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Abstract

This study addresses the challenges facing the rapidly growing Libyan construction industry, which requires sophisticated
decision-making approaches to support the selection of optimal project solutions. One of the most critical decisions in
construction projects is the selection of the Project Delivery Method (PDM), which significantly influences project performance
and implementation efficiency. In Libya, the Design—Bid—Build (DBB) method remains the dominant delivery approach despite
persistent issues related to quality, time performance, and coordination. The present study aims to identify the most suitable
PDM for residential building construction in Libya by introducing and evaluating alternative delivery methods within the Libyan
construction context. The research integrates owner preferences and expert opinions using the Analytical Hierarchy Process
(AHP) as a multi-criteria decision-making tool. Four delivery methods—Design—Bid-Build (DBB), Design—Build (DB),
Construction Management at Risk (CM@R), and Integrated Project Delivery (IPD)—were evaluated based on four key criteria:
scope/quality, time, cost, and risk. Data were collected through interviews with residential project owners and construction
contract experts to obtain the information required for selecting the most appropriate delivery method for residential building
projects. All pairwise comparison matrices achieved acceptable consistency ratios, confirming the reliability of the evaluation
process. The findings indicate that CM(@R is the most suitable project delivery method for residential construction projects in
Libya, followed by DB, IPD, and DBB. The results reveal a significant gap between the currently dominant practice and the
most performance-oriented delivery approach. Furthermore, the study provides a structured decision-support framework that can
assist stakeholders and decision makers in improving project delivery method selection within the Libyan construction industry.
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1. Introduction

In recent years, Libya has witnessed growing attention in growing population, demographic changes, as well as inter-
the construction industry leading to growing numbers in the national attention have made an everlasting impact on the
construction programs with implementing critical projects Libyan infrastructure, both, within and intercity services, as
and strategic infrastructural changes [1, 2]. Furthermore,
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well as, domestic and international facilities [1, 3, 4]. There-
fore, construction industry has become one of the major and
budget consumption industries in the country [1, 2]. Charac-
teristics inherent in the construction industry, such as time
elapse and resource depletion, deem the whole process criti-
cal and compromise the preliminary objectives and threaten-
ing the time, cost, and scope constraints [1, 5]. Due to their
unique nature, construction projects are critically significant,
change-prone, and risk-susceptible endeavors [5, 6]. Moreo-
ver, construction characteristics, namely long-time execu-
tion and huge-quantity consumption, require profound famil-
iarity with the available resources and governing constraints,
and deep understanding of the decision-making process and
techniques in order to achieve project objectives and strate-
gic goals [5-8]. Scientific, systematic and methodical strate-
gies should be implemented to minimise risks inherent to the
construction industry and maximise benefits related to the
life cycle of the project, as well as optimizing advantages
and opportunities with best practices and sophisticated meth-
odologies. Hence, the need for a sophisticated approach to
help decision makers in their quest for best alternative [5-8].

In recent decades, research has witnessed noticeable growth
in the field of decision making and artificial intelligence.
Moreover, scientific methods and systematic approaches have
been adopted and utilized with successful and accurate solu-
tions paving the way for decision makers to obtain precise al-
ternatives for their multi-alternative problems [5, 7, 9, 10].
Furthermore, due to the sophisticated and complicated nature
of the construction industry, as well as its rapid and incessant
change and overwhelming challenges, decision makers and
policy makers strive in searching for appropriate solutions and
alternatives to their recurrent questions and frequent demands
[9-11]. Innovative and state-of-the-are approaches have been
developed, improved, and tested, which made complex sys-
tems less complex by means of mathematical tools and artifi-
cial intelligence [5, 7, 9, 10, 12].

As far as the history goes, construction industry has had ac-
companied mankind from early ages and developed along the
way. The construction project has become interestingly sig-
nificant and critically complex, multiple parties with intricate
and intertwined relationships, defining and determining clear
and transparent relationships has a prominent impact on the
successful completion of the project bringing about a legal and
functional frame for the parties to uphold and advocate [1, 5,
6]. The first and most important relationship is established by
the three main parties in any construction project; which are
the owner, designer and contractor, which is known as the pro-
ject delivery method (PDM). Many project delivery methods
have been introduced and utilized in the industry, the type of
arrangement and interrelationships depend on many factors
and criteria, and the successful selection of the appropriate
method has a huge impact on the successful completion of the
project [1, 2, 5, 6]. Ranging from traditional methods to so-
phisticated approaches, project delivery methods offer spec-
trum of contractual strategies with well-defined relationships

and responsibilities, pre-determined authorities and duties,
and legalized accountabilities and liabilities [2, 5, 6].

