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Abstract

This research explores the impact of various project delivery methods on the per-
formance of the building construction industry. Project delivery methods de-
fine the framework for planning, designing, and executing construction projects,
influencing factors such as cost, time efficiency, quality, risk management, and
stakeholder collaboration. Selecting the appropriate delivery method is crucial,
as it determines the roles and responsibilities of all parties involved and affects
overall project success. Traditional methods, such as Design-Bid-Build (DBB),
follow a linear approach where design and construction are separate phases, of-
ten leading to longer project timelines but providing cost certainty. On the other
hand, Design-Build (DB) integrates design and construction under a single con-
tract, promoting faster project completion and improved coordination. Alternative
approaches like Construction Manager at Risk (CMAR) and Integrated Project
Delivery (IPD) emphasize collaboration, risk-sharing, and innovation to enhance
efficiency and project outcomes. The research assesses how these methodologies
influence key performance metrics, including cost overruns, schedule adherence,
quality standards, and sustainability considerations. It investigates how stake-
holder engagement, risk allocation, and contractual structures shape project effi-
ciency and long-term viability. Additionally, the study explores emerging trends,
such as digitalization and sustainable construction practices, to determine how
project delivery methods can evolve to meet industry demands. By analyzing
case studies and industry best practices, this research provides insights into opti-
mizing project delivery strategies to enhance the productivity, sustainability, and
resilience of the building construction industry. The findings aim to guide industry
professionals and policymakers in selecting the most effective delivery methods for
different project types, ultimately improving construction performance and eco-

nomic development.

A thorough literature review is the first step in the research process because it
provides an initial grasp of the issue and places the study subject in the context

of current knowledge. Finding ways for projects delivery methods to improve the
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performance of building projects is the main objective of the study. A question-
naire comprising of 192 experts-clients, CEOs, consultants, contractors, suppliers,
architects, and managers from the public and private sectors, was created based on
the identified factors of sustainability and stakeholders. The survey was conducted
online and the responses were gathered. Then different tests were performed: nor-
mality and non-parametric tests using SPSS and Excel. The Relative Importance
Index (RII), a non-parametric method was used to assess the data and to evaluate
the ranking of the most important parameters for construction project success and
the realization of all project delivery methods. The goal of this strategy is to select

the suitable project delivery method for building projects.

Finally, the results are that innovation takes top place along with new technology
and processes. The second priority is the employee health and safety. The third
factor is technology, which boosts production and reduces costs. Capital is the
fourth most important factor in ensuring cost overruns. The fifth priority is the
diversity and inclusion, which promotes an engaged workforce. Land is the sixth
most essential factor for better management, which made it easier to execute

corrective actions at the planning and strategy level.

Keywords: PDMs, Design-Build, Design-Bid-Build, Construction Manager at
Risk, Integrated Project Delivery, Building Project Performance, SPSS
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Chapter 1

Introduction

1.1 Background

This chapter explores the essential principles of project delivery methods (PDMs)
within the construction sector. This examination delves into the evolution of
various delivery methods, highlighting their importance and influence on project
outcomes. An analysis of various project delivery methods, including Design-
Bid (DB), Design-Bid-Build (DBB), Construction Manager at Risk (CMAR), and
Integrated Project Delivery (IPD), is conducted to assess their effectiveness in the

efficient delivery of construction projects.

This chapter also evaluates the advancements achieved in implementing innovative
delivery methods, especially in light of contemporary challenges like heightened
project complexity, sustainability demands, and the digital transformation within
the construction sector. An in-depth analysis of the advantages and limitations of
each method is conducted to assess their appropriateness for various project types

and industry requirements.

In recent years, major transformations in infrastructure have been experienced due
to the expansion of the construction industry as well as the provision of important
services to society in general. There has been an upsurge in the rate of construction
activities due to phenomena like an increase in population, an increasing degree

of urbanization, and new advancements in technology [2].
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These activities range from the construction of infrastructural facilities such as
roads, bridges, and airports to housing units and commercial and industrial build-
ings. As their nature and scale grow, these projects become even more difficult to
implement. Problems like quality differences or standard deviations, budget over-
run, and schedule slippage have become the norm and compromise not only the
financial feasibility of the undertaking but the satisfaction of the project stakehold-
ers too. The conceptual model proposed in this study involves 10 performance met-
rics. The key performance domains are, client relations, safety, timeline, expenses,
quality, financial management, communication and teamwork, environmental im-
pact, efficiency, and stakeholder contentmentare recognized as contributing factors

to project success, as depicted in Figure 1.1 [1].

Overall project
performance areas

F1cure 1.1: Conceptual Model of Project Performance matrix [1]

Owing to these problems, the choice of the best project delivery method (PDM)
is becoming ever more critical for the success of a project. A project delivery

method summarizes the contractual provisions, the organizational setup, and the
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procedures for controlling the design or construction stages of the project. Com-
mon PDMs are Design-Build (DB), Design- Bid-Build (DBB), Construction Man-
agement at Risk (CMAR), Integrated Project Delivery (IPD) etc. Every one of
these approaches has different characteristics and practices of project operations,
project risk management, and stakeholder participation [4]. For example, the se-
quential aspect of the process may result in a longer project schedule because each
partys contract is completed, creating the need for both the design and construc-
tion aspects to be covered, which is usually the case with DBB. In contrast, DB
integrates the design and construction process related to the project under one
contract. Thus, this may result in a quicker completion of the project, but the

exposure of contractors is higher who are constructing the projects [1].

The selection of a specific PDM greatly affects the overall success of construction.
Performance in terms of construction project management is evaluated based on
four main attributes: stakeholders contentment, cost control, timelines, and com-
pliance with quality standards. Projects completed within the stipulated time-
frame, within budgetary allocation, and built according to the required standards
more often than not enhance the relationship with clients and other stakeholders
of the projects and so add up to the success of the project [3]. However, there
is a non-linear correlation in PDM with project performance as certain factors or
variables, such as the management approach of the project, come into play. One
of the factors that can guarantee the success of construction project management
is, project management competence. The word efficiency in project management
means the integration of resources in the implementation of activities, organiza-
tion of efforts, and mitigation of risks throughout the project lifecycle. Successful
project management strategies can produce improved communication within the
team, better resource management, and more adaptability to unexpected chal-
lenges [3]. The efficiencies are often such potential mediators and, as such, will
assist in achieving better project output for those objectives that are expected

from the particular project delivery method employed.

Cities continue to grow wider, and construction companies build bigger and more
complex structures. This warrants the need for specialized approaches to perform

and complete large- scale infrastructure projects. Selecting the Project Delivery
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Method (PDM), in this case, becomes critical as it extends to the efficiency and
the success of the project as well. When PDM is selected, the goals of the project,
the resources available, and the risks associated with the various phases of the
project are taken into consideration [4]. With the development of construction
projects, their complexity keeps on increasing, and thus the need for PDMs that
are more adaptable, foster creativity, and control risks are increasingly sought. It
is imperative to know these factors to understand how the PDMs ensure the timely
execution of projects while meeting the set standards of quality and costs, which
aim at the success of construction projects today [5]. More specifically, selecting
a particular PDM, can help mitigate some of the issues, such as time overruns,
upsurges in costs, and poor construction quality, that are quite common in ev-
ery other construction project. For instance, Design-Bid-Build (DBB) results in
long project duration since the design phase is done separately from the construc-
tion phase, while Design-Build (DB) combines the two phases, thereby shortening
project durations but with contractors incurring higher risks [5]. Each project
delivery method (PDM) has distinct attributes concerning cost management and
responsibility, and the nature of these relationships significantly influences stake-
holder satisfaction. The level of stakeholder involvement varies across different
PDMs, impacting not only their engagement and satisfaction but also the trust
between contractors and clients. Selecting an appropriate PDM, therefore, requires

balancing effectiveness, accountability, and collaboration.

Figure 1.2 illustrates the flowchart of the Progressive Design-Build (PDB) process.
During the programming services phase, the owner and design-builder collaborate
on the design, verifying the design-builders program in the RFP, defining the
project scope, establishing a preliminary schedule, and identifying key trades.
The design may be divided into multiple packages, each with target estimates or
budgets. As the design advances, progressive estimates are developed through

competitive bids and price negotiations with key trades and suppliers.

At the completion of each design package, the design-builder provides preliminary
pricing, enabling early construction starts for completed packages and accelerating

overall project completion. Since price negotiations are linked to specific design
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Programming Design Packages
Services T (30% - 60%) No—s|Off-ramp and Take Bids
Cost Estimates

1

Constructability
Review

RFP

RFQ D Design-Builder

Value D Ouiner

Engineering D Both Design-builder and Onwer

FIGURE 1.2: Progressive design built flow chart [1]

packages and work quantities, the process simplifies progressive estimate prepa-
ration by narrowing the scope of each negotiation. Throughout this process, if
estimates exceed target budgets, the owner is promptly informed, allowing time
for value engineering adjustments. Additionally, this phased approach helps assess

and manage risks more accurately for each package.[1].

Changes in the timing of project delivery have forced some more unity in the ac-
complishment of project objectives; for example, an Integrated Project Delivery
(IPD) approach that has early engagement of all stakeholders and the risk and
rewards are shared [6][7]. IPD promotes transparency and collaboration [8], ad-
dressing problems and disputes with fewer misunderstandings [9]. This method is
appropriate for large, complex, and high-value projects [10] where integration of all
stakeholders efforts is of utmost importance [11][12]. Construction Management
at Risk (CMAR) is another method of PDM [13][14] that has a higher level of
control over project budget, but there is still a certain level of trade-off in terms of

risk management [15]. Construction managers at risk (CMAR) take a substantial
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amount of risk regarding cost and time, which is a good exposure to clients as it

guarantees cost and time efficiency.

1.2 Problem Statement

Although there are a variety of project delivery methods (PDMs) available yet con-
struction projects, often face negative outcomes such as schedule delays, exceeding
the budget, compromising on quality, and customer dissatisfaction. The one crit-
ical thing is that construction professionals often dont understand how different
PDMs are related to nature or efficiency introduced to a project, and these dimen-
sions of the project can be very significant. In the fast-paced construction industry,
where deadlines and budgets are strict and cannot be reasonably extended, there
is little or no historical data to help project Managers and other stakeholders se-
lect the right PDM for their projects. Therefore, as there is this uncertainty, poor
decisions on the PDM selection criteria are likely to be made resulting in undesir-
able management practices and wastage of resources. For instance, a project may
adopt a PDM like Design-Bid-Build (DBB) whereas the nature of the project is not
appropriate for such a PDM, and this could cause communication breakdown and
project delays. Conversely, during a low nature project, an IPD method could be
employed where more appropriate methods would be enough creating unnecessary

headaches and costs.

Due to the complexity of construction projects, standard project management
approaches often fall short, highlighting the need for tailored solutions based on
scope, technical demands, and legal constraints. However, the impact of project
nature on the relationship between Project Delivery Methods (PDMs) and perfor-
mance remains underexplored. This gap hinders professionals from selecting the
most suitable PDM without a guiding framework. This research aims to examine
how different PDMs influence project performance, considering project nature as a
moderating factor and effective management as a mediator. The findings will sup-
port better decision-making, improved outcomes, and greater client satisfaction in

the construction industry.
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1.3 Research Questions

The following are the research questions:

1. RQ1: What effects do various project delivery methods (e.g., DB, DBB,
CMAR, IPD) have on the timeliness, cost, quality, and satisfaction of stake-

holders of construction projects?

2. RQ2:How do project delivery methods impact the effectiveness of project

management in scheduling, risk reduction, and resource coordination?

3. RQ3: In what ways does project nature act as a moderator in the association

between construction project performance and project delivery methods?

1.4 Research Motivation

The construction sector consistently faces challenges such as project delays, cost
overruns, quality problems, and difficulties in stakeholder management, all of
which substantially affect project outcomes and overall construction industry ef-
ficiency. Notwithstanding technological developments and improved management
practices, efficient coordination among various stakeholders, adherence to regula-
tions, and risk reduction continue to be essential issues. The selection of suitable
Project Delivery Methods (PDMs) is a critical aspect affecting project success,
since they establish the framework for the planning, execution, and completion
of construction projects. The intended results of these systems are influenced by
numerous external and internal elements, such as scheduling limitations, budget
management, quality control, and stakeholder involvement. Given these complex-
ities, understanding the strategic alignment between project goals and the chosen
delivery method becomes increasingly important. Current gaps in studies evaluat-
ing the effectiveness of PDMs in different project environments highlight the need
for further investigation. This research provides insights that can guide decision-

makers in selecting optimal PDMs to improve overall project performance.
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1.5 Overall Objective and Specific Aim

The following are the objectives:

e Examine the impact of various project delivery methods (e.g., DBB, DB,
CMAR, IPD) on key project outcomes, including timeliness, cost, quality,

and stakeholder satisfaction.

e Analyze how project delivery methods affect project management efficiency,
particularly in terms of scheduling, risk mitigation, and resource coordina-

tion.

The following are the specific aims:

To investigate the impact of various Project Delivery Methods (PDMs) on essential
project performance metrics and to determine best practices that improve project

outcomes, reliability, and success.

1.6 Scope of Work and Study Limitations

This study aims to explore the influence of various project delivery methods
(PDMs) on the performance of building construction projects. Specifically, it
will evaluate methods such as Design-Bid-Build (DBB), Design-Build (DB), Con-
struction Manager at Risk (CMAR), and Integrated Project Delivery (IPD). The
performance of these methods will be measured across key parameters, includ-
ing time, cost, quality, and stakeholder satisfaction. Additionally, the study will
investigate how project management efficiency acts as a mediating factor in the
relationship between PDMs and construction performance. By addressing these
aspects, the research seeks to provide a comprehensive understanding of how dif-

ferent delivery methods impact project outcomes.

