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Abstract
Renewable energy projects (REPs) are critical to providing a clean and sustainable environmental perspective
alongside the economic prosperity of any country. Unfortunately, recent trends in renewable energy projects (REPs)
are not positive enough regarding their successful completion within the budgeted cost, planned time, proposed
quality, and other necessary constraints. Although the pertinent literature has discussed the critical success factors
(CSFs) for such projects, their influencing mechanism with respect to the role of key stakeholders is still overlooked.
This study recognizes several critical success factors (CSFs) and their influencing mechanisms onto renewable energy
projects (REPs) in order to evaluate direct influences onto project success as well as indirect influences through
stakeholders’ satisfaction (SS) as mediation on the project success of small and medium-sized renewable energy projects
(REPs) in Pakistan’s energy sector. A sample of about 272 respondents working with renewable energy projects (REPs),
including key stakeholders, has been collected to perform data analysis and draw inferences. A structural equation
modeling (SEM) approach was used for data analysis and inference drawing. The results show that though there is a
positive and direct association between critical success factors (CSFs) and project success, a partial mediating role of
stakeholders’ satisfaction (SS) between CSFs and project success was still determined. Hence, it was found that CSFs
significantly contribute to renewable energy projects (REPs) through mediating influences of stakeholders’ satisfaction (SS).
The findings confirmed that stakeholders’ satisfaction (SS) is a key determinant for critical success factors (CSFs) in
renewable energy projects (REPs). Moreover, stakeholders’ satisfaction (SS) emerged to be a crucial element for the
completion of such projects. The empirical findings of this study might have a useful effect on academicians and the
practitioners engaged with renewable energy projects (REPs).
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Background
Apart from the eradication of poverty in any country,
the influence of energy is fierce for economic prosperity
and development. Sustained energy supply is an utmost
concern for every country in the world today. Succeeding in economic prosperity relies significantly on the
extended accessibility of energy from sources that are
cost-effective, convenient, and eco-friendly [1]. Safe future, global warming, and community hygienic environments are intimately connected with energy [2]. An
overwhelming growth in population will lead to a continuously rising demand for energy, whose demand
streams might only be met by economies using renewable energy projects (REPs). Moreover, these REPs might
also assist lower-carbon economies to align with the
Paris agreement.
Since 1987, the importance of sustainability has been
highlighted and until now, insufficient action has been
taken to achieve environmental sustainability [3]. Ongoing pollution, deterioration of the environment, declining of fresh water supply, and foremost, numerous
natural mega-disasters, e.g., landslides, earthquakes, and
typhoons, are happening all over the world. Due to this
reason, we have tried to focus the world’s attention on
the urgent need for more research and practical steps in
environmental issues dealing with the sustainable objectives of this study. It is increasingly clear that today scientists have to take steps to achieve sustainability for all
aspects of the environment in order to overcome and
control environmental disasters and to make sure that
the world we live in can be sustained.
Renewable energy projects (REPs) play an imperative
part in securing this world as well as its natural atmosphere, human beings, and environmental health, alongside framing modernization and fulfilling our needs
without conceding the needs of the upcoming generations [1, 2]. These days, we as human beings face the
harmful effects of a worldwide temperature rise as well
as environmental changes due to hasty and unrestrained
industrial developments. The danger linked with climate
change grows with each day. It is a fact that climate
change is the utmost crucial matter currently challenging this globe. It is today well recognized that climate
change is the major cause behind the severe downturn
in agricultural production, serious water tension,
expanding sea levels, and alarming hazards to human
health, particularly in the developing areas of the world
[4]. Hence, with the current study, we aim to address
the need for high-performance renewable energy resources, as one of the imperative pillars for a sustainable
environment of our society, and for the convey of our
findings to scientists, regulation makers, environmentalists, decision-makers, students, politicians, officials from
business, industry, NGOs, experts, and investigators who
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understand the significance of environmental sustainability while overcoming the after-effects of global
warming and climate change.
Hence, the aim of this research is to determine several
CSFs and their influencing mechanisms on REPs. First
of all, the direct influences of CSFs onto the success of
the project have been checked. The indirect influences
are identified by measuring the mediating role of stakeholders’ satisfaction (SS) in between the CSFs and the
project success of small and medium-sized REPs in Pakistan’s energy sector. Accordingly, inferences are drawn
based on a statistical data analysis, and recommendations are suggested for practitioners working with REPs.

Potential and progress of ongoing renewable energy
projects (REPs) in Pakistan

Despite being observably influenced and among the top
ten “most-defenseless” nations on the planet, Pakistan
continues the endeavor of a solution to its energy crises
in fossil fuel [5, 6]. Nevertheless, Pakistan is a nation favored with renewable energy (RE) sources, which can be
exploited for power production. An ample amount of
water, wind, and solar energy potentials are available in
a land area of approximately 800,000 km2 [7]. There are
also additional tremendous possibilities for biomass from
animal dung and agriculture residues. Altogether, renewable energy projects (REPs) can possibly deliver abundant energy for the nation, which will eradicate the
requirement of fossil fuel. For this segment, we provide
a comprehensive view of accessible resources and potentials in the country of Pakistan.
Pakistan has huge potential to produce renewable energy through the successful use of biomass, solar and
geothermal energy, wind power, and small hydropower
plants. According to some reliable resources, Pakistan
has a potential to provide renewable energy of 1600 GW
through solar energy projects [8], up to 44,000 MW
through wind power projects [9, 10], 13,900 GWh
through biomass projects [11], 100,000 MW through
geothermal resources [12], and 100 GW through small
hydropower projects [13].
In spite of the enormous potential of renewable energy
(RE) in Pakistan, many of such on-going projects are not
generating their expected results. The failure of these
projects to provide the planned operational performance
is mainly due to multiple challenges such as lack of data
and transparency, an unstable economy, corruption, political instability, financial constraints, and socio-cultural
challenges; as distinct from those faced by their counterparts elsewhere. The list of Pakistan’s renewable energy
projects (REPs), which have been recently abandoned or
delayed due to poor operational performance, is quite
long [14]. Hence, there is an important research call to
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explore such aspects that can tackle these issues while
helping policymakers in the country.
Critical success factors in constructing renewable energy
projects