The construction sector in Libya is a fundamental compo-
nent of national development, with residential building pro-
jects representing a significant share of both public and private
investment [1, 4]. Despite this importance, many residential
construction projects continue to face persistent challenges
such as cost overruns, schedule delays, quality deficiencies,
and contractual disputes. A substantial portion of these issues
can be tracked and attributed to decisions made during the
early stages of projects, particularly the selection of an appro-
priate Project Delivery Method (PDM) [1, 5, 6].

The most common Project Delivery Methods adopted in the
construction industry include Design—Bid—Build (DBB), De-
sign—Build (DB), Construction Management at Risk (CM@R),
and Integrated Project Delivery (IPD). These methods differ
significantly in terms of contractual arrangements, risk alloca-
tion, stakeholder involvement, and levels of collaboration [5,
6]. In the Libyan construction industry, however, Design—
Bid-Build (DBB) remains the predominant and most widely
used delivery method for residential building projects. This
dominance is mainly driven by traditional procurement prac-
tices, regulatory familiarity, and owner preference, rather than
a structured evaluation of project-specific requirements [1].

Although DBB offers advantages such as clear separation
of roles and competitive bidding, its extensive application in
Libya has revealed several limitations, including fragmented
project teams, limited coordination among stakeholders, and a
higher potential for disputes and delays. [1] Alternative deliv-
ery methods such as DB, CMR, and IPD provide more inte-
grated and collaborative frameworks that may offer improved
project performance under certain conditions. Nevertheless,
their adoption in the Libyan residential construction sector re-
mains limited and insufficiently examined [1, 2].

The purpose of this research is to select the most appropri-
ate Project Delivery Method for the construction of residential
buildings in Libya. This is achieved through a comparative
evaluation of common PDMs, with particular emphasis on the
dominant use of the Design—Bid—Build method, and by inte-
grating expert opinions with owner preferences. The study
aims to support informed decision-making, improve project
outcomes, and contribute to the advancement of construction
management practices within the Libyan residential construc-
tion sector.

2. Problem Statement

In the Libyan residential construction sector, the Design—
Bid—Build (DBB) method remains the dominant and most fre-
quently adopted Project Delivery Method. While DBB has
long been favoured due to its familiarity, regulatory ac-
ceptance, and perceived transparency [1, 13]. Its continued
use is largely based on traditional practice rather than system-
atic evaluation [1, 13-15]. As residential construction projects
become more complex and demand improved performance in
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terms of time, cost, quality, and risk management, the suita-
bility of DBB as the default delivery method has increasingly
been questioned [16-19].

The persistent occurrence of schedule delays, cost overruns,
coordination issues, and contractual disputes in Libyan residen-
tial building projects suggests a potential mismatch between the
commonly used DBB method and the actual needs of such pro-
jects [1, 13]. Despite the availability of alternative Project De-
livery Methods—such as Design—Build (DB), Construction
Management at Risk (CMR), and Integrated Project Delivery
(IPD)—their applicability and potential benefits within the Lib-
yan context remain insufficiently explored [1, 13, 14]. Moreo-
ver, decision-making related to PDM selection often lacks
structured criteria and rarely incorporates both expert judgment
and owner preferences in a systematic manner [14-17].

The absence of a clear, evidence-based framework for se-
lecting the most appropriate Project Delivery Method has re-
sulted in the continued reliance on DBB, even in cases where
alternative methods may offer superior project outcomes [14-
19]. This research addresses this problem by examining the
limitations of the prevailing DBB approach and by developing
a structured method for selecting suitable PDMs for residen-
tial building construction in Libya based on expert opinions
and owner preferences.

3. Literature Review

3.1. Residential Building Construction in Libya
and DBB-Related Challenges

Residential buildings represent a major portion of construc-
tion activity in Libya and play a critical role in meeting hous-
ing demand and supporting social stability [1, 20, 21]. These
projects are typically characterized by limited budgets, strict
cost control requirements, and strong owner involvement, par-
ticularly in private residential developments [13, 20]. How-
ever, the performance of residential building projects in Libya
has often fallen short of expectations, with frequent delays,
cost overruns, and quality-related issues [1, 13, 20-22].

The widespread use of the Design—-Bid-Build (DBB)
method has contributed to several of these challenges. DBB
separates the design and construction phases into sequential
processes, resulting in fragmented project teams and limited
interaction between designers and contractors during the early
stages of the project [1, 23, 24]. In the Libyan residential con-
struction context, where changes during construction are com-
mon and site conditions are often uncertain, this lack of early
coordination frequently leads to design inconsistencies,
change orders, and disputes [1, 2, 13, 20].