Furthermore, the research aims to offer practical recommendations for improving
the selection and implementation of delivery methods tailored to various building
construction projects. Ultimately, the findings are expected to contribute valuable
insights for building construction stakeholders, enabling them to enhance project

performance through more effective delivery strategies for building projects.
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1.7 Significance of the Study

This is important because it can help in knowledge creation regarding project
delivery methods, which are not well explored by scholars, stakeholders, and con-
struction practitioners. Time, money, and quality constraints are always the norm
for many projects, and hence, one has to know the impact of the PDM employed
on the performance of the project [53]. This research proposes to resolve the
conflicting cases considering PDM selection and implementation that construction
experts face in their day-to-day practice by understanding how PDMs and project
nature relate to project management efficiency. This focused strategy increases
the chances of improving project outcomes, which in turn improves the clients and
stakeholders satisfaction. Such outcomes may have shorter lead times than before,

reduced expenditure, and higher quality deliverables [54].

1.8 Brief Methodology

This study’s methodology is meticulously crafted to analyze the impact of project
delivery methods on the performance of construction projects, organized into sev-
eral essential stages. The process initiates with the gathering of data, where pri-
mary data is obtained through existing literature, while secondary data is derived
through surveys and questionnaires, including journals, articles, and databases like
Google Scholar and Science Direct, and Sci-Hub. A thorough literature review is
performed to create a theoretical framework, pinpoint research gaps, and compre-
hend the existing knowledge regarding project delivery methods and their effects
on construction project performance. The chosen research topic, 7 Analyzing the
Influence of Project Delivery Methods on Construction Project Performance,” is
selected due to its importance and relevance in the construction industry, shaping
the entire research endeavor. A structured questionnaire is created for data analy-
sis to gather information on project delivery methods, management effectiveness,
and project performance. This is succeeded by a pilot survey aimed at validating

and refining the instrument. The final survey is disseminated to an expanded group
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of construction professionals, and the gathered data undergoes analysis through
statistical methods to uncover patterns, relationships, trends, and to rank the
influencing factors. Software tools like IBM SPSS Statistics and MS office ex-
cel are employed for the purposes of data processing, analysis, and visualization.
The findings are outlined, emphasizing the influence of various project delivery
methods on the performance of construction projects, and analyzed in relation
to the research aims and current literature. Ultimately, suggestions are offered
for stakeholders in the construction sector to enhance project outcomes through
the selection of suitable delivery methods, accompanied by ideas for future in-
vestigations. This organized methodology guarantees a methodical and thorough
approach, providing significant insights for both scholarly inquiry and practical

application in the industry.

1.9 Thesis Outline

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

investigative process and fulfill the study’s aims.

Chapter 1: Introduction presents the background, purpose, and context of the
study regarding construction project delivery methods. 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 both conventional and novel project delivery methods, their influence
on project outcomes, and highlights deficiencies in the existing body of work, un-
derscoring the significance of project characteristics and management efficiency.
Chapter 3: Methodology outlines the research design, data collection meth-
ods, and analysis techniques, emphasizing a quantitative approach to investigate
the relationships among delivery methods, management effectiveness, and perfor-
mance outcomes. Chapter 4: Results and Discussion provides an analysis of the
findings, examining the impact of various delivery methods on project success,
the mediating role of management effectiveness, and the moderating influence of

project nature, while also offering comparisons across different project types. In
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conclusion, Chapter 5: encapsulates the study’s findings, presents actionable rec-
ommendations for stakeholders in the construction sector, and proposes avenues
for future inquiry to deepen the comprehension and selection of the most effective

project delivery methods.



Chapter 2

Literature Review

2.1 Introduction

Project outcomes are determined by project management efficiency as well as the
intricacy of the project. Factors such as multiple dependencies, technological chal-
lenges, varied stakeholder interests, and legal constraints are features of complex
projects. Such intricacy may contribute to additional risk levels, which makes it
necessary to be able to manage projects exceptionally well [16]. The performance
of PDMs may vary concerning the nature of the project; a particular method may
prove to be effective for simple projects but inappropriate for complex ones. This
risk particularly extends the other dimension of the study as to how PDMs, project

nature, and project efficiency altogether influence project performance.

The need to go back and rethink the traditional ways of delivering projects as
concerns over sustainability are coming to the fore in the construction industry
[17]. However, the construction industry is under pressure to evolve in such a way
that more economically efficient, socially responsible, and environmentally friendly
techniques are employed. In this regard, it highlights the importance of the se-
lection of the delivery systems [18], which not only achieve the project objectives
but also the achievement of wider goals of sustainability [19]. To this extent, In-
tegrated Project Delivery (IPD) is gaining popularity as a collaborative approach
that fosters innovation and teamwork, which may lead to better sustainable out-
comes. An increasing number of studies address the four aspects of construction

12
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performance quality standards, client satisfaction, resource allocation & risk man-
agement and project delivery methods, although the relationship between these
factors and the nature of the project and its management has not been adequately
explored. Construction professionals wanting to increase project performance and
minimize the inherent risks due to the nature of the projects should understand

these relationships [20].

Therefore, the purpose of this study is to enhance the knowledge base regard-
ing the impact of different project delivery methods (PDM) on the outcome of
construction projects with an emphasis on project nature as a moderating factor
and project management efficiency as a mediating factor. This research intends
to provide an integrated cognitive schema for comprehending and enhancing con-
struction project performance in the increasingly complex and dynamic paradigm
by considering these interrelated factors [12]. To sum up, the selection of PDM has
a significant influence on the project outcome performance and general objectives
of sustainability and innovations in the construction sector, which is in an inter-
esting phase [16]. As the growth and intricacy of building endeavors increase, it is
imperative now more than ever to understand the factors that enable success. Pro-
viding the stakeholders of the industry with the tools and the information needed
to cope with the demands of modern construction requires investigation into these
aspects of project delivery methods and their effects on the efficient supervising

of construction activities [19].

2.2 Project Delivery Methods

2.2.1 Design Build Method (DB)

In Design-Build (DB) contracts, the general contractor submits a firm, fixed price
based on technical specifications developed by the designer, who is also responsible
for the projects design. This integration makes design details a crucial element
of the DB process, requiring the contractor to manage the projects schedule and

budget while maintaining the required quality standards.
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To ensure alignment with budget, technical, and timeline constraints, it is es-
sential for the project owner to provide clear and comprehensive construction
requirements in the Request for Proposal (RFP). A key challenge in this model
is accurately defining project requirements, including the distribution of quality

management responsibilities between the owner and contractor.

Quality management is typically overseen by a specialized entity, often referred to
as the Engineer, appointed and funded by the project owner. The Engineer en-
sures that project quality meets the specifications outlined in the RFP. For project
success, collaboration between the Engineer and contractor is crucial in establish-
ing Quality Assurance/Quality Control (QA/QC) plans and a well-defined Quality
Management (QM) approach within the bid documents, ensuring a shared under-
standing of quality expectations among all parties involved. [21] The model of QA
for a DB-type construction contract is presented in Fig. 2.1. The design-build
Project Quality

Assurance for DB
type of Contract

Owner’s
Responsibilities
L

Project
Acceptance

k4

Design-Builder’s
Responsibilities

FIGURE 2.1: Design-Build Method [22]

delivery method is becoming more common in many developed countries because
of the various benefits it offers to projects. A key issue related to design-build
delivery is the procurement method used to select the design-build team. This is a

crucial decision that involves several key stakeholders, such as the owner, designer,
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and contractor organizations, and requires the owner to make a careful choice re-
garding which procurement method to use in selecting the team that will execute
the project. a quantitative analysis is conducted [17], to examine the relation-
ship between different design-build procurement methods and the performance
of design-build projects, focusing on cost, time, and quality metrics. The pro-
curement methods evaluated include sole source, qualifications-based, best value,
and low bid selection. Additionally, the research highlights the impact of project-
specific factors and guidelines, offering valuable insights to help owners choose the

procurement method that best aligns with their project objectives [17].

Procurement Methods Performance Metrics

* Sole Source ﬁ + Cost
*+ Qualification- Based - Unit Cost

 Best Value - Cost Growth
+ LowBid - Intensity
+ Time
- Construction Speed
- Delivery Speed
- Schedule Growth
. Quahty
- Start Up
- Call Backs
- Operations and Maintenance costs
- Envelope, Roof, Structure, Foundations
- Interior Space and Layout
- Environment
- Process Equipment and Layout

FIGURE 2.2: Primary variables for design-build procurement method study [23]

2.2.2 Design Bid Build Method (DBB)

The Design-Bid-Build (DBB) method is a traditional construction project delivery
approach where the process is divided into three sequential phases: design, bidding,
and construction. First, the owner hires a designer (architect or engineer) to
create complete project plans and specifications. Once the design is finalized, it
is put out for competitive bidding, and a contractor is selected, often based on
the lowest responsible bid. The contractor then constructs the project strictly
according to the design documents. This method offers clear roles, competitive

pricing, and strong control over the design but can be time-consuming and may
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lead to challenges if changes are needed during construction. The DBB method
provides a structured, transparent process where the owner maintains control over
the design and contractor selection. However, its sequential nature and lack of
early collaboration between designers and builders can introduce challenges in

terms of time, cost, and efficiency.

The Design-Bid-Build (DBB) contract process follows a sequential approach, start-
ing with the design phase, followed by bidding (or tendering), and concluding with
construction. The owner or their representativesuch as a consultant or engineer-
ing firmoversees the project, and a separate consulting firm may be appointed for

construction supervision.

During the bidding phase, the architect and owner coordinate to finalize bid docu-
ments, which are then released to general contractors (see Fig. 2.3). The owner re-
tains overall responsibility for design quality assurance. In the construction phase,
quality assurance may either remain under the owners control or be assigned to
an independent engineer responsible for supervising construction to ensure com-

pliance with quality standards, budget, and schedule.

Project Quality

Assurance for DBB
type of Contract

) Owner’s
Project Responsihilities
Acceptance

Design-Builder's

Responsibilities

FIGURE 2.3: Design-Build Method [23]
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This independent engineer’s role may extend into the defect notification period,
typically lasting 12 to 24 months after project completion. During this period,
any major construction defects that arise fall under the contractors warranty obli-

gations, ensuring the work aligns with the original design and specifications [21].

2.2.3 Construction Manager at Risk (CMAR)

The Construction Manager at Risk (CMAR) method is a collaborative project
delivery approach where the construction manager acts as both a consultant dur-
ing the design phase and the general contractor during construction. The owner
hires the Construction Manager (CM) early in the project, often before the de-
sign is fully complete, to provide preconstruction services such as cost estimation,
constructability reviews, and scheduling. Once the design is finalized, the CM
commits to delivering the project within a Guaranteed Maximum Price (GMP),
which limits the owners financial risk while providing flexibility in project execu-

tion.

In the preconstruction phase, the CM works closely with the designer and owner
to identify potential issues, optimize construction methods, and refine the budget.
This collaboration ensures that the design aligns with the projects budget and
schedule. The CM also handles subcontractor bidding and selects trade partners,
often with input from the owner. By being involved early, the CM helps reduce

design conflicts, minimize delays, and improve cost predictability.

During the construction phase, the CM transitions into the role of the general con-
tractor, managing day-to-day construction activities, subcontractors, and overall
project execution. The CM assumes the risk of delivering the project on time and
within the agreed GMP. Any costs exceeding the GMP are the CMs responsibility

unless caused by changes requested by the owner or unforeseen conditions.

The CMAR method offers several advantages, including early cost certainty, en-
hanced collaboration, and reduced risk of change orders. It is particularly suitable
for complex projects where the owner values input during the design phase and

needs assurance of cost control. However, it can sometimes result in higher upfront
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fees compared to traditional methods and requires careful selection of a qualified

construction manager to ensure project success.

In the 1970s, concerns arose among project owners regarding the effectiveness of
the Design-Bid-Build (DBB) delivery method in delivering optimal value, leading
to the adoption of the Construction Manager at Risk (CMAR) approach. CMAR
integrates the expertise of both a construction manager (CM) and a traditional
general contractor (GC). Under this model, the owner signs separate contracts
with the CM and the designer. The CM assumes responsibility for the construction

while managing trade contracts [24].

The CM is selected through a best-value process before the completion of con-
struction documents and becomes a key member of the project team. During the
design phase, the CM is compensated for services such as schedule oversight, cost
control, constructability analysis, project management, technology guidance, and
assistance with bidding and contract negotiations [25]. Figure 2.4 illustrates the
CMAR delivery method, highlighting the contractual relationships and enhanced

communication between the owner, designer, and CM.

Construction
Manager

T T
- ]

Multiple Prime Contractors

Communications

FIGURE 2.4: Construction Manager at Risk [25]
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Construction Manager at Risk (CMAR) has proven to be an efficient delivery
method, enabling earlier project completion compared to the Design-Bid-Build
(DBB) approach. A study by [26] reported that CMAR can reduce schedule
duration by 15% to 20%, leading to savings on general conditions, interest car-
rying costs, and allowing for early occupancy. Although starting construction
before design completion may increase the Guaranteed Maximum Price (GMP) or
contingency, these risks can be minimized through enhanced communication and
early collaboration between the construction manager and the designer. CMAR
is specifically designed to involve the construction manager in the preconstruction
phase, mitigating risks and maximizing cost savings when they are most achiev-

able.

2.2.4 Integrated Project Delivery (IPD)

Integrated Project Delivery (IPD) is a collaborative approach to construction
project management that seeks to optimize efficiency, improve outcomes, and
foster a shared sense of responsibility among all stakeholders involved. Unlike
traditional project delivery methods, where each party operates largely within its
own silo, IPD brings together owners, architects, engineers, contractors, and other
key participants under a single contract. This unified agreement encourages trans-
parency, open communication, and a focus on achieving collective goals, such as

minimizing costs, enhancing quality, and delivering projects on time.

