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Abstract: The success of a construction project depends on different factors, the knowledge of the
project managers, and the type of project being developed. In this paper, based on a review of the
literature, 23 factors are identified as critical and they are grouped into top-management support,
project manager’s skills, project team skills, and stakeholder-management knowledge. A framework
with 23 hypotheses is developed to assess the relation between these factors and project performance.
The analysis of the framework is conducted based on the responses obtained from a survey of
266 engineers working on construction projects in Qatar. The results show a positive relationship
between critical success factors and project performance. The highest positive perception is shown
for stakeholder engagement by the top management (mean = 5.589 + 0.582) and the lowest positive
perception for the need to predict stakeholder influence (mean = 3.939 + 0.852). The analysis of
the relative importance of these factors shows that the top-management support category is ranked
highest for the success of a project. Although the perceptions are based on Qatar’s study, the success
factors, their relationship with project success criteria, and project performance are global; therefore,
the framework could be tailored and applied in different project contexts.

Keywords: critical success factors; project management; construction; top management; relative
importance index; empirical study

1. Introduction

Construction projects are complex and require a significant investment of time and
resources. Some large-scale project examples considered here are roads and bridges,
electricity generation and transmission, water supply, telecommunication, seaports and
airports, and oil and gas installations.

Construction projects also face obstacles through stakeholder engagement problems,
which can cause conflicts and delays in the project design and development [1]. Due to the
time required for these projects to go from conceptualization to operation, they must also
grapple with changing contexts that can impact scope, time, and cost during the project
lifecycle. Additionally, because of the number of activities and deliverables involved in a
large-scale project, these projects also require proper handling of complexity and risks.

There are several factors influencing project performance as discussed by many re-
searchers such as Almahmoud and Doloi [2], Bekr [3], and Tayeh et al. [4]. These factors,
however, may be dependent on different regions depending on the share of construction
between the private and the public sector. In countries such as Qatar, the share of public
sector investments in construction is very large due to the need for infrastructure and
industry development. Therefore, the perception of project managers in these countries
may be different to those working in other countries. Consequently, this study proposed
to provide a framework between success factors and project performance to assess the
perception of project managers working largely in publicly funded construction projects.
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This study is the first of its kind that focuses on the factors for the success of infrastructure-
related construction projects in Qatar. Over the past decade, significant investments have
been made to support FIFA World Cup Qatar 2022-related projects. These projects include
designing and building a high-quality network of expressways and local roads to provide
access to all tournament stadiums, sports locations, and other tourist attractions. The
understanding of the factors that led to successful project completion is important as this
knowledge can help to consolidate the impact of factors that relate to the success or failure
of the projects.

The focus of this paper is to conduct an empirical study on the prevailing under-
standing of critical success factors among project managers and their relationship with the
successful completion of the project. Therefore, this paper focuses on the following three
research questions:

RQ1: How is performance defined in construction projects?

RQ2: What factors contribute to the successful completion of construction projects?

RQ3: What is the perception among the project managers of the relationship between
the success factors and performance in the construction project?

This paper contributes by providing an extensive literature review to define project
performance related to the construction sector as mentioned in research question 1. The
literature review is also used to prepare a comprehensive list of the most used success
factors, as mentioned in research question 2. As explained later, Radujkovi¢ et al. [5]
mentioned that the list of success factors is usually the same, but their perception can
change over time. Another contribution is made by proposing a comprehensive research
framework by developing a specific hypothesis connected to each of the identified critical
success factors. To our knowledge, this is the first comprehensive framework that relates
success factors to project performance. This framework provides a guide to implement
or tailor it to suit the specific context in a particular country or project situation. The
paper uses a survey method to collect data and analyze the perception of engineers on
the relationship between critical success factors and project performance. The remaining
parts of the paper are organized as follows. Section 2 presents a review of the current
literature on critical success factors and project performance in large-scale projects, mainly
focusing on construction. Section 3 outlines the research framework used in this study and
details the hypotheses regarding project performance and critical success factors. Section 4
discusses the collection and analysis of data to test this hypothesis in the context of Qatar.
Section 5 is a discussion of the results. In Section 6, conclusions and recommendations have
been discussed.

2. Literature Review

The performance of a project depends on its complexity, context, type, size, location,
and stakeholder involvement. This literature review aims to determine the most critical
success factors and understand the specific impact of each of these factors on project success.

2.1. Construction Projects and Their Importance

Large-scale construction projects support competitiveness, and increase service levels
and capacity building, but they often face challenges because of the project’s design com-
plexity, time taken for completion, large investments, variations, and potential changes in
stakeholders’ requirements [6,7]. These challenges impact project performance, often with
cascading effects on other projects. Researchers have reported examples of performance
problems due to issues with cost and time in projects in different countries, for example, in
Australia [8], Nigeria [9], Gaza Strip [4], UK [10], Ghana [11], and Kenya [12].

