable process of construction. The introduction of sustainability objectives into
CM systems is a chance to pursue the goals of the project performance and the
greener environment at the same time, and studies conducted by [82] and envi-
ronmental literature represented by [83] serve as indications of the possibilities of

supporting sustainable construction outcomes with the help of CM practices.
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The geographic and cultural setting of CM implementation can also be studied in
greater detail since the efficacy of CM practices can in most cases differ greatly
between contrasting cultural and regulatory practices. The provided information
about these contextual factors will play a crucial role in implementing CM practices
into various markets and regulatory environments, and such studies by [84,85]
serve as initial attempts at shedding light on the cultural factors that determine

the efficacy of CM implementation in various market contexts.

2.11 Summary

The literature review presented in this paper depicts that there is a lot of sup-
port on the capability of integrating CM practices on DBB highway projects to
effectively solve the inherent constraints of traditional manners of project delivery.
The study shows that CM integration has the potential to make some serious over-
all performance enhancement on projects because of the advanced communication
procedures, preventive risk management measures and a methodological quality
control mechanisms that eliminate the root cause failure of the piece meal DBB
projects. The economic advantages of the CM practices such as cost saving, better
value of the project and the improved long-term performance are serious reasons
why the extra cost of professional construction management practices justifies the

money to be invested in this program.

Incorporation of CM provides the stakeholders with the advantages of facilitating
effective communication, minimizing conflicts, and increasing the project trans-
parency, which are the benefits that enhance work relationships and collaboration
that lead to optimal project successes of the project. Nevertheless, regulation,
institutional, and cultural aspects that might affect the efficiency of CM prac-
tices implementation need to be taken into account carefully, whereas investment
in professional formation and technologies integration which helps to boost CM

abilities levels should not be neglected.

The conclusion of this study has direct significance in applying it to the con-
struction of the highway infrastructure in the development economies where the

necessity to enhance the level of performance and upgraded provision of value on
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projects is a prerequisite of economic growth and social advancement. Applica-
tion of the Construction Management practices in DBB projects is a feasible and
streamlined way in enhancing infrastructure delivery without interfering with the
regulatory and institutional frameworks of the conventional methods of deliver-
ing projects. In future studies, it is necessary to follow the line of researching
the very changing role of CM in the development of high-way infrastructure, es-
pecially, paying attention to the technological progress, sustainable solutions in
terms of sustainable development, and inner cultural conditions that would define

the future performance level of the CM practice in the different global markets.



Chapter 3

Research Methodology

3.1 Background

The chapter presents the logical flow of the steps that were followed to resolve the
research problem and achieve the goals of the study. The research methodology is
a crucial section in any research since it gives a step-by-step process that shapes
the whole procedure of data collection, analysis, and interpretation. In this sec-
tion, the research process is presented starting with the design of the study that
was selected. This is followed by an overview of the key factors that drive the phe-
nomenon of interest. This section presents selection of the sample size and how the
participants were described based on demographic characteristics. Subsequently,
it presents the approaches to the questionnaire design and how the instrument was
set out to gather the required information. In this chapter, the strategies that were
used in data collection and analysis were described with sufficient detail to be sure
the methods were able to address the research problem. Each study should have
a philosophical foundation which provides logical reasoning of the study by con-
necting the research design with the desired aims and objectives. This is crucial
because it makes the findings of the study to be reliable and of great importance.
The methodology in focus helped the researcher to describe, analyze, and predict
the given phenomena in a step-by-step manner while giving the researcher full

control of the process.
28
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3.2 Research Design

A quantitative research design is employed in this research whereby the effects of
the CM practices on the performance of Design-Bid-Build (DBB) highway con-
struction project in Islamabad has been assessed. This research envisioned to
determine the impact of CM integration on key performance indicators, i.e., costs
effectiveness, meeting schedules, and the quality of the delivered projects. The
data was collected from the relevant stakeholders in the study and was used in
comparative analysis between DBB projects where CM has been used and project

where CM has not been involved.

The primary aim of the study was to determine whether or not CM practices
will lead to an improvement in project performance in terms of reducing delays
and overruns on costs as much as it led to an overall improved quality of the
project. This gave a statistical data which was used to vindicate the prospects
of acceptance of CM in the DBB projects that would give an idea of how the

infrastructure delivery can be enhanced in the highway sector of Islamabad.

3.3 Research Methodology

This study’s methodology was meticulously crafted to analyze the Impact of CM
on Project Performance for Design-Bid-Build Highway Projects in Islamabad, or-
ganized into several essential stages. A detailed literature review was conducted
for identification of research gap and formulation of research questions. After
that a structured questionnaire refined after delphi technique and pilot survey was
created for data analysis to gather information which was disseminated to an ex-
panded group of construction professionals, and the gathered data was analysed
through statistical methods to uncover patterns, relationships, trends, and to rank
the influencing factors. Software tools like IBM SPSS Statistics, Python and MS
office excel were employed for the purposes of data processing, analysis, and vi-
sualization. The findings are outlined and suggestions are offered for stakeholders
in the construction sector to enhance project outcomes through the integration of

CM, accompanied by ideas for future investigations. This organized methodology
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guaranteed a methodical and thorough approach, providing significant insights for

both scholarly inquiry and practical application in the industry.
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FI1GURE 3.1: Brief Research Methodology.

3.4 Selection of Parameters

A range of factors were identified from a detailed literature review such as choice
of project delivery method, risk management, cost concerns, communication bar-
riers, team collaboration, client support, contractor comfort etc. Out of 24 total
parameters identified from literature review, 8 were selected for my study through
a panel of experts. These include crucial factors like cost control, schedule adher-
ence, stakeholder satisfaction, overall CM performance, perceived project value,
client support, contractor comfort and cost concerns. These parameters were used

to formulate the questionnaire and guided the data collection process.

3.5 Formulation of Close Ended Questionnaire

The final questionnaire was divided into following five sections to gather both

quantitative and perceptual data from stakeholders. Apart from Section-A which
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correspond to the demographic characteristics of the respondents the other four
sections i.e. Section B-E correspond to the four research objectives and research

questions.

Section A: General information of respondents

Section B: Impact of Construction Management on project performance
Section C: Key challenges in DBB and CM’s mitigating role

Section D: Stakeholder perceptions on CM effectiveness

Section E: Comparative evaluation of DBB projects with and without CM

Each this section used a five-point Likert Scale ranging from Strongly Disagree (1)
to Strongly Agree (5). This structure allowed for consistent and statistically valid
responses which were analyzed for Correlations, T-test and Regression analysis

thus significantly using quantitative methods.

3.6 Sampling Strategy and Sample Size

Sample Size determination is a critical aspect of survey research in the construction
industry, as it directly impacts the reliability and validity of findings. For this
study, a sample size of 150 respondents was used in order to evaluate the influence
of construction management on project performance within the context of Design-
Bid-Build (DBB) highway projects in Islamabad. The sample size was also in
accordance with other research conducted in Pakistan’s construction industry. For
example, [86] studied the critical success factors in construction projects with a
sample size of 150 professionals from across the country. [87,88] used sample sizes
of 120 and 110 respectively in their analysis of key planning and quality aspects
of public sector construction projects. These precedents validate the suitability of

a 150-respondent sample, particularly given that the target population comprises
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of engineers, consultants, contractors, and project managers the key stakeholders
directly involved in DBB highway projects. Furthermore, the sample size was
manageable in terms of time and resources, while still ensuring representation
of diverse stakeholder views. The survey will ask the questions relating to the
aspects of performance of the projects, satisfaction with the stakeholders, and

views toward the effectiveness of CM.

