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Abstract: While the idea of the existence of a set of key factors for success in planning, designing and construction of projects is
not new, it remains one of the most important issues in the field of construction management. This is due to project success factors
are inputs to project management practice which can lead directly or indirectly to project success. This study identifies the success
factors which can be used for improving the highway projects performance in Egypt during the project pre-construction and
construction phases. Through a detailed literature review 35 success factors are identified. Furthermore, the AHP is adopted to
prioritize the studied factors through the application of questionnaire survey. The study establishes that implementing an effective
quality control and assurance systems, allow sufficient time for feasibility studies, design, drawing and tender preparation, effective
cost control system and frequency of project budget updates, preparing adequate designs and drawings and determining sufficient
time to implement the desired scope of work are the most important success factors for enhancing the highway projects

performance in Egypt.
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I. INTRODUCTION

Project success is almost the ultimate goal for every
project [1]. Success on a project means that certain
expectations for a given participant were met, wether
owner, planner, engineer, contractor [2]. Long et al. [3]
defined successful project as one that is completed within
the agreed contract budget and deadline, in accordance
with required specifications and to the satisfaction of
stakeholders. Similar related definitions were used by
Handa and Adas [4] and Williams [5]. Furthermore, Chan
et al. [6] highlighted that studying project success is
considered to be one of the vital ways to improve the
effectiveness of project delivery.

One approach to studying project success is to focus
on factors leading to the project success [7]. Over the past
few decades the investigation on project critical success
factors has attracted the interest of many researchers and
practitioners [8, 9]. The term critical success factors (CSFs)
in the context of the management of projects was first used
by Rockart in 1982 [10] and was defined by Sanvido et al.
[2] as “those factors predicting success on projects”. While,
Reh [11] defined project critical success factors as “a
course of action which is pursued to reach project
objectives”.

A large body of research elucidates the importance of
project success factors in the construction industry. Chua et
al. [12] concluded that the identification of the critical
success factors will enable limited resources of time,
manpower and money to be allocated appropriately. While,

Yu and Kwon [13] recognized that without a common

understanding of the success factors of a project, it is
very difficult to monitor and control project performance
effectively. Consequently, the identification of appropriate
success criteria is important for project owners and
managers, who need a specific and measurable framework
for tracking key project outcomes.

On the other hand, McCabe [14] and Chan [15]
showed the importance of success factors for managers of
construction projects as it represents a vital factor for
managers to improve their organization in the sense that it
will indicate the progress is being made in particular areas.
Furthermore, project managers attend to these success
factors in an intuitive and ad hoc fashion as they attempt to
manage and allocate resources across various project areas.

The present study seeks to identify the success factors
for highway construction projects in Egypt during the
project pre-construction and  construction  phases.
Moreover, prioritizing and ranking the identified factors
based on accumulative knowledge and judgment of
experts in highway construction industry in Egypt through
the application of the analytical hierarchy process (AHP).

Il. REVIEW OF CONSTRUCTION PROJECT SUCCESS FACTORS

Several studies have been carried out on the success
factors of construction projects and every researcher came
up with his/her methodology in identifying these factors.
Chua et al. [12] recognized that the CSFs identified in
various studies ranged from general conceptual guidelines
[2, 16] to more specific execution strategies [17], and
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stated that most of the previous work had only identified

the CSFs for project success in general. On the other
hand, there have also been studies to identify the CSFs of
specific types of projects, such as public construction
projects [8], large-scale construction projects [18] and
projects undertaken by public-private partnerships [19].

On the other hand, the researchers developed
conceptual frameworks in order to classify the groups of
projects success factors. Chan et al. [6] stated that the
success factors which may affect the project success can be
grouped under the following five headings: human-related
factors, project-related factors, project procedures, project
management actions, and external environment. Tabish and
Jha [8] concluded that the success factors can be grouped
under five main categories according to the project
objectives. These include schedule, cost, quality, safety and
no-dispute.

According to the above review it can be noted that
there is a plenty of factors with the potential to affect the
project success. Success factors mean different things to
different people. Furthermore, CSFs may change over time
from country to country. Also, it is affected to a high
degree by the project type, the project size and the project
participants. Accordingly, set a fixed and unified concept
for these factors is very complex issue. In spite of this, the
study of these factors is still very important for all
researchers who are interested in the development of
construction industry.