Construction Projects in Qatar and Construction Sustainability

Qatar’s economy and growth are primarily based on natural gas export revenues,
but it is also opening other sectors of the economy through a comprehensive framework
called Qatar National Vision, 2030 [13]. Qatar’s current construction projects are driven
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by two main objectives: support for the FIFA 2022 World Cup held in Qatar, and the
Qatar National Vision 2030 [14]. Although the focus of FIFA 2022 projects was on roads,
stadiums, and other construction projects, the focus of QNV 2030-related projects is based
on uplifting social and economic activities as well. Therefore, massive construction projects
such as water mega-projects [15], the development of railways and a new city [16], and
stadiums [14] have been considered in Qatar.

Sustainable construction methods are being adopted by the construction industry to
achieve long-term benefits by taking into account social, economic, environmental, and
cultural factors [17]. As construction projects last a long period, sustainability should be con-
sidered right from the early stages of the project [18]. Construction sustainability in Qatar
is mentioned by different authors for different areas, such as material [19], construction
waste management [20], neighborhood development [21], and even road pavements [22].
However, there are challenges to executing sustainability aspects in construction projects
feeding into the large mega-events [13]. Therefore, a clear understanding by the project
developers and managers of project processes, factors, interactions, their impact on project
performance, and long-term sustainability becomes important. This study aims to find
the relation between different factors leading to the stated project performance in Qatar.
Therefore, the findings can be considered for enhancing the performance of the project in a
sustainability context.

2.2. Critical Success Factors

A review of the literature shows that there is no agreement on a set of factors leading
to project success. Previous studies indicate that a project’s success may be the result of a
combination of factors in project phases, and they could be related to project organization
(including management support), the project team, project management (such as require-
ment development and estimation), the project manager and team (mainly focused on
communication and competence), and the external environment faced by the project [23].
Based on this, it can also be said that the factors could also change due to time, the economic
status of the country, the number of projects handled, and the complexity of the projects.

It is noted that the criticality of a factor is due to its importance for consideration
and consistency for its use in assessing the required performance [24,25]. The literature
discussed that project success is influenced by several factors, and authors have provided
different frameworks to assess the importance of these factors. Ahmed and Mohamad [26]
and Yong and Mustaffa [25] focused and ranked top-management support as the most
critical success factor. Khamaksorn [27] mentions project managers’ skills such as planning
and scheduling management as important for project success. The project managers’
competencies focus on delegation, leadership, decision making, and problem-solving.
Project team competency focuses on motivation, communication, and project monitoring
and control as mentioned by Shen et al. [28], Bashir et al. [29], Osei-Kyei and Chan [30],
Silva, Warnakulasuriya, and Arachchige [24], and Yong and Mustaffa [25].

2.3. Success Criteria

According to Kothandath and Haran [31] and Lamprou and Vagiona [32], success
criteria are the measures used to judge a project’s success or failure; they are dependent
variables that measure project success. The critical success factors are independent, and
they facilitate the achievement of success [32]. Success criteria, according to Altarawneh
and Samadi [33], are “the indicators by which the success of a project will be measured”,
whereas success factors are “those elements to the management process that contributes
directly or indirectly to the project’s success”.

The PMBOK [34] defines a successful project as one which is delivered on time, within
budget, and meets the stated objectives. Most researchers agree that time, cost, and quality
are the most significant criteria by which project performance should be measured [35-38].
Although not addressed as frequently in the literature, stakeholder satisfaction has also
been defined as a critical criterion for large-scale public projects [39].
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2.4. Project Performance

Project performance can be compared using success criteria, which are influenced by
critical success factors. Although success factors and success criteria are fundamentally
distinct, the two topics are inextricably linked and influence one another. Some authors
such as Seboru [40], Niagara and Datche [41], and Yong and Mustaffa [25] have discussed
project performance in terms of the extent to which the mission, objectives, and sched-
ules of projects are achieved. Other researchers focus on resources and outcomes [42] or
stakeholder satisfaction [39,43].

2.5. Summary of Findings and Research Gaps

The analysis of the literature shows that the implementation of management prac-
tices and the management of projects are both influenced by a variety of success factors.
Although research is focused on these factors, the applicability of the factors depends on
the scale of construction, maturity and exposure of the managers handling construction
projects, the importance of construction placed by the nation, speed to complete the projects,
and the overall push of construction in a particular country. Moreover, the review shows
that many studies concentrate on determining project performance, critical success factors,
and project success criteria individually. However, there is no unanimity among scholars
as to the most important success factors that lead to project success. As a result, this study
aims to close this gap by identifying a comprehensive list of critical success factors that
impact project performance.

Table 1 presents critical success factors obtained from the literature. The significance
of a factor based on the number of cumulative citations (that appear in multiple studies)
is given in Table 1. This way of analyzing the importance of a success factor (by using
citations) is also mentioned by Lamprou and Vagiona [32]. For the study presented in this
paper, the critical success factors have been captured from the literature between 2010 and
2022. The grouping of the success factor (first-order concepts) to a representative group
(second-order theme) is developed through the KJ method (affinity diagram development).