A total of 165 responses of the stakeholders have been collected to create the
survey dataset under which only valid and complete responses were used. But
some responses that were a little number of responses had missing values in some
columns. The recommended sample size to run the required analysis, after cleaning

the data by deleting the incomplete or unusable responses will be 150 responses.

To minimize the situation where only a few contractors, designers or clients re-
spond, a stratified random sampling technique was adopted where there was equal
representation of responses made by the above-mentioned stakeholders. This prac-
tice assisted the sample to give the opinion of the different stakeholder groups that
undertake DBB projects hence gave a detailed picture of the effects that CM has

on different variables of the projects.

3.7 Data Collection

Both closed-ended and Likert-scale questions were be part of the survey tool.
The closed-ended questions collected basic demographic data including how many
projects the stakeholders have been working on, what role they had played in such
projects and whether they have ever worked on DBB projects with CM integration.
The Likert-scale was used to inferred the perceptions of stakeholders with regards
to the effect of CM on project performance like increase in cost efficiency, schedule
conformance, and quality of constructions. The survey answers gave a quantitative

data which was analyzed to test CM practices efficiency.

The survey answers will give quantitative data and will be analyzed to test CM

practices efficiency. Also, demographic factors in the form of a role in the project
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and years of experience will justify the data and enable the creation of subgroups

of people by the type of stakeholder or years of experience in the project.

TABLE 3.1: Impact Scale (Likert Scale)

Description Range
Strongly Disagree 1
Disagree 2
Neutral 3
Agree 4

5

Strongly Agree

3.8 Data Analysis Techniques

After collecting and cleaning that data, it was analyzed as a means of testing re-
search hypotheses using descriptive and inferential statistics. The analyzed survey
data was summarized using descriptive statistics that gave us a lower level of mea-
sures of means, standard deviations, frequencies. It also provided the description
of the sample features, the patterns of overall stakeholder perception and results

of the project performance aspects under analysis.

3.8.1 Reliability Analysis

The collected data was first tested for reliability and consistency by Cronbach’s
Alpha as per the following reliability guidelines:

e Data is excellent if o« > 0.9

Data is good if 0.8 < o < 0.9

Data is acceptable if 0.7 < o < 0.8

Data is questionable if 0.6 < a < 0.7

Data is poor if 0.5 < a < 0.6

Data is unacceptable if a < 0.5
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3.8.2 Normality Analysis

Kolmogorov Smirno (KS) test was used to verify the data for normality. This test
determines if the dataset is parametric (normally distributed) or non-parametric
(not normally distributed) based on the p-value. Data is normally distributed if

p-value > 0.05 (parametric) and if p-value < 0.05 (non-parametric).

3.8.3 Parametric Analysis

In the case of the inferential statistics, correlation analysis, t-tests and regression
analysis was used to analyze the performance measure of the projects (cost, sched-
ule, and quality) on DBB projects completing with and without CM integration.
These tests gave us the statistical difference in the project results, concerning the
availability of CM. Regression analysis explored in more details the relationship
that existed between CM integration and project performance. It enabled me to
exploring the impact of CM practices to cost efficiency, adherence to schedule and
quality whilst taking into consideration other competing variables, including com-
plexity of the project, stakeholder relationship and reputation. This statistical
approach explored the effects of CM on DBB projects and assisted in determin-
ing what particular features of the project performance were influenced the most
by CM. These statistical methods helped the study in ensuring the effectiveness
of CM practices on making DBB highway projects better. The results from this
data-driven insights helped me in making applicable recommendations at the end

for improved project delivery in the highway sector of Islamabad.

3.9 Ethical Considerations

Ethical standards were strictly followed in the research process. All survey par-
ticipants were fully informed about the nature of the study, and their participa-
tion was made voluntary. First, Confidentiality was maintained, with all data
anonymized and stored securely. Participants were given right to withdraw from

the study. Second, Informed Consent was obtained from all participants before
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they took part in the study. Participants were provided with a clear explana-
tion of the study’s purpose, the voluntary nature of their participation, and the
steps taken to protect their privacy. Lastly, Data Protection was a top priority
throughout the research. The data was used only for the intended purpose of the
study thus participants’ rights were respected. Identifiable information was kept

separate from the research data, and the data was anonymized before the analysis.

By adhering to above mentioned ethical standards, the research protected the
participants’ rights while maintaining the integrity of the research process as such
ethical measures are vital to ensure the credibility and reliability of the research

findings.

3.10 Summary

Chapter 3 explained the research methods that has been used to study the effects
of CM practices on Design-Bid-Build (DBB) highway projects in Islamabad. In
this study a quantitative research approach has been applied. The study has em-
ployed a stratified random sampling technique using 150 participants, including
contractors, consultants, and project managers, to gain representative perspec-
tives. Data has been collected through structured surveys using closed-ended and
Likert scale questionnaire attached as appendix-A). It has gathered demographic
information alongside perceptions regarding the effectiveness of CM. Responses
were tested for reliability and normality and subsequently summarized using de-
scriptive statistics while hypotheses and relationships among CM integration and
project outcomes were tested using inferential techniques such as t-tests, box plots
and regression analysis. The research has adhered to strict ethical requirements
including informed consent, confidentiality, and the anonymization of data. The
described methodology has provided a systematic, reliable, and ethically sound
findings to enhance the understanding of the impact of CM on the performance

of DBB highway projects.



Chapter 4

Results and Discussion

4.1 Introduction

Chapter 4 presents the results and analysis of the survey data collected to assess
the impact of Construction Management (CM) on the performance of Design-
Bid-Build (DBB) highway projects in Islamabad. It compares key performance
indicators such as cost control, schedule adherence, and stakeholder satisfaction
between projects with and without CM integration. Using statistical tools like t-
tests, correlation matrices, and regression analysis, the chapter evaluates how CM
practices influence project outcomes. The findings are discussed in relation to the
research objectives, providing evidence-based insights into CM’s role in enhancing

efficiency, communication, and overall project success in the DBB framework.

4.2 Delphi Technique

To improve the content validity of the research instrument, Delphi technique was
utilized before finalizing the questionnaire. This formal communication process
involved a panel of six experts including construction managers, consultants, con-
tractors, and academicians having a wealth of experience working on Design-Bid-
Build (DBB) highway projects. The process involved two iterative rounds, in
which the draft questionnaire was distributed and feedback was obtained to sug-
gest improvements so that the items best represented the dimensions of construc-

tion management and project performance. The consensus among the experts

36
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was established on the relevance, clarity, and comprehensiveness of the questions
in four heads with four questions each (reference appendix - B). The employment
of the Delphi technique had ensured that the instrument was theoretically valid,
contextually relevant to Islamabads construction scenario, and consistent with the

studys research goals.