I11. NEED FOR THE STUDY

The construction industry in Egypt accounts for 4.7%
of Egypt’s Gross Domestic Product, making it one of the
most important industries for the country’s economic
progress. For developing economies, highway construction
constitutes a major component of the construction industry.
Egypt’s road network comprises 91,173 kilometers of
roads, divided into 67,728 of main roads and 23,445
kilometers of artery roads. Furthermore, the roads network
in Egypt carry out 85% of domestic freight and 60% of
passenger movement, which makes it one of the most
important industries affecting the GDP [20, 21].
Furthermore, the investments in infrastructure especially
highway project reach to US $5.46 billion which means
that much of the national budget on infrastructure
development in Egypt is channelled to highway
construction projects [22, 23].

However, the importance of this industry in Egypt to
the national economy, most of highway projects in Egypt
are no at the desired level of performance. For instance,
according to a report by the World Bank, only 20 % of the
roads in Egypt are in good condition and suffer from low
service quality and are at risk of premature failure [24].
Furthermore, concerns are raised frequently on the poor
performances of these projects in Egypt on time and cost
accounts, with delay and cost overrun percentages reaches
up to 66% and 7.12% respectively [25, 26]. This is in
addition to the dispute records and the issues related to the

safety and number of accidents due to the poor quality of
the implementation of the roads network in Egypt [27].

These overruns_may be a result of several causes such
as inadequate design, drawings and specifications,
inaccurate initial cost estimates, insufficient time to
implement the project, lack of experience and
qualifications to monitor the project, lack of
communication and frequent meetings among project
stakeholder...etc. Therefore, in order to reduce such
overruns and improve the performance of these projects in
Egypt, the critical success factors associated with these
causes have to be identified. Review of literature on the
variables/attributes that affect the outcome of a project
reveals that most of the studies have been taken up in the
context of developed countries and no research works have
been reported for the Egyptian construction projects,
specifically highway projects in Egypt.

The above reasons have been the motivating factor for
the study which aims at identifying the factors which can
be used for achieving the desired level of performance of
construction projects in Egypt. Furthermore, enhancing the
management practice of highway projects in Egypt by
specifying the most important success factors that are felt
to be useful for improving the performance of this industry
during the project pre-construction and construction
phases.

IV. STUDY METHODOLOGY

For the purpose of specifying the success factors which
can be used for improving the performance of highway
projects delivery and enhancing the management practice
of such industry through the application of AHP technique,
five steps have been designed to clearly illustrate the study
methodology stages beginning from the review of the
previous work regarding the theory of the AHP and factors
of success, passing through structuring the hierarchy model
and designing the questionnaire survey and ending with the
analysis and discussions of the survey results. Figure 1
explains the research flowchart.

Review of the Previous Works
Regarding

Success Factors AHP Theory

|
1
R
| Determine the Factors of Success
Considered in the Present Study

Structure the Hierarchy Model and Identify the
Model Levels

Design and Distribute the Questionnaire Survey Form to
the Highways Academic Experts

Analysis the Survey Results to Prioritize and Rank the Identified
Success Factors

FIGURE |
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METHODOLGY FLOWCHART

A. Success Factors of the Present Study

A construction project such as highway comprises two
distinct phases: the preconstruction phase, (the period
between the initial conception of the project and signing of
the contract; and the construction phase which is the period
after award of the contract when the actual construction is
going on) [28]. Furthermore, a typical construction project
environment, particularly under the traditional procurement
method with separate consultant and contractor, can be
simplified represented by many different aspects such as
project management actions/interactive process, contractual
arrangements, human related-factors, pre-construction
related-factors, project participants, project procedures...etc
[12 , 29 and 30]. The contribution of these aspects towards
the project outcome/project success has been noted by
many researchers such as Chan et al. [6], Chua et al. [12],
Alias et al. [29], Whi, et al. [30]. Therefore, the
classifications of these predetermined aspects have been
considered as a base in the success model of the present
study.