Projects in the construction industry are considered to
be successful if completed within their scope, schedule,
and budget constraints while ensuring the desired quality of the customers [15]. Renewable energy projects
(REPs) are usually conducted in the complex environment where a lot of stakeholders and resources are involved. Thus, apart from the role of key stakeholders,
success in the REPs relies on multiple CSFs. This section
of the current research presents a comprehensive review
of former empirical studies on the aspect of CSFs, which
might hypothetically direct current research towards including influencing factors in the renewable energy projects (REPs). Previous empirical studies on CSFs, such as
those carried out by Standish [16], Baccarini and Collins
[17], Zhao et al. [18], Ika et al. [19], Xu et al. [20], Maqbool and Sudong [1], Maqbool [2], and Maqbool et al.
[4], have been considered as follows.
According to Standish [16], the critical success factors
(CSFs) for constructing projects include administrative
backing, customer/client participation in the project,
well-defined objectives, realistic expectations, and workable forecasting. In the study performed by Baccarini
and Collins [17] with 150 participants of the Australian
Project Management Institute (APMI), fifteen CSFs have
been found indispensable for project success (PS),
among which project know-how and a capable project
team, determined as key factors for successful projects.
The significance of this research is that it is based on a
survey of diverse project types, for instance, construction, telecommunication, information technology (IT),
education, and defense. However, about 45.3 proportion
of survey respondents were part of the construction industry. Another significance of their study is that no
considerable aberrations are observed in the data composed from the diverse industrial settings.
The empirical research conducted by Zhao et al. [18]
has found CSFs be included in the BOT thermal and
wind power/energy projects in China. The survey findings of their research have demonstrated that there are
five categories of CSFs, which are project planning, project atmosphere, project cooperation, project suppliers,
and project contractors.
The empirical study done by Ika et al. [19] investigated
CSFs in the World Bank’s sponsored projects, which
amounted to a 2.7 proportion of energy-related projects.
The research study based upon 147 diverse project areas,
has recognized 5 groups of CSFs, namely training, design, coordination, monitoring, and organizational atmosphere. Xu et al. [20] have established several CSFs of
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energy performance contracting (EPC) required for the
building energy efficiency retrofit (BEER) of hotel building projects carried out in China. Their study is based
on a pragmatic approach, in which a mixed method of
data collections is used, which also includes semistructured interviews for qualitative data research and a
questionnaire survey for quantitative data research for the
important participants of the construction projects. The
outcomes of their research implement 21 success factors
in the 6 major categories of critical success factors (CSFs).
Their classifications include EPC funding for the project
of hotel retrofit, execution of a sustainable construction
plan, firm’s processes, sustainable development (SD), and
measurement and verification (M&V), external financial
situation, and contractual procedure.
Alongside three important and recent studies by Maqbool and colleagues [1, 2, 4] conducted for Pakistani
REPs contexts have also been considered in order to
recognize the CSFs required for REPs.
In the first study, Maqbool and Sudong [1] have put a
lot of work into the identification process of CSFs for
constructing REPs in Pakistan. Moreover, they have also
identified the significant success factors (SSFs) behind
each critical success factor category. While using a systematic process, they have investigated the five “imperative” classes of CSFs required for the on-going REPs,
namely communication factors (CF), team factors (TF),
technical factors (Tech.F), organizational factors (OF),
and environmental factors (EF). Moreover, the authors
have succeeded in confirming a linkage of these categories with project success (PS) by using bivariate correlation analysis (BCA) and multiple linear regression
analysis.
The second research by Maqbool et al. [4] is an extension of a previous study conducted by Maqbool and
Sudong [1]. In this research, they have recognized a direct as well as an indirect linkage of CSFs with project
success (PS). Their results confirm that all the CSFs
groups have a positive and direct linkage to project success (PS), whereas the environmental factors (EF) belong
to the only CSFs category, which also indirectly contributes to project success (PS). This has led the environmental factors (EF) to become the leading critical
success factors (CSFs) category among other CSFs required in renewable energy projects (REPs).
The third and most important study conducted by
Maqbool [2] has highlighted the influencing mechanisms
of critical success factors onto the short-term success
(efficiency) and long-term success (effectiveness) in renewable energy projects (REPs). Structural equation
modeling (SEM) analysis was employed in the research
to examine and prove the hypotheses. The outcome has
demonstrated that although the efficiency (short-term
success) and effectiveness (long-term success) of CSFs
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Table 1 Identification of factors influencing the renewable energy projects (REPs)
Reference

Communication
factors (CF)

Team factors (TF)

Technical factors (Tech.F)

Zhao and Chen [21]

✓

✓

✓

Maqbool and Sudong [1]

✓

✓

✓

✓

✓

Maqbool [2]

✓

✓

✓

✓

✓

Maqbool et al. [4]

✓

✓

✓

✓

✓

Xu et al. [20]

✓

✓

✓

✓

✓

Zhao et al. [18]

✓

✓

✓

✓

✓

✓

✓

✓

✓

Liang et al. [23]
✓

✓
✓

✓

Lin and Moubarak [26]
Young and Brans [27]

✓

✓

Dong et al. [25]
✓

Zhao et al. [29]

✓

Xavier et al. [30]

✓

Ansari et al. [31]

✓

Pantaleo et al. [32]

✓

✓
✓

He et al. [33]

✓
✓

✓

Carlisle et al. [28]

Environmental
factors (EF)
✓

✓

Kirchhoff et al. [22]

Zhao et al. [24]