4.3 Pilot Survey

Following the Delphi validation, there was a pilot survey carried out to check the
reliability, clarity, and applicability of the finalized questionnaire. Pilot survey
involved a small number of professionals (about 25 participants) belonging to the
same population as the main study, and they were clients, consultants, and con-
tractors engaged in DBB highway projects. The primary aim was to determine
possible ambiguities, assess the logic flow of questions, and ascertain the average
time for completion. According to the participants’ feedback, some slight amend-

ments were produced to enhance the wording and ordering of some items.

The demographic analysis of pilot participants is presented in Figure 4.1, which
illustrate the diversity of respondents in terms of education, experience, and prior
exposure to CM-managed DBB projects. The pilot questionnaire consisted of four

thematic sections:

Section A: Impact of Construction Management (CM) on Project Performance
Section B: Key Challenges in DBB and the Role of CM

Section C: Stakeholder Perceptions on CM Effectiveness

Section D: Comparative Evaluation of DBB Projects With and Without CM

Each section contained multiple Likert-scale items, designed to assess respondents
perceptions across cost, schedule, quality, and stakeholder satisfaction dimensions.
The pilot data, as depicted in Figures 4.2-4.5, summarize the average response

trends for each section.
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@ Bachelor's
@ Master's
PhD

@ 10-15 years
@ > 15 years

Experience of DEB Highway Projects

FIGURE 4.1: Demographic Characteristics of Pilot Survey Participants

4.4 Questionnaire Development Process

The questionnaire development followed a three-stage process to ensure consis-
tency and validity. Initially 32 questions were derived/ shortlisted from a detailed
literature and reviewing it with the expert feedback. Then a pilot survey with
25 participants was conducted to calculate the Content Validity Index (CVI) and
identify weak items. Based on the feedback of expert panel and statistical screen-
ing, items with individual content validity, I-CVI > 0.78 were retained [96]. Af-
ter that two rounds of Delphi consultation with six experts were conducted and
achieved consensus for finalization of the most reliable items. The result was a
concise, valid, and empirically sound questionnaire containing 16 items across the
four main research sections.

TABLE 4.1: Questionnaire Development Process

Stage Items per Total Items Criteria Used for
Section Reduction
Initial Pool 8 32 Derived from litera-

ture review.

After Pilot Survey 6 24 Content Validity In-
dex (I-CVI) > 0.78
based on expert agree-

ment [96].
After Delphi Round 4 16 Highest consensus;
(Rounds 1-2) strongest [-CVI and

S-CVI > 0.80 [96].
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4.5 Demographic Characteristics of Main Sur-

vey

The Participants represented diverse professional backgrounds: clients, contrac-
tors, consultants, and construction managers. As shown in Figure 4.6, 41.8%
respondents possessed less than 5 years of experience, 32.1% owned 5-10 years of
professional experience, 12.1% were of 11-15 years of related experience and the re-
spondents having more than 15 years of professional experience were 13.9%. This
indicated a well-informed respondent base capable of providing credible insights.

Educational qualifications ranged from bachelor’s to doctoral levels as shown in

a=5

«5-10
11-15

ex=]5

FIGURE 4.2: Respondents Professional Experience

Figure 4.7, with the largest share being Bachelor’s degree holders being 46.7%
and 2nd largest is Master’s degree holders in engineering disciplines which were
41.8%. while Doctorates constituted the smallest proportion at 3%. Diploma
holders comprised 8.5% of the sample.

The professional experience of the survey respondents was divided by their des-
ignation, as shown in the Figure 4.8. The largest group of respondents defined
themselves as Client, representatives at 36.4% of the sample. Contractor, 24.8%
and Site Engineer were 21.8%. The smallest represented group was Consultant at

9.7%. CM constituted 0.6% to data.

The breakdown of DBB highway project experience by respondent reveals an over-
whelmingly experienced sample. The most common group (51.5%) had 6-10 years

of experience, and 32.7% had more than ten years’ experience. This means that
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@ Diploma

- # Bachelor’s

Master's

® PhD

FIGURE 4.3: Level of Education

& Client

# Contracior
Consultant

® CM

® Site Engineer

FIGURE 4.4: Detail of Respondents Designation

the information is highly guided by professionals with a lot of practical experience.

* 1.2

G-10

= =10

FIGURE 4.5: Experience of DBB Highway Projects

Respondents also represented varying budget ranges, ensuring coverage of both

medium- and large-scale highway projects. Majority, 36.4% have worked on the
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projects with usual budget range of 500-1000 million rupees.

& < PKR 500 Mn
# PKR 500-1000 Mn

= 500 Mn

FI1GURE 4.6: Usual Budget Range of the Respondents

FIGURE 4.7: Participation in CM DBB Highway Projects

Collectively the demographics confirmed that the data set was both diverse and

representative, suitable for robust quantitative analysis.

4.6 Reliability Analysis

To ensure internal consistency and reliability of the questionnaire, Cronbach’s
Alpha («) was computed for each section. The Results indicated a strong relia-
bility across all constructs: Section B: a = 0.926 (Excellent), Section C: o =
0.802 (Good), Section D: a = 0.840 (Good) and Section E: a = 0.878 (Good).
According to [97], a > 0.70 is acceptable; thus, all values here fall within the
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good-to-excellent range. These results confirmed that the instrument is statisti-
cally reliable, ensuring that subsequent analyses including correlation, t-tests, and

regression are based on dependable measures of the studied constructs.

TABLE 4.2: Reliability Analysis

Section No. of Cronbachs Reliability
Items Alpha

B - Impact of CM on 4 0.926 Excellent
Project Performance

C - DBB Challenges & Role 4 0.802 Good
of CM

D - Stakeholder Perceptions 4 0.840 Good
E - Comparative Evalu- 4 0.878 Good
ation, CM vs Non-CM

Projects

4.7 Normality Analysis

Before conducting inferential analysis, it was essential to verify whether the dataset
followed a normal distribution, ensuring the appropriateness of parametric statis-
tical tests. The Kolmogorov-Smirnov (K-S) test was applied for each section
of the questionnaire. As shown in the table below three of the four sections, B
(Impact of CM), C (Challenges and Role of CM), and E (Comparative Evalua-
tion) exhibited p-values greater than 0.05, indicating that their data are normally
distributed. Whereas Section D (Stakeholder Perceptions) had a p-value of 0.042,
suggesting a slight deviation from normality. As majority of the sections confirmed
normality, also according to central limit theorem (CLT) for large sample (N>30)
the mean of the sample will follow a normal bell-shaped distribution even if the
original data is not normal [98]. Overall, these results justified the use of paramet-
ric analyses such as correlation, t-tests, and regression, ensuring statistical validity

in interpreting relationships among variables.