A careful study of the pervious literature suggested
that CSFs for the pre-construction phase of the project can
be grouped under two main categories namely, pre- project
technical studies and contractual arrangements [12, 30].
While, CSFs for the construction phase of the project can
be grouped under three main categories. These include
interactive processes, monitoring and control and human
related-factors [6, 12]. Totally, 35 factors have been
identified to represent the success factors of these five
groups. A comprehensive literature review identified 25
success factors, together with 10 project success factors
developed to be matched with the aspects of the identified
groups. Table 1 presents the source of the identified
factors.

B. Analytic Hierarchy Process

The Analytic Hierarchy Process (AHP) introduced in
the early 1970s by Thomas Saaty to be used for dealing
with complex technological, economic and socio-political
problems [31]. AHP helps in identifying priorities on the
basis of the decision-maker’s knowledge and experience of
each problem. The strength of AHP lies in its ability to
structure a complex, multi-person, multi-criteria problem
hierarchically and then to investigate each level separately,
combining the results as the analysis progresses [32].

The AHP theory depends on breaking down the
decision problem into elements, according to their common
characteristics and levels, which correspond to the common
characteristic of the elements. The topmost level is the
focus of the problem or the ultimate goal; the intermediate
levels correspond to criteria and sub-criteria, while the
lowest level contains the decision alternatives [33].
Furthermore, AHP depends on use the pairwise comparison
in establishing the priorities for the elements at the same
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level i.e. criteria and alternatives [34]. The pairwise
comparisons are guided by a nine-point scale as depicted in
Table 2 [35]. Adopting the nine-point scale, the experts
would be able to express their judgment subjectively.
While, Table 3 shows the legend of the identified success
related-factors and groups of the present research.

C. Structuring the Hierarchy Model of the Success Factors

As for the purpose of the present study, the hierarchy
model for identifying the project success factors as shown
in Figure 2 is consisted of four levels. At the top of the
hierarchy is the goal of “construction projects success
factors”. While, level two represents the groups of project
pre-construction and construction phases. On the other
hand, the groups of pre-project technical studies,
contractual arrangements, interactive processes, monitoring
and control and human related-factors contribute to the
goal occupy the third level of the hierarchy. Finally, the 35
recommended enhancement factors are inserted at level
four of the hierarchy.

TABLE |

SOURCES OF THE STUDY SUCCESS FACTORS
Success | b1 | pp | p3 | pa | P5 | Pe
Factor

Reference | D [12] | [12] D 7 D

Success | 1 | oo | c3 | ca | c5 | ce | c7 | cs
Factor

Reference | [30] D D [12] | [18] | [7] D [12]
Suceess |\ 1 | o |3 | 4 |15 | 16
Factor

Reference | [6] | [30] | [18] D [18] D
Success | v1 | om2 | M3 | M4 | M5 | Me
Factor

Reference | [8] | [12] | [12] | [6] | [18] | [18]