Table 1. Summary of project’s success factors from the relevant literature.

Success Factor Group

Project Success Factors Number of Cumulative Citations

Project manager skills

Ability to communicate with stakeholders and team members.

Ability to implement leadership skills.

Persuasion and negotiation skills.

Ability to influence the performance of the project team. 201

Ability to motivate the project team.

Ability to direct the project team.

Ability to apply decision-making skills.

Adequate experience in project management.

Top-management support

Sufficient resources to implement the project successfully.

Involvement in allocating resources to meet project changes.

Involvement in facilitating resources to support the progress
of the project.

Resource availability to support the team in
crisis management. 181

Effective communication channels (both formal and informal)
with project team members.

Stakeholders” engagement throughout the project lifecycle.

Communication with stakeholders to enhance
organizational efficiency.
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Table 1. Cont.

Success Factor Group

Project Success Factors Number of Cumulative Citations

Project team skills

Skills for efficient utilization of resources.

Communication among project team members.

Cooperation with all project stakeholders to achieve
project goals.

Coordination between project teams.

Productivity habits.
roductivity habits 80

Learning capability.

Understanding the project mission for achieving the
project objectives.

The relationships among project team members.

Involvement stage of key stakeholders.

Response rate and frequency for project procedures
such as approvals.

Resources

Availability of hardware and software.

Effective utilization of people, equipment, processes, 43
materials, and documents.

The KJ method considers the similarity in the relationship between the factors for
grouping purposes. Dziekonski [44] mentions a clustering technique for such grouping
by using a case of the Polish construction sector based on the responses obtained from
a survey. This type of extraction of the second-order theme from first-order concepts is
also used in management research, for example, by Gioia, Corley, and Hamilton [45]. This
grouping, as shown in Table 1, can be used to assess the relative importance of different
factors in construction projects. It should be noted that some of these factors are more im-
portant than others depending on contextual factors such as country, organization, project
manager/team’s knowledge, and the availability of investment for such an undertaking.

3. Research Method and Framework

The research methodology adopted in this study is shown in Figure 1. Following the
formulation of research questions, the study uses a literature review to identify project
success factors. A research framework is developed based on the formulated hypotheses.
Hypotheses are then arranged in a framework so that they can be tested based on the
outcome of the survey results. The survey is developed and pilot-tested with two senior
project managers working in construction projects and two university professors. The
finalized survey is distributed via email based on the sample size obtained for the study.
Survey data are analyzed to test hypotheses and determine the implications of this study
on project management.

3.1. Research Framework and Hypotheses

The research framework used in this paper is shown in Figure 2. The framework
provides a comprehensive structure for linking the significance of various success factors
to project performance. The framework provides the significance of a particular factor and
its influence on project performance. It also provides an importance ranking of a group of
success factors as considered by the respondents. The significance of the factors is based
on the analysis of the developed hypothesis, as proposed in the next section. For example,
there are five hypotheses of critical success factors related to top-management support.
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Figure 1. Research Methodology.
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Figure 2. Conceptual framework model for the developed hypotheses.

In this paper, alternate hypotheses are considered for analysis. Acheamfour, Kissi, and

Adjei-Kumi [38] and Ahmed and Anantatmula [46] also used alternative hypotheses for
statistical analysis.

3.2. Hypotheses Related to Top-Management Support

The importance of top-management support to project performance is discussed by
Ahmed and Mohamad [26,47]. The experience of the authors of this paper shows that
although top management is often closely involved in the early stages of a project, they
should continue to engage at a high level throughout the process as this can facilitate the
progress of the project. Albert [48] mentions that successful top-management support in-
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volves resource provision, and communication, persuasion, and encouragement of relevant
stakeholders. Knowledge of top management on the impact of stakeholders” engagement
on the project is very important, as mentioned by Ehsani et al. [49]. Therefore, the following
hypothesis is proposed in this paper:

H1: Continuous engagement during the project lifecycle supported by the top management with
external stakeholders contributes to the project’s success.

Albert [48] highlighted the importance of regular communication from the top man-
agement to motivate and engage the project team in the project. Such communication could
focus on the current processes and their implications or changes expected in the future.
Such communication between top management and project teams may be informal, on an
as-needed basis, or formal, through reports, structured meetings, and planned visits. Based
on this understanding, the following hypothesis is proposed in this paper:

H2: Top management’s assistance in effective formal and informal communication with project team
members contributes to the project’s success.

Projects are executed with a baseline plan in which the resource schedule is identified.
However, while working on the project, resources may not be sufficient due to changes in
scope or unforeseen circumstances. In such cases, the project manager has to seek variations
in resources to achieve the milestones. If top management does not provide the required
resources, project failure may result [50]. Thus, when the project is authorized, continuous
commitment to resources by the top management also becomes important. Therefore, the
following hypotheses are proposed in this paper:

H3: Top-management support in providing sufficient resources for the implementation of the project
contributes to the success of the project.