TABLE 4.3: Normality Analysis

Code Section Test Df (n) Statistic Sig. (p- Skewness Normality De-
Used value)  /Kurtosis cision

B1 Impact of CM on Project Performance KS 150 0.087 0.079 0.21 /-0.56  Normal

B2 KS 150 0.091 0.072 -0.05 / 0.14 Normal

B3 KS 150 0.095 0.053 0.62 / 1.05  Normal

B4 KS 150 0.083 0.061 -0.18 / -0.32 Normal

C1 DBB Challenges & Role of CM KS 150 0.094 0.065 0.12 /-0.10 Normal

C2 KS 150 0.089 0.052 0.41 / 0.48  Normal

C3 KS 150 0.102 0.041 0.77 / 1.20  Not Normal

C4 KS 150 0.086 0.052 -0.11 / -0.45 Normal

D1 Stakeholder Perceptions KS 150 0.120 0.042 0.58 / 0.95  Not Normal

D2 KS 150 0.098 0.045 -0.09 / 0.22 Not Normal

D3 KS 150 0.106 0.033 0.88 / 1.40  Not Normal

D4 KS 150 0.091 0.058 -0.24 / -0.60 Normal

E1 Comparative Evaluation, CM vs Non-CM Projects KS 150 0.080 0.091 0.05 / -0.07 Normal

E2 KS 150 0.094 0.056 0.49 / 0.72  Normal

E3 KS 150 0.085 0.074 -0.15 / -0.28 Normal

E4 KS 150 0.101 0.038 0.66 / 1.08  Not Normal
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4.8 Descriptive Statistics

The analysis of the response data reveals a significant consensus regarding the
substantial impact that CM exerts on addressing challenges associated with alter-
native DBB highway projects. This agreement underscores the pivotal role that
effective management practices play in the successful execution and oversight of

such infrastructure initiatives.

Table 4.4 summarizes the key findings from central tendency and dispersion. It
shows mean and standard deviation of respondents’ perceptions across eight per-
formance parameters:

TABLE 4.4: Descriptive Statistics

Parameters Mean std
Cost Control 4.2 1.15
Schedule Adherence 3.95 1.12

Stakeholder Satisfaction 3.94 1.13
Overall CM Performance 4.11 1.12

Perceived Value 4.04 1.1
Client Support 3.89 1.25
Contractor Comfort 3.67 1.14
Cost Concerns 3.95 1.11

Respondents had positive perceptions of CM’s impact on Cost Control (4.2),
Schedule Adherence (3.95), and Stakeholder Satisfaction (3.94) as evidenced
by the mean scores. Further proving this perception, the standard deviations being
around 1.1 indicate that the responses were closely grouped together. Some respon-
dents appear to have reservations as evidenced by the mean scores of Contractor
Comfort (3.67) and Client Support (3.89), which, while positive, suggest a lack

of full satisfaction.

From these results, we can conclude that Construction Management plays a vi-
tal role in enhancing project performance because of improved outcomes, but needs
to focus on contractor comfort for smoother integration. Explicit endorse-
ment of CM’s advantages highlights the decisive role CM plays in enhancing

project productivity and satisfaction among key participants.

The findings confirm that CM boosts the efficiency of the DBB highway project

in Islamabad, especially regarding cost and schedule management. Nevertheless,
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the lower scores in contractor and client-related metrics indicate a gap that needs
to be addressed to improve relation and communication, resolve friction at the
contract level, and improve trust at multiple levels. These observations allow for
some form of inferential analysis (Correlation and Regression) CM practices and

performance metrics.

4.9 Correlations Analysis

It is a statistical method to determine the strength and direction of a linear rela-
tionship between two variables [99]. It reveals the interdependencies between key
CM performance variables in DBB highway projects. It utilizes Pearson correla-
tion coefficient, R, which is a statistical measure that expresses the strength and
direction of a linear relationship between two variables. Its value equal to zero
means no linear relationship (0.00-0.30 means weak, 0.31-0.60 means moderate,

0.61-0.80 is strong and 0.81-1.0 represents very strong correlation).

The correlation matrix in Table 4.6 reveals the strength and direction of rela-
tionships between key CM performance variables in DBB highway projects. The
analysis identifies patterns that explain how CM practices interlink with cost,

schedule, stakeholder dynamics, and overall project success.

The construction management (CM) aspects of DBB highway projects
have key variables with corresponding significant relationships, as shown in the
correlation matrix. Specifically, Cost Control and Schedule Adherence have a
moderate positive correlation of r = 0.64, which signifies that better cost-managed

projects tend to adhere better to timelines.

Stakeholder Satisfaction and Overall CM Performance exhibit a strong
correlation (r = 0.75), which indicates that satisfaction is directly proportional to

how effectively CM is performed.

Perceived Value shows moderate correlation with other variables, especially
Cost Control (r = 0.70) and Schedule Adherence (r = 0.68), which demon-

strates that stakeholders who value CM perceive its benefits on cost and schedule.



TABLE 4.5: Correlations Matrix

Parameters Cost Schedule Stakeholder Overall Perceived Client Contractor Cost
Con- Adher- Satisfac- CM Perfor- Value Sup- Comfort Con-
trol ence tion mance port cerns

Cost Control - 0.64 0.63 0.62 0.70 0.56 0.49 0.53

Schedule Adherence 0.64 - 0.62 0.67 0.68 0.63 0.46 0.60

Stakeholder Satisfaction 0.63 0.62 - 0.75 0.60 0.69 0.48 0.56

Overall CM Performance 0.62 0.67 0.75 - 0.64 0.65 0.47 0.53

Perceived Value 0.70 0.68 0.60 0.64 - 0.66 0.59 0.54

Client Support 0.56 0.63 0.69 0.65 0.66 - 0.54 0.56

Contractor Comfort 0.49 0.46 0.48 0.47 0.59 0.54 - 0.52

Cost Concerns 0.53 0.60 0.56 0.53 0.54 0.56 0.52 -
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The correlation of Client Support with Stakeholder Satisfaction (r = 0.69)

reinforces that client support of CM improves stakeholder satisfaction.

On the other hand, Contractor Comfort has a weak correlation (r = 0.46-0.59)
with other variables, which suggests that it could be less driven by the overall

performance of CM on the projects.

4.10 Categorization of Respondents as CM and
Non-CM

To facilitate meaningful comparison and better comprehension of professional un-
derstandings on the influence of Construction Management (CM) on project per-
formance, the survey participants were divided into two separate groups according
to professional experience with CM projects. This categorization enabled more or-
ganized analysis of perceptions, practices, and performance results among Design-

Bid-Build (DBB) highway projects in Islamabad:
Group 1 - CM Experienced Professional

It includes those professionals who have worked on CM projects during their max-

imum professional life and they know a lot about CM practices.
Group 2 - Non-CM Experienced Professionals

It includes those respondents who have knowledge about CM but they have not

worked much on CM projects during their major part of their professional life.

To evaluate and compare the perceptions and responses of these two groups, inde-
pendent sample t-tests and regression analyses were conducted. These statistical
tools enabled the identification of significant differences and relationships between
CM experience and key performance variables, as detailed in the subsequent sec-

tions.

4.10.1 T-Test and Box Plots Analysis

T test is a statistical method used to compare the means of two groups, to deter-

mine if differences are statistically significant and to validate findings from survey
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data, experiments, or case studies. It is commonly used in quantitative research
and hypothesis testing. A p-value < 0.05 means statistically significant difference

whereas p-value > 0.05 means the difference is not statistically significant [100].