SFL;‘?;S;S HL | H2 | H3 | H4 | H5 | H6 | H7 | H8
Reference | [7] | [71 | D | [71 | D | [71 | [12] | [7]
S | o
Reference | [7]
D: Developed Factor
TABLE I
THE FUNDEMNTAL SCALE OF ABSOLUTE NUMBERS [35]
Intensity of Importance Definition
1 Equal importance
3 Weak importance of one over another
5 Essential or strong importance
7 Very strong or demonstrated importance
9 Absolute importance
2,468 Intermediate S\::?illtée\s/ak;lejtevsveen adjacent
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TABLE Il
LEGEND OF THE SUCCESS-RELATED FACTORS AND GROUPS CONSIDERED IN THE STUDY
Legend Factor Legend Factor
P Pre-project technical studies 13 Developing positive friendly relationships with the project
P1 Allow sufficient time for feasibility studies, design, stakeholders
drawings and tender preparation 14 Improve documentation and information systems
P2 Preparing adequate and comprehensive specifications 15 Creating  accountabilities,  experiences, roles  and
P3 Preparing adequate designs and drawings responsibilities for the organization
P4 Preparing clear quantity take-off 16 Increase awareness and understanding of quality importance
P5 Determining sufficient time to implement the desired among all employees
scope of work M Monitoring and control
P6 Accurate initial cost estimates M1 Implementing an effective quality control and assurance
C Contractual arrangements systems
C1 Precise definition of project scope and objectives in the M2 Effective scheduling and time control system and frequency
tender to avoid the misunderstanding and contradiction of project schedule updates
C2 Improving contract award procedure by giving less weight M3 Effective cost control system and frequency of project budget
to price and more weight to capabilities, financial standing updates
and past performance of contractors M4 Implementing an effective safety program
C3 Giving applying contractors the sufficient time to study M5 Frequent meetings among various stakeholder to evaluate the
and review the tender documents accurately overall performance and reports updates
C4 Identified clearly the formal relationships among project Mé Using up to date technology and automation for construction
parties, as well as the roles and responsibilities in the work
contract H Human related-factors
C5 Proper dispute resolution clauses incorporated in the H1 Availability of resources (human, financial, raw materials and
contract facilities)
Co6 Establish formal risk management system in the contract H2 Total years of construction experience
which clarifies the risk identification and allocation H3 Total years of project management experience
Cc7 Connect the contract price with the price index H4 Perception of the role and responsibility
C8 Clearing right of way obstructions before mobilization of H5 Ability to make timely decision
contracting company to the site Ho6 Fast troubleshooting capabilities
I Interactive processes H7 Commitment of all parties to the project
I Developing an appropriate organization chart H8 Competency and technical skills
12 Adequate communication among project stakeholders H9 Managerial and organizational skills
Level One . .
Objective Highway Projects Success Factors
IS_U?:\C/ee sls -Fr;/ztc())rs Pre-Project Contractual Interactive Monitoring and Human
Groups Technical Studies Arrangements Processes Control Related-Factors
Level Three
Success Factors P1 P4 Cl M1 G5 I == 14 Ml P M4 Hl [ Heé
P2 P5 C2 rm ¢Ceo 2 1 5 M2 1 MS H2 =| H7
P3 P6 c3 M1 C7 B = I6 M3 =2 M6 H3 1 H38
Cc4 I C8 H4 = H9
HS |
FIGURE Il
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THE HIERARCHY MODEL OF THE SUCCESS FACTORS

D. Questionnaire Design and Distribution

The research method of this study is mainly based on a
structured questionnaire survey in order to cover the
requirements of the research objectives and achieve better
results. The developed questionnaire has been designed in
order to specify the relative importance weight of the
suggested success factors to improve the highway projects
performance through the application of AHP numerical
rating. The questionnaire has been divided into three
sections as follows:

e Section No. 1: Personal information about the
respondents: this part of the questionnaire consists of
four questions which have been set to ask for
information about the respondents such as his/ her
name (optional) and relevant working experience.

e Section No. 2: Guideline for filling and establishing
the relative importance weight: this part of the
questionnaire illustrates how the participants can use
the AHP in the bases of pairwise comparison to
determine the importance weight of the suggested
success factors in the questionnaire.

e Section No. 3: Success factors for improving the
highway projects performance: this section presents
the suggested factors to improve the highway
projects performance during project pre-construction
and construction phases.

After determining the questionnaire objectives and
designing its sections, the designed questionnaire has been
distributed to academic experts. To secure good quality
data, a separate personal interview with every academic
expert has been conducted in order to facilitate the process
of filling in the questionnaires. After two months of
following up with the prospected experts, only five were
willing to participate in the study. It is noteworthy that all
the respondents to the questionnaire have over 10 years of
experience with a qualification of a PHD degree.

The relatively small sample size is mainly attributed
to two reasons. First, only those with about 10 years of
experience would be approached to preserve the quality of
the opinions gathered in the survey. This has significantly
reduced the pool size of the potential respondents. Second,
some of the experienced practitioners contacted were
reluctant to participate in the survey because of the
commitment expected from them, noting that they have to
make pairwise comparisons of 35 success-related factors.

