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ABSTRACT

Coordination is one of the significant components of the construction
process. The owners, consultants and contractors struggle to
coordinate adequately in massive construction projects whose
success could be explain in terms of time, cost, quality and
satisfaction. However, coordination factors are crucial in securing the
successful accomplishment of all stages of the project. In this study,
partial least squares structural equation modeling (PLS-SEM)
methodology uses to indicate factors that lack of coordination badly
affects the success of infrastructural projects. A conceptual model
was developed for the evaluation of project success. The model
comprises of two key latent factors. An empirical analysis to test the
conceptual model was carried out through the questionnaire survey.
The data collected from 246 building experts who were employed in
the construction sector in Pakistan. The findings of the analysis
showed that the model R? value was 0.625 which indicated that the
lack of coordination had a main influence on project success. The
communication-related factors (beta 0.246) have a greater effect on
project success, based on the overall form of the model. The
conceptual model GOF was calculated as 0.642 which showed the
conceptual model validity and reliability, and the data matches
correctly. The current study applies PLS-SEM which is previously
missing in the literature; this provides additional insights to the array
of knowledge in the construction industry that leads project managers
to understand the lack of coordination and its impact on project
success.
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1. Introduction

The construction industry, which is backbone of Pakistan’s economy, always has economic and social

impact in society. The construction industry is an important sector of the Pakistani economy which
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contributes 2.5 % of total GDP. Unfortunately, this sector is backward as compared to other countries of the
region like China, Japan, South Korea, etc. The coordination issues in construction industry are a global
phenomenon and Pakistan construction industry has no exception. It is, therefore, important to determine the
most influential elements in project that cause coordination issue in the construction area in Pakistan. The
main purpose of this study is to ascertain those issues and propose suggestion for their prevention or at least
reduce their impact. Construction is the second-largest sector in the economy after agriculture;
approximately 30-35% of employment is directly or indirectly linked with the construction sector [1] .The
construction industry is developing and there are a number of large and small construction projects are in
execution phase especially through China Pakistan Economic Corridor (CPEC). The construction industry is
complicated, [2] because it comprises of multiple stakeholders [3, 4], such as consultants, construction
managers, contractors, designers, subcontractors and specialists which involved in the project since its
inception. Thus, management of project becomes more and more complicated, that firmly need collaboration
and coordination till the project completion [5, 6]. Furthermore, the definition of a project success is
diverted in this matter. but, it is unanimously agreed that if the project is completed on time then cost and
quality is considered a successful [7].

For most of the governments, users and communities, the success of construction projects is a dominant
matter. Because the concept of success links to project stakeholders which remain unclear among them, it is
difficult to determine the success or failure of the project performance [8]. The ironclad triangle i.e., cost,
quality and time were dominantly used a measure of the success in construction projects [9]. For this study
success is generally characterized as the degree to which project objectives and expectations are achieved
[10]. The challenge for both client and contractor to handover the project successfully is due to expanding
complexity in design and involvement of various parties in project till its completion [11]. A project is
considered successful if the project is completed on time within budget and required quality and generally
most stakeholders are satisfied with everything [10]. Hence, time, cost, quality, and satisfaction were
generally used as parameters to measure the success of a construction project [12, 13]. The construction
projects unlikely face severe project failure due to low productivity, poor quality, unexpected cost and time
[14, 15]. Literature has categorically mentioned various factors for the project success and failure but one of
the important factors was lack of coordination that cause project failure [16], but never addressed
appropriately in the studies.