A core feature of IPD is its emphasis on early involvement of all stakeholders. By
engaging key players from the outset, the team can collaboratively define project
goals, address potential risks, and identify innovative solutions. This approach
allows for better alignment of priorities, as decisions are made with input from all
parties, leading to reduced waste and improved resource allocation. The use of
modern tools like Building Information Modeling (BIM) is often integral to IPD,
as it facilitates seamless coordination and real-time sharing of project data. IPD
also promotes a shared risk and reward model. Instead of assigning blame for de-

lays or cost overruns, all parties are incentivized to work together to resolve issues.
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Success is measured by the overall performance of the project rather than indi-
vidual contributions, fostering a culture of trust and mutual accountability. This
collaborative spirit is further reinforced through contractual arrangements that
tie compensation to achieving project milestones, encouraging every participant

to strive for excellence.

By breaking down traditional barriers and emphasizing teamwork, Integrated
Project Delivery has proven to be particularly effective in complex, high-stakes
projects. It reduces inefficiencies, enhances innovation, and delivers greater value
to owners while ensuring that all stakeholders are fully invested in the projects suc-
cess. However, adopting IPD requires a cultural shift and a willingness to embrace
new ways of working, which may pose challenges for organizations accustomed to

conventional practices.

Project team integration involves bringing together various disciplines or organi-
zations, each with its own goals, requirements, and cultures, to create a unified,
cohesive, and mutually supportive team. In the construction industry, integration
often refers to collaborative working methods, behaviors, and practices that foster
an environment where knowledge can be openly shared among all stakeholders.
In an integrated team setting, the traditional barriers between the design process
and construction operations are either eliminated or minimized, leading to more

efficient project delivery [25].

A growing approach to contracting in construction projects is Integrated Project
Delivery (IPD). This method emphasizes collaboration, trust, respect, and team-
work among the various contracting organizations involved in the project. For
IPD to be effective, it is crucial that all the organizations work together to form
a strong, integrated team. This team should be focused on achieving the projects
goals while supporting each others performance. In some cases, this requires a
significant cultural shift in an industry where companies traditionally prioritize
their own interests. To ensure the success of IPD, the team must stay aligned
with the projects objectives, allowing all parties to maximize the benefits of this

collaborative approach [26]. Figure 2.5 illustrates the integrated project team that
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Owner Designer

Contractors and
Subcontractors

Engineers

F1GURE 2.5: Typical Contractual Framework of IPD [26]

IPD aims to create. IPD predominantly seeks to abolish the silo effect created by

other project delivery methods.

The key characteristics of IPD can be identified as (i) a multi-party agreement,
(ii) early integration of key project participants, shared risks and rewards through
an incentive pool, (iv) waiver of liability by key participants, and (v) focus on

project goals above individual goals.

2.3 Main Variables

There are those elements which are considered as key performance indicators, these
deliverables are aimed at achieving the overall goals of the project by finishing it
as scheduled, managing different costs, assuring quality and satisfaction of the
stakeholders. However, it is worth noting that each of these variables is intricately
intertwined with the project delivery method (PDM) selected, hence may produce

different results.

2.3.1 Cost Efficiency

Cost efficiency is the degree to which a project is able to make payments and man-
age the resources within the confines of the set budget. The risk of substantially
exceeding expenditures is equally low owing to the effectiveness of PDMs in min-

imizing costs, waste, and additional expenses not anticipated. For example, the
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collaborative approach embedded in Integrated Project Delivery (IPD) encourages
cost officials to address and solve programmatic limitations early through risk and
reward sharing [27]. In contrast, the Design- Bid-Build (DBB) approaches are
usually excess in costs owing to the time wastage in resolving disagreements and

plans that are not comprehensive in nature.

2.3.2 Time Performance

Time performance reflects the respect within the project timeline set and its mile-
stones. Some construction projects have season delays that are caused due to
unpleasant fragmentation of processes, communication barriers, and external en-
vironmental factors. As PDMs develop, new ones such as Design - Build (DB)
integrate the two phases together and have a shorter time span [28]. For instance,
the Construction Manager at Risk (CMAR) technique provides relevant schedul-
ing and forecasting thereby minimizing uncertainties. Sequential time delays of
the design-during-construction approach are often their proper management with

project designs and implementations run separately.

2.3.3 Quality Outcomes

The deliverables have the quality and completeness that is also important for the
success of construction. We can talk about quality outcomes as about measures
that determine the specified functionalities of the project technical needed capabil-
ities and the demands from the client. Quality issues are continuous with modern
ways of PDM where IPD and CMAR are focused on integrating people throughout
the projects to avoid conflicts at the last minute [29]. However, at times design
- build methods may not be that successful due to time constraints at the costs
of quality where DBB is widely known for that due to the fact that quality is
embedded in design, to begin with.

2.3.4 Stakeholder Satisfaction

Stakeholder satisfaction is one of the most important, if not the greatest, indicators

of project achievement in that it gives measures as to the extent the outcomes of
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the project meet the expectations of the clients, Contractors and other key parties
that were involved in the given project. Under such circumstances, the effective
PDMs are capable to bringing about improvement in stakeholders satisfaction, as
they are able to ensure transparency, collaboration and effective communication
during all the stages of the project [29]. For instance, IPD models focus on shared
vision and inclusive decision-making leads to better satisfaction. On the contrary,
the fragmented part of perceived DBB incorporates a part of disputes which are
then considered to have been caused by unmet expectations causative of poor
stakeholder relationships. By defining and assessing these variables, stakeholders
are able to choose the best appropriate PDM in relation to their construction

project objectives and minimization of risks.

2.4 Factors Influencing the Performance of Con-

struction Projects

This section aims to expand on the factors that determine the effectiveness of
project delivery methods in construction, something that has been mentioned in
this survey already and in previous studies. These factors not only determine the

most favorable PMD but also determine how well the projects will be completed.

2.4.1 Choice of Project Delivery Methods

The choice of PDM is one of the most important factors that determines the out-
come of the project for different project the PDM selected is different. According
to [30], conventional methods such as Design-Bid-Build (DBB) are appropriate
for projects with detailed designs while Integrated Project Delivery (IPD) is most
appropriate for projects that are highly collaborative. This selection is often made
with respect to the project characteristics like its level of complexity, the number

of parties involved and the main objectives of the project.

2.4.2 Flexibility of Delivery Method

Performance improves as PDMs are adjusted to fit project conditions. fixed de-

livery methods often risk not solving such issues where they are supposed to be
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addressed because of ambiguity while CMAR, a more flexible method, is better
suited to the logic of design changes and growing scopes of the project [30].

2.4.3 Cost Performance

Cost performance is another parameter which ought to be analyzed in efforts to-
wards gauging the success of PDM owing to its bearing on the budgetary consid-
erations. As [30] suggest, collaborative methodologies such as IPD improve costs
through optimization of resource allocation and risk sharing. On the other hand,
the conventional approaches usually result in excessive expenditures because of

disintegrated processes.

2.4.4 Schedule Performance

The timely completion of projects is paramount in guaranteeing the satisfaction
of stakeholders. According to [31], PDMs which combine the design phase with
construction, such as Design-Build (DB), tend to cut on the delay and are adhered
to the schedule better. On the contrary, the reliance on sequential approaches like
DBB tends to be associated with chronic delays on schedules owing to delays in

design approval and selection of the contractors.

2.4.5 Quality Standards

The ability to meet the requisite construction quality standard is one of the key
criteria for performance evaluation. [31] claim that in the case of PDMs designed
around integration of different phases of a project, such as IPD, there was a better
quality of the end product [32] that is achieved through setting out the project ob-
jectives in detail and coordinating them to the technical requirements Sequencing

and Scheduling Tools for Construction Project Delivery Systems.

2.4.6 Client Satisfaction

Building client satisfaction relies on the coherency of the project outputs with the

expectations of the clients. There is evidence that collaborative delivery methods



Literature Review 25

bring about improvement in level of satisfaction by fostering transparency and

active client involvement across all the stages of the project [33].

2.4.7 Risk Management

Risk management is one of the major aspects which determines the performance of
the PDMs. [34] note that early risk identification and its allocation, as in CMAR,
dramatically decrease uncertainties. But traditional systems, interestingly, have

difficulty in risk sharing which leads to conflicts and delays in projects.

2.4.8 Communication Efficiency

Effective and simple communication of all the stakeholders is a big guarantee for
the success and completion of the project. [35] present evidence that PDMs which
bolster the input of stakeholders on the project management decisions and for
example the Integrated project delivery (IPD), help in improving communication
and reducing misunderstandings. While mismatched expectations are sometimes

the case - as chaos theory suggests in fragmented approaches.

2.4.9 Resource Allocation

Redeploying resources makes it necessary to be able to be efficient and save on
costs when delivering a project. According to a study carried out by [36], PDMs
which utilize Building Information Modeling (BIM) improve the efficiencies of the
projects since such tools facilitate better resource planning and even help decrease

wastage.

2.4.10 Team Collaboration

The degree of collaboration exhibited by project teams is also a factor in the suc-
cess of the PDMs. According to [37], when integrated methods are applied, team

working becomes a way of resolving issues in a project and this in turn leads to



Literature Review 26

better project performance. On the other hand, all traditional systems that have
isolated processes in the workflow have a tendency of creating silos and hence
inhibit the collaboration. These elements, taken from the literature, give a good
insight into the relationships that exist between PDMs and construction project
performance. Moreover, by including them in project planning and implementa-

tion, better results can be achieved and stakeholders satisfied.

2.5 Previous Work-related

This table synthesizes several investigations that have studied the determinants
of construction project performance under different Project Delivery Methods. It

provides insight into the important aspects and their treatment in earlier studies.

2.6 Tools and Methods to Address Factors

As noted by the Project Management Institute, effective management plan ac-
tivities for construction include planning, inspection, an evaluation system, and
control. These are closely related to the choosing and implementation of Project
Delivery Methods (PDMS) that define performance measures. Several scholars
have employed PDM as a factor in construction performance by research methods
such as surveys, case studies, and comparative analysis to collect data from the
experts or active players within the industry. Often, to evaluate such factors as
Project Delivery Method Type or Cost Performance, a survey questionnaire allows
for such assessments. Such factors are measured on an ordinal scale (e.g., 1-5), and
statistical analysis of the collected data is done using SPSS software. To gauge
the significance of each variable, a Relative Importance Index (RII) approach is
used. This method averages the responses returned from the respondents, and the
respondents were asked to rate the most important factor and the least important

based on the rating scores.

These ratings and rankings can be very useful since they allow Project managers

to focus on the most critical factors that are likely to contribute maximally to
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TABLE 2.1: Literature Study

Sr. No. Author Year Title Country Factor
1 (38] 2021 Analyzing the Impact of Uganda Choice of Project Delivery
Project Delivery Methods Methods, Cost Performance,
on Construction Project Schedule Performance, Client
Performance Satisfaction, Risk Management,
Team Collaboration
2 [39] 2020 The Influence of Project Egypt Flexibility of Delivery Methods,
Delivery Methods on the Risk Management, Communica-
Performance of Construc- tion Efficiency, Resource Alloca-
tion Projects tion
3 [40] 2019 Comparing the Effective- USA Cost  Performance, Schedule
ness of Project Delivery Performance, Risk Manage-
Methods in the Construc- ment, Quality Standards
tion Sector
4 [41] 2018 An Overview of the Impact  Iran Client Satisfaction, Risk Man-
of Project Delivery Meth- agement, Communication Effi-
ods on Construction Per- ciency, Team Collaboration
formance
5 [42] 2017 The Role of Project Deliv- South Ko- Flexibility of Delivery Methods,
ery Methods in Achieving  rea Schedule Performance, Resource
Allocation, Communication Ef-
ficiency
6 [43] 2016 The Role of Project Deliv-  Singapore Quality Standards, Client Sat-
ery Methods in Achieving isfaction, Team Collaboration,
High- Quality Outcomes in Communication Efficiency
Construction Projects
7 [44] 2015 The Impact of Project Jordan Risk Management, Flexibility of
Delivery ~ Methods  on Delivery Methods, Resource Al-
Construction Project Risk location, Cost Performance
Management
8 [45] 2014 Project Delivery Methods Australia Cost  Performance, Sched-
and Their Effects on Cost ule Performance, Resource
and Schedule Performance Allocation, Client Satisfaction
9 [46] 2013 Analysis of Project Deliv- UK Team Collaboration, Communi-
ery Methods in the Con- cation Efficiency, Cost Perfor-
struction Sector mance, Schedule Performance
10 [47] 2013 Evaluation of Project De- Canada Risk Management, Schedule
livery Methods for Sustain- Performance, Quality Stan-
able Construction dards, Team Collaboration
11 (48] 2012 The Effect of Project De-  Singapore Team Collaboration, Client Sat-
livery Method on Team isfaction, Resource Allocation,
Collaboration in Construc- Cost Performance
tion Projects
12 [49] 2011 The Role of Project De- China Cost Performance, Risk Man-

livery Methods in Achiev-
ing Successful Construc-
tion Outcomes

agement, Schedule  Perfor-
mance, Quality Standards
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the success of the project, thus enhancing the selection of PDMs and the project

delivery system.