Furthermore, the DBB method places the majority of con-
struction risk on the contractor while limiting the contractor’s
input during the design phase [1, 23, 24]. This approach has
proven problematic in Libya, where contractors’ practical

knowledge could otherwise help mitigate constructability is-
sues and material availability constraints [1, 13, 20].

As a result, residential projects procured through DBB of-
ten experience inefficiencies that negatively affect time, cost,
and quality performance [1, 13, 20, 22, 23].

Although DBB continues to be favoured due to its familiar-
ity and regulatory acceptance [1, 13, 23], its limitations are
increasingly evident in the context of modern residential
building requirements [16, 19, 25]. This highlights the need to
critically assess the suitability of DBB and to explore alterna-
tive Project Delivery Methods that may offer improved inte-
gration, flexibility, and risk management for residential con-
struction projects in Libya [1, 2, 13, 14, 16, 19, 25].

3.2. Owner Characteristics in Libyan
Residential Construction

Owners play a central role in residential building construc-
tion in Libya, particularly in influencing procurement deci-
sions and the selection of Project Delivery Methods [1, 13, 14,
21]. Residential project owners in Libya typically include
public authorities, private developers, and individual home-
owners, each with distinct priorities and decision-making be-
haviours, but generally sharing a strong preference for cost
certainty and adherence to traditional procurement practices
such as DBB [1, 13, 14, 26].

Many residential building owners rely heavily on familiar
methods, especially the Design—Bid—Build approach, due to
limited exposure to alternative delivery systems and insuffi-
cient technical knowledge regarding their potential benefits
[13, 14, 21, 26]. Decision-making is often influenced by pre-
vious experience, regulatory constraints, and perceived risk
rather than by systematic evaluation of project needs [13-15,
19, 26-28]. This conservative approach can limit innovation
and reduce the likelihood of adopting delivery methods that
promote collaboration and early contractor involvement [14,
19, 26, 29].

Additionally, owner involvement in Libyan residential pro-
jects is often high, particularly during the construction phase,
where changes to design or scope are common [1, 13, 20, 21,
30]. Under the DBB framework, such changes frequently re-
sult in delays, claims, and cost increases [1, 13, 26, 29].

Understanding owner characteristics and preferences is
therefore essential when evaluating Project Delivery Methods,
as the effectiveness of any delivery system is closely linked to
the owner’s capacity, expectations, and willingness to engage
in collaborative project arrangements [15, 19, 26, 28, 31-34].

3.3. Overview of Project Delivery Methods in
Residential Construction

Project Delivery Methods (PDMs) define the contractual
structure, responsibilities, and workflow for construction pro-
jects, directly influencing project performance in terms of cost,
time, quality, and risk management [19, 26, 35, 36].
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PDMs determine how design, procurement, and construc-
tion are sequenced and how stakeholders interact, making
their selection a critical managerial decision for project suc-
cess [19, 26, 35].

Among residential building projects globally, the most
widely recognized PDMs include Design—Bid—Build (DBB),
Design—Build (DB), Construction Management at Risk
(CMR), and Integrated Project Delivery (IPD) [19, 26, 35-37].
Each method presents distinct advantages and limitations,
which affect their suitability depending on project complexity,
owner preferences, and local construction practices [16, 19,
26, 35, 37, 38]. Figure 1, shows the common four project de-
livery methods, the diagram highlights the dominance of De-
sign—Bid—-Build (DBB) and shows alternative methods—De-
sign—Build (DB), Construction Management at Risk (CMR),
and Integrated Project Delivery (IPD)—as less frequently
adopted approaches in Libya [1, 26, 35, 38].

Exploring Project Delivery Methods in Libya

Design-Bid-Build (DBB)
Dominant Method in Libya
Traditional Approach

Alternative Methods-Less Common

Design-Build (DB) Construction Integrated Project
Integrated Approach Management at Risk Delivery (IPD)
(CM@R) Collaborative
Risk-Managed Approach
Approach

Figure 1. Comparative overview of common Project Delivery Meth-
ods for residential construction in Libya.

3.3.1. Design—-Bid—Build (DBB)
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Figure 2. Contractual relationships in the Design—Bid—Build (DBB)
method for residential construction.