The appropriateness of a small-sample size is not
uncommon issue in the construction management studies.
For instance, the results of the study which has been
conducted by Gudiene et al. [7] depended on a sample-size
of five experts for identifying and evaluating the critical
success factors for construction projects in Lithuania using
AHP approach. While, Tan et al. [36] in their study depend
on a sample size of seven contractors in order to investigate
how the indirect costs involved in construction works in
UK are estimated.
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The small sample size is a liming factor in the current
study and further research can be carried out with a greater
number of respondents. Nevertheless, the results of the
current study should be taken into consideration due to the
experience of the participants and as it is the first study
conducted in Egypt for identifying and determining the
critical success factors for one of the most important
industries affecting the national Egyptian economy:
highway construction industry.

E. Prioritizing and Ranking of Success Factors

By following AHP steps as clearly described in details
by Al Wahaidi [37], the importance weight of the success
factors can be easily determined. In the current study the
ranking process will be determined with respect to the local
and global weights of the studied factors. The local weight
can be derived from judgment with respect to a single
criterion. While, the global weight is derived from
multiplication by the weight of the criteria.

Table 4 shows the local weights of the success factors
of every identified group in the current study. The analysis
of this Table shows that the most important factors which
can be used in enhancing the highway construction projects
delivery in Egypt are as following:

e For pre-project technical studies group: Factor No.
Pl“allow sufficient time for feasibility studies,
design, drawing and tender preparation” with local
weight=0.2396.

e For contractual arrangements group: Factor No.
Cl“precise definition of project scope and objectives
in the tender to avoid the misunderstanding and
contradiction” with local weight=0.3066.

e For interactive processes group: Factor No. 15
“creating accountabilities, expectations, roles and
responsibilities for the organization” with local
weight=0.2619.

e For monitoring and control group: Factor No. M1
“implementing an effective quality control and
assurance systems” with local weight=0.3016.

e For human related-factors group: Factor No.
Hl1“availability of resources (human, financial, raw
materials and facilities)” with local weight=0.1985.

On the other hand, Figure 3 shows the global weights
of the success factors. The analysis of this Figure presents
that Factor No. MI1“implementing an effective quality
control and assurance systems”, Factor No. P1 “allow
sufficient time for feasibility studies, design, drawing and
tender preparation”, Factor No. M3 “effective cost control
system and frequency of project budget updates”, Factor
No. P3 “preparing adequate designs and drawings” and
Factor No. P5 “determining sufficient time to implement
the desired scope of work ” with global weights = 0.0898,
0.0734, 0.071, 0.0619 and 0.0577 respectively have been
ranked as the most important factors which can be used for
enhancing the highway projects performance in Egypt.
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TABLE IV
The LOCAL WEIGHTS OF THE SUCCESS FACTORS
Group Success Factor Local Weight
P1 0.2396
P2 0.1284
. . . P3 0.2021
Pre-Project Technical Studies A 0.1208
P5 0.1883
P6 0.1204
Cl 0.3066
C2 0.0403
C3 0.0968
C4 0.1206
Contractual Arrangements s 0.1905
C6 0.0794
C7 0.0555
C8 0.1099
11 0.1694
12 0.0953
Interactive Processes 13 0.1375
14 0.2367
15 0.2619
16 0.0988
M1 0.3016
M2 0.1162
L M3 0.2384
Monitoring and Control Ma 0.1186
M5 0.1808
M6 0.0442
H1 0.1985
H2 0.1149
H3 0.1727
H4 0.0976
Human Related-Factors H5 0.1472
H6 0.0870
H7 0.1010
H8 0.0418
H9 0.0388

Weight (-)

0.1

0.09

0.08

0.07

0.06 -

0.05

0.04

0.03

0.02

0.01

PIFZF3P4FP5PEClIC2C3C4C5CeC7 C8I1 12 I3 T4 I5 I8 MIMEWM3MAMSMEHT HZ H3 H4 HS He H7 H8 H?