Coordination means the convergence, harmonization and alignment of different participating entities in any
sector with multiple objectives [17]. Similarly, proper coordination has been found a major contributor in
the success of several mega projects such as the multi-billion dollar Atlanta Metro Rail Project and the
World Trade Centre, USA [18, 19]. Similarly a high rise building project in china, due to its typical
geographical location near a lack led to multiple failures during the project execution resultantly cost
overrun was recorded 50% [16]. However, the common goal of construction projects is to complete the
project on time, quality and within the estimated budget. If there is better coordination among the parties
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involved in the construction projects may positively impact project success [20, 21]. Coordination among
clients, consultants and contractors who are the main stakeholders in any construction project, have been
recognized as one of the most crucial components in achieving a construction project's success [17, 19, 18].
The purpose of the coordination process is adding value to the project delivery and to improve efficiency by
addressing interdependence project tasks and parties involved in the project [22, 23]. The uncertainty
condition in the project life cycle impedes teamwork that influences the project’s performance. The
collaboration between all stakeholders to provide the correct information on time is vital [21]. The
construction projects are developed and executed in any public and private construction project. The project
success or failure on the bases of ironclad triangle is well versed in literature and used to assess the project
performance but coordination of parties involved in the project is forgotten that decide the project success
and failure. Indeed, project success in the construction industry is an important issue, but without
considering the coordination of parties involved in project one cannot determine the desired direction of the
projects. It is, therefore, important to understand the factors that reduce coordination among the contracting
parties that potentially impact on project success in the construction sector. Therefore, this research aims to
examine and provide answers to the following questions:

Q) What are the factors that cause lack of coordination in construction projects?

(i) Does the lack of coordination directly influence the project success?

(iii)  How can PLS-SEM (partial least squares structural equation modeling) methods can be applied to
examine the lack of coordination factors that affect the project success in the construction sector.

(iv)  How can this study help managers to address the coordination issues proactively in construction
projects?

The terms coordination and project success was addressed numerous times in previous studies, but little
consideration was paid; how lack of coordination influenced the project success in construction projects,
particularly in Pakistan. The authors believed that there is little literature available on this issue and required
a comprehensive template showing coordination deficiencies among project participants and its influence on
the project success. In this research, the authors’ aims to provide an analytical model that not only enable
practitioners developing professional capability but also help researchers to ascertain the coordination of
stakeholders in construction projects cans its influence on the project success. This study has used PLS-
SEM, which includes a number of revolutionary new latest analytical methods, to measure the proposed
model and the connection between the latent variables, thus providing opportunity to fill a significant

methodological gap in the literature.
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The main objective of this study is to evaluate the critical opinions of construction professionals regarding
coordination factors and their effects on construction project success. Moreover, the research describes the
most effective techniques for the risk reduction of coordination factors affecting project success in the

construction sector. The main objectives of the study include,

o Identifying coordination factors in construction projects to manage or avoid them in future.
o Examining the perceptions of parties that lack of coordination impact on project success,
o Investigating the lack of coordination factors in the Pakistani construction industry that help to

ensure the project success.

Coordination is one of the key considerations in the management of construction projects and an important
contributor to the success of the projects and the accomplishment of objectives. Kubicki el al’s. (2006) study
says coordination is a crucial function during the construction process. Coordination between the members
is a necessary requirement for building efficient and reliable construction processes. They further modeled
the building database and the corporative platform for coordination tools in the building process. This
model-based approach has helped unofficial and understood coordination allowing participants to access the
project’s contextual details thus, improve the coordination process in construction. They mentioned that
construction project success is based on the relationship between those. Pocock (1996-1997) have about the
same view that a fair degree of collaboration between constructors and designers would ensure the optimal
results of the project. Hence, coordination is more required for such an environment to build up teamwork
and integration working environment, and it is critically important for assuring the success in building
projects.

Practitioners usually refer to the state of dependency, relationships or difficult to work together when
addressing coordination [27, 28]. A variety of coordinated activities are undertaken as the project is a
concept that needs continuous coordination throughout the implementation processes in order to achieve
objectives. Most of these activities require support such as frequent meetings among different stakeholders
to enhance the progress of a project with better satisfaction [29]. Salah et al. (2016), Saram et al. (2015)
studies about coordination in which they find coordination factors that influence construction projects. They
divide those factors into different groups and rank coordination factors, for example, all parties participant in
plans, quality assurance plan, and joint site visit etc. Similarly Lyer and Jha (2006) enlisted 59 coordination
activities that impact on the successful completion of building projects, for the aim of his research, the
success of a project was taken into account from the point of view of adherence to quality, cost, time and
conflict were arising.