Organizational
factors (OF)

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

Goh et al. [34]

✓

✓

Zhao et al. [35]

✓

✓

✓

✓

Lam et al. [36]

✓

✓

✓

✓

Qi et al. [37]
Kaldellis et al. [38]

✓

Wu et al. [39]

✓

Total

17

11

are likewise mandatory in constructing renewable energy
projects (REPs), the effectiveness (long-term success) in
such kinds of projects is heavily relying on the efficiency
(short-term success) of the CSFs of such REPs. Table 1
presents the most important reference studies with the
suggested CSFs discussed for the REPs.
Despite the significant contributions of researches
conducted by Maqbool and colleagues [1, 2, 4], none of
their studies is focused on the stakeholders’ satisfaction
of renewable energy projects (REPs). Project completion
is not the real success of such projects, the ultimate purpose is to attain the stakeholders’ satisfaction of REPs.
According to earlier studies, the findings of the literature
are still inconclusive and cannot be generalized regarding the stakeholders’ satisfaction and project success
(PS) of REPs. Thus, there is a need for a comprehensive
analysis of this largely overlooked research area of stakeholders’ satisfaction and its linkage to CSFs and project
success.
Several important factors need to be incorporated for
determining the accomplishment or disappointment of

✓

✓

✓

✓

✓

✓

✓

✓

21

14

24

developing a renewable energy project aiming at successful completion and efficient operational performance.
Such objectives are the major reason in the identification
process of the CSFs for the REPs and the support in an
efficient circulation of capital. However, according to
Chua et al. [40], CSFs can be recognized based on either
practitioner’s viewpoints or on quantifiable procedures.
Table 1 highlights the critical success factors mentioned
in earlier studies.
Scholars have acknowledged several important factors
to boost project success (PS); these factors are comprised of team members, project managers, the external
setting, and the organization itself [41]. Likewise, some
of the other factors include the team capabilities and client involvement [42]; administrative backing; project objectives, and project resources [43]. Table 1 highlights
the CSFs categories identified in earlier studies.
Grounded on an extensive review of the pertinent literature, five important factor groups were recognized as
CSFs for the development of REPs (1)-Communication
factors (CF), (2)-Team factors (TF), (3)-Technical factors
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(Tech.F), (4)-Organizational factors (OF), and (5)-Environmental factors (EF).
Hypothesized model development

The necessary critical success factors for managing REPs
can be divided in a number of ways. There are no limitations with regard to the creativity of names for the CSFs
or of how to group them. After passing through these
steps of a systematic process, the categories of critical
success factors have been identified for REPs (the
complete details are presented in Table 1.
The categories of CSFs used in this study are mostly in
line with the CSFs framework discussed by Maqbool [2],
Maqbool and Sudong [1], and Maqbool et al. [4] for the
quantitative analysis, compared to other possible options
(see Table 1). Firstly, Maqbool’s [2], Maqbool and
Sudong’s [1] and Maqbool’s et al. [4] framework presents
a comprehensive and balanced list of success factors,
which are comprised of communication factors (CF),
team factors (TF), technical factors (Tech.F),
organizational factors (OF), and environmental factors
(EF). Most other categories of factors solely focus on
subsets of critical success factors. Secondly, the components in each category of Maqbool’s [2], Maqbool and
Sudong’s [1], and Maqbool’s et al. [4] framework are derived from the results of empirical research. Thirdly, and
most importantly, all of the informants in this study are
project management practitioners in the field of the RE
construction sector, which matches Maqbool’s [2], Maqbool and Sudong’s [1], and Maqbool’s et al. [4] research
context. Moreover, this categorization will be easily
understood by the survey respondents, which are the
focus of this study of the categorization of CSFs. It is
easier and more acceptable for respondents to
conceptualize the types of CSFs that correspond to their
industry because they may not be so familiar with the
technical terms of CSFs.
Based upon the foregoing research, it can be concluded that critical success factors perform an imperative role in determining the success of renewable energy
projects (REPs). Nonetheless, minimal empirical research
has been conducted in this area. Maqbool [2], Maqbool
and Sudong [1], and Maqbool et al. [4] attempted to
ascertain the important success factors in the REPs’ context based upon a questionnaire survey from RE industry
experts. These findings have yet to be quantitatively verified in the contexts of RE stakeholders. Importantly,
most of the listed success factors are context-free and
their suitability for application in different circumstances
is not indicated. Hence, there is a need to refine the
needed CSFs with respect to particular stakeholders with
different RE project characteristics. Accordingly, the following propositions have emerged to be tested in this
study;
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H1: Communication factors (CF) are positively related
to the project success (PS).
H2: Team factors (TF) are positively related to the
project success (PS).
H3: Technical factors (Tech.F) are positively related to
the project success (PS).
H4: Organizational factors (OF) are positively related to
the project success (PS).
H5: Environmental factors (EF) are positively related to
the project success (PS).
Stakeholders’ influence in constructing successful
renewable energy projects

In any sort of projects, particularly in renewable energy
projects (REPs), numerous distinct and occasionally diverse interests must be contemplated. Representatives of
such interests are referred to as the project stakeholders.
A project stakeholder is a person or group of people
who have a devolved interest in the project output and
the environmental settings among which also the project
wields [44]. In constructing a renewable energy project,
for instance, the activities are largely dependent on multiple key stakeholders. Understanding all these key
players’ viewpoints can contribute to the conclusion of a
successful project, avoiding undesirable situations [45].
Owed to having major control on project resources by
key stakeholders, the stakeholder theory suggests to formulate and implement those processes, which would
lead to stakeholders’ satisfaction [46], and likewise ensure the long-term survival of the project firm [47–49].
Chinese project management practices are widely influenced by “relation/guanxi,” which encourages strong relationships with key stakeholders of the project [50, 51].
Project managers in China endeavor to please the client
(owner) and contractor by thoroughly developing personal
relation/guanxi. Therefore, it can be said that “relation/
guanxi” is the key indicator of the stakeholders’ satisfaction in any project setting, including REPs. The importance of stakeholders’ satisfaction has also been observed
in the literature of REPs [42, 52–56].
Based upon the aforementioned debate, we hypothesize
that this applied to key stakeholders, so that:
H6: Project stakeholders’ satisfaction (SS) is positively
related to project success (PS).
Critical success factors, stakeholders’ satisfaction, and
project success