The traditional method, separates design and construction
into sequential phases, the Owner holds separate contracts
with the Designer and Contractor, while the Consultant pro-
vides advisory services [23, 24, 39-41], Figure 2. It offers

clear contractual roles, competitive bidding, and cost transpar-
ency. However, DBB often suffers from fragmented commu-
nication between designers and contractors, limited contractor
involvement in design, and increased potential for schedule
delays and cost overruns, this diagram highlights the sequen-
tial nature of DBB and the limited integration between design
and construction [23, 24, 39-43]. In residential construction,
particularly in Libya, these limitations are exacerbated by
changing owner requirements, material supply challenges, and
site uncertainties, making DBB less flexible in responding to
project complexities [1, 23, 42-44].

3.3.2. Design—Build (DB)

Integrates design and construction under a single contract,
fostering collaboration, reducing change orders, and enabling
faster project delivery [24, 39, 45-47]. The Owner contracts a
single Design—Build entity responsible for both design and
construction, integrating the contractor and designer [24, 39,
45, 48-51]. The Consultant may participate in an advisory role,
highlighting the method’s collaborative and integrated struc-
ture, Figure 3, [24, 39, 46, 48, 49, 51]. DB allows contractors
to contribute practical expertise during design, improving con-
structability and risk management [24, 39, 45-47, 49, 50]. De-
spite these advantages, DB adoption in many developing and
Middle Eastern markets, such as Libya, remains limited due
to regulatory constraints, unfamiliarity among owners, and en-
trenched reliance on DBB [24, 47, 50, 52, 53].

Trade | Architect
Contractor Engineer
Design
Consultant

Figure 3. Contractual relationships in the Design—Build (DB)
method.

3.3.3. Construction

Management at Risk (CM@R) Provides early contractor in-
volvement and shared risk management while maintaining a
separate design contract, Figure 4 [49, 54-56]. The Owner
holds separate contracts with the Designer and Construction
Manager (CM), who provides pre-construction services, risk
management, and construction execution under a Guaranteed
Maximum Price (GMP) contract [54, 55, 57-61]. The Consult-
ant provides advisory support, illustrating the semi-integrated
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nature of CM@R [49, 54, 54-56, 62]. CM@R is particularly
effective for complex residential projects requiring tight coor-
dination and phased construction [49, 54, 56, 57, 62]. Its adop-
tion in Libya, however, is constrained by limited local experi-
ence and a lack of formal frameworks to guide its implemen-
tation, and the dominance of traditional DBB procurement, a
pattern similar to that observed in other regions where regula-
tory and institutional readiness for CM@R is still emerging
[49, 55, 62-65].

A4 hJ

Sub-Contractors

Figure 4. Contractual relationships in the Construction Manage-
ment at Risk (CMR) method.

3.3.4. Integrated Project Delivery (IPD)

Represents the most collaborative approach, involving all
major stakeholders early in the project through shared goals,
risk, and reward mechanisms [66-70]. All key stakeholders—
including Owner, Designer, Contractor, and Consultant—sign

a single multi-party contract, Figure 5 [38, 67-72]. This ap-
proach emphasizes shared risk, collaborative decision-making,
and high integration throughout the project lifecycle [66-72].
IPD has been shown internationally to improve efficiency, re-
duce disputes, and enhance project quality [66-68, 72-74].
Nevertheless, the method is still largely theoretical in many
developing countries, such as Libya, where contractual culture
and owner practices favour conventional DBB arrangements
[38, 69, 70, 75, 76].

Contractor Designer

Figure 5. Contractual relationships in the Integrated Project Deliv-
ery (IPD) method.

This review highlights that while alternative delivery meth-
ods (DB, CM@R, IPD) offer potential improvements over
DBB, their adoption in Libyan residential construction is min-
imal. The literature suggests that integrating owner prefer-
ences and expert opinions into PDM selection could help iden-
tify methods better suited to local project needs, moving be-
yond reliance on the traditional DBB approach.

Table 1. Comparative Analysis of Project Delivery Methods for Residential Building Construction in Libya.

Delivery Method

Design—Bid—Build
(DBB)

Design—Build
(DB)

Construction Man-
agement at Risk
(CM@R)

Integrated Project
Delivery (IPD)

Description

Traditional sequential ap-
proach; design completed
before bidding/construc-
tion

Single contract for design
and construction; inte-
grated responsibility

Owner contracts sepa-
rately with designer; con-
tractor involved early to
manage risk

Collaborative approach
with all stakeholders shar-
ing goals, risk, and re-
wards

Key Advantages

Clear contractual roles;
competitive bidding; cost
transparency

Faster delivery; improved
coordination; contractor
input improves construc-
tability

Early contractor involve-
ment; shared risk; better
coordination

High collaboration; re-
duced disputes; improved

quality

119

Key Limitations

Fragmented teams; limited
contractor input in design;
higher risk of delays/over-
runs