H4: Top-management support in providing sufficient resources facilitates the project’s variation and
contributes to the success of the project.

HS5: The provision of necessary resources to support the project team during crises by the top man-
agement contributes to the project’s success. Top-management support in providing the necessary
resources for the implementation of the project contributes to the success of the project.

3.3. Hypotheses Related to the Project Team’s Skills

The knowledge and skills of the project team and performance are positively re-
lated [51]. Alaghbari, Sultan, and Al-Yousfi [52] mention that a successful team displays a
higher understanding of openness in communication, coordination, and trust. A positively
motivated team can be more productive. Therefore, the following hypothesis is proposed
in this paper:

Heé: The capability and efficiency of the project team’s skills contribute to the success of the project.

Project teams are formed based on their potential contribution to the project. A wide
variety of skills and skill levels are required in the team. However, these teams have to
work together and understand the same goal of the project. Often, project teams go through
Tuckman’s group formation model from a norming-to-performing process [53], through
which they gain a common understanding of the goals of the project and the roles each
team member plays in the project. This process, and thus the success of the project overall,
requires clear and effective communication among the team members on project-related
goals, processes, and performance factors [54]. Therefore, the following hypothesis is
proposed in this paper:

H7: The project team’s skills to effectively communicate among members contribute to the project’s success.

A well-coordinated and collaborative team working together toward the required
project objective can develop a common understanding and understand how and where
they can access support before any problem in the project occurs. Team collaboration refers
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to the collective contribution to the project from an individual perspective. Shen et al. [28]
and Khan, Turner, and Magsood [55] also mention the value of collaboration among the
project team members on project success. Therefore, the following hypothesis is proposed
in this paper:

HS8: The project team’s skill in strong coordination contributes to the project’s success.

Khamaksorn [27] emphasized that when the team members understand their roles
and responsibilities, they can work more collaboratively, either among themselves or with
the stakeholders. Therefore, the following hypothesis is proposed in this paper:

H9: The project team’s skill contributes to enhancing cooperation among all stakeholders, which
leads to project success.

The project team members need to understand the relationship between their per-
formance and how it increases the level of the outcomes of the project. Muntu et al. [56]
mention that a competent team can improve project performance. That means the compe-
tence of the team members significantly improves task performance [51]. Moreover, Assaf,
Hassanain, and Mughal [51] mention that project team members can be facilitated to make
decisions independent of the team leader to promote mutual leadership (in the team) and
project success. Thus, the following hypothesis is proposed in this paper:

H10: The project team’s productivity skill contributes to the success of the project.

The project environment can change, but if the project team is knowledgeable, they
can adapt to such changes and remain productive. Productivity also increases if there is a
mutual learning and sharing process in the project. A team member may create or utilize
the existing knowledge differently and achieve success. Sharing such knowledge helps in
group learning to increase collective productivity. Therefore, the following hypothesis is
proposed in this paper:

H11: The learning capability of the project team’s skill contributes to the success of the project.

Each project has a clear business case. A good project has outlined performance
metrics. However, if the team does not understand the value of the business case of
the project, which includes the mission, strategies, and goals, it cannot forge ahead for
better performance. Tuckman [53] mentions that during the norming stage, the project
team focuses on developing a common understanding of the vision, mission, and goals
of the project to orient themselves toward the performing stage. Thus, it is necessary
to adequately communicate the project’s vision to the team. Therefore, the following
hypothesis is proposed in this paper:

H12: The project team’s skill in understanding the project mission contributes to the project’s success.

3.4. Hypotheses Related to the Project Manager’s Skills

Berg and Karlsen [57] have mentioned that leadership skills are important in influenc-
ing the outcome of the project. Good leadership skills help in coordinating the available
resources, implementing decisions to fulfilling the stakeholders’ requirement, and achiev-
ing the stated outcomes during the project [58]. Therefore, the following hypothesis is
proposed in this paper:

H13: Project manager leadership skills contribute to the project’s success.

As per PMI [34], negotiation skills can enhance contractors’ capability to support the
project. Negotiation is an interpersonal skill that helps to ensure project performance as per
the plan. Therefore, the following hypothesis is proposed in this paper:

H14: Project manager negotiation skills contribute to the project’s success.

Different decision-making tools are available for project managers. Al-Sobai, Pokharel,
and Abdella [59] and Mirza and Ehsan [60] mention that project managers’ awareness and
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utilization of such tools help in utilizing the right decision-making tools and understanding
the implications of such decisions on the delivery of the projects. Project managers should
also be aware of the environment while analyzing the decisions. These actions require a
project manager who has excellent decision-making skills [46]. Therefore, the following
hypothesis is proposed in this paper:

H15: The project manager’s decision-making skills contribute to the project’s success.