Researchers have diverse opinions about the stakeholders’ role in project management. Some of the authors consider it as one of the CSFs [57–59], however,
others regard it as key determinants for CSFs affecting
project success [60–66]. This study is also an effort to
identify the stakeholders’ satisfaction in the REPs.
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From a management viewpoint, all CSFs including
stakeholders’ satisfaction are interlinked. For instance,
while considering the value co-creation approach, employees are obviously at the very essential of the whole
perception, which entitles to be “employee first, customer
second” [[60] , p. 207]. However, particularly in the last
decade, all “stakeholders’ satisfaction” has been identified
as crucial to co-create value in the long term [60, 61].
According to Lester [62], the role of CSFs in project success largely depends on stakeholders’ satisfaction. Belassi
and Tukel [63] have also argued that the factors affecting
project success are closely interlinked with each other.
They present four categories of factors affecting project
success, among which the stakeholders’ influence, and that
factor which is interlinked with each other are two of
them. Pisarski and Brook [64] have found that the technical skills of the project managers are also vital for creating stakeholder relationships. Clarke [65] has studied the
mega projects, which mostly have a large number of key
stakeholders. Such projects are often organized in matrix
structures, with managers managing multiple project
teams and multiple stakeholders while having multiple
communication channels, handling diverse technical aspects of the project, and providing a rich environment for
organizational growth [66].
Based on the aforementioned discussion and the principles of stakeholders’ theory, it could be hypothesized
(see Fig. 1) that:
H6a: The effect of communication factors (CF) on
project success (PS) is mediated by stakeholders’
satisfaction (SS).

Fig. 1 Conceptual framework
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H6b: The effect of team factors (TF) on project success
(PS) is mediated by stakeholders’ satisfaction (SS).
H6c: The effect of technical factors (Tech.F) on project
success (PS) is mediated by stakeholders’ satisfaction
(SS).
H6d: The effect of organizational factors (OF) on
project success (PS) is mediated by stakeholders’
satisfaction (SS).
H6e: The effect of environmental factors (EF) on
project success (PS) is mediated by stakeholders’
satisfaction (SS).

Methods
The study consists of five stages. In the first stage, from
prior studies, the authors recognize the significant success factors (SSFs) that play a vital role in the REPs. The
second stage of the study consists of the classification of
SSFs into the five most relevant CSFs based on their specific features. The third stage is about the selection of
engineering and the construction organizations operating with renewable energy projects (REPs). Moreover,
for the desired survey data, information from the survey
respondents is collected. The fourth stage is about two
analyses, bivariate correlation analysis (BCA) and structural equation modeling (SEM). The BCA is useful to
determine the significant correlation values between the
variables. Similarly, SEM is helpful to understand the
direct and indirect effects of CSFs on the PS. The last
stage of the study examined the outcomes and suggested
valuable recommendations for project management
practices to the REPs development field.
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Instrument development

Organizational factors

In this research, we used five independent variables (CF,
TF, Tech.F, OF, and EF), one dependent variable (PS)
and one mediating variable (SS). All the constructs’
items of CSFs (mediating and independent variables)
were adapted from preceding and pertinent studies. Further, the items of PS adopted by Maqbool et al. [15], a
total of 57 items were used in the questionnaire along
with a 5-point Likert scale (5 “strongly agree” and
1“strongly disagree”). Then, a pilot study was performed
to check the reliability and validity of the instrument.
The pilot study respondents suggested some modifications in the questionnaire. Thus, the questionnaire was
revised according to the recommended feedback from
pilot study respondents. The revised questionnaire was
circulated for the collection of survey responses.

The organizational factors used 11 items developed by
Sudhakar [68], which include realistic expectations,
power, personnel recruitment, top management support,
attrition, organizational politics, business process reengineering, market intelligence, reduction in cost base,
personnel recruitment, and enhancement in efficiency.
All the items were designed with a five-point Likert scale
(5 “strongly agree” and 1“strongly disagree”). The Cronbach’s alpha value of organizational factors (OF) was
0.757 (see Table 4).

Variables and measures
Communication factors

The items of communication factors are adopted from
Prabhakar [41], Li [67], and Sudhakar [68]. The measurement approach incorporated 7 dimensions; i.e., leadership,
reduced ambiguity, communication, balance flexibility and
rigidity, maximized stability, the relationship between client and project leadership, and cooperation. A total of 11
items were used for communication factors with a 5-point
Likert scale (5 “strongly agree” and 1“strongly disagree”).
The Cronbach’s alpha value of communication factors
was 0.887 (see Table 4).

Team factors

The items of team factors are adopted from previous
studies. The measurement approach incorporated six
dimensions; i.e., teamwork, task orientation, team competence, team empowerment, choosing the right project
team, and team commitment [41, 68]. For the measurement of team factors, 8 items were used with a 5-point
Likert scale (5 “strongly agree” and 1“strongly disagree”).
The Cronbach’s alpha value of team factors was 0.829
(see Table 4).