2.7 Gap Analysis

There is a wide acceptance within the construction industry that PDMs are suc-
cessful enablers of the successful completion of a project. However, little has been
researched on how various PDMs relate to project management efficiency and
project nature in determining the performance of a construction project [50]. Past
research has rather concentrated on the direct impacts of the PDM on time, cost,
and quality, ignoring how the efficiency of the project management acts as a me-
diating factor between these delivery methods and the project outcomes. Specifi-
cally, why some PDMs are more effective than others and how appropriate project
management activities such as resource use, involvement of stakeholders, and so on
may enhance performance [51]. Changeable characteristics such as project nature,
which includes technical complexities, scope, and regulatory requirements, have
been considered to be a qualitative metric that influences the performance of a
project, but studies have not adequately looked at how much nature influences the
scope and level of performance projected from PDM. This is important consider-
ing that however well the delivery method detaching its constraints is designed,
poor management of the project will still botch the project. On the other hand,
appropriate management of projects can also help in overcoming the disadvantages
posed by the PDMs, which are not optimal and hence give fruitful results to the
projects. Consequently, theres an urgent requirement for construction profession-
als to grasp the interplay among PDMs, efficiency in project management, and

the nature of a project in the drive for improved project performance [52].

2.8 Proposed Research Model

Fig 2.6, the research model elaborates the impact of project delivery methods on
building projects performance with moderately role of project nature & research
mechanism. Every project starts with its various nature and type having a big im-

pact of environmental and regulatory challenges. Selection of PDM is very critical
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depending upon the nature and complexity of the project. It is more described in
next steps which are interrelated, comprising of project management tools, begins
with the coordination of resources and followed by risk management strategies,
competency and dynamics of project team. At the same time the characteristics
of PDM such as flexibility, schedule performance and quality standards govern
this interrelated mechanism. The whole process is correlating and have great im-
pact on each other. The complete process analyzing the performance of building

projects in terms of PDM is comprehensively described.

: Project Delivery Methods
Project Nature + Design-Bid Build (DBB)

+ Environmental , B R o Desien Build (OB)
ad - teguiator + Construction Manager at risk (CMAR)

challenges
e ¢ Integrated Project Delivery (IPD)
e ¥
Project Management Tools Construction Project Performance
+ Coordination of resources + Flexibility of Delivery Method
+ Risk Management and ¢ Schedule Performance
mitigation strategies ‘ ) ¢ Quality Standards
+ Leadership and team dynamics

FIGURE 2.6: Research Model for Analyzing Project Performance w.r.t Delivery
Methods [51,52]

2.9 Summary

Extensive literature review explores the factors which including multiple depen-
dencies, technological challenges, varied stakeholder interest and legal constraints
increase the complexity of building projects. The selection of appropriate PDM
from well practicing methods depending upon the nature of project is very impor-
tant because it significantly influence the success of building projects impacting the
cost, schedule, quality and stakeholder satisfaction. regarding performance on the

delivery of construction projects based on the methods of prosecution employed
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above highlights the assumptions of the investigational unit regarding factors that
affect project performance, such as cost, time, quality, client satisfaction, risk, and
team interaction. The literature cited in this study explains that project success
relies heavily on choosing the right delivery method, each offering distinct ad-
vantages and challenges in terms of cost, time, quality, and collaboration. SPSS
approaches have been adopted to determine and rank the performance measures
that have been designed to limit ambiguity and enhance decision- making in the
construction sector. The review further showed that the employment of these tech-
niques results in enhanced and more objective assessment of construction project
delivery methods, which in the end improves the success rate and the efficiency of

the execution of construction projects.



Chapter 3

Research Methodology

3.1 Background

This chapter defines the methodical strategy employed to tackle the research chal-
lenge and fulfill the study’s objectives. Research methodology is an essential com-
ponent of any study, offering a systematic framework that directs the complete
process of data gathering, analysis, and interpretation. This chapter provides a
detailed account of the research process, commencing with the selection of the
suitable study design and the identification of the principal components affecting
the phenomenon being studied. This chapter explains the method used to estab-
lish the sample size and outline the demographic traits of the participants. After
that, it looks at the questionnaire development process, outlining how the survey
tool was created to gather crucial information on the relevant factors. This chap-
ter also describes the methods for gathering and analyzing data, ensuring that the
approaches are suitable for solving the research challenge. The research technique
underpins the study by connecting the research design with its aims and objectives,
so ensuring that the findings are credible and significant. The methodology facili-
tates the researcher in describing, evaluating, and predicting the phenomena under
investigation using a structured approach, while also guaranteeing transparency
and reproducibility in the process. This research outlines methodologies that ad-

dress the specific issues of the construction industry, emphasizing their ability
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to yield significant insights regarding sustainability and stakeholder engagement

factors.

3.2 Research Design

To understand how construction projects perform under various project delivery
methods, this research adopts a comprehensive mixed-methods approach. The ini-
tial phase of the study consists of a qualitative investigation through an extensive
literature review, aimed at identifying the core factors that influence project per-
formance. This thorough examination of existing research helps establish a strong

theoretical foundation for the study.

Following the qualitative phase, the research proceeds to a third phase, which
is quantitative in nature and involves the development and administration of a
structured questionnaire. The Delphi technique is employed during this process
to refine the questionnaire and enhance its validity through expert consensus.
The data collected from this instrument is then systematically prioritized and
analyzed using the Statistical Package for the Social Sciences (SPSS), enabling

the identification of patterns and correlations.

This sequential exploratory strategy is designed to provide both depth and breadth
in understanding the relationship between project delivery methods and project
performance. By combining qualitative and quantitative insights, the study aims
to generate practical recommendations for improving project outcomes and sup-

porting decision-making processes in the construction industry.

3.3 Preliminary Investigation

The initial phase of this study aimed at establishing the link between the methods
used in the delivery of a project and the performance of construction projects. In
particular, A systematic literature review was carried out with an understanding
of factors that affect the performance of projects across different delivery systems

such as Design-Bid-Build (DBB), Design-Build (DB), and Construction Manager
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at Risk (CMAR). Industry reports and studies obtained from various regions are
explicated to illustrate the background of the study. Informal interviews were
also undertaken to seek the opinions of experts on the relevance of these factors
in construction practice today. This initial investigation set the stage for the
conceptualization of the research purpose and the research methods to be employed

in the study.

3.4 Research Methodology: Analyzing Perfor-
mance of Building Projects through Project

Delivery Methods

In this methodology, the relationship between the project delivery methods and
the performance of building projects is established in a certain way. The Literature
Review is the first research activity and it aims to find out what is known and what
has been theorized about the selected topic. Following this, expert consultations
and a structured questionnaire based on the Delphi technique are used for data
collection. The gathered data are then analyzed quantitatively through the SPSS,
which is used to rank factors that are determinants of project success. Afterwards,
the results are discussed and a Framework is proposed with the aim of changing

the way industry has been working in the future.

3.5 Questionnaire Design

Two to three rounds of Delphi technique are performed with the help of expe-
rienced professionals from the construction industry to come up a questionnaire.
This team with the help of the professionals deleted and validated the factors
identified through the literature review and thus ensured that the factors are ac-
curate and relevant in the evaluation of how project delivery techniques affected
the performance of construction projects. A Delphi technique is employed first to

come up with the evaluation model specifically tailored towards assessing building
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FIGURE 3.1: Delphi Process [55]

projects based on the PM delivery techniques employed in the PMC. As with most
approaches Delphi uses a multi stage process whereby interactions with experts
in the area of interest are done in successive rounds. [55] and other studies re-
viewed identified the key areas which influence the outcome of building projects
as the delivery approaches used in the respective countries such as Middle East
and non-Western nations and traditional approaches like Design-bid-build. Fac-
tors identified by [55] and recently [56] in their studies include among others cost,

time, quality, stakeholder management and success of a project.

These differences were validated and refined using the Delphi technique. This
technique is known for its ability to reach a consensus through the use of a group
of experts, and according to [56] and [13] it is pertinent as it allows the selection
of the most pertinent factors through well-structured feedback from experts in
the area over several rounds. Further, a panel of experts in building project
management and project delivery methods was constructed. The experts were
given an option to thoroughly consider factors reviewed in the first round and
confirmed their relevance in building project performance in terms of literacy and
application in that context. Factors which resulted in such questions were modified

or deleted and new questions corresponding to the industry were formulated [13].

The questionnaires were recast and rounds were continued and proposed that the
experts re- evaluate the elements from the questionnaires on each round using the
modified version of the documents. This procedure continued until every expert

acknowledged the importance of all elements and a final questionnaire was agreed
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that incorporated the most important elements in their opinion regarding project
performance [56]. The validated version of the survey instrument and respondents
answers, obtained through the Delphi techniques, provided a robust framework
for considering the influence of various systems of construction organization on

project success within the recommended guidelines and limits of industry rational

[57).

3.5.1 Development of Factors

We considered a complete approach including expert opinions and exhaustive lit-
erature review as the means for selecting the factors for our research. At first,
according to the previous studies devoted to building project performance and
building project delivery systems potential factors were identified. After this, we
communicated with a number of construction professionals by means of emailing
and sending printed copies of the study in order to facilitate the formation of the
refined factors adopted. Respondents were asked to both assess the significance
and the relevance of every factor of the building projects that he or she practices

or studies.

As a consequence, this expert feedback enabled us to decide which factors would
be the most essential in relation to project delivery as well as project performance.
The experts were picked as they have worked in the construction industry before
and they will allow the factors to be realistic and current. Their feedback was vital
in making sure that this final set of factors was general enough for the questionnaire
but at the same time still targeted the main issues of the industry. This process
of selecting the respondents was also very important in order to have a reasonable

degree of confidence about the reliability of this information.

3.5.2 Impact scale (Likert)

The performance of construction projects in terms of the project delivery methods
was assessed using a Likert scale. The matching criteria listed below were used to

evaluate the project performance factors.
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TABLE 3.1: Impact scale (Likert scale)

Descriptive Range Range

Strongly Disagree 1
Disagree 2
Neutral 3
Agree 4
Strongly Agree 5

3.5.3 Data Acquisition

This study utilized data collected through a series of methods, beginning with
research of literature to identify the main parameters affecting the success of con-
struction projects delivery. After identifying these factors, a questionnaire was

created with the help of expert panel using Delphi method in two to three rounds.



Research Methodology 37

The final version of the questionnaire was handed over to feedback on the relevance
of the identified factors from farmers in the construction industry. Thereafter, data
were gathered through the five-point Likert scale which in turn made it possible
to objectively assess the significance of each factor in determining the success of

building projects executed through various project delivery systems.

3.5.3.1 Step 1-Problem Identification

This study began with a preliminary literature review to identify a relevant and
suitable research topic. The primary criterion for selection was to address a press-

ing issue within Pakistan’s construction industry.

3.5.3.2 Step 2-Literature Review

The initial phase of the research process entails performing a comprehensive litera-
ture review. This phase is essential as it establishes a fundamental comprehension
of the research issue and situates the study within the current body of knowl-
edge. The review not only informs the formulation of the issue statement but also
assists in delineating the research objectives by emphasizing critical themes and

deficiencies in existing research.

3.5.3.3 Step 3-Defining the Problem

Based on a comprehensive literature review, key issues in waste management in
Pakistan were identified, leading to the formulation of a construction industry-

specific problem.

3.5.3.4 Step 4-Aim and Objectives

Following the identification of the problem, the study’s aim and objectives were
established to tackle the issue of enhancing the performance of Pakistan’s con-

struction industry.
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3.5.3.5 Step 5-Design of Data Collection Tool

This investigation employed a quantitative methodology for data gathering to
fulfill its aims. A structured questionnaire was created as the main instrument
for data collection. The questionnaire was meticulously crafted to investigate
the correlation between stakeholder engagement and the sustainability of build-
ing projects. The study concentrated on evaluating the effects of stakeholder
disengagement, pinpointing significant stakeholder issues, and examining risks as-
sociated with stakeholder participation. The collected data formed the basis for
recommending policies to enhance stakeholder engagement and promote sustain-

able construction practices.

3.5.3.6 Step 6-Data Collection

The data collection process involved administering a survey that utilized a struc-
tured questionnaire. The questionnaire was transformed into a digital format
through an online data collection tool, resulting in the creation of a shareable
link for streamlined distribution. The information was disseminated to partici-
pants through email and messaging platforms to guarantee wide accessibility. The
questionnaire was first distributed to a broader audience, and responses were col-
lected. Upon thorough examination of the gathered data for both completeness

and accuracy, a definitive set of valid responses was chosen for subsequent analysis.

3.5.3.7 Step 7-Data Analysis

The data analysis focused on categorizing and ranking the investigated parameters.
The collected data was converted into SPSS format for processing. SPSS V25 and

Microsoft Excel were utilized for the analysis.

3.5.3.8 Step 8-Conduct of Survey

The questionnaire is distributed among a wide range of stakeholders involved in
the construction industry, including clients, developers, contractors, consultants,
and other relevant professionals. The survey, conducted via Google Forms, aimed

to gather insights into the role of stakeholder engagement in sustainable building
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construction management. Responses were collected from registered participants
across Rawalpindi and Islamabad, as illustrated in the attached graph 3.2, which
shows the geographical distribution of the survey respondents. This ensures that
the feedback reflects a diverse range of perspectives from various stakeholders

within the construction sector.

3.6 Sample Size and Questionnaire Development

The sample size represents a subset of individuals (respondents) selected from a
larger population to serve as its representative. In this study, the sample size was
determined using the formula proposed by [58], as presented in Equation 3.1. A
widely used approach for estimating an appropriate sample size in survey research
is Yamanes formula (1967), which calculates the required sample size based on the
total population and the desired margin of error. This method typically applies a

95% confidence level. The formula for Yamane’s sample size calculation is:

N
n=-———
14 Ne2

Where:
n = sample size, N = population size, e = margin of error

185
n =
1+ 185 (0.052)

~ 126 (3.1)

Based on the above formula, the required sample size for this study is 126. Since
the number of collected samples exceeds this requirement, the sample size is

deemed sufficient for analysis.