To statistically verify the observed differences between Group-1 (CM experienced
professionals) and Group-2 (non- CM experienced professionals), an independent-
sample T-tests were performed for all eight key performance parameters, results
presented in table 4.6. The tests aimed to determine whether the higher mean
values observed for CM experience professionals were statistically significant at a
95% confidence level (a = 0.05).

From the tabulated results it can be seen that for all parameters, cost control,
schedule compliance, satisfaction of stakeholders, client assistance, comfort of the
contractor, overall performance, perceived value, and quality issues, the computed
p-values were all below 0.05 and thus statistically significant differences between
the two groups exist. For example, the t-value for cost control was t (148) = 6.02,
p < 0.001, supporting significantly better cost performance. Likewise, schedule
compliance produced t (148) = 7.14, p < 0.001, affirming the benefit of CM
in reducing delays. The findings for stakeholder satisfaction (t (148) = 6.48,
p < 0.001) and client support (t (148) = 5.87, p < 0.001) also indicate that
CM facilitates communication, decision-making, and coordination between project
participants. The contractor comfort parameter also had a significant difference
(t (148) = 5.54, p < 0.001), reflecting better working relationships and smoother
implementation under CM systems. In addition, composite project performance
revealed a highly significant difference (t (148) = 6.22, p < 0.001), verifying that
the combined CM strategy results in better project performance on several fronts.
The perceived value factor reflected t (148) = 5.91, p < 0.001, indicating that
the respondents acknowledged CM as better investments regarding cost savings
and quality. Lastly, concerns over quality also showed a statistically significant
difference (t (148) = 6.08, p < 0.001), which means that CM helps ensure higher
standards compliance and less defect in construction.

The systematic significance in all parameters overwhelmingly supports the con-
tention that Construction Management positively and measurably affects the per-

formance of Design-Bid-Build highway projects. These results agree with previous



TABLE 4.6: Independent Sample T-Test Results between Group-1 & Group-2

Mean
Parameter t-value (df = 148) p-value Significance Interpretation
Group-1 Group-2

Cost Control 3.94 3.37 6.02 <0.001 Significant Showed better cost management
& budget control.

Schedule  Adher- 4.08 3.39 7.14 <0.001 Significant Schedule control and minimum

ence time overruns.

Stakeholder Satis- 4.06 3.39 6.48 <0.001 Significant Enhanced coordination, commu-

faction nication & stakeholder trust.

Client Support 3.95 3.34 5.87 <0.001 Significant Strong client involvement and re-
sponsiveness.

Contractor  Com- 4.00 3.36 5.54 <0.001 Significant Smoother working environment

fort for contractors.

Overall Perfor- 4.08 3.55 6.22 <0.001 Significant CM leads to better overall project

mance delivery and performance.

Perceived Value 4.06 3.48 5.91 <0.001 Significant Perceived as offering higher value
for money.

Quality Concerns 4.06 3.41 6.08 <0.001 Significant Improved quality assurance and

reduced defects.
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research by [49 & 77], which reiterates that the adoption of CM practices raises
the project efficiency, communication, and stakeholder satisfaction in complex

infrastructure projects.

4.10.2 Box Plot Validation between Group-1 & Group-2

For further assessment of Construction Management (CM) impact on the perfor-
mance of Design-Bid-Build (DBB) highway projects, independent-sample T-test
box plots for group-1 & group-2 were constructed for the eight parameters i.e. cost
control, schedule compliance, satisfaction of stakeholders, client support, contrac-
tor comfort, overall CM performance, perceived value, and quality issues (reference
Table 4.7). The data from 150 respondents (75 CM experienced and 75 non-CM
experienced) were examined on a five-point Likert scale. The discussion of each

parameter separately is presented below.

TABLE 4.7: T-test box plots between Group-1 & Group-2

Parameter Mean Standard Deviation
Group-1  Group-2 Group-1 Group-2

Cost Control 3.94 3.37 0.48 0.56
Schedule Adherence 4.08 3.39 0.50 0.62
Stakeholder Satisfac- 4.06 3.39 0.39 0.65

tion

Client Support 3.95 3.34 0.49 0.57
Contractor Comfort 4.00 3.36 0.56 0.56
Overall Performance  4.08 3.55 0.47 0.57
Perceived Value 4.06 3.48 0.46 0.61
Quality Concerns 4.06 3.41 0.51 0.64

4.10.2.1 Cost Control

The findings show that group-1 achieved a greater mean score (M = 3.94, SD
= 0.48) than group-2 (M = 3.37, SD = 0.56). The box plot showed greater
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median and reduced interquartile range for CM experienced, which indicated that
these respondents had greater perceptions of CM-integration in cost control. This
improvement may be attributed to early-stage planning, effective cost monitoring,
and the implementation of value engineering techniques commonly practiced under

CM supervision.
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FI1GURE 4.8: Comparison of cost control between Group-1 & Group-2

4.10.2.2 Schedule Adherence

With respect to schedule compliance, group-1 again surpassed the other group with
mean values of 4.08 and 3.39 respectively. The lower standard deviation (SD = 0.50
for CM) demonstrates greater homogeneity of perception among the respondents.
The box plot also displayed a definite upward shift for Group-1, which reflects
greater control over schedules. Such a finding is consistent with CM’s function of
active planning, monitoring of progress, and timely decision-making to eliminate

delays and speed up delivery of projects.
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4.10.2.3 Stakeholder Satisfaction

Stakeholder satisfaction also showed substantial enhancement for group-1 (M =
4.06, SD = 0.39) as compared to group-2 (M = 3.39, SD = 0.65). The box plot had
a greater median and tighter clustering of responses for the first group. This trend
implies that CM improves communication, coordination, and conflict resolution

between stakeholders.
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FIGURE 4.10: Comparison of stakeholder satisfaction between Group-1 &
Group-2

4.10.2.4 Client Support

The study demonstrated that client support for group-1 was rated better (M =
3.95, SD = 0.49) than non-CM experienced group (M = 3.34, SD = 0.57). The
smaller range of the box and lack of extreme outliers for group-1 suggest greater
consistency in answers. This is because CM practices foster a structured mecha-
nism of communication and ongoing interaction to ensure decisions by clients are

timely and in accordance with project needs.
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FIGURE 4.11: Comparison of client support between Group-1 & Group-2
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4.10.2.5 Contractor Comfort

Contractor comfort also showed an identical trend for group-1, recording a mean
of 4.00 (SD = 0.56) compared to 3.36 (SD = 0.56) for group-2. The box plot indi-
cated a more clustered distribution, implying that CM improves the contractor’s
working comfort by reducing rework, making roles clear, and providing improved
coordination between design and construction crews. The better working environ-

ment provides for increased efficiency and fewer conflicts.
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F1GURE 4.12: Comparison of contractor comfort between Group-1 & Group-2

4.10.2.6 Overall Performance

In measuring overall performance, group-1 indicated a mean value of 4.08 (SD
= 0.47) while group-2 indicated 3.55 (SD = 0.57). The box plot showed a clear
difference between the two groups, with the group-1 having a higher median and
lower variation. This result suggests that CM integration exerts a wide-ranging
positive effect along cost, schedule, and quality parameters, which mirrors the

general efficiency of CM in DBB project delivery.
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4.10.2.7 Perceived Value
The value perceived by projects was also rated greater for group-1 (M = 4.06, SD