Less cost transparency;
owners less familiar; re-
quires trust

Requires experienced con-
tractor; less common; regu-
latory adaptation needed

Complex contractual ar-
rangements; requires cul-
tural shift

Applicability in Libya

Dominant method; widely used
due to familiarity, regulatory ac-
ceptance, and traditional prac-
tices

Limited adoption; potential for
improved project performance if
owners accept integrated con-
tracts

Rarely used; could benefit com-
plex or phased residential pro-
jects

Minimal adoption; potential in
high-value or complex residential
projects but not yet feasible for
most Libyan projects
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4. Research Methodology

This study adopts a structured multi-criteria decision-mak-
ing approach to identify the most appropriate project delivery
method (PDM) for residential building construction in Libya.
Given the complexity of delivery method selection and the in-
volvement of both qualitative judgments and quantitative
evaluation, the Analytical Hierarchy Process (AHP) was em-
ployed as the primary decision-support tool. AHP is widely
recognized in construction management research for its ability
to incorporate expert knowledge, compare multiple alterna-
tives, and ensure logical consistency in judgments.

Research Methodology

Criteria ldentification
Key Criteria for Selecting Project Delivery Methods

|

Data Collection
Interviews with:
* Building Owners
» Construction Experts

[

Analytical Hierarchy Process (AHP)
Pairwise Comparisons and Weight Calculation

I

Prioritization Matrix
Ranking of Project Delivery Methods

U

Final PDM Selection
Most Appropriate Project Delivery Method

Figure 6. Research methodology for selecting the most appropriate
Project Delivery Method for residential construction in Libya.

The workflow, Figure 6, integrates interviews with owners
and experts, criteria identification, Analytical Hierarchy Pro-
cess (AHP) analysis, prioritization of alternatives, and guided
final decision-making.

4.1. Selection Criteria

The selection of a project delivery method requires a struc-
tured evaluation of the criteria that most strongly influence
project performance. Given the multi-dimensional nature of
construction projects and the variability of owner objectives,
the decision problem is inherently multi-criteria. To address
this complexity, the present study adopts the Analytical Hier-

archy Process (AHP), which enables the systematic compari-
son and prioritization of decision criteria and alternatives [15,
19, 29, 77-80]. Based on a comprehensive review of the liter-
ature and expert consultations, four dominant selection criteria
were identified: Scope/Quality, Time, Cost, and Risk. These
criteria represent the core dimensions through which construc-
tion project success is commonly assessed and provide a ro-
bust foundation for comparative evaluation of project delivery
methods [19, 27, 29, 77, 78, 81, 82].

1) Scope and Quality

Scope and quality reflect the ability of a project delivery
method to achieve the intended functional requirements, tech-
nical specifications, and performance standards of a project.
This criterion considers design completeness, constructability,
coordination between project participants, and the likelihood
of achieving the desired quality outcomes. Delivery methods
that promote early collaboration and integrated decision-mak-
ing are generally associated with improved scope control and
quality performance [16, 19, 27, 29, 78, 83]. Within the AHP
framework, this criterion captures the owner’s emphasis on
meeting project requirements without scope deviation or qual-
ity compromise [17,27, 77, 78].

2) Time

The time criterion represents the effectiveness of a delivery
method in ensuring schedule adherence and timely project
completion. It accounts for factors such as procurement dura-
tion, design—construction overlap, decision-making efficiency,
and the potential for schedule acceleration. Construction pro-
jects often face significant time-related pressures due to finan-
cial, operational, or market constraints. Accordingly, this cri-
terion evaluates the extent to which a delivery method can re-
duce delays, enhance schedule certainty, and respond flexibly
to time-critical demands [19, 27, 29, 77, 82, 83].

3) Cost

Cost remains one of the most influential criteria in project
delivery method selection, particularly from the owner’s per-
spective. This criterion addresses initial cost estimation accu-
racy, cost control mechanisms, and the probability of cost
overruns during project execution. It also reflects the degree
of cost certainty achieved at early project stages. Within the
AHP model, cost is treated as a key economic performance
indicator that captures both direct construction costs and the
financial risks associated with change orders and claims [19,
27,29,717,79, 81, 83].

4) Risk

Risk refers to the exposure of the project to uncertainties
related to design, construction, contractual relationships, and
external conditions. This criterion evaluates how effectively a
delivery method allocates and manages risks among project
stakeholders. Poor risk allocation can lead to disputes, delays,
and cost escalation. Therefore, delivery methods that facilitate
early risk identification, shared responsibility, and collabora-
tive risk management are generally preferred. In the AHP
analysis, risk serves as a critical criterion for assessing the re-
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silience and reliability of each delivery method under uncer-
tain project conditions [19, 27, 80, 82, 84-87].