3.7 Method of Data Analysis

3.7.1 Reliability Test

A reliability test was conducted to evaluate the consistency of the collected data

using Cronbachs alpha («). The value of Cronbachs alpha was calculated through
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SPSS and assessed based on specific criteria: below 0.5 is unacceptable, 0.5-0.6
is poor, 0.6-0.7 is questionable, above 0.7 is acceptable, and 0.8-0.9 is considered
good to excellent. These classifications, as referenced from [43], are presented in
Table 3.2.

TABLE 3.2: Ranging Scale of Cronbachs Alpha, [44].

Internal Consistency Cronbach’s Alpha
Excellent Alpha > 0.9

Good 0.8 < Alpha < 0.9
Acceptable 0.7 < Alpha < 0.8
Questionable 0.6 < Alpha < 0.7
Poor 0.5 < Alpha < 0.6
Unacceptable 0.5 Alpha < 0.5

3.7.2 Normality Test

Shapiro-W-test Wilks (1965) is a well-established and reliable technique for de-
termining normality. The Shapiro-Wilk test, often known as the normality test,
is used to determine whether or not the data obtained is normal. If data are
normally distributed (parametric data), then the significant level should really be
larger than 0.05, but a value less than 0.05 indicates that the data range is not

normal (nonparametric data).

3.7.3 Parametric and Non-parametric Evaluation

In statistical analysis, the choice between parametric and nonparametric tests is
made when the results do not confirm the test hypothesis. The parametric test
is valid for a stable, regularly distribution pattern with precisely defined spreads
for each group, as well as for linear data. However non-parametric tests are per-
formed. when data is examined on ordinal and ordered scales, doesnt really follow
a specific distribution, and exhibits non - linear behavior [59]. Non-parametric
tests reveal that the data are not distributed normally, whereas parametric tests

demonstrate that the data are distributed normally. [60] demonstrated that a
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non-parametric test is utilized when data do not have a normal distribution. The
normality hypothesis is rejected if p-value is less than or equal to 0.05. The
normality assessment hypothesis is as follows: HO: The data follows a normal
distribution if p-value greater than alpha level. H1: The data does not follow a

normal distribution if p-value less than alpha level.

3.7.4 Kruskal Wallis Analysis

The Kruskal-Wallis H test is conducted using IBM SPSS Statistics as a non-
parametric method to assess differences in median values among three or more
independent groups when the assumption of normality is not met. This test is ap-
plied following the normality assessment (Shapiro-Wilk or Kolmogorov-Smirnov)
to determine whether statistically significant variations exist across the groups.
The test is based on ranking the data and computing the Kruskal-Wallis H statis-
tic, which is evaluated against the chi-square distribution to determine significance.
The results include the H-statistic, degrees of freedom, and the p-value. A p-value
below 0.05 indicates a statistically significant difference, leading to the rejection of
the null hypothesis. If significant differences are detected, post-hoc analysis (such
as Dunns test with Bonferroni correction) is performed to identify the specific
groups exhibiting variations. Utilizing SPSS for the Kruskal-Wallis test ensures
an accurate and reliable statistical evaluation, providing meaningful insights into

group differences without the constraints of normality assumptions.

3.7.5 Relative Importance Index

This study methodology consisted of identifying and evaluating the intensity level
of results associated with accidents and hazards, harmful behaviors, unsafe set-
tings, management systems and social groups, and natural factors. The value
of each component was calculated by averaging the data set values supplied by
respondents. Therefore, the intensity level selected by respondents was used to
compute the relative significance index for each piece. The 1-to-5 ranking scale was

converted into a relative relevance index for each component in order to quantify
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the ranks of all the elements. RII is determined by the equation (2).

W
RII= (2)

Where:

W = Weightage given to each factor by respondents ranges from 1 to 5 using

Likert scale
A = Highest value for factors (which is 5 on the Likert scale)

N = Total number of respondents.

3.8 Summary

The methodology chapter offers an organized framework for evaluating the fac-
tors that affect the performance of building projects by integrating various expert
consensus techniques, muti-criteria decision-making methods, and the use of sta-
tistical tools. A combination of both the questionnaire and interviews, which are
part of the Delphi method, serves to elicit and integrate the expert views in a bet-
ter and more rounded manners concerning the factors and criteria that are critical
in the analysis. This technique guarantees that all the views are systematically
incorporated into the evaluation process. Pilot testing facilitates orderliness and
transparency in the decision-making process. Data is collected through organiza-
tional self-designed survey questionnaires, which are further analyzed with the use
of IBM SPSS statistics to achieve effectiveness and trust. The purpose of the relia-
bility test to test the internal reliability of the matrices data correlating responses
received. In order to examine the data distribution Gubal981 the Shapiro-Wilk
test is used, which identifies whether the dataset follows normal distribution or
it’s assumptions. The Kruskal-Wallis test is the nonparametric equivalent of the
one-way analysis of variance, which is employed to test for inter-group differences
in an experiment involving three or more groups where there is a dependency be-
tween factors. This approach includes the account of the opinions of experts, some
decision-making principals, and necessary calculations to make an all-inclusive as-

sessment of the success criteria of a building project. The assimilation of these
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instruments permits optimal selection and ranking of those parameters, which play

a distinct role in the outcome of the project under review.



Chapter 4

Results and Analysis

4.1 General

This chapter delineates the findings and analysis of the study, emphasizing the data
acquired using structured questionnaire surveys. The survey’s major objective was
to assess and rate different Project Delivery Methods (PDMs) according to their
efficacy in fulfilling clients’ goals. The examination also investigates the owner’s
engagement in contracting with a sole business accountable for both the design
and construction of the project. The project is supervised exclusively by either
the architect or the contractor from inception to completion, contingent upon the
contractual arrangement. The results and comprehensive analysis are presented

in the following parts.

This chapter outlines the findings of the study, which were derived from a ques-
tionnaire survey designed to meet the studys objectives. The survey included
Likert-type questions, allowing respondents to rate their level of agreement with
various statements on a scale ranging from ”strongly disagree” to ”strongly agree.”
This format was chosen to capture more precise data, offering a clear measure of
respondents’ attitudes and opinions. Once the data was collected, responses were
coded and analyzed using SPSS software, a tool commonly used in research for
statistical analysis. This approach allowed for a structured and systematic analy-
sis of the responses, ensuring that the findings were both reliable and accurate. To
present the results effectively, tables and figures are used throughout the chapter.

44
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These visual aids help to highlight key patterns and trends in the data, mak-
ing it easier to interpret and understand the findings. The chapter also includes
background information on the respondents, such as demographic details, which
provide important context for interpreting the data. These details help explain
how factors like age, gender, and education might influence respondents’ answers.
The findings are then discussed in relation to the studys research objectives and
questions. Each objective is addressed in detail, with the results analyzed and
linked to the broader theoretical framework and existing literature. Where rel-
evant, comparisons with similar studies are made to offer additional insight into
the significance of the findings. Overall, this chapter provides a comprehensive
overview of the data collected through the questionnaire survey, presenting the re-
sults in a clear and organized manner. This analysis will form the basis for further

discussion and conclusions in later chapters of the study.

4.2 Development of Questionnaire and Finaliza-

tion

4.2.1 Coding of the Questionnaire

The coding of the questionnaire was done to systematically categorize and organize
the questions for efficient analysis, as shown in appendix. Each question was
assigned a unique alphanumeric code to represent its specific theme or focus area.
For example, questions related to Project Delivery Methods was coded under the
prefix A & PDM (e.g., A for the main question and PDMa, PDMb, etc., for the sub-
questions). Questions regarding the Design Build Method were categorized under
the code DB, with sub-codes like DB-01 DB approach streamlines the construction
process. Similarly, questions addressing Design-Bid-Build were grouped under the
DBB code, such as DBB-01 for the DBB method effects the delivery time compared
to other methods and DBB-06 for the DBB method is associated with maximum
quality monitoring during the project life cycle. Similarly, questions addressing

Construction Manager at Risk as CMAR, with sub-codes like CMAR-01 CMAR
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method allocates the risks among stakeholders and CMAR-02 for CMAR method
promotes early involvement of contractors in the project lifecycle. More over
questions addressing Integrated Project Delivery as IPD with sub-codes like IPD-
01 for IPD enhances the participation among project stakeholders, etc. This coding
system allows for easy identification and referencing of each question within its
thematic category, facilitating the organization and analysis of the responses in
relation to key themes such as project delivery methods and building performance

in building projects.

4.2.2 Analysis of Pilot Survey

Before the main survey was conducted, a pilot survey was carried out to test the ef-
fectiveness of the questionnaire and refine the research methodology. The primary
goal of this pilot phase was to identify any potential issues with the question-
naire design, ensuring that the questions were clear, relevant, and likely to provide
the desired information. Additionally, the pilot survey served as an opportunity
to evaluate the overall research approach and make any necessary adjustments
before administering the survey to the full sample. A selected group of individu-
als, representing a diverse cross-section of the target population, participated in
the pilot survey. This diverse group was chosen to ensure that the questionnaire
would be effective across various demographic segments, such as experience and
educational background. By involving participants with different characteristics,
the researcher was able to test how the questions would be understood and in-
terpreted by people from various walks of life. The details of the participants in
the pilot survey are provided in Table 4.1, 4.2, 4.3 4.4 & 4.5 which includes key

demographic information about the sample.

The pilot survey used a smaller sample size compared to the main survey, which
allowed for more focused feedback collection. This smaller group made it easier to
engage with participants and gather detailed input on their experiences with the
questionnaire. Participants were asked to provide feedback on various aspects of
the survey, including the clarity of the questions, the length of the questionnaire,

and whether any questions were confusing or difficult to answer.
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TABLE 4.1: Details of Respondents Organization Type on Pilot Survey

S. No. Response No’s  Percentage (%)
1 Organization Type
a Client 4 29%
b Consultant 2 14%
c Contractor 4 36%
d Education and Research 3 21%
Total 13 100%

TABLE 4.2: Details of Respondents Designation on Pilot Survey

S. No Response No’s Percentage (%)
2 Designation

a Assistant Professor 2 15%

b Contracts Manager 1 8%

c General Manager 1 8%

d Owner/CEO 1 8%

e Project Director 2 15%

f Project Manager 5 46%
Total 13 100%

TABLE 4.3: Details of Respondents Highest Education Level on Pilot Survey

S. No Response No’s Percentage (%)
3 Highest Education Level

a B.Sc. Civil Engineering 4 29%

b M.S. Civil Engineering 6 50%

c Ph.D. 3 21%

Total 13 100%
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TABLE 4.4: Details of Respondents Total Years of Experience on Pilot Survey

S. No Response No’s Percentage (%)
4 Total Years of Experience
a 11-15 years 2 16%
b 16-20 years 2 15%
c 20-25 years 5 38%
d > 26 years 3 31%
Total 13 100%

TABLE 4.5: Details of Respondents Experience in Building Construction on
Pilot Survey

S. No Response No’s Percentage (%)
5 Years of Experience in Building Construction
a 6-10 years 2 15%
b 11-15 years 3 23%
¢ 16-20 years 1 8%
d 20-25 years 5 38%
e > 26 years 2 15%
Total 13 100%

In addition to this, the researchers were able to observe how long it took partici-
pants to complete the survey and identify any logistical challenges that could arise
when conducting the main survey. The feedback from the pilot survey was invalu-
able in refining the questionnaire. Any questions that were unclear or ambiguous
were reworded for clarity, ensuring that they would be better understood by the
larger group of respondents in the main survey. Moreover, the pilot phase helped
identify any technical or operational issues related to survey administration, such
as issues with online survey tools or difficulties with data collection. By addressing
these issues early on, the research team was able to ensure that the main survey
would run smoothly. Overall, the pilot survey was an essential step in the research
process. It allowed the research team to test the questionnaire and research ap-
proach, making necessary modifications before the main survey was distributed
to the full sample. The insights gained from the pilot survey helped improve the

reliability and validity of the data collected in the main survey, contributing to
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a more accurate and effective study. Most of the experts suggested to remove
total years of experience in survey and include only years of experience in building

projects so it has been removed from questionnaire for main survey.

4.2.3 Demographic Analysis of Actual Survey

The details of the respondents provided are based on the final questionnaire survey
conducted to examine the project delivery methods influence on building projects
performance. A total of 192 responses were collected which were analyzed to gain
insights into the involvement of various PDMs in building building projects. The
respondents were drawn from diverse positions within the construction industry

to ensure a comprehensive representation of the sector.

Among the 192 valid responses, 29 respondents were Owners/CEOQs, offering strategic-
level insights into PDM decision-making and organizational priorities. Addition-
ally, 8 Project Directors and 59 Project Managers provided their expertise on
project planning and execution, shedding light on the management processes that
drive PDMs in building projects. 26 Resident Engineers and 15 Construction Man-
agers contributed practical insights based on their experience in overseeing daily
operations on construction sites, addressing challenges related to resource man-
agement, energy efficiency, and waste reduction. 15 Contract Managers shared
their perspectives on the legal and financial aspects of PDM, while 40 Site En-
gineers provided input from an operational standpoint, focusing on the technical

implementation of building performance.

The distribution of respondents by designation is shown in Figure 4.1 below, re-
flecting the broad spectrum of roles involved in building projects. This diversity
underscores the critical need for collaboration across various sectors, with each
role playing a vital part in effectively integrating project delivery methods into
construction practices. The varied representation of stakeholders emphasizes that
successful PDM implementation relies on contributions from all sectors involved
in the project. Furthermore, this diverse input is essential for addressing the com-
plex challenges associated with performance of building projects and ensuring a

holistic approach to project success.