The competence in understanding and utilizing project manager knowledge areas de-
scribed in standard project management guidelines developed by the Project Management
Institute and International Project Management Association is important as per Ahmed
and Anantatmula [46]. These guidelines mention that project management knowledge is
important in managing projects. Those knowledge areas can be in terms of integration,
scope, cost, time, resources, and communication. Therefore, the following hypothesis is
proposed below:

H16: The project manager’s competence in project management knowledge areas contributes to the
project’s success.

Previous studies show that project managers need to improve their skills continuously
in understanding and utilizing different types of project management knowledge so that
they can exhibit competence in successfully completing the projects [46,51,57]. For project
managers in large construction projects, coordinating activities among the team to influence
and motivate the team becomes very important. Therefore, the following hypotheses are
proposed in this paper:

H17: The project manager’s skills to influence the project team contribute to the project’s success.
H18: The project manager’s skills to motivate the project team contribute to the project’s success.
H19: A project manager’s direction skills contribute to the project’s success.

Niagara and Datche [41] highlight the importance of effective communication in
the project, whether it is with the team or with the stakeholders of the project. The key
information exchanged with stakeholders can support aligning the actions with the overall
project plan [61]. The project manager should act as a bridge between the stakeholders and
the project, and between team members and the project. Therefore, project managers need
to have the confidence to achieve project goals [34]. Therefore, the following hypothesis is
proposed in this paper:

H20: The project manager’s skills to communicate with the project team members and stakeholders
contribute to the project’s success.

3.5. Hypotheses Related to Stakeholder-Management Knowledge

Davis [62] and Buertey, Amofa, and Atsrim [63] address the importance of properly
identifying the project stakeholders, a factor they consider of primary importance in project
performance. Project managers should focus more on the key stakeholders due to their
higher level of influence and the impact of such influence on the project [63]. The authors of
this paper are involved in many project lifecycle gateways in which progressive elaboration
of the stakeholders’ schedule is considered during project initiation, project design, and
project planning. Project managers are expected to be involved in identifying stakeholders
and their requirements during the primary stages [64]. Therefore, the following hypothesis
is proposed in this paper:

H21: Identification of the right stakeholders contributes to the project’s success.

Young and Poon [65] and Buertey, Amofa, and Atsrim [63] demonstrate that stake-

holders’ needs can change and they can affect project performance. It is also necessary that

project managers are highly qualified in negotiation and communication and understand
the needs and constraints of the stakeholders during the project lifecycle. Nauman and
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Piracha [64] also mention that the needs and constraints of the stakeholders influence the
project and, therefore, they have to be addressed carefully. Thus, the final two hypotheses
are proposed in this paper:

H22: Managing stakeholders’ needs and constraints contributes to the project’s success.

H23: Understanding and predicting the influence of stakeholders contributes to the project’s success.

4. Application of Framework

The framework is applied to understand the perception of project managers in the
context of construction projects in Qatar. These projects include roads, railways, drainage
networks, buildings, utilities, airports, and others. This context motivates this study to
understand project success in Qatar.

4.1. Survey Design

Based on the hypotheses laid out in the previous section, a survey was designed to be
distributed to project managers and engineers working on large construction projects. The
survey consisted of two parts:

Part 1: focused on the respondent’s profile: position, project type, and the length of
time they have held that position.

Part 2: focused on their perception of success factors as mentioned earlier. The
respondents were asked to rate the importance of each factor on a five-point Likert-type
scale (5 = extremely important, 4 = very important, 3 = moderately important, 2 = slightly
important, 1 = not important). The respondents also had to rank the most important
criterion affecting the project’s success. The averages of the numerical score provided by
the respondents are used for ranking the most important factors.

4.2. Data Collection

For data collection, based on the focus of the study, it was necessary to sample engi-
neers working in the construction industry in Qatar. This type of sampling, where sample
characteristics are defined to suit the purpose of the study, is mentioned as purposive
sampling [66]. As the time for the survey data collection was short (two to three weeks),
it was also necessary to have a targeted list of the engineers working in the construction
sector. The list of the targeted group of engineers working on government construction
projects was obtained from the Public Works Authority (Ashghal) and the list of certified
construction engineers was obtained from the Qatar Society of Engineers. This type of
sampling of the population through a source that is conveniently accessible to the researcher
is described as convenient sampling [67]. It is also mentioned that purposive sampling is a
subset of convenience sampling as the target group is purposefully identified [68]. In this
research, we have assumed a combination of convenience and purposive sampling for this
study. This type of sampling method for the construction sector is also used by Sarvari
et al. [69]. The survey conducted based on the critical success factors obtained from the
literature is also mentioned by Bekr [3] and the sampling of targeted engineers working in
the public sector is mentioned by Sinesilassie, Tabish, and Jha [70].