4.2. Data Collection and Expert Input

Primary data were collected through semi-structured inter-
views with two main stakeholder groups: owners of residential
building projects and experts specializing in construction con-
tracts and project delivery systems. These participants were
selected due to their direct involvement in delivery method
decisions and their practical experience within the Libyan
construction sector. During the interviews, respondents were
asked to perform pairwise comparisons of selection criteria
and project delivery alternatives based on their professional
judgment and project experience.

4.3. Hierarchical Structure of the AHP Model

The AHP model was structured into three hierarchical lev-
els. The first level represents the overall goal, which is the se-
lection of the most appropriate project delivery method for
residential building construction. The second level consists of
the four evaluation criteria identified through literature review
and expert consultation: Scope/Quality, Time, Cost, and Risk.
The third level includes the four alternative project delivery
methods evaluated in this study: Design—Bid—Build (DBB),
Design—Build (DB), Construction Management at Risk
(CM@R), and Integrated Project Delivery (IPD).

The process involved:

1) Structuring the decision problem hierarchically, with the
goal of selecting the most appropriate PDM at the top,
criteria and sub-criteria in the middle, and alternative de-
livery methods at the bottom.

2) Conducting pairwise comparisons of criteria and alter-
natives using the data collected from owners and experts.

3) Calculating relative weights and consistency ratios to en-
sure the reliability of the judgments.

4.4. Prioritization Matrix

The results of the AHP analysis were consolidated into a
final prioritization matrix, which ranks the four PDMs (DBB,
DB, CMR, IPD) according to their suitability for residential
building projects in Libya. This matrix integrates both expert
opinions and owner preferences, providing a clear, quantita-
tive basis for selecting the most appropriate delivery method.

4.5. Pairwise Comparison and Weight
Determination

Pairwise comparison matrices were developed for the selec-
tion criteria and for the alternatives under each criterion using
Saaty’s fundamental scale [88-90]. Eigenvector normalization
was applied to derive the relative weights of criteria and alter-
natives. To ensure the reliability of the judgments, Consistency

Index (CI) and Consistency Ratio (CR) values were calculated
for each matrix. All final matrices achieved a Consistency Ratio
equal to or less than the acceptable threshold (CR < 0.10), with
the finalized matrices exhibiting CR = 0.00, indicating perfect
consistency and high confidence in the judgment structure.

4.6. Aggregation and Final Prioritization

The local priorities of the alternatives under each criterion
were aggregated using weighted summation to obtain the
global priority vector for each project delivery method. This
process resulted in a ranked list of alternatives based on their
overall suitability for residential construction projects in
Libya. The final prioritization matrix provides a transparent
and systematic basis for comparing delivery methods while
explicitly reflecting owner preferences and expert evaluations.

4.7. Data Analysis and Validation

The prioritization matrix was analysed to identify the most
preferred PDM and to highlight the relative importance of
each selection criterion. Sensitivity analysis was conducted to
verify the robustness of the results, ensuring that variations in
individual judgments did not significantly alter the final rank-
ing. The methodology allows for a transparent, repeatable pro-
cess that can guide owners and practitioners in making in-
formed PDM decisions for residential projects in the Libyan
construction context.

5. Results and Discussion

5.1. Results of AHP Analysis

The Analytical Hierarchy Process (AHP) was applied to
evaluate four project delivery methods—Design—Bid—Build
(DBB), Design—Build (DB), Construction Management at
Risk (CM@R), and Integrated Project Delivery (IPD)—for
residential building construction in Libya. The initial pairwise
comparison matrices (Table 2) yielded varying consistency ra-
tios (Table 3), which is expected given the subjective nature
of expert judgment. Nevertheless, all consistency ratio values
remained within the acceptable limits recommended by Saaty,
confirming the reliability of the comparison results.

Table 2. Original pairwise comparisons outcomes.

Criteria Preference DBB DB CM@R IPD
Scope/Quality  0.51 0.05 0.15 0.62 0.17
Duration 0.32 0.04 055 028 0.13
Cost 0.13 0.56 0.13 0.05 0.26
Risks 0.04 0.10 0.03 0.58 0.29
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Table 3. Consistencies of the original pairwise comparisons.