Environmental factors

The environmental factors used 9 items developed by
Zhao et al. [18], Sudhakar [68], and Fang and Zeng [69].
This measurement approach incorporated 8 dimensions,
i.e., legal environment, political stability, credit management system, policy of paying foreign currencies, continuity of policies, domestic capital markets and credit
rating, community involvement, and domestic interest
rate. All items were designed with a five-point Likert
scale (5 “strongly agree” and 1“strongly disagree”). The
Cronbach’s alpha value of environmental factors was
0.893 (see Table 4).
Stakeholders’ satisfaction

Stakeholders’ satisfaction was measured by means of
earlier developed and used scales [70–72]. The total of 4
items for measuring the scale was adopted from Mazur
and Pisarski [70], Fisher et al. [71] and Abdel-Halim’s
[72]. The scale was rated on a five-point Likert scale
(1“strongly disagree” and 5 “strongly agree”). The Cronbach’s alpha value was found to be 0.889 for SS (see
Table 4).
Project success (PS)

The PS was adopted by Maqbool et al. [15]. A total of 9
items were designed with a five-point Likert Scale (5
“strongly agree” and 1“strongly disagree”). The measurement approach incorporated four dimensions, i.e., budgeted cost, scheduled time, stakeholder’s satisfaction,
and desired quality. The Cronbach’s alpha value of project success was found to be 0.905 (see Table 4).

Technical factors

Control variables

The technical factors used 9 items developed by Prabhakar
[41] and Sudhakar [68]. The technical factors consisted of 8
diverse dimensions. These dimensions include the tasks of
quality testing, troubleshooting, removing legacy systems,
technical implementations, technical tasks, and technology
support, and technical uncertainty. All items were designed
with a 5-point Likert scale (5 “strongly agree” and
1“strongly disagree”). The Cronbach’s alpha of technical
factors was 0.821 (see Table 4).

In this study, the authors considered three control variables, i.e., age, gender, and education, as these aspects
have been regularly connected with project success and
stakeholders’ satisfaction. The t test and ANOVA were
carried out to measure whether gender, age, and education have an influence on project success and stakeholders’ satisfaction. Thus, the results confirmed that
there is no effect on project success or stakeholders’
satisfaction.
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Table 2 Respondents’ demographic
Characteristics
Gender

Category

Experience

Designation

Data evaluation
Frequency Percentage

Male

218

80.15%

Female

54

19.85%

Educational background PhD/Master
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77

28.31%

Bachelor

132

48.53%

< Bachelor

63

23.16%

> 15 years

133

48.90%

10-15 years

108

39.71%

5-10 years

31

11.39%

Project director

36

13.24%

Project manager

95

34.93%

Functional manager 79

29.04%

Team leader

52

19.12%

Other

10

3.68%

Prior to initiating the data analysis phase, the survey responses were thoroughly examined for outliers, missing
values, normality, and multi-collinearity. No outliers
were detected in the entire data, because all the response
values were found to be within the ranges (as of Q1 −1.5
IQR, Q3 + 1.5 IQR). Tabachnick and Fidell [73] suggested that for the missing data three methods, i.e., “imputation, list-wise deletion, and pairwise deletion” might
be used. In this study, we adopted the “imputation”
method to prevent useful data loss. Only 1 or 2 missing
values were observed in the whole survey data. Moreover, the non-normality of data was also tested by using
kurtosis and skewness. Tabachnick and Fidell [73] recommend that the standard values of normal data distribution are −2 and 2.
Descriptive evaluation

Target population and survey procedure

The target population of this study was project members, including project directors, project managers,
functional managers, and team leaders from different
construction organizations operating with renewable
energy projects (REPs) in different areas of Pakistan.
Survey respondents of current research did not carry
experience of any specific project; instead, they
responded vis-à-vis their own knowledge and experiences of REPs. During instrument designing, a pilot
study was performed. The respondents of the pilot
study were aware of the topic of this research. The
respondents of the pilot study numbered 20 (project
members including project managers and supporting
staff). The authors personally visited construction organizations and RE project sites. They distributed 450
questionnaires among the targeted population and received 277 filled questionnaires, among them 5 were
still incomplete. Thus, the completed sample size of
the research was 272 and the overall response rate
was 60.44%. The details of the demographics of this
study are presented in Table 2.

Table 3 shows the descriptive statistics of this study. The
results indicate that PS has a maximum uniformity
among the items (α = 0.902). Thus, it can be run as a
single index—the mean value (M = 4.31, SD = 1.03)
demonstrating that the PS is a significant concern for
the stakeholder. However, PS will be effective if stakeholders do synergy work as a team with common goals
and develop procedures for mutual problem solving
[74]. Table 3 demonstrates that the values of the intervening variable are within a range of (α = 0.8886, M =
4.19, SD = 1.01) for stakeholders’ satisfaction (SS).
Moreover, Table 3 also indicates that the independent
variables are in acceptable ranges, respectively CF (α =
0.887, M = 4.20, SD = 1.04), TF (α = 0.829, M = 4.025,
SD = 1.16), Tech.F (α = 0.821, M = 3.87, SD = 1.37), OF
(α = 0.757, M = 4.04, SD = 1.02), and EF (α = 0.893, M
= 4.18, SD = 1.067).
Hence, it is observed that the values of all constructs
are found to be higher than the projected standard value
of the reliability scales. Therefore, composites can be
measured by taking an average of the particular scale’s
items. Further, the skewness and kurtosis values are observed to be higher than the projected standard value.
Thus, the data is relatively normal.