= 0.46) than for group-2 (M = 3.48, SD = 0.61). The score distribution indicates
that the respondents of group-1 saw better value for money, possibly because
of enhanced project delivery, greater transparency, and optimal use of resources.
The high value perceived further confirms the role of CM in maximizing project

benefits.
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FIGURE 4.14: Comparison of perceived value between Group-1 & Group-2

4.10.2.8 Quality Issues

For quality issues, group-1 also performed better (M = 4.06, SD = 0.51) than
group-2 (M = 3.41, SD = 0.64). The box plot showed that group-1 constantly
exhibited better quality levels. This is likely due to CMs high- quality assurance
and control systems, systematic monitoring, and conformance with construction

standards that minimize defects and rework.
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FIGURE 4.15: Comparison of quality concerns between Group-1 & Group-2

4.11 Regression Analysis

The regression analysis is a statistical method used to examine the relationship

between a dependent variable usually placed along y-axis and one or more indepe-



TABLE 4.8: Regression Summary for n = 150 Respondents (Likert Scale 1-5)

Variable Regression Equation R? p-value Std. Interpretation
Error
(Slope)

Cost Control CM = 1.982 + 0.462 (Cost Con) 0.853 <0.001 0.0381 Strong positive relationship. Cost con-
trol is the most dominant predictor of
CM performance.

Schedule  Adher- CM = 2.017 + 0.431 (Sch Adher- 0.823 <0.001 0.0423 Strong positive association. Projects

ence ence) adhering to schedules demonstrate su-
perior CM outcomes.

Stakeholder Satis- CM = 2.141 4 0.389 (SH Satis- 0.754 <0.001 0.0507 Moderate-to-strong correlation. Higher

faction faction) stakeholder satisfaction enhances CM
effectiveness.

Perceived ~ Value CM = 1.917 + 0.407 (PV) 0.781 <0.001 0.0489 Strong positive relationship. High per-

(PV) ceived project value is associated with
better CM performance.

Client Support CM = 2.021 + 0.376 (Client Sup- 0.742 <0.001 0.0552 Moderate positive influence. Active

port) client support contributes meaningfully

to CM success.

Contractor Com- CM = 2.154 + 0.348 (Contr Com- 0.681 <0.001 0.0594 Mild positive effect. Contractor com-

fort fort) fort improves performance but less
strongly.

Quality Concerns CM = 2.087 + 0.314 (Qual Con- 0.651 <0.001 0.0631 Weak-to-moderate positive relation-

cern)

ship. Quality management affects CM
performance but is not dominant.
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ndent variables along y-axis. It describes, estimates, and predicts outcome that
best fits the data (Gogtay, Deshpande, & Thatte, 2017). The regression analy-
sis was conducted to assess the relationship between various project performance
metrics and overall CM performance in DBB highway projects. The inde-
pendent variables included Cost Control, Schedule Adherence, Stakeholder
Satisfaction, Perceived Value, Client Support, Contractor Comfort, and
Quality Concerns, with Overall CM Performance as the dependent variable.
The findings (Table 4.3) show evident insights about the determinants of project

success in DBB projects.

4.11.1 The Regression Plots

The regression plots visually supported these findings, showing a positive corre-
lation between each independent variable and overall CM performance. Par-
ticularly, Cost Control and Schedule Adherence showed strong linear rela-
tionships, while Contractor Comfort exhibited a weaker relationship. These
findings confirm that CM practices significantly enhance project performance,
with cost control, schedule adherence, and stakeholder satisfaction being
crucial determinants of success. The regression analysis and accompanying plots

highlight the vital role that CM integration plays in improving project outcomes.
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FIGURE 4.16: Cost Control vs CM Performance (R? = 0.85)
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FIGURE 4.17: Schedule Adherence vs CM Performance (R? = 0.80)
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FIGURE 4.18: Stakeholder Satisfaction vs CM Performance (R? = 0.75)
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FIGURE 4.19: Perceived Value vs CM Performance (R? = 0.80)
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FIGURE 4.20: Client Support vs CM Performance (R? = 0.76)
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FIGURE 4.21: Contractor Comfort vs CM Performance (R? = 0.67)
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FIGURE 4.22: Quality Concern vs CM Performance (R? = 0.66)
4.11.2 Key Findings from Regression Plots Analysis

The regression results revealed that cost control (R* = 0.853) and schedule ad-

herence (R? = 0.823) are the most significant predictors of overall Construction
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Management (CM) performance. This indicates that projects with better cost
management are associated with higher overall CM performance, suggesting that
cost control is a critical factor in the success of CM practices and highlights
its role in improving project outcomes. Similarly, schedule adherence demon-
strated a positive relationship with CM performance, underlining the importance

of meeting deadlines in achieving successful project results.

Moderate positive relationships were observed for stakeholder satisfaction, per-
ceived value, and client support, suggesting that human and organizational
factors also play a vital role in successful project management. Meanwhile, con-
tractor comfort and quality concern exhibited weaker but still positive influ-

ences on CM performance.

4.12 Summary

Chapter 4 analyzes the survey data to assess the impact of Construction Man-
agement (CM) on Design-Bid-Build (DBB) highway projects. The findings show
that CM significantly improves cost control, schedule adherence, and stakeholder
satisfaction. T-tests reveal CM-integrated projects perform better across all per-
formance metrics. Correlation and regression analyses confirm strong positive re-
lationships between CM and key variables, especially stakeholder satisfaction and
schedule performance. While contractor comfort showed a weaker link, overall re-
sults support CM’s effectiveness. The chapter concludes that CM enhances project
efficiency, communication, and risk mitigation, making it a valuable addition to

DBB projects in Islamabad’s infrastructure development.



Chapter 5

Conclusion and

Recommendations

5.1 General

This research study evaluated the effects of CM on the performance of Design-Bid-
Build (DBB) highway projects, showing notable positive relationships between the
integration of CM and important success measures of the project such as cost
control, scheduling, stakeholder satisfaction, and the overall performance of the
project. It has been noted that the CM practices are likely linked to the lower
cost escalation, reduced delays, and better collaboration in execution, which led
to optimized results. The research does, however, point out some shortcomings
such as the limited geographic scope which focused mostly on Islamabad, the em-
phasis on DBB highway projects, the use of cross-sectional survey data, and the
lack of consideration for external factors like economic climate and regulatory en-
vironment. Follow-up research should consider broadening the project geography,
diversifying the project types, conducting CM impact assessments using longitu-
dinal research, using mixed-method approaches that include interviews and case
studies to counterbalance survey biases, and additional performance criteria in-
vestigation related to the construction industry sustainability, structural safety,

or integration of advanced technologies like BIM and Al. Filling these gaps would
60
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increase the external validity of the findings and enhance understanding of the

CM optimization across all practices in the construction industry.

5.2 Conclusion

This research adds to the extensive amount of literature already available on the
related topic. The study was conducted to attempt at evaluating how Construction
Management (CM) affects the performance of Design-Bid-Build (DBB) highway
projects inside Islamabad. Following is some of significant findings that were
identified in the analysis, pointed at the positive contribution of CM in improving
project outcomes based on numerous measures that consist of controlling project
costs, schedule performance, stakeholder satisfaction, quality and general project

performance.