Consistency

Consistency Index Consistency Ra-

Item (D tio (CR)
Preference 0.11 0.12
Scope/Quality 0.05 0.06
Duration 0.08 0.09
Cost 0.08 0.09
Risks 0.15 0.16

The initial priority vector (Table 4) demonstrates a clear
differentiation among the evaluated project delivery methods.
Construction Management at Risk (CM@R) achieved the
highest overall score (0.44), reflecting its strong performance
under the most influential criteria, particularly scope/quality
and time. Design—Build (DB) ranked second (0.27), benefiting
primarily from its advantages in schedule performance but
showing relatively weaker alignment with quality-related re-
quirements. In contrast, Integrated Project Delivery (IPD) and
Design—Bid-Build (DBB) recorded substantially lower scores
of 0.17 and 0.12, respectively, largely due to their limited ef-
fectiveness in addressing the dominant selection criteria iden-
tified by owners and experts.

Table 4. Original priority vector.

Alternatives Scores
CM@R 0.44
DB 0.27
IPD 0.17
DBB 0.12

To improve the logical consistency of the AHP model, fol-
low-up interviews were conducted with residential project
owners and construction contract experts to refine the original
pairwise judgments. This refinement process aimed to achieve
fully consistent comparison matrices while preserving the in-
itial preference structure and dominant decision trends identi-
fied in the preliminary analysis. The finalized pairwise com-
parison matrices produced a global priority vector with a Con-
sistency Ratio (CR = 0.00), indicating perfect internal con-
sistency and confirming the robustness and methodological
reliability of the decision model. These results provide a sound
basis for subsequent analysis and interpretation of the selected
project delivery methods (Table 5).

Table 5. Final (Modified) pairwise comparisons outcomes.

Criteria Preference DBB DB CM@R IPD
Scope/Quality  0.56 0.06 0.19 0.56 0.19
Duration 0.19 0.05 041 041 0.14
Cost 0.19 0.56 0.19 0.06 0.19
Risks 0.06 0.14 0.05 041 0.41

The final prioritization results (Table 6) confirm that Con-
struction Management at Risk (CM@R) attained the highest
overall priority score (0.43), followed by Design—Build (DB)
(0.22), Integrated Project Delivery (IPD) (0.19), and Design—
Bid-Build (DBB) (0.16), while preserving the original rank-
ing order and maintaining close numerical proximity to the
preliminary results. Notably, although DBB remains the pre-
dominant project delivery method in Libya, it demonstrated
the weakest performance when evaluated against the selected
criteria, underscoring a clear misalignment between prevail-
ing practice and performance-based suitability for residential
building projects.

Table 6. Final priority vector.

Alternatives Scores
CM@R 0.43
DB 0.22
IPD 0.19
DBB 0.16

5.2. Influence of Selection Criteria on Delivery
Method Ranking

The dominance of CM@R in the final ranking can be di-
rectly attributed to the relative importance of the selection cri-
teria and the performance of each delivery method under those
criteria. Scope/Quality, which received the highest weight
(0.56), played a decisive role in shaping the final outcome.
CM@R demonstrated superior performance in achieving pro-
ject scope alignment and construction quality due to early con-
tractor involvement, constructability input during the design
phase, and enhanced coordination among project participants.
In contrast, DBB showed weak performance under this crite-
rion, as the strict separation between design and construction
often leads to constructability issues, design omissions, and
quality-related disputes.

Time and Cost, each weighted at 0.19, further reinforced
the advantage of CM@R and DB over DBB. Under DBB,
construction activities cannot commence until design com-
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pletion and contract award, which frequently results in ex-
tended project durations and limited flexibility to respond to
changes. Conversely, CM@R allows for overlapping design
and construction phases, while DB integrates design and
construction under a single contractual entity, both of which
contribute to improved schedule reliability. From a cost per-
spective, DBB was perceived as offering initial cost trans-
parency through competitive bidding; however, the results
indicate that this advantage is often undermined by change
orders, claims, and cost overruns arising from design defi-
ciencies.

Risk, although assigned the lowest weight (0.06), still influ-
enced the ranking outcomes. DBB relies heavily on post-de-
sign risk transfer to the contractor, which in practice often re-
sults in adversarial relationships and dispute escalation.
CM@R and IPD, by contrast, promote earlier risk identifica-
tion and shared responsibility, reducing uncertainty during ex-
ecution. The relatively lower importance assigned to risk re-
flects the traditional risk tolerance of Libyan residential pro-
ject owners, who tend to prioritize visible project outcomes
such as quality and completion over formal risk management
frameworks.