Fioure 1

Success Factors

THE GLOBAL WEIGHT OF THE SUCCESS FACTORS

12
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V. DISCUSSIONS OF RESLUTS

This part discusses the results obtained in the earlier
section regarding the most important success factors
which can be used for enhancing the highway projects
performance in Egypt. Rating of the success factors in
Figure 3 reveals high-scoring factors as seen from the
perspectives of the respondents are very effective to
overcome the challenges that correspond to the highway
construction industry in Egypt. Theses challenges are
represented in improving project quality, completing
project on time, completing project within budget and
reducing disputes. The following points will explain how
the most important identified success factors is very
essential toward these challenges.

o Implementing an effective quality control and
assurance systems has been ranked as the top
priority factor for successful implementation of
highway projects in Egypt. This result clearly
reflects that quality shortfall is the most success-
hindering factors in highway projects in Egypt.
Therefore, imposing quality control and assurance
systems during the construction process is
suggested by the experts to be one of the most
effective ways to avoid construction defects.

o Allow sufficient time for feasibility studies, design,
drawing and tender preparation is the second CSFs.
The illation of the importance of this factor toward
enhance the construction projects performance is
that allowing suitable time to prepare the design,
drawings, tender preparation and site investigation ,
leading to accurately estimate the project duration
and budget, clarity of project scope, complete and

clear tender documents, develop a good
specifications commensurate with the project
objectives and clarity of roles and

responsibilities....etc. Consequently,
misunderstanding, conflicts and disputes between
project stakeholders will be minimized and this will
lead to a cooperation between the project parties in
which efforts are focused on achieving the desired
level of quality and completed the project according

to its planned time schedule and budget.

o Effective cost control system and frequency of
project budget updates is prioritized in the study as
the third important success factor in the
construction of Egyptian highway projects. This
finding reflects that cost overrun is also one of the
most success- hindering factors in highway projects
in Egypt. Therefore, the experts suggested that
frequency of project budget updates is essential to
the project stakeholders to follow up the project
cost performance during the construction phase and
determine wether the project cost is over or under
the estimated cost. In addition, implanting cost
control system is recommended by the experts to
be an effective solution to adopt plan/steps to take
the necessary decision in the suitable time toward
any overrun in the project cost.
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e Preparing adequate designs and drawings is
identified as the fourth important success factors.
Inadequacy of design and mistakes in drawings
have severe effects on the project objectives in
terms of quality, time and cost. When mistakes in
drawings or designs are discovered before the
execution of the design, this certainly requires
additional time to make the necessary corrections
by the designer, which automatically will affect the
project time schedule. While the results become
more worse when the mistake discovers after the
execution of the design, inasmuch as the impact of
this mistake not only stops on increasing the project
duration but also extends to the technical condition
of the highway and the cost of the project.
Therefore, preparing adequate designs and
drawings is an essential factor through which
project can be completed on time, within budget
and in accordance with its technical specifications .

e Determining sufficient time to implement the
desired scope of work is the fifth major success
factor considered in the current study. This result is
due to unrealistic contract time (duration) was
identified by Aziz and Abdel-Hakam [25] as one of
the most important factors contributing to the delay
of the road projects in Egypt. Therefore, the results
of the study highlighted that identifying reasonable
time matching with the project requirements is an
important success factor which greatly helps in
reducing the delay of highway project in Egypt.

V1. SUMMARY AND CONCLUSIONS

This paper proposes the AHP approach as a tool to
determine the priority of 35 success factors in order to
determine the top critical success factors for improving
the performance of highway construction projects in
Egypt. The identified factors have been grouped under the
following five headings: a) pre-project technical studies,
b) contractual arrangements, c) interactive processes, d)
monitoring and control and e) human related-factors.
Through a questionnaire survey which has been sent to
academic experts in highway construction industry in
Egypt, the importance weight of the success factors has
been specified.

According to the study results five success factors
including implementing an effective quality control and
assurance systems, allow sufficient time for feasibility
studies, design, drawing and tender preparation, effective
cost control system and frequency of project budget
updates, preparing adequate designs and drawings and
determining sufficient time to implement the desired
scope of work have been ranked as the key factors for
successful implementation of highway construction
projects in Egypt .

Based on these findings, the study highlights that the
pre-project technical studies phase is a key area for
enhancing the performance of highway construction
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projects in Egypt. Therefore, more investigation on the
aspects of this phase toward the project success would be
valuable for further studies. Furthermore, the study
suggests that further research can be carried out with a
greater number of respondents. With a greater number of
respondents, the general credibility and wider
applicability of the findings would be increased.
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