Results analysis and discussion

Validity of the construct

Data analysis

To assess the validity of all the variables, an exploratory
factor analysis (EFA) was conducted through the principal components analysis (PCA) technique. Factor analysis of the consortium of all the constructs was
measured via Varimax rotation. Table 4 indicates that all
variables factor loadings were higher than 0.70 or 0.50
(standard value), i.e., they are significant. The variable
items, which were less than 0.50, were removed from the
final analyses to guarantee the convergent validity of the
scales [75]. In addition, the factors having eigenvalues

We used SPSS-20 for analysis as well as the findings,
respondents’ demographics, reliability, descriptive statistics, and correlations. In addition, particularly for regression and mediation analysis, we employed structural
equation modeling (SEM), using AMOS-18, to confirm
the hypotheses. In SEM, we employed much from previous literature of project management to link the solved
management problems of construction projects with
other engineering projects [2, 4].
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Table 3 The descriptive statistics
Variable

Mean

S.D

Skewness

Kurtosis

Cronbach’s α

Project success (PS)

4.3142

1.03563

0.181

1.029

0.905

5

Stakeholders’ satisfaction (SS)

4.1942

1.01264

−0.224

0.302

0.886

4

Items

Communication factors (CF)

4.2037

1.04341

−0.265

−0.178

0.887

11

Team factors (TF)

4.0256

1.16541

−0.149

−0.527

0.829

8

Technical factors (Tech.F)

3.8742

1.36624

−0.055

−0.730

0.821

9

Organizational factors (OF)

4.0436

1.02517

−0.249

0.376

0.757

11

Environmental factors (EF)

4.1837

1.06716

−0.212

0.359

0.893

9

higher than 1 were also removed, which were only two
to three. Table 4 shows the results of the factor analysis.
The results represent the factor loadings of PS (8 items)
that are higher than the standard value (0.719 to 0.935).
The factor loading of CF (11 items) is also higher than
the proposed value; only one item was less than the
standard value, which was removed from the final analyses. Table 4 depicts the value of CF (0.762 to 0.902).
The outcome also indicates the factor loadings of TF (8
items) as higher than the standard value (0.686 to 0.905).
The factor loading of Tech.F (7 items) amounts to 0.491
to 0.897. Only two items were removed because the
value of these items was less than the standard value.
The factor loadings of OF and EF are higher than the
standard value 0.696 to 0.909 and 0.719 to 0.930, respectively. Finally, the factor loadings of the mediating
variable stakeholders’ satisfaction (4 items) are higher
than the proposed standard value of 0.708 to 0.924.
Confirmatory factor analysis

Confirmatory factor analysis (CFA) is a method of inference collection from the data and is associated with
structural equation modeling (SEM). In this paper, the
model is measured by confirmatory factor analysis
(CFA) using the SPSS statistical software [76]. The
model enhancement was active for improvement appropriate to the proposed levels. We exclude some items,
and numerous trails were performed to reach the proposed scale levels. As recommended by Hair et al. [75],
the ideal value for data reliability is more than 0.7. Thus,

all the constructs were measured according to a standard value. The results indicate that the factor loadings of
all the items were greater than 0.5, which is well in line
with the suggestions of Fornell and Larcker [77], and is
also measured at a 5% significant level (see Table 4).
Moreover, passable convergent validity was confirmed
for all the constructs. Discriminant validity determined
the unique measuring concepts, so all the constructs
were measured compared to the discriminant validity
[75]. Firstly, the outcomes of each group of the variable
were paired with the outcomes of another group. Then,
each model was analyzed twice as suggested by Li and
Cavusgil [78]. The model was analyzed again by performing the correlations between two variables to unity
and a second time by excluding this condition.
In this way, the discriminant validity of the constructs
was measured for the specified data results. Table 5
shows the CFA and final model fitness indicators.
The validity of the dimensions was determined by construct validity [79]. However, the validity of constructs
was measured by employing factor analysis. According
to Malhotra [80], the ideal standard value of KMO
(Kasier Meyer Olkin) is from 0.5 to 1.0. The KMO value
of the data amounted to (0.5 to 1.0) according to the
standard value. Additionally, statistical assessment for
the Bartlett test of sphericity was found significant at p =
0.000 and d.f. = 93 for the correlations of all the variables as expressed in the correlation matrix, Table 6
[[81] , p. 159]. The outcomes of principal components
analysis (PCA) and varimax rotation analysis confirmed

Table 4 Findings of factor analysis
Factor

Items

Factor loading

% of variance explained

Eigenvalue

Project success (PS)

5

0.719-0.935

79.14

6.41

Stakeholders’ satisfaction (SS)

4

0.708-0.924

77.60

5.67

Communication factors (CF)

11

0.762-0.902

84.45

5.35

Team factors (TF)

8

0.686-0.905

72.40

4.51

Technical factors (Tech.F)

9

0.591-0.897

67.76

3.94

Organizational factors (OF)

11

0.696-0.909

73.17

3.70

Environmental factors (EF)

9

0.719-0.930

75.04

4.58
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Table 5 CFA and the final model GOF indicators
Model

CMIN/DF

P Value

TLI

GFI

CFI

RMSEA

CFA model

2.73

0.00

0.97

0.93

0.83

0.095

Final model

2.69

0.00

0.98

0.94

0.91

0.0092

Threshold

1.00 to 3.00

≥ 0.9

≥ 0.9

≥ 0.9

≥ 0.9

≤ 0.1

the eigenvalues of all the study constructs to be higher
than a level of 1. The factor loadings of the study constructs are higher than 0.50. Each specific measuring
construct was loaded collectively, and the outcomes specify that the factor loading was above a 0.5 level. Thus,
the findings show that the convergent validity is higher
in the examined measurement scales. Moreover, the results confirmed a discriminant validity, where the items
were not cross loading and rather slightly supported the
particular constructs, because all the items were allotted
according to the diverse constructs. The results of Rsquare and average variance extracted (AVE) are
highlighted in Table 6.
Correlation analysis

Table 7 shows the bivariate correlations among the
independent, mediating, and dependent variables. All
variables are significant (p < 0.05) and correlated with
each other except correlations between Tech.F and
CF (γ = 0.094, p > 0.05). Therefore, no problem appeared in the correlation among the independent, mediating, and dependent variables.
Hypothesis testing and discussion