The sample size for the survey, based on a 95% confidence interval and a 5% margin
of error, was calculated as 385. To increase the responses, 400 questionnaires were sent by
email to the engineers. The data were collected over three weeks. This strict short timeline
was important to acquire early responses and ensure sufficient time to conduct the analysis.
The total number of responses received was 266, of which 231 were usable. These rates
seem consistent with the 54% reported by Prachi and Gangadhar [71] and 49% reported
by Sinesilassie, Tabish, and Jha [70]. Among the respondents, about 24% (n = 55) were
engineers with less than 5 years of experience (called junior engineers here), and about 18%
(n = 42) of engineers had more than 25 years of experience (called senior engineers here).
These two groups are used to test the project management knowledge and perceptions.
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4.3. Reliability Test

As shown in Table 2, Cronbach’s Alpha test values are positive and close to 1. When
the value is close to 1, it shows excellent internal consistency in the responses [72]. The
lower value for top-management support indicates that a large number of respondents may
not have had enough interactions with the top management in project-related activities.
Therefore, although this factor may be questionable in terms of reliability based on the
responses obtained, considering the importance of top-management support in large-scale
construction projects as detailed in the existing literature, the data are used for the analysis
in this paper.

Table 2. Summary of reliability tests using Cronbach’s Alpha values.

Success Factors Cronbach’s Alpha Number of Individual Success Factors
Group 1: Top-management support 0.650 5 factors

Group 2: Project team’s skills 0.756 7 factors

Group 3: Project manager’s skills 0.864 8 factors

Group 4: Project manager’s knowledge of 0.818 3 factors

stakeholder management

All success factors which contribute to 0.909 23 factors

project success

4.4. Hypothesis Testing

A statistical t-test was used to test the relevance of the hypotheses. The analysis shows
that none of the alternative hypotheses could be rejected (p = 0.000 < 0.05). The results
of the analysis given in Table 3 show that most hypotheses have a mean score between
4 (very important) and 5 (extremely important) on the five-point Likert-type scale. Only
two hypotheses, those concerning learning capability and stakeholder influence, have
a lower mean value; both lie between 3 (moderately important) and 4 (very important).
An explanation for this may be the involvement of the respondents in some of the tasks
that may not need skills beyond what they know, and they might be more content with
their work rather than interacting with the stakeholders. Nevertheless, the alternative
hypotheses are not rejected for both of these cases as well.

Table 3. Statistical values for different hypotheses.

Standard Error

Hypotheses Mean (x) SD(s) of Mean (SEM) p-Value
H1 4.589 0.582 0.038 0.000
H2 4.095 0.757 0.050 0.000
H3 4.494 0.665 0.044 0.000
H4 4.818 0.419 0.028 0.000
H5 4.524 0.651 0.043 0.000
He 4.455 0.609 0.040 0.000
H7 4.636 0.533 0.035 0.000
HS8 4277 0.781 0.051 0.000
H9 4.476 0.671 0.044 0.000

H10 4.398 0.623 0.041 0.000
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Table 3. Cont.

Standard Error

Hypotheses Mean (x) SD(s) of Mean (SEM) p-Value
H11 3.978 0.771 0.051 0.000
Hi12 4.364 0.773 0.051 0.000
H13 4.403 0.727 0.048 0.000
H14 4.541 0.644 0.042 0.000
H15 4.147 0.794 0.052 0.000
Hle6 4.017 0.769 0.051 0.000
H17 4.156 0.747 0.049 0.000
H18 4.234 0.790 0.052 0.000
H19 4.541 0.630 0.041 0.000
H20 4.312 0.677 0.045 0.000
H21 4.433 0.730 0.048 0.000
H22 4.247 0.760 0.050 0.000
H23 3.939 0.852 0.056 0.000

5. Discussion

The outcome of the analysis shows a mostly consistent level of understanding by the
engineers on the provided list of success factors. The responses are statistically significant
and they all support the hypothesis developed in this paper. Some important results of the
study are discussed below.

5.1. Distribution of Respondent Rankings of Success Criteria

Figure 3 shows the critical success criteria ranking for construction project performance
in Qatar. The results illustrate a strong agreement between senior and junior engineers’
perceptions of the success criteria. Their responses demonstrate the importance of satisfying
stakeholders of large construction projects.

Ranking success criteria

;\? 40% . 37%
E 35% 33% 32%
o 30% 5%
T 25% 22% 19%
0

S 20% | 17% 159
é 15% | |
%5 10% ‘ ‘
S o | |
g 0%
5 Senior Engineers Junior Engineers
2
w . -
e success criteria:

m Stakeholders' satisfaction ® Quality outcomes

m Deliver within budget Deliver on time

Figure 3. Ranking success criteria.
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5.2. Distribution of Respondent Rankings of Success Factors

Figure 4 shows the understanding of success factor groups for project performance.
The analysis shows that both groups rank skills and top-management support as important.
Compared to senior engineers, a greater proportion of junior engineers believed that skill
in stakeholder management is important. The experience of senior engineers in engaging
stakeholders may have played a role in the response.