5.3. DBB Dominance Versus
Performance-Based Suitability

The findings reveal a clear discrepancy between current
practice and performance-based suitability in the Libyan resi-
dential construction sector. Although DBB remains the domi-
nant delivery method due to regulatory familiarity, perceived
simplicity, and owner conservatism, the AHP results demon-
strate that it is the least suitable option when evaluated against
key project performance criteria. This misalignment suggests
that DBB’s prevalence is driven more by institutional inertia
and limited owner exposure to alternative delivery methods
than by objective performance considerations.

CM@R emerged as the most appropriate delivery method,
offering a balanced solution that enhances quality outcomes
while maintaining owner control and financial predictability.
DB ranked second, indicating its potential suitability for resi-
dential projects where time certainty is critical and owner in-
volvement in design decisions is limited. IPD, while outper-
forming DBB, ranked below DB and CM@R, reflecting chal-
lenges related to contractual integration, collaborative culture,
and legal readiness within the Libyan construction environ-
ment.

5.4. Implications for Residential Construction
in Libya

The results of this study suggest that adopting alternative
delivery methods—particularly CM@R—could significantly
improve residential project outcomes in Libya. Transitioning
away from exclusive reliance on DBB requires increased
owner awareness, contractual reform, and capacity building

among industry stakeholders. The structured AHP framework
presented in this research provides a practical decision-sup-
port tool that enables owners and policymakers to evaluate de-
livery methods based on project-specific priorities rather than
traditional practice alone.

6. Conclusion and Recommendations

6.1. Conclusion

This research investigated the selection of an appropriate
project delivery method for residential building construction
in Libya using a structured Analytical Hierarchy Process
(AHP) framework based on owner preferences and expert
judgment. Four commonly used delivery methods—Design—
Bid-Build (DBB), Design—Build (DB), Construction Man-
agement at Risk (CM@R), and Integrated Project Delivery
(IPD)—were evaluated against four key selection criteria:
Scope/Quality, Time, Cost, and Risk. The final AHP model
achieved full consistency, ensuring the reliability and robust-
ness of the results.

The findings indicate that Construction Management at
Risk (CM@R) is the most suitable project delivery method
for residential building construction in Libya, achieving the
highest overall priority score. This outcome reflects
CM@R’s superior performance in addressing the most criti-
cal criterion, Scope/Quality, as well as its balanced capabil-
ities in schedule control, cost management, and risk handling.
Despite the widespread use of Design—Bid—Build (DBB) in
Libya, the results demonstrate that DBB ranks lowest among
the evaluated alternatives when assessed against perfor-
mance-based criteria. This highlights a clear gap between
traditional practice and optimal delivery method selection
based on project objectives.

The study further reveals that Libyan residential project
owners place greater emphasis on achieving functional re-
quirements and construction quality than on minimizing cost
or formally managing risk. This preference structure explains
why delivery methods that encourage early contractor in-
volvement and improved coordination outperform traditional
sequential approaches. Overall, the research confirms that re-
liance on DBB is driven primarily by familiarity and institu-
tional inertia rather than by its ability to deliver superior pro-
ject outcomes.

6.2. Recommendations

Based on the results of this study, several recommendations
are proposed to enhance residential construction project per-
formance in Libya:

1). Adoption of Alternative Delivery Methods

Project owners and decision-makers should consider adopt-
ing CM@R as a viable alternative to DBB for residential
buildings, particularly for projects with complex scope re-
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quirements or quality-sensitive elements. CM@R offers im-
proved constructability, early cost feedback, and enhanced co-
ordination without fully relinquishing owner control.

2). Owner Awareness and Capacity Building

There is a need to increase owner awareness regarding the
advantages and limitations of different project delivery meth-
ods. Training programs, professional workshops, and tech-
nical guidelines should be developed to support informed de-
cision-making and reduce resistance to non-traditional deliv-
ery systems.

3). Contractual and Regulatory Development

Regulatory authorities and professional bodies should re-
view and modernize contractual frameworks to facilitate the
implementation of CM@R and DB. Standardized contract
templates and clear risk allocation mechanisms would reduce
uncertainty and encourage wider adoption.

4). Use of Structured Decision-Support Tools

The AHP-based framework presented in this study can be
used as a practical decision-support tool for selecting project
delivery methods based on project-specific priorities. Owners
are encouraged to adopt similar multi-criteria approaches ra-
ther than relying solely on traditional practices.

5). Future Research Directions

Future studies may expand this research by incorporating
additional criteria such as sustainability, market conditions,
and procurement capacity, or by applying the framework to
other building types and infrastructure projects. Comparative
studies involving public-sector projects could further validate
the findings.
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