At the time of data analysis, there was not any kind of a
multi-co-linearity problem in the variables. It was noticed
that the maximum co-relations existed between CF and
PS. The correlation value between CF and PS was 0.552.
All the factors were significantly and positively correlated
with each other, except Tech.F and CF. In this study, we
investigated the relationship between CF, Tech.F, EF, TF,
and stakeholders’ satisfaction (SS) and their collective impact on the project success. Moreover, stakeholders’ satisfaction (SS) mediates between the abovementioned five
Table 6 Results of R2 and average variance extracted (AVE)
Factor

R-square

AVE

Project success (PS)

0.924

0.761

Stakeholders’ satisfaction (SS)

0.784

0.686

Communication factors (CF)

0.875

0.462

Team factors (TF)

0.932

0.756

Technical factors (Tech.F)

0.794

0.590

Organizational factors (OF)

0.816

0.621

Environmental factors (EF)

0.911

0.719
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factors and the project success. Prior literature advocates
that there is a significant and positive linkage between
productive communication and strengthening in technical
capabilities, steady usage of an organizational factor, and
an external setting of the organization [82–84]. The findings highlight that the outcomes of the structural equation
modeling confirmed by the direct relationship that all hypotheses are significant with the PS. Table 8 demonstrates
that the hypotheses H1, H2, H3, H4, and H5 are supported. Jugdev and Mathur [85] explain in their study that
communication is the main reason for the successful completion of any project. Thus, this study is a fine contribution in the context of the construction project industry in
Pakistan. Some prior studies confirm that PS is transferred
at the international level through technical, organizational,
environmental, and team factors [86–89]. This study
could be beneficial for Pakistani renewable energy projects
(REPs) if one employs these five factors in the construction organization. Moreover, during the realization of renewable energy projects (REPs) were these five factors to
be considered as a stockholder, the performance of construction organizations would improve. The path analysis
and final SEM of the interrelationship framework is presented in Fig. 2. Path analysis is a good way to present the
pictorial view of the hypothesized relationships among the
variables.
The SS mediates association among CSFs and PS, as
shown in Table 7, hence hypotheses 6a, 6b, 6c, 6d, and 6e
were supported. After the addition of the mediation effect,
the direct relation between CSFs and PS was significantly
reduced, however, still over 0, which indicates the role of
partial mediation. The outcome confirms that through
mediation (SS), the CSFs increase the PS. Hence, stakeholders’ satisfaction of the renewable project improves the
PS. The organizations occupied with renewable energy
projects (REPs) should apply emphasis on the SS because
the SS plays a vital role in the completion of the projects.
The findings of this study recommend that stakeholders’
satisfaction does in fact reduce the time and cost of a project as well as increase the product quality of the project.
All in all, such factors enhance the project success. The
reason behind failed projects is poor stakeholders’ satisfaction. Thus, we might conclude that if renewable energy
projects (REPs) want to achieve the long-term benefits of
the organization, then these organizations should focus on
the short-term gains. Short-term gains are generally related to winning the confidence of key stakeholders, so
that it might become a continuous relationship in the
form of mutual successful future renewable energy projects (REPs) as a long-term gain for project organization.
Table 8 indicates the regression weights of structural
equation modeling.
Holland and Light [90] and Shenhar et al. [91] argue
in their study that CF enhances the success of the
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Table 7 Correlation analysis
Variable

Correlation

1 Project success (PS)

1

2 Stakeholders’ satisfaction (SS)

0.472**

1

2

3

4

5

3 Communication factors (CF)

0.552

0.405**

1

4 Team factors (TF)

0.517**

0.374**

0.365**

1

0.226**

**

0.094

0.156*

6 Organizational factors (OF)
7 Environmental factors (EF)

0.242

*

0.398

*

7

1

**

5 Technical factors (Tech.F)

6

0.242

0.234**
0.356

*

0.196

*

0.366

**

1

0.274

**

0.214**

1

0.418

**

0.316**

0.425**

1

**Correlation at ≤ 0.01 level
*Correlation at ≤ 0.05 level

Table 8 Regression weights
Hypothesis

Estimate

S.E.

C.R.

P

0.198

0.046

4.657

***

1.069

0.147

7.491

***

0.136

0.046

2.725

***

0.171

0.049

3.684

***

0.514

0.086

5.871

***

0.506

0.064

3.424

***

0.360

0.032

0.827

***

Hypothesis 1
Project Success (PS) < --- Communication-Factors (CF)
Hypothesis 2
Project Success (PS) < --- Team-Factors (TF)
Hypothesis 3
Project Success (PS) < --- Technical-Factors (Tech.F)
Hypothesis 4
Project Success (PS) < --- Organizational-Factors (OF)
Hypothesis 5
Project Success (PS) < --- Environmental-Factors (EF)
Hypothesis 6
Project Success (PS) < --- Stakeholders’-Satisfaction (SS)
Hypothesis 6a
Stakeholders’ Satisfaction (SS) < ---Communication-Factors (CF)
Project Success (PS) < --- Communication-Factors (CF)

0.119

0.024

4.028

***

Project Success (PS) < --- Stakeholders’-Satisfaction (SS)

0.462

0.068

5.016

***

0.890

0.076

10.124

***

Hypothesis 6b
Stakeholders’ Satisfaction (SS) < --- Team-Factors (TF)
Project Success (PS) < --- Team-Factors (TF)

0.324

0.025

0.643

***

Project Success (PS) < --- Stakeholders’-Satisfaction (SS)

0.363

0.082

0.864

***

0.828

0.060

10.022

***

Hypothesis 6c
Stakeholders’ Satisfaction (SS) < --- Technical-Factors (Tech.F)
Project Success (PS) < --- Technical-Factors (Tech.F)

0.168

0.014

1.629

***

Project Success (PS) < --- Stakeholders’-Satisfaction (SS)

0.094

0.025

0.746

***

Stakeholders’ Satisfaction (SS) < --- Organizational-Factors (OF)

0.768

0.068

9.604

***

Project Success (PS) < --- Organizational-Factors (OF)