Ranking success factors

X 60%
4] 0,
b= 50% . . 48%
3 2% 42%
S 40%
o
w
& 30% 24%
s 20%
o 20% 14%
g 8%
0
]
(5]
E 0%
Senior Engineers Junior Engineers
Success factors:
M Project team skills B Top management support
Project manager skills Stakeholder-management knowledge

Figure 4. Ranking groups of factors.

5.3. Evaluation for Ranking of Critical Success Factors

The analysis of the survey data on project success factors is presented in the following
sections by using the relative importance index (RII) and Spearman'’s rank correlation coefficient.

5.3.1. Analyze the Critical Success Factors Using Relative Importance Index (RII)

The relative importance index (RII) is used to rank the importance of success factors.
The five main factors for project performance, as obtained from the RII calculations, are
given in Table 4. Three factors are related to top management and two are related to
skills. From the table, communication seems to be more critical than decision making and
resource provisions.

Table 4. Top-five ranked success factors.

Group Number

Top Success Factors RII Rank

Group 1: Top-management support  Effective communication with the project team 0.967 1

Continuous meetings with the stakeholders

Group 1: Top-management support during the project lifecycle 0.930 2
Group 2: Project team skills Project team communication 0.928
Group 3: Project manager’s skills Decision-making skills 0.915 4
Group 1: Top-management support Providing sufficient resources for the project 0.913

5.3.2. Analysis of Critical Success Factors Using Spearman’s Rank Correlation Coefficient

Spearman rank correlation analysis was applied to the perception between junior and
senior engineers, as shown in Figure 5. The figure shows that both groups have similar
perceptions of the contribution of the listed success factors on project performance.
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Correlation of the perception of junior vs. senior
engineers on the project success factors
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Figure 5. Correlation of the perception of junior vs. senior engineers on the project success factors.

5.3.3. Discussion of OQutcomes

Researchers have studied the implication of some factors on project performance
to provide managerial inputs for the organizations. For example, Léwstedt, Fasth, and
Styhre [73] point out that project leadership contributes to project performance; however,
leadership should be dynamic to embrace and support changes. It is also mentioned that
there is no consensus regarding what may make the project more successful, although it
is widely understood that such criteria can evolve, and they may be chosen based on the
type of project [5]. Like 5. Radujkovi¢ et al. [5], our study also finds that quality, cost, and
time are important criteria for success, with a preference for quality over cost and time.
This might show some perception regarding the availability of the government budget for
construction related to FIFA 2022 preparation. The higher focus on quality could be due
to the importance of making the project outcomes successful and sustainable over a long
period. This perception might be different in other countries, where cost can be a major
factor in project success.

The outcomes indicate that top-management support is vital in the projects. Construc-
tion projects are usually conceived and executed from the top level and therefore, without
continuous support from the top management, their success cannot be ascertained. This
finding is consistent with some previous studies such as by Ahmed and Mohamad [26],
where the authors highlight the positive impact of top-management support on the success
of projects.

The outcomes obtained in this research imply that respondents in Qatar generally do
not perceive stakeholder participation to be as important as top-management support. The
reason is that in construction projects in Qatar, stakeholders are usually engaged in the
initial part to collect their requirements for scope development and project management
plan. Therefore, most of the responding engineers may have been involved only during the
project execution and closing phases.

As stakeholder engagement is very important, the management might want to consider
involving more field engineers in project scope development, design, and planning. This
action will help the field engineers to absorb or translate stakeholders’ concerns in project
execution, where a lot of scope creep might have to be considered. Specifically for the
junior engineers, such a provision would be important, as they can be the contributors-
or planners-in-waiting for future projects. As the engineers have similar perceptions of
success factors, this might indicate a good technical orientation of the engineers working in
the construction sector.



Sustainability 2023, 15, 3700

15 of 20

It is surprising to note that project managers’ skills are not perceived as important as
team skills and top-management support. This outcome is a bit surprising to the authors,
as there are so many ongoing projects and their viability depends on the skills of project
managers. It could mean that organizations might have to invest in the developing skills
of project managers through direct (training and education) and indirect (through an
internship or shadowing a qualified project manager). These outcomes are consistent with
previous studies such as those by Sicotte and Delerue [74].

There may not be a direct necessity to make a major policy change but it would be
worthwhile for the owners and sponsors of large construction projects to provide more
guidelines on project expectations, available project tools, and techniques, training and
retraining of the engineers in contemporary knowledge on project management, and involv-
ing the field engineers more in the planning process. The involvement of top management
in these activities and project activities along with the participation of stakeholders may
increase the value of the project and promote better project performance. This will also
help in building communication with the stakeholders and stakeholders understanding the
impact of their influence. One of the measures being used by Ashghal, Qatar to train its
junior engineers through different aspects of project management, in which the second and
third authors are involved as resource persons, can go a long way to establish the need for
better project management skills in construction projects.