Results and Analysis 50

& R
{,,"31‘ Q,':-" \}'ﬁ{\ -,r.&f ‘}"b @'IP .ré.&

83 - X h & 2

o ¢ & T S

@ . K
SR B
¢ ¢ &
{.'ﬂ

FIGURE 4.1: Designations of Respondents

The educational background of the survey respondents highlights a diverse range
of academic qualifications, as illustrated in the figure 4.2. Among the 192 valid
responses, 6 respondents held a Ph.D., showcasing a high level of expertise and
research-based knowledge in the field. A significant portion of the respondents, 81
individuals, held an M.Sc. in Civil Engineering, indicating a strong foundation in
advanced civil engineering concepts and practices. Additionally, 100 respondents
held a B.Sc. in Civil Engineering, reflecting a broad base of professional experi-
ence and technical knowledge in the field. Finally, 5 respondents had completed
an Associate Diploma in Civil Engineering, demonstrating a practical, hands-on
approach to the industry. This varied educational background enriches the survey
results by incorporating insights from both academic and practical perspectives,

contributing to a well-rounded understanding of building construction.

The professional background of the survey respondents reflects a diverse range of
roles within the construction industry, as shown in the figure 4.3. Among the 192
valid responses, 46 respondents were Clients, providing insights from a strategic
and decision-making perspective on building projects. A larger portion, 100 re-

spondents, were Contractors, contributing valuable practical knowledge regarding
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FIGURE 4.2: Education of Respondents

the execution and management of building projects on the ground. Addition-
ally, 46 respondents were Consultants, offering expertise in design, planning, and

project management, with a focus on project delivery methods.

Client Consultant Contractor

FIGURE 4.3: Respondents Organization Type
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The survey respondents varied in terms of their years of experience in the building

construction industry, as shown in the figure 4.4 below.

Maore 20-25 15-20 10-15. '5-10 1-5
than 25
Years

FIGURE 4.4: Years of Experience in Building Projects of Respondents

59 respondents had 1-5 years of experience, while 51 had 5-10 years, reflecting a
solid foundation in the field. 43 respondents had 10-15 years of experience, and
14 had 15-20 years, showcasing significant expertise. Additionally, 18 respondents
had 20-25 years of experience, with 07 respondents boasting more than 25 years,
offering a wealth of knowledge and long-term industry insights. This diverse expe-

rience range provides a comprehensive view of the industry’s evolving dynamics.

4.3 Reliability Test

A reliability test is an essential phase in the process of data analysis, as it evaluates
the internal consistency of the data, confirming that the measurement tool or in-
strument yields stable and consistent results. The concept of internal consistency
pertains to how well various items or questions within a test or survey assess the
same fundamental construct. A commonly employed approach to assess internal

consistency is Cronbach’s Alpha, a statistical metric that measures the reliability
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of a collection of items or questions. A high Cronbach’s Alpha value signifies ro-
bust internal consistency, suggesting that the items are closely interconnected and
consistently assess the same construct. On the other hand, a low value indicates a
lack of consistency, suggesting that the items might not be accurately measuring

the intended construct.

TABLE 4.6: Case Processing Acceptance

Case Processing Summary

N %

Cases Valid 188 97.9
Excluded 4 2.1

Total 192 100

The evaluation of reliability through Cronbach’s Alpha is generally informed by
recognized standards or thresholds, aiding in the interpretation of the findings. For
example, Table 4.7 outlines criteria for assessing reliability in relation to the Cron-
bach’s Alpha value. A value exceeding 0.70 is typically regarded as acceptable,
signifying strong internal consistency, whereas values ranging from 0.60 to 0.70
might be viewed as marginal. Values falling below 0.60 are frequently considered
inadequate, indicating that the measurement instrument might require modifica-
tion or enhancement. These guidelines assist in assessing the reliability of data to
decide if further analysis can be conducted or if modifications to the instrument
are required. In the context of the investigation, Table 4.9 displays the outcomes
of the reliability assessment conducted on the data. This table probably presents
the Cronbach’s Alpha values for various constructs or scales utilized in the study,
offering a comprehensive overview of the reliability of each element. For instance,
a Cronbach’s Alpha value of 0.85 for a specific scale signifies excellent internal
consistency, suggesting that the items within that scale are highly reliable and
consistent in assessing the intended construct. Conversely, a value of 0.55 from an
alternative scale indicates that the items might not be accurately capturing the

intended construct, necessitating additional refinement of the scale.

In conclusion, conducting reliability testing with Cronbach’s Alpha is a crucial

step in guaranteeing the quality and consistency of data in studies. By evaluating
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internal consistency, one can ascertain the reliability of measurement tools and
the appropriateness of the collected data for subsequent analysis. The guidelines
outlined in Table 4.7 and the findings shown in Table 4.9 present a systematic
method for assessing reliability, aiding in making well-informed choices regarding
data. Ultimately, a rigorous reliability test guarantees that the study’s findings are

credible, valid, and significant, enhancing the overall strength of the investigation.

TABLE 4.7: Reliability Test

Cronbach’s Alpha N of Items

0.97 39

TABLE 4.8: Description of Reliability Test [61]

Description Cronbach’s Alpha
Alpha <0.5 Data is unacceptable
0.5 < Alpha < 0.6 Data is Poor

0.6 < Alpha < 0.7 Data is questionable
0.7 < Alpha < 0.8 Data is acceptable
0.8 < Alpha < 0.9 Data is good

0.9 < Alpha Data is Excellent

From table 4.9, The reliability examination of several Project Delivery Meth-
ods (PDMs) using Cronbach’s Alpha values demonstrates a substantial degree of

data consistency. The Integrated Project Delivery (IPD) technique, according to
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TABLE 4.9: Result of Reliability Test

S. No. Description N of Items  Cronbach’s Alpha

1 Ranking Project Delivery 4 0.791
Methods (PDMs) Based on
Client Objective Support

2 Design-Build (DB) Project 8 0.936
Delivery Method

3 Design-Bid-Build (DBB) 8 0.899

4 Construction Manager at Risk 9 0.904
(CMAR)

5 Integrated Project Delivery 9 0.945
(IPD)

the dependability categorization, possesses the highest reliability score of 0.945,
categorizing it as ”Excellent.” Design-Build (DB) (0.936), Construction Manager
at Risk (CMAR) (0.904), and Design-Bid-Build (DBB) (0.899) all reside within
the "Good” to ”Excellent” spectrum, indicating robust internal consistency. The
ranking of PDMs according to client objective support has a dependability score
of 0.791, classified as ” Acceptable.” The results indicate that the data gathered

for assessing various PDMs is very dependable and appropriate for analysis.

4.4 Normality Test

The concept of normality in statistics pertains to how closely a data distribution
aligns with a normal, or Gaussian, distribution. A normal distribution features
a symmetrical, bell-shaped curve, with the majority of data points concentrated
around the mean, while fewer values appear as one moves away from the mean
in either direction. This pattern is frequently characterized as ”bell-shaped” due

to its even, symmetrical form. The assumption of normality is crucial in various
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parametric statistical tests, including t-tests, ANOVA, and linear regression, since
these techniques depend on the data exhibiting a normal distribution to yield
precise and dependable outcomes. When data follows a normal distribution, it

enables the making of valid inferences and predictions through statistical analyses.

To assess if a dataset adheres to a normal distribution, specific tests are employed
to evaluate its normality. The Shapiro-Wilk test and the Kolmogorov-Smirnov
test are two tests that are frequently utilized. The tests assess the alignment of
the observed data distribution with an ideal normal distribution, calculating a
p-value to determine the probability that the data follows a normal distribution.
A p-value exceeding 0.05 indicates that the data does not significantly differ from
normality, implying that it can be regarded as normally distributed. If the p-value
is less than 0.05, it suggests a significant deviation from normality, indicating that

the data does not conform to a normal distribution.

When data does not conform to the assumption of normality, it can significantly
impact the validity of parametric statistical tests. Parametric tests depend on
the assumption of normality to maintain the precision of their outcomes, and
breaching this assumption may result in erroneous conclusions. In such cases, it is
common to utilize non-parametric tests, which do not necessitate the assumption
of normal distribution for the data. Non-parametric tests, including the Mann-
Whitney U test and the Kruskal-Wallis test, offer greater flexibility and robustness
for analyzing data that does not conform to normality, thus serving as a suitable

alternative when the assumptions of normality are not satisfied.

In conclusion, normality serves as a fundamental principle in statistics, illustrating
the extent to which a dataset aligns with a normal distribution. Many parametric
statistical tests rely on the assumption of normality, which is crucial for ensuring
accurate results. Tests such as the Shapiro-Wilk and Kolmogorov-Smirnov tests
are essential for assessing whether the data satisfies this assumption. When the
data shows significant deviations from normality, non-parametric tests provide a
dependable option for analysis. Grasping and verifying normality is an essential

phase in affirming the validity and reliability of statistical analyses.



TABLE 4.10: Result of Normality Test

Tests of Normality

S.No Independent Kolmogorov-Smirnova Shapiro-Wilk
Factors Dependent
Factors Statistic df Sig. Statistic df Sig.

1 Design Build (DB) Project Strongly Disagree 0277 6 0.168 0.773 6 0.033
Delivery Methods Disagree 0.23 21 0.005 0.841 21 0.003
Neutral 021 36 0 0.901 36 0.004

Agree 0278 75 0 0.842 75 0

Strongly agree 0283 21 0 0.764 21 0
2 Design-Bid-Build (DBB)  Strongly Disagree 0.277 6 0.168 0.773 6 0.033
Disagree 0.286 21 0 0.852 21 0.005
Neutral 0.186 36 0.003 0.914 36 0.009

Agree 023 75 0 0877 75 0
Strongly agree 0.249 21 0.001 0.846 21 0.004
3 Construction Manager at ~ Strongly Disagree 0.223 6 .200%* 0.908 6 0421
Risk (CMAR) Disagree 0.22 21 0.009 0.889 21 0.021
Neutral 0.236 36 0 0.876 36 0.001

Agree 0.309 75 0 085 75 0
Strongly agree 0.235 21 0.004 0.841 21 0.003
4 Integrated Project Strongly Disagree 0277 6 0.168 0.8 6 0.059
Delivery (IPD) Disagree 03 21 0 0.864 21 0.007
Neutral 0.217 36 0 0.881 36 0.001

Agree 0323 75 0 0.76 75 0

Strongly agree 0285 21 O 0.714 21 O

sisfippuy puv synsayy
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The Shapiro-Wilk test evaluates data normality, with a p-value beyond 0.05 indi-
cating normalcy, whereas a p-value below 0.05 signifies a departure from normality.
All significance (Sig.) values in this table for the categories are below 0.05, indicat-
ing that none of the distributions adhere to a normal pattern. The lowest normalcy
value is recorded for ”Strongly Disagree” (0.627, p < 0.001), signifying the most
pronounced deviation from normality, whilst ”"Neutral” has the highest statistic
(0.901, p = 0.009), yet still does not conform to normality. As all p-values are
below 0.05, the data fails to satisfy the assumption of normality. This indicates
that non-parametric statistical tests ought to be utilized rather than paramet-
ric tests, given that the data does not conform to a normal distribution. The
divergence from normalcy indicates variability in answers, necessitating rigorous
statistical methods to guarantee precise analysis. This the result of Design-Build
(DB) Project Delivery Method and its dependents factors. The results from the
normality tests, which include the Kolmogorov-Smirnov and Shapiro-Wilk tests,
show that most of the data distributions significantly differ from normality. The
Shapiro-Wilk test is really important when dealing with small sample sizes, and
the significance values (Sig.) are usually below 0.05, which indicates that the data
isn’t normally distributed among the various Project Delivery Methods (PDMs).
The Construction Manager at Risk (CMAR) method for the ”Strongly Disagree”
category has a p-value of 0.421, which suggests a possible normal distribution.
However, all the other p-values for the dependent factors across different PDMs
are below 0.05, which confirms non-normality. Based on these results, it seems that
parametric tests, which assume normality, might not be the best choice for fur-
ther analysis. Instead, we should think about using non-parametric tests like the
Kruskal-Wallis or Mann-Whitney U tests for comparing groups. Noticing some big
differences from what we expect in normal data means we might want to look into
data transformations, like log transformation, to help make things more normal,

based on what we're trying to achieve in our research.

4.5 Non-parametric Test

To ensure the validity of the statistical analysis, a normality test was first con-

ducted using skewness and kurtosis. The results indicated that the dataset did
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not follow a normal distribution, necessitating the use of a non-parametric al-
ternative for further analysis. Given this, the Kruskal-Wallis test was employed
to compare distributions across different respondents group. The results of the
Kruskal-Wallis test revealed that for all variables, the p-value was 0.486, which is
greater than the significance level of 0.05. This indicates that there are no statis-
tically significant differences in the distribution of the tested variables across the
group. Consequently, the null hypothesis was retained for all cases, confirming
that the distribution of each variable remains consistent across the different cat-
egories. These findings reinforce the conclusion that the dataset does not exhibit
significant group-based variations. The use of the Kruskal-Wallis test, following
the confirmation of non-normality, provides robust evidence supporting the uni-
formity of distributions. This ensures that any further analytical procedures can
be conducted with the confidence that the dataset is statistically consistent across

respondent’s group.