0.078

0.026

0.632

***

Project Success (PS) < --- Stakeholders’-Satisfaction (SS)

0.168

0.020

3.152

***

0.794

0.060

10.132

***

Hypothesis 6d

Hypothesis 6e
Stakeholders’ Satisfaction (SS) < --- Environmental-Factors (EF)
Project Success (PS) < --- Environmental-Factors (EF)

0.070

0.023

0.689

***

Project Success (PS) < --- Stakeholders’-Satisfaction (SS)

0.149

0.015

3.158

***
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Fig. 2 Final SEM of interrelationship framework—path analysis

projects. In the current research, the relationship between CF and PS of the construction industry of
Pakistan was tested. The results confirm that in the context of Pakistan the above relationship is correct. Likewise, internal and external settings of the construction
firms derived as a key factor for the completion of the
ultimate outcome and the process of project management. Similarly, Wüste and Schmuck [92] and Rajkumar
[93] claimed that the EF effected the PS. The outcomes
are exceptional in the setting of Pakistan due to the
organizational culture of the results, which is unique
[94]. The failing percentage of renewable energy projects
(REPs) on an international scale is shocking, and the
findings of the current study would support the policymakers in framing constructive plans aimed at attaining
maximum stakeholders’ satisfaction.
This research was initiated by asking the important
question that, in spite of the tremendous progress in
project management, very little is known about the influential connection between CSFs and REPs in encircling
PS at a level that satisfies all the major partners. The primary objective of this research was to recognize CSFs,
and introduce and approve a framework grounded on
hypothetical ideas that openly instigates the interpretation of project stakeholders’ aims in order to act aggressively for a high performing renewable energy (RE)
project, while simultaneously assessing the apparent success level and acceptance in well-defined stakeholders’
satisfaction (SS) contexts. However, through the SEM, a
positive and significant connection was found between
CSFs and PS of REPs. Moreover, the mediating role of
SS was also confirmed among the five categories of CSFs
(CF, TF, Tech.F, OF, and EF) and PS. The findings of

this study also supported the theoretical conceptualized
proposed model that explains the relationship between
the five CSFs and PS in renewable energy projects
(REPs). Similarly, it was observed that EF is the major
CSFs in determining the REPs. Moreover, the framework
of this study indicated that the idea of project success is
developed on the basis of CSFs, which is a novel and original contribution in the context of REPs. Finally, this
research is a pioneer study that applies the impact of
CSFs on the stakeholders’ satisfaction in renewable energy projects (REPs). Therefore, this study will be productive for construction projects in the renewable
energy industry.
The outcomes of the current research report allowed
for providing a solid comprehension toward a distinguishing proof of critical success factors (CSFs) and their
relationship with the achievement of the REPs. The
study makes some mandatory contributions. It (1) distinguishes the significant success factors (SSFs) for REPs
extends in pertinent literature; (2) classes the SSFs into
five CSFs clusters; i.e., communication factors (CF), team
factors (TF), technical factors (Tech.F), organizational
factors (OF), and environmental factors (EF); (3) affirms
a comprehensive framework that envelops the pertinent
CSFs to cultivate project achievement in the form of
stakeholders’ satisfaction (SS), noticed as the first time
in the literature of sustainable power source projects; (4)
initiates the discourse and directs the route to the reelucidation of project success (PS) in the pertinent literature, as indicated by projects operational performance.
Success, not exclusively to the activities yet to the association taking a shot at sustainable power source projects
itself can be build up on the CSFs for those who are
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required to predict the intended outcomes in renewable
energy investments.

Conclusions
In this study, our results support the linkages among
CSFs and project success (PS). The empirical findings of
the current research indicated that CSFs are those factors that increase the success of the REPs. Moreover,
stakeholders’ satisfaction (SS) as a mediating variable
plays a vital role in boosting the actual success of the
project in the RE industry. This study advances the debate on numerous success factors and identifies five significant CSFs, i.e., communication factor (CF), team
factors (TF), technical factors (Tech.F), organizational
factors (OF), and environmental factors (EF). These five
factors had been identified on the basis of some current
and prior studies, as well as the survey interview with
project specialists, i.e., project directors, project managers, and project team leaders of REPs. Moreover, on
the basis of previous studies, the authors clearly identified stakeholders’ satisfaction (SS) as a mediating variable in this study. The model and theoretical concept of
this study showed that the CSFs had affected the project
success (PS) by using stakeholders’ satisfaction (SS) as a
mediating variable, which is a novel contribution in the
context of renewable energy projects (REPs). This is the
first and only research, which applies the impact of CSFs
on stakeholders’ satisfaction (SS) and project success in
REPs.
Our results confirmed the theoretical prediction that
CSFs have a positive and significant effect on the success
of REPs. The literature on CSFs was adequately used to
demonstrate how construction organizations can efficiently use CSFs to increase project success (PS). Moreover, the proposed hypotheses have also confirmed that
CSFs have a significant association with the success of
REPs, and stakeholders’ satisfaction (SS) mediates in the
relationship between CSFs and project success (PS).
Thus, the CSFs were found to be dynamical for project
success (PS), where stakeholders’ satisfaction (SS) being
a significant component to create the connection among
critical success factors (CSFs) and project success (PS).
It was clearly shown that project success (PS) in renewable energy projects (REPs) can only be achieved
through project stakeholders’ satisfaction (SS). These
empirical findings have useful implications for academicians and practitioners. This research will help projectoriented organizations in weighing the CSFs from different perspectives that have not yet been discussed. In the
future, such kinds of research should be cautiously carried out at an international level and be applied to ensure performance in other relevant sustainable projects
besides renewable energy projects (REPs). Likewise, the
current study is based upon the project team members’
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perceptions with regard to the given success factors. A
future research with an experimental technique should
be encouraged for comparing its results with the results
of the current work to better understand the CSFs in
REPs.
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