Based on the above, it can be inferred that the critical success factors, success criteria,
and project performance are related and mostly universal. The nature of the project may
lead the researchers to contextualize some of the factors specific to a particular project
or an organizational situation. Therefore, the framework can be tailored for project con-
texts and applied to understand the perception and develop a specific policy for better
project performance.

6. Conclusions and Future Research

This paper contributes by conducting a comprehensive literature review to define
project performance in construction projects. As large-scale construction projects take a long-
time and larger investments, understanding the critical factors to make them successful
becomes important. In this paper, 23 critical success factors are considered and they
are categorized into four groups based on their relevance: top-management support,
project managers’ skills, project team skills, and stakeholder-management knowledge.
The innovative idea of this paper is to propose a comprehensive research framework by
developing a specific hypothesis connected to each critical success factor and capturing the
perception of the engineers working in construction.

The study shows that top-management support is the most critical success factor
among the four groups, followed by the project manager’s skills and the project team’s
skills. The decision-making ability of the project manager is considered crucial for project
performance. The analysis also shows that the team’s communication skills are very
important for project success. The response indicated that, in Qatar, there is an increasing
need to improve stakeholder engagement as they impact project performance. Continuous
involvement and engagement of stakeholders in the project, therefore, is important. A clear
understanding of the project by the stakeholders helps to resolve project issues faster and
that will increase the chances of better project performance. The finding can also be used to
develop the knowledge and skills of construction professionals on various success elements
for construction projects.

In this study, the identified critical success factors are obtained from the literature.
Therefore, the results are based on the understanding of those factors by the respondents.
The hypotheses are developed based on a comprehensive literature review. Although the
study shows the applicability of the framework in the Qatar context, such frameworks may
have to be revised for study in other countries.
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7. Future Research

Project success factors are associated with different phases of the project. Therefore,
understanding the implication of success factors can help project managers to achieve the
intended project benefits. The results presented here focus on the literature review and the
responses to the survey in a limited period. Therefore, a few areas can be considered to
extend this research.

The results here mostly represent the success factors and the project performance
perception based on the survey of engineers working on large-scale construction projects.
The survey was anonymous and carried out within three weeks through an online survey
form sent to 400 engineers. Furthermore, the authors could not visit on-site due to COVID-19
restrictions. Increased sample size, longer survey durations, and supplementing the survey
with interviews of key personnel may provide an outcome that could have provided further
insights into the perception. A longer duration could have also meant that the respondents
could have assessed some benefits from the completed projects and related them to the
relation between the critical factors and the performance.

The specific factors used in this paper are based on literature analysis; therefore, they
are generic and applicable to most construction projects globally. Although the list shows
the applicability of the factors in more construction projects, another way could be to
survey to identify critical success factors themselves and develop a differentiating and
unique success factor. Those factors may allude to a different kind of perception of project
performance. Radujkovié et al. [5] also mentions that the topic of success criteria is wide
open due to the changes in the stakeholders’ expectations. Therefore, collecting and testing
the relevance of collected factors can also add to the new knowledge on the impact of
success factors.

One of the emerging concepts in project performance is the design of the project
and its implementation. Shenhar and Dvir [75] mention that project execution differs in
complexity, technology use, novelty pursued, and time criticality. These projects may
provide new challenges and new ways of assessing performance. For example, project
performance in regularly carried out construction projects, such as villa constructions,
could be less challenging than projects that focus on villas and other aspects of social life
around them. The performance, in such cases, becomes more holistic rather than specific to
a particular project.

The construction sector is increasingly focused on sustainability and social responsibil-
ity. Sustainability can promote new products, new methods, and new energy consumption
behavior that can help to reduce the environmental footprint of construction. Social respon-
sibility is concerned with social cohesion and equity [2]. Therefore, the current research
and the framework developed in this paper can be extended to incorporate the knowl-
edge of social responsibility and sustainability in construction methods, materials, and
the technology to be used in Qatar. A review of research on construction sustainability
is given in [76], and on sustainability indicators for construction are given in [77]. Fac-
tors that are applicable to the knowledge of sustainability can be obtained from similar
literature. The research on corporate social responsibility-related critical success factors
is given by Zahidy, Sorooshian, and Abd Hamid [78]. Ma et al. [79] mention that there
is a relationship between social responsibility and the construction sector for which the
engagement of stakeholders becomes important. Sustainability and social responsibility
are being considered in construction projects in Qatar as well. These factors are concerned
with the four main groupings (top management, project manager, the team’s skills, and
stakeholders) of the framework. The understanding of the relationship and the relative
importance given by the project engineers on these factors for construction in Qatar can help
an organization like Ashghal to develop policies to mandate the inclusion of sustainability
and social responsibility-related features in design, procurement of services and materials,
planning, and execution of construction projects. The study outcome may also lead to
the need of exposing the team, stakeholders, and top management through training and
immersion programs on sustainability and social responsibility.
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