4.6 Validity Test

Validity testing is an essential process employed to assess if a measurement instru-
ment, tool, or procedure accurately and effectively measures its intended target.
This guarantees that the outcomes derived from studies, assessments, or evalu-
ations are dependable, accurate, and significant. Testing for validity is crucial
for ensuring the credibility and reliability of any measurement tool, as it veri-
fies that the instrument is suitable for its intended use and generates results that
are relevant to real-world situations. Validity encompasses multiple dimensions
and is not merely a singular idea. It can be evaluated through different forms,
each designed to fulfill a specific role in assessing the effectiveness of a test or
measurement instrument. The prevalent categories of validity encompass content
validity, construct validity, criterion validity, face validity, as well as convergent
and discriminant validity. The assessment of content validity involves evaluating
whether the measurement tool sufficiently encompasses all facets of the construct
it aims to measure, thereby guaranteeing that the test is thorough and reflec-

tive of the domain in question. Construct validity assesses the extent to which
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TABLE 4.11: Non-Parametric Kruskal Wallis Test

S. No. Variable Test Used p-value Decision
1 A Kruskal-Wallis 0.486 Retain null
hypothesis
2 PDMa Kruskal-Wallis 0.486 Retain null
hypothesis
3 PDMb Kruskal-Wallis 0.486 Retain null
hypothesis
4 PDMc Kruskal-Wallis 0.486 Retain null
hypothesis
5 PDMd Kruskal-Wallis 0.486 Retain null
hypothesis
6-13 DBO1 - Kruskal-Wallis 0.486 Retain null
DBO08 hypothesis
14-21 DBB01 - Kruskal-Wallis 0.486 Retain null
DBB08 hypothesis
22-30 CMARO1 - Kruskal-Wallis 0.486 Retain null
CMARO09 hypothesis
31-39 IPDO1 - Kruskal-Wallis 0.486 Retain null
IPDO09 hypothesis
40 Total Kruskal-Wallis 0.486 Retain null

hypothesis

a test effectively measures the theoretical construct or trait it aims to evaluate,

confirming its coherence with the foundational theory. Criterion validity investi-

gates the connection between test results and an external criterion or outcome,

categorized into concurrent validity (the correlation with a criterion assessed at

the same time) and predictive validity (the ability to forecast future outcomes or

behaviors). Face validity pertains to how much a test seems to measure what it

is intended to measure upon initial examination, aiding in the perception of the

test’s relevance and appropriateness by its users. Convergent and discriminant

validity confirm that the test aligns with other assessments of the same construct

(convergent validity) while remaining uncorrelated with assessments of different

constructs (discriminant validity), thereby affirming the test’s distinctiveness and

precision.
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The significance of validity testing is paramount. It ensures accuracy by confirm-
ing that the measurement instrument yields precise outcomes devoid of systematic
errors or biases. This increases the reliability of research outcomes, rendering them
more dependable and recognized within the scientific community. Validity test-
ing enhances decision-making by offering dependable data that can inform choices
across various domains, including education, psychology, healthcare, and business.
This enhancement also contributes to the broader applicability of the findings, al-
lowing them to be relevant in practical contexts outside of the particular study
or evaluation. Furthermore, validity testing safeguards against the misinterpre-
tation of results, guaranteeing that the conclusions reached are both meaningful
and pertinent. Instances of validity testing in practice encompass academic as-
sessments, where a mathematics exam is designed to accurately gauge a student’s
mathematical abilities instead of their reading comprehension skills, and psycho-
logical evaluations, where a depression scale aims to assess symptoms of depression
rather than anxiety or stress. In employee selection tests, a job aptitude test must
effectively predict job performance and correlate with relevant job-related skills.
Similarly, in market research surveys, a customer satisfaction survey should pre-
cisely measure customer experiences and opinions, avoiding unrelated factors such

as brand loyalty or pricing.

In summary, validity testing serves as a fundamental element of inquiry and eval-
uation, guaranteeing that measurement instruments are precise, dependable, and
significant. By assessing various types of validity like content, construct, and cri-
terion validity professionals can ensure that their tools accurately measure the
intended constructs and yield results that are relevant to real-world situations.
The absence of validity testing would greatly undermine the credibility and utility
of research findings and assessments. Consequently, testing for validity is a crucial

phase in the creation and utilization of any measurement instrument.

The results demonstrate robust validity, with a correlation value of 0.01 in a two-
tailed test, indicating a negligible probability of mistake. Furthermore, the values
from C21 to C59 exceed 0.05, indicating that the data does not considerably

deviate from the anticipated values and remains within an acceptable range. The
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mean value of 0.07 further substantiates the consistency and reliability of the data,

hence confirming their validity.

Furthermore, the p-value is below 0.05, indicating that the results are statistically
significant. This indicates that the test satisfies validity standards from several
perspectives, guaranteeing that the findings accurately represent the intended mea-
sures. These statistical indications indicate that the assessment is both valid and

dependable.

4.7 Relative Importance Index

The Relative Importance Index (RII) serves as a statistical instrument for assess-
ing the significance or priority of different elements, criteria, or variables within
a dataset. This method is frequently utilized in studies, surveys, and decision-
making frameworks to prioritize the importance of various elements according to
feedback from participants or through data evaluation. The RII holds significant
importance in areas like project management, construction, education, and social
sciences, where the prioritization of factors is crucial for informed and effective
decision-making. By quantifying the relative importance of each element, the RII
assists in identifying which factors warrant the most attention or resources for

analysis and evaluation.

The significance of the Relative Importance Index is rooted in its capacity to
offer a clear and organized method for prioritization. In intricate projects or
investigations, numerous factors or criteria frequently require consideration, and
not all hold equal significance. The RII provides a systematic approach to rank
these factors according to their assessed or computed significance, guaranteeing
that decisions are informed by data and centered on the most essential elements.
In project management, the RII serves as a tool to prioritize risks, resources, or
project objectives, allowing for efficient resource allocation and addressing the
most critical challenges initially. In the realm of education, the RII serves as a
valuable tool for pinpointing the key factors that impact student performance and

the effectiveness of the curriculum.
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Furthermore, the RII improves transparency and objectivity in the processes of
decision-making. Utilizing quantitative data and statistical analysis helps to re-
duce biases and subjective judgments that frequently obscure decision-making.
The RII serves as a dependable instrument for stakeholders seeking to substan-
tiate their decisions or strategies with empirical evidence. In building projects,
the RII serves as a tool to prioritize safety measures and quality standards, ensur-
ing that the most critical issues are addressed to prevent accidents or delays. In
social sciences, it assists decision-makers in pinpointing the most urgent societal
challenges that necessitate action. Overall, the RII serves as a robust instrument
that facilitates effective prioritization, resource allocation, and evidence-driven

decision-making across diverse domains.

TABLE 4.12: Result of Relative Importance Index (RII) for Design Build (DB)

Level of Effectiveness
S.No Factors N RITI Rank

1 2 3 4 5

1 Single-firm 20 16 40 75 40 191 0.704 1
project

2 Reduces 14 16 30 68 63 191 0.689 3
team con-
flict

3 Improves 12 22 46 66 45 191  0.65 6
cost control

4 Controls 12 18 39 76 46 191 0.666 5
project
timeline

5 Ensures 12 24 56 60 39 191 0.631 7
quality
standards

6 Identifies 14 20 52 67 35 188 0.622 8
potential
risks

7 Enhances 9 18 38 79 47 191 0.676 4
stakeholder
communi-
cation

8 Clients are 11 20 49 80 30 190 0.699 2
satisfied
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The Relative Importance Index (RII) is an essential statistic utilized to evaluate
the efficacy of several components in the Design-Build (DB) methodology based on
survey feedback. The foremost factor, Single-firm project (RII = 0.704, Rank 1),
underscores the significance of unifying project design and construction inside a
single organization. Clients express satisfaction (RII = 0.699, Rank 2), suggesting
that DB initiatives typically fulfill client expectations. Reduces team conflict
(RIT = 0.689, Rank 3) and enhances stakeholder communication (RII = 0.676,
Rank 4) indicate that DB effectively mitigates conflicts and fosters collaboration.
The control of project timelines (RII = 0.666, Rank 5) and the enhancement of
cost control (RII = 0.650, Rank 6) indicate that although Design-Build (DB)
facilitates adherence to schedules and budgets, these factors are subordinate to
communication and dispute resolution. The quality standards (RII = 0.631, Rank
7) indicate that quality compliance is appreciated but not prioritized, but the
identification of potential hazards (RIT = 0.622, Rank 8) ranks lowest, suggesting
that risk management is a less major advantage of the DB strategy. These rankings
offer insights into the benefits and weaknesses of the DB technique in project

management.

The Relative Importance Index (RII) is a crucial metric employed to evaluate
the efficacy of several components in the Design-Bid-Build (DBB) technique, de-
rived from survey responses, offering insights into its benefits and drawbacks. The
foremost factor, traditional project delivery (RII = 0.728, Rank 1), underscores
the prevalent acknowledgment of DBB as a conventional approach, succeeded by
client expectation fulfillment (RII = 0.699, Rank 2) and appropriate risk distri-
bution (RII = 0.676, Rank 3), emphasizing its advantages in quality assurance
and accountability. Collaboration among stakeholders (RII = 0.651, Rank 4) is
esteemed yet poses challenges, whereas cost overruns (RII = 0.640, Rank 5) sig-
nify concerns with budget management. Schedule flexibility (R.II = 0.631, Rank
6) and quality monitoring (RII = 0.622, Rank 7) are recognized advantages, albeit
secondary, while design quality improvement (RIT = 0.595, Rank 8) is ranked low-
est, indicating potential issues with design efficiency. Elevated RII values signify
enhanced perceived efficacy, whilst diminished values underscore difficulties, with

DBB succeeding in risk distribution and customer contentment but encountering
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TABLE 4.13: Result of Relative Importance Index (RII) for Design Bid Build
(DBB)

Level of Effectiveness
S.No Factors N RII Rank
1 2 3 4 5

1 Traditional 23 16 33 54 65 191 0.728 1
project
delivery

2 Improves 14 56 30 46 45 191 0.595 8
design
quality

3 Causes cost 15 29 44 48 55 191 0.64 5
overruns

4 Impacts 12 20 45 73 41 191 0.651 4
stakeholder
collabora-
tion

5 Allows 12 24 56 60 39 191 0.631 6
schedule
flexibility

6 Ensures 14 20 52 67 35 188  0.622 7
quality
monitoring

7 Allocates 9 18 38 79 47 191 0.676 3
risks prop-
erly

8 Meets 11 20 49 80 30 190  0.699 2
client ex-
pectations

hurdles related to costs and teamwork. The results validate DBB as a prevalent
project delivery technique; however, subsequent research should concentrate on

optimizing design efficiency and cost management to augment its overall efficacy.

Table 4.10 displays the Relative Importance Index (RII) of different parameters
affecting the Construction Manager at Risk (CMAR) methodology. The RII val-
ues denote the importance of each component in guaranteeing project success.
Early contractor involvement is crucial, highlighting the benefit of incorporating
construction skills throughout the design phase. Cost control and quality en-
hancement are significant strengths of CMAR, illustrating its efficacy in budget

management and project outcome improvement. Furthermore, risk management
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and uncertainty mitigation aid in alleviating unexpected obstacles. Nonetheless,
prospective delays persist as a concern, underscoring the necessity for improved
scheduling procedures. The results indicate that CMAR promotes collaboration

and client involvement, establishing it as a dependable project delivery approach.

TABLE 4.14: Result of Relative Importance Index (RII) for Construction Man-
ager at Risk (CMAR)

Level of Effectiveness
S.No Factors N RII Rank
1 2 3 4 5

1 CMAR method 13 54 28 44 43 190  0.49 9
allocates the
risks among
stakeholders.

2 Early  involve- 28 14 29 55 65 191  0.72 1
ment:  Engages
contractors early.

3 Cost control: 14 56 30 46 45 191 0.595 8
Manages project
expenses.

4 Quality improve- 15 29 44 48 55 191  0.64 5
ment: Enhances
project quality.

5 Uncertainty 12 20 45 73 41 191 0.651 4
reduction: Min-
imizes project
risks.

6 Potential delays: 12 24 56 60 39 191 0.631 6
Causes possible
delays.

7 Risk manage- 14 20 52 67 35 188  0.622 7
ment:  Handles
unforeseen risks.

8 Team  collabo- 9 18 38 79 47 191 0.676 3
ration: Builds
project trust.

9 Client  involve- 11 20 49 &0 30 190 0.699 2
ment:  Engages
clients continu-
ously

The Relative Importance Index (RII) is a crucial indicator utilized to evaluate the
efficacy of several elements affecting the Construction Manager at Risk (CMAR)

technique, offering insights into its benefits and obstacles in project execution.
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The foremost element, early contractor engagement (RII = 0.720, Rank 1), under-
scores CMAR’s capacity to improve constructability input and project efficiency
from the beginning. Client involvement (RII = 0.699, Rank 2) guarantees ongoing
engagement, resulting in enhanced decision-making and alignment with project
objectives, whereas team cooperation (RII = 0.676, Rank 3) cultivates trust and
coordination among stakeholders. CMAR reduces project uncertainties (RII =
0.651, Rank 4) and promotes quality enhancement (RIT = 0.640, Rank 5), render-
ing it an advantageous project delivery approach. Nonetheless, obstacles such as
possible delays (RII = 0.631, Rank 6) and risk management (RII = 0.622, Rank
7) suggest that unexpected risks may affect project timelines. Furthermore, cost
control (RII = 0.595, Rank 8) is ranked the lowest, indicating that budget man-
agement is a less robust facet of CMAR relative to its other advantages. The
Relative Importance Index (RII) is essential for identifying the key aspects influ-
encing CMAR’s effectiveness, highlighting early engagement, client involvement,
and team collaboration as its primary strengths, while indicating that cost con-
trol and risk management necessitate enhancement. CMAR is a respected project
delivery approach that provides organized risk distribution and quality assurance;
nonetheless, issues such as cost overruns, schedule delays, and risk management
require attention to improve its efficiency. Future research ought to concentrate on
enhancing cost management measures and proactive risk mitigation to optimize
the advantages of CMAR in building projects. The research indicates that the pri-
mary advantage of IPD is its capacity to minimize disagreements, evidenced by the
greatest Relative Importance Index (RII) of 0.729, signifying robust endorsement
of its efficacy in enhancing project results. Client recommendations (R.II: 0.699)
and alignment of project objectives (RII: 0.676) are closely ranked, indicating that
client happiness and goal alignment are essential concerns for responders. The in-
fluence of IPD on scheduling (RII: 0.651) and risk management (R.II: 0.640) is
esteemed, albeit with low endorsement. Quality satisfaction (RII: 0.631) and cost
reduction (RIIL: 0.622) are ranked lower, indicating mixed opinions, but enhancing
overall project efficiency (R.II: 0.595) is perceived as the least significant. Factors
pertaining to dispute mitigation, client contentment, and objective congruence

are prioritized, whilst enhancements in efficiency and cost savings are considered
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TABLE 4.15: Result of Relative Importance Index (RII) for Integrated Project
Delivery (IPD)

Level of Effectiveness
S.No Factors N RII Rank
1 2 3 4 5

1 IPD enhances 18 58 25 46 44 191 0.6 9
the participa-
tion among
project stake-
holders.

2 IPD  reduces 26 14 29 55 67 191 0.729 1
disputes.

3 IPD improves 14 56 30 46 45 191  0.595 8
efficiency.

4 IPD addresses 15 29 44 48 5%) 191 0.64 5
risks.

5 IPD improves 12 20 45 73 41 191 0.651 4
scheduling.

6 IPD satisfies 12 24 56 60 39 191 0.631 6
quality.

7 IPD  reduces 14 20 52 67 35 188 0.622 7
costs.

8 IPD aligns 9 18 38 79 47 191 0.676 3
goals.

9 Clients recom- 11 20 49 &0 30 190 0.699 2
mend IPD.

secondary.