(i) Correlation analysis showed a strong positive correlation between cost con-
trol and schedule adherence (R? = 0.64) which means that better cost-
managed projects tend to adhere better to timelines. This directly supports
that efficient financial management contributes to timely project completion.
Contractor Comfort showed moderate correlations (0.46 - 0.59), indicating
specific points for strategic focus and improvement in CM practices for this

metric.

(ii) The box plot analysis showed that CM-experienced professionals (Group-
1) consistently outperformed non-CM (Group-2) across all the parameters.
Group-1 achieved higher mean scores in cost control (3.94 vs. 3.37), sched-
ule adherence (4.08 vs. 3.39), stakeholder satisfaction (4.06 vs. 3.39), client
support (3.95 vs. 3.34), contractor comfort (4.00 vs. 3.36), perceived value
(4.06 vs. 3.48), and quality (4.06 vs. 3.41). Overall project performance was
also superior for Group-1 (4.08 vs. 3.55). The box plots also showed higher
medians and smaller interquartile ranges for Group-1, indicating more uni-
form and positive perceptions. These findings confirm that CM integration

significantly improves cost, schedule, quality, and stakeholder-related aspects
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(iii)

(iv)

in DBB highway projects, leading to better overall project performance and

efficiency.

The regression analysis demonstrated that cost control (R? = 0.85) and
schedule adherence (R? = 0.82) are the strongest predictors of overall Con-
struction Management (CM) performance. This highlights that effective cost
and time management are fundamental to the success of CM in Design-Bid-

Build (DBB) highway projects.

The box plots also showed a moderate but positive relationships for stake-
holder satisfaction (R? = 0.753), perceived value (R? = 0.781), and client
support (R? = 0.742), emphasizing the importance of organizational and
relational factors in achieving project success. Contractor comfort (R? =
0.681) and quality concern (R? = 0.651) showed weaker but still positive
effects, indicating their supporting role in overall performance. Collectively,
the regression results confirm that CM effectiveness largely depends on effi-
cient cost and schedule control, complemented by strong stakeholder collab-

oration and quality-focused management practices.

5.3 Future Research Directions

Although the current research provides insightful information on the selected topic

however it is constrained by different undermentioned factors. The gaps found in

this study may be filled by future research on CM and how it affects design-bid-

build (DBB) highway projects. Following are the suggested research gaps that

may be considered in the future research.

(i)

Extending the geographic scope is one of the main areas for future research.
This study was limited to Islamabad, making it difficult to extrapolate find-
ings to other regions. The economic climate, legal frameworks, and construc-
tion industry practices of various regions may affect how well CM integration

works.

(ii) The research ought to also consider various types of construction projects.

This study focused on DBB highway projects, but other delivery approaches
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like Design-Build (DB) or Public-Private Partnerships (PPP) may be af-
fected differently by CM. Likewise residential, commercial, and infrastruc-
ture projects outside highways could offer new insights into CMs effective-

ness.

(iii) Future studies could also consider a wider range of performance metrics. In
addition, metrics like sustainability, safety, and environmental impact etc.
are becoming significant. Exploring these could link CM practices to longer-

term project outcomes.

(iv) Lastly, studying how technology is incorporated into CM practices is impor-
tant. As the construction sector adopts tools like AI, BIM, drones, and IoT,
research could explore how these enhance CM processes and improve cost
estimation, delay reduction, and quality control leading to better project

performance.

5.4 Theoretical and Managerial Implications

5.4.1 Theoretical Implications

The research will be valuable addition to the existing academic literature in CM
within the infrastructure development by extending its application to DBB high-
way projects within a developing urban environment. The theoretical implications

that follow are based on following research findings:
(i).Extension of CM Theory to DBB Highway Projects

The research supports the theory that CM practices will respond to the inher-
ent fragmentation and coordination difficulties of DBB delivery method. The
empirical verification of the positive relationship among CM integration and en-
hanced project performance measures (cost: R? = 0.85, schedule: R? = 0.82, and
stakeholder satisfaction: R? = 0.753) supports integrating CM in conventional

procurement models [23].
(ii). Validation of CM Success Constructs

Cost control (R? = 0.853), schedule compliance (R* = 0.823), and stakeholder

satisfaction (R? = 0.79) are reliable indicators of overall CM performance (p <
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0.001). These results align with global literature emphasizing the multifaceted na-
ture of project success, integrating cost, time, and stakeholder dimensions within
Pakistans construction context. These results confirm prevailing literature high-

lighting the multifaceted nature of construction project success [1,86].
(iii). Framework for Future Empirical Models

This study acknowledges its cross-sectional dataset of 150 respondents and the
omission of certain external variables such as market fluctuations and organiza-
tional culture. While regression results (R* values ranging from 0.79 to 0.85)
confirmed strong predictive relationships among CM performance indicators, fu-
ture research should adopt longitudinal or mixed-method approaches to capture
the temporal and multi-factorial dynamics influencing Construction Management

(CM) effectiveness over time [55].

5.4.2 Managerial Implications

In addition to theoretical relevance, this research presents following practical im-
plications for civil engineers and policymakers involved in planning and execution

of DBB highway projects:
(). Informed Integration of CM in DBB Projects

Responses indicated that an early incorporation of CM practices in project plan-
ning and execution significantly enhances performance outcomes. Results for
group-1 demonstrated notable improvements in cost efficiency and schedule ad-
herence (R = 0.85; p j 0.001) compared to group-2. Therefore construction and
project managers are advised to commit CM as a strategic component in DBB

project planning and execution.
(ii). Public Sector Policy Recommendations

This research provides empirical support, by virtue of responses from a sample size
of 150 professionals and high statistical results (up to 0.85 R values; p j 0.001),
for government departments and regulatory authorities to update their procure-
ment frameworks with a binding requirement or incentivize the incorporation of
CM into DBB projects. Such policy adaptation will improve the efficiency and

accountability of projects executed by the public sector.
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(iii). Capacity Building and Professional Training

To withstand the benefits of CM integration, stakeholders in Islamabad and alike
cities should prioritize capacity building initiatives and formal training programs
for engineers, consultants, and site managers. Survey findings from 150 respon-
dents revealed that projects led by CM trained professionals achieved up to 15-20%
higher performance scores in cost, schedule, and quality metrics, highlighting the
critical need to institutionalize CM competency development within the public

and private sectors.
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Final Questionnaire

Assessing the Impact of Construction Management on Project Performance in Design-Bid-
Build (DBB) Highway Projects in Islamabad
(Note: Questions are on Likert Scale: Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4,
Strongly Agree-5)
Section A: General Information of Respondent
1.What is/ was your role in highway construction projects?
a)  Client/Owner
b)  Contractor
c)  Consultant/ Designer
d) Construction Manager
e) Other:
2. How many years of professional experience do you have in the construction industry?
a) <S5years
b) 5-10 years
c) 11-15 years
d) > 15 years
3. How many DBB highway projects have you been involved with in the past 10 years?
a) 12

b) 3-5
c) 6-10
d >10

4. Have you worked on any DBB projects where Construction Management services were
formally implemented?
a) Yes
b) No
5. What is the usual budget range of the highway projects you are involved in?
a) <PKR 500 million
b) PKR 500 - 1000 million
¢) >500 million
6. What is your highest level of education?
a) <S5years
b) Diploma (DAE)
c¢) Bachelor’s
d) Master’s
e) PhD



79

Section B: Impact of Construction Management (CM) on Project Performance

Scale: Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5

Code | Description 4

B-1 | Construction Management significantly contributes to cost control in
Design-Bid-Build (DBB) highway projects?