4.8 Discussion

The findings of this study reveal that the performance of building projects is
significantly influenced by the choice of Project Delivery Method (PDM). While
Design-Bid-Build (DBB) remains the most commonly used due to its traditional
familiarity, Design-Build (DB) and Construction Manager at Risk (CMAR) are
increasingly preferred for their ability to enhance cost control, reduce conflicts,
and improve coordination. Integrated Project Delivery (IPD), though less widely
adopted, showed great potential for achieving alignment among stakeholders and

minimizing disputes. Each method demonstrated specific strengths: DB enhanced
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client satisfaction and communication; DBB excelled in risk distribution; CMAR
ensured quality through early contractor involvement; and IPD fostered collabo-
ration and project goal alignment. These insights underscore the importance of
matching the delivery method to the nature and complexity of a project to achieve

optimal results.

The study also highlights the need for client education on PDM selection to enable
informed decision-making. Effective project delivery requires not only choosing the
right method but also integrating advanced tools such as Building Information
Modeling (BIM), Lean Construction, and digital scheduling systems to support
risk management and timely execution. The results suggest that project-specific
goals such as tight timelines, budget constraints, or high collaboration require-
ments should guide the selection of delivery methods. While the quantitative ap-
proach of this research provided clear comparative outcomes, future studies could
expand by incorporating qualitative insights through interviews or case studies,
and further explore how emerging technologies influence the effectiveness of mod-

ern project delivery methods.

4.9 Summary

This chapter outlines the most significant outcomes of the study by evaluating the
information that was gathered. While conducting the pilot survey, the dataset cov-
ers the several aspects such as Designation, Education, Total years of experience
in construction industry, typical experience in building projects, Type of organi-
zation, and PDM experience. Also, four PDM factors were considered, Design-Bid
(DB), Design-Bid-Build (DBB), Construction Manager at Risk (CMAR), and In-
tegrated Project Delivery Method (IPD). Reliability analysis showed good results
indicating that the data gathered for assessing various PDMs is very dependable
and appropriate for analysis. The dataset underwent a normality test, all p-values
were below 0.05, the data failed to satisfy the assumptions of normality. This in-
dicated that non-parametric statistical test ought to be utilized rather than para-
metric tests. Using the gathered data statistics Kruskal-Wallis test was performed,

which resulted no significant difference in p-value of any single group retaining the
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Null Hypothesis. Insight into the factors being analyzed were provided through the
calculation of the Relative Importance Index (RII) as well. These outcomes serve
as evidence to bring out further examination and draw conclusions in the next
chapter, validating the primary question and helping to understand the research

issues.



Chapter 5

Conclusions and

Recommendations

5.1 General

This chapter offers a thorough conclusion and recommendations derived from the
results and analysis detailed in Chapter 4. The study sought to assess the effi-
cacy of different Project Delivery Methods (PDMs) in meeting client objectives
and to evaluate the degree of client involvement in projects managed by a single
business responsible for both design and construction. The survey data, reliability
testing, normalcy tests, and validity tests have yielded significant insights into the
strengths and drawbacks of various PDMs. This chapter encapsulates the prin-
cipal findings, formulates conclusions, presents recommendations, provides future
research directions and also implementation of the research for enhancing project

delivery methodologies within the construction sector.

5.2 Conclusions

e This study sought to evaluate the efficacy of several Project Delivery Meth-
ods (PDMs) in achieving customer objectives, utilizing data gathered from
industry professionals via structured surveys. The investigation concentrated
on various elements, including professionals’ experiences with PDMs, their

71
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educational credentials, organizational positions, and the significance of in-

forming clients about PDMs.

e The selection of project delivery method should be based on the specific needs
of the project, considering factors such as budget, timeline, complexity, and

the desired level of stakeholder collaboration

e The Relative Importance Index (RII) is a valuable tool for understanding
the strengths and weakness of each project delivery method. The results

highlights the followings.

e DB with RII = 0.704 (Rank 1) signifies by unifying the project design and

construction inside a single firm.

e Design-Bid-Build (DBB) remains the most widely used method, as conven-

tional approach by scoring RII = 0.728 (Rank 1).

e The study reveals that CMAR with RII = 0.720, (Rank 1) underscores its
capacity to improve constructability input and project efficiency from the

beginning.

e The primary advantage of IPD is its capacity to minimize disagreement, evi-

denced by RIT = 0.729 (Rank 1) resulting in the project efficiency enhancing.
5.3 Recommendations

In light of the findings, the subsequent recommendations are put out to improve

the efficiency and efficacy of PDMs in the construction sector:

5.3.1 Complex and Fast-Track Projects

For complex and Fast-Track projects, use Design Build (DB) or Integrated Project
Delivery (IPD) to leverage Integrated teams and flexibility for quicker delivery.

5.3.2 Projects with High Stakeholder Involvement

For projects with high stakeholder involvement, prefer Integrated Project Delivery

(IPD) to faster collaboration, minimize conflicts, and ensure alignment.
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5.3.3 Simple and Low-Risk Projects

For simple and low-risk projects, Design-Bid-Build (DBB) is ideal as it offers clear

scope, predictable processes, and well-established roles.

5.4 Future Research Direction

Further research is necessary to explore the impact of different PDMs factors on
project performance, cost and schedule. Additionally, examining the long-term
effects of various PDMs on stakeholder relationships and organizational culture

could provide valuable insights.

Further research is needed to explore the impact of emerging technologies, such as
artificial intelligence (AI) and Block Chain (BC), on project delivery methods an
dto develop best practices for implementing collaborative approaches in complex

projects.

5.5 Research Implementation

The results of this study can be implemented at multiple levels within the con-

struction industry to enhance project delivery outcomes:

5.5.1 Strategic Planning Level:

Clients, consultants, and decision-makers can use the studys findings during the
project planning and procurement stages to select the most appropriate project
delivery method (PDM) based on project-specific factors such as budget, schedule
urgency, complexity, and stakeholder involvement. For example, DB or CMAR can
be selected for projects with tight budgets or timeframes, while IPD is suitable

for highly collaborative and technically complex projects.

5.5.2 Organizational and Policy Level:

Construction firms and public sector agencies can integrate the Relative Impor-

tance Index (RII) approach into their internal guidelines and standard operating
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procedures to objectively assess the trade-offs between traditional methods (like
DBB) and collaborative approaches (like IPD and CMAR). This can inform up-

dates to procurement policies and contractual frameworks.

5.5.3 Project Execution Level:

On-site project managers and engineers can apply the insights by aligning project
team roles, responsibilities, and communication strategies with the chosen PDM.
For instance, early contractor involvement in CMAR projects can be implemented

to improve constructability reviews and reduce cost variations.

5.5.4 Educational and Training Level:

Universities, training institutions, and professional bodies can incorporate these
findings into curriculum and continuing education programs. Teaching the strengths
and limitations of each PDM supported by real-world data can improve the capa-

bility of future construction professionals to make informed decisions.

By implementing these insights across planning, execution, and organizational
levels, the construction industry can improve efficiency, stakeholder satisfaction,

and overall project success.
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Demographies

Personal Information

Name: Organization Name: Organization Type: Contact Details:

Designation

Owner/CEO

Project Manager

Residential Engineer

Site Engineer

Others (PI Specify)

Education

Ph.D

M.S Civil Engineering

B.Sc. Civil Engineering

Associate Diploma Holder

Others (PI Specify)

Experience in Building Projects:

1-5
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According to your Knowledge, Select the best option using the following scale
Strongly Disagree=1 Disagree=2 Neutral=3 Agree=4 & Strongly Agree=5

Questions Response
Code 1 2 3 4 5
A.|There is need to educate the client about PDM's. A ] ] [] ] ]
B Please rank the PDM which support client's objectives in a B
"|better way.
a.|Design -Build (DB). ] ] ] ] ]
b.|Design-Bid-Build (DBD). ] ] ] ] ]
c.|Construction Manager at Risk (CMAR) ] ] ] ] ]
d.|Integrated Project Delivery (IPD) ] ] ] ] ]
e.|Other (Pl Specify): ] ] ] (] []
Design-Build (DB)
1 |DB Involves in owner contracting with a single firm for a project design and construction. The entire project is led by
either the architect or the contractor depending on who the contract is with from start to finish.
a|DB approach streamlines the construction process. DB-01 [ ] ] L] L] ]
DB meth_od reduce conflict between design and DB.02 O ] O O ]
construction team.
¢|DB approach contributes to better cost control. DB-03 ] L] L] L] L]
d /DB method helps to control the project timeline. DB-04 ] L] L] L] (]
e|DB method complies with quality standards. DB-05 ] L] L] L] L]
f|DB method identifies potential risks. DB-06 ] ] ] ] ]
How well the DB method promote communication
€ between stakeholders ? DB-07 - - - - -
Clients are satisfied with the outcomes delivered by the DB.08 O O O O O

DB method.

Design-Bid-Build (DBB)

DBB also called tradional project delivery, involves a design team and general contractor working directly for the

2
owner under separate contracts. The design team works with the owner to develop the contract documents drawings,
specification and other exhibits only.
DBB method effects the delivery time compared to other DBB.01 ] ] ] ] ]
methods.
b|Sequential nature of DBB leads to improve design quality. | DBB-02 ] ] ] ] ]
¢|DBB approches result in cost overruns. DBB-03 ] ] ] ] ]
d|DBB method impacts collaboration between stakeholders. | DBB-04 ] ] ] ] ]
. DBB method allows flexibility in accommodating changes DBB.05 ] ] ] ] ]
to the project schedule.
DBB mf:thod is assocmtec.i w1t]_1 maximum quality DBB.-06 O ] ] O ]
monitoring during the project life cycle.
o E:E:uate that DBB method ensures proper allocation of DBB.07 ] ] ] ] ]
DBB method meet or exceed client expectations in terms DBB.08 = ] . ] ]

of quality.




Construction Manager at Risk (CMAR)

CMAR, a construction manager acts is the owner's representative during both the design and construction phases.
However the CMAR accepts the risk for meeting the project deadline and owner's cost requirements, which are
ussually expressed as a guaranteed maximum price (GMP).

a| CMAR method allocates the risks among stakeholders. |CMAR-01 [ ] L] L] L] L]
_CMAR mlethO(_i promotes early involvement of contractors CMAR.-02 ] M m O O
in the project lifecycle.

¢|/CMAR impacts overall project cost control. CMAR-03 [ ] L] L] L] L]

d|CMAR improves project quality. CMAR-04 L] ] (] [] []

e|CMAR decreases uncertainities of project. CMAR-05 [] L] L] L] L]

flCMAR have much potential to cause the delays. CMAR-06 L] ] (] [] []

g/CMAR handles unforseeen risks during construction. CMAR-07 ] L] [] [] []

h CMAR enhances the trust and collaboration between CMAR.08 ] M n n n
teams.

Evaluate that CMAR ensures client's involvement
1 CMAR-09
! throughout the project lifecycle. ] D - - -

Integrated Project Delivery (IPD)

IPD is a relatively recent addition to the suite of project delivery methods. In these projects, all the project team
memebers are contractualy connected with only one contract. All team members are selected before design begins,
and they each play a role in the whole process, from design to construction.

A IPD enhances the participation among project IPD.01 ] M m ] ]
stakeholders.
IPD reduces the likelihood of disputes during the project IPD-02 O n ] a []
lifecycle.
¢|IPD improves efficiency in cost and time management. 1PD-03 [] ] L] L] L]
d|IPD address project risks effectively. IPD-04 [] L] L] L] L]
e|IPD improves project scheduling efficiency. IPD-05 [ ] ] L] L] L]
f| IPD satisfies the quality of delivered outcomes. IPD-06 ] L] L] L] L]
g|IPD reduces the risk-related cost impact. 1IPD-07 [ ] L] ] ] ]
h|Measure the impact of IPD on aligning with project goals. | IPD-08 ] ] (] (] (]
i|Clinents usually recommends IPD for future projects. IPD-09 [ ] L] L] L] L]
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