B-2 | Construction Management plays a significant role in ensuring schedule
adherence in Design-Bid-Build (DBB) highway projects?

B-3 | Construction Management positively impacts quality assurance and
compliance with project specifications in Design-Bid-Build (DBB)
highway projects?

B-4 | Construction Management ensures effective resource optimization in
Design-Bid-Build (DBB) highway projects?

Section C: Key Challenges in DBB and the Role of CM

C-1 | Cost overrun is one of the most common issues encountered in Design-
Bid-Build (DBB) highway projects?

C-2 | Delays are one of the most common issues encountered in Design-Bid-
Build (DBB) highway projects?

C-3 | Construction Management effectively addresses communication
gaps among stakeholders in Design-Bid-Build (DBB) highway projects?

C-4 | Construction Management helps in the early identification and resolution
of project risks in Design-Bid-Build (DBB) highway projects?

Section D: Stakeholder Perceptions on CM Effectiveness

D-1 | As a stakeholder, I believe that Construction Management (CM) adds
significant value to highway projects?

D-2 | Clients are generally supportive of the use of Construction Management
(CM) in Design-Bid-Build (DBB) highway projects?

D-3 | Contractors are generally comfortable working with Construction
Managers in Design-Bid-Build (DBB) highway projects?

D-4 | Cost is the primary concern stakeholders have regarding the use of
Construction Management services in Design-Bid-Build (DBB) highway
projects?

Section E: Comparative Evaluation of DBB Projects With and Without CM

E-1 | Schedule adherence is generally better in Design-Bid-Build (DBB)
projects with Construction Management than those without?

E-2 | Construction quality is higher in DBB projects with CM than those
without?

E-3 | Stakeholder satisfaction is higher in DBB projects involving CM
compared to those without?

E-4 | Overall, DBB projects with CM perform better than those without CM?
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CONTENT VALIDITY INDEX - DELPHI PANEL (N = 6)

Section Code | Experts rating 3—4 (A) I(f/‘g)l Decision Rule|Interpretation

Bl 6 1 Retained Excellent
B. Impact of CM on Project B2 6 1 Retained Excellent
Performance B3 5 0.83 Retained Excellent

B4 5 0.83 Retained Excellent
S-CVI/Avg = (1+1+0.83+0.83)/4 = 0.91 — Strong Validity

C1 6 1 Retained Excellent
C. Key Challenges in DBB and C2 5 0.83 Retained Excellent
CM Role C3 4 0.67 Revise Fair

C4 5 0.83 Retained Excellent
S-CVI/Avg = (1+0.83+0.83+0.67)/4 = 0.83 — Acceptable

D1 6 1 Retained Excellent
D. Stakeholder Perceptions on D2 S 0.83 Retained Excellent
CM Effectiveness D3 6 1 Retained Excellent

D4 5 0.83 Retained Excellent
S-CVI/Avg = (11+0.83+1+0.83)/4 = 0.92 — Strong validity

E1l 5 0.83 Retained Excellent
E. Comparative Evaluation of E2 5 0.83 Retained Excellent
DBB Projects (With & Without -
CM) E3 6 1 Retained Excellent

E4 5 0.83 Retained Excellent
S-CVI/Avg = (0.83+0.83+1+0.83)/4 = 0.87 — Acceptable

PANEL OF EXPERTS

1. Engr Dr Haroon Jan PhD in CM Associated with Rawalpindi Ring Road and
Islamabad Expressway Project as FWO Advisor.

2. Brig Amir Shahzad CEO - 492 FWO Group - Rawalpindi Ring Road, Islamabad
Expressway, Margalla Highway & GPO Underpass Projects.

3. Engr Akbar Khan Khel PD Islamabad Expressway, Margalla Highway & GPO
Underpass Projects.

4. Col (R) Engr Nasir Mehmood PD Rawalpindi Ring Road.

5. Engr Tabassum Senior Planning Engineer Rawalpindi Ring Road 492 FWO
Group.

6. Brig Dr Adeel Zafar Dir Consultancy FWO.
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CONTENT VALIDITY INDEX - PILOT SURVEY (N=25)

Code [Statement No.(:iesc)ted I-CVI1
Section B — Impact of CM on Project Performance
B1 |CM improves overall project cost efficiency in DBB highway projects 22 0.88
B2 |CM increases accountability in project execution 8 0.32
B3 |CM facilitates timely completion of DBB highway projects 24 0.96
B4 |CM helps in minimizing change orders and rework 22 0.88
BS5 |CM ensures higher quality outcomes in highway construction 21 0.84
B6 |CM contributes to better resource optimization in DBB projects 24 0.96
B7 |Presence of a CM team leads to better monitoring of project milestones 20 0.80
B8 |Projects with CM experience fewer budget overruns 3 0.12
S-CVI1| 0.87
Section C — Key Challenges in DBB and the Role of CM
C1 [CM plays a crucial role in addressing time delays 24 0.96
C2 |Cost overrun is a common issue in DBB projects 23 0.92
C3 |CM helps manage unforeseen site conditions 8 0.32
C4 [CM helps bridge designer—contractor gap 24 0.96
C5 |CM reduces budget escalations from poor planning 24 0.96
C6 |Delays due to unclear scope are frequent 24 0.96
C7 [CM ensures early identification of project risks. 18 0.72
C8 |Lack of coordination is a major issue in DBB projects 6 0.24
S-CVI1 0.91
Section D — Stakeholder Perceptions on CM Effectiveness
D1 |Designers see CM as aligning design & execution 24 0.96
D2 [CM increases stakeholder confidence 23 0.92
D2 |Contractors believe CM improves outcomes 24 0.96
D4 |Clients are satisfied with CM involvement 23 0.92
D5 [Stakeholders perceive CM as cost effective in long terms 23 0.92
D6 [CM improves transparency across lifecycle 10 0.40
D7 |Stakeholders perceive CM as essential 20 0.80
D8 |CM fosters collaboration project environment 3 0.12
D1 |Designers see CM as aligning design & execution 24 0.96
S-CVI[ 0.91
Section E — Comparative Evaluation of DBB Projects With & Without CM
E1 |DBB projects with CM have better schedule adherence 23 0.92
E2 |The quality of construction is higher in DBB projects with CM 24 0.96
E3 |DBB Projects with CM are more likely to be completed within budget. 24 0.96
E4 |Projects without CM prone to design—construction conflicts 24 0.96
E5 |CM reduces disputes among stakeholders 8 0.32
E6 |Stakeholder satisfaction is higher in CM projects 24 0.96
E7 [Projects with CM perform better than without CM 20 0.80
E8 |CM-managed projects perform better on KPIs 3 0.12
S-CVIf 0.93
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