An empirical study conducted by Lyer and Jha (2006), identified that when conforming with the cost

estimate it is of utmost importance to the stakeholders, that there should be coordination among the project
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team members. They highlighted that contribution of coordination is necessary for the achievement of the
project cost goal. Tarek Hegazy (2001) is presented a beneficial model for design rationale recording, design
changed management and storing design relevant data. The framework offers to enhance design
coordination and manage changes, thus helping to improve the efficiency and consistency of the general
design process, additionally, each building component in the methodology has predefined communication
connection that allows all involved parties to communicate changes to any factor automatically.

Although researchers discuss coordination but they fall short to clearly recognize those activities which the
construction project coordinators need to carry out in order to achieve better coordination [33, 34, 35].
Construction factors are found to be the fundamental elements of coordination process which affect the
performance of the construction projects; in addition, it is necessary to recognize certain factors in order to
improve coordination among construction parties. In fact, contractors are the key participants in the
construction site of construction projects [23]. Therefore, under the supervision of the consultant, all
stakeholders are expected to organize the tasks before and during the construction process to ensure
effective project execution to meet the owner’s objectives. Even though, many researchers discuss
coordination but they fall short to clearly recognize those activities which the construction project
coordinators need to carry out in order to achieve better coordination.

The construction projects are industrialized and implemented in any public and private construction project.
The project achievement or failure on the bases of ironclad triangle is well versed in works and used to
assess the project presentation but management of parties involved in the project is over and done that
choose the project success and failure.

In this study a conceptual model was designed to evaluate the coordination factors that influence the project
success using PLS-SEM. PLS-SEM is a comprehensive multivariate statistical method of analyzing the
variance based structural equations [36, 37]. Path model with latent variables includes measurement models
that describe the relationship between the observable indicators and the latent variables. The structural
equation modeling (SEM) approach is used widely in research and preferred over regression based analysis
to analyze and check complex casual relationships [38, 39]. However, structural equation model is a mixture
of path analysis regression, factor analysis, regression and multiple correlations which make it a most
suitable data analysis tool.

The relationship between coordination and project success can be found in the literature. However, there is a
lack of research that develops a comprehensive variable model about how lack of coordination directly
affects project success. These relationships assist construction management professionals to evaluate and
identify such coordination flaws during project execution that determine the project outcome. In the

literature the relationship is not appropriately addressed. A conceptual model is essential evaluating the lack
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of coordination factors and their direct effect on project success using PLS-SEM. The conceptual model is
defined in the relation between latent and observed variables, respectively. The first stage is to determine the
latent variables in the structural model and innovation the investigative hypothesis, which is coordination
and project success. Because unobserved factors are not calculated directly, a template is needed to develop
for measuring those using observed factors.

In this study, the model developed is focused on 20 observed factors that impact coordination. These factors
are called exogenous factors that are classified into five major groups: planning related factors, resource
handling and documentation related factors, teamwork and leadership related factors, value engineering and
facilitating related factors, and communication-related factors. The latent endogenous variable is project
success, which is measured using four indicators. The manifest factors are measured directly by means of a
five-point Like art scale. The conceptual model explains the relationship between observed endogenous
factors and observed exogenous factors that are also known as dependent latent variables shown in figure
.1.The endogenous factors indicates unobserved dependent factors that can be impacted by both endogenous
and exogenous factors, while exogenous factors are considered as independent latent variables [40].

The issue about what factors impact coordination and affect project success at the project level clearly
remains unanswered via SEM in the context of the construction industry. The aim of this research is to
address this knowledge gap. Hypothesis’s for this study is follows:

Hypothesis 1(H1) lack of coordination directly impact project success.

R1

R4

T1

T2

T4 project success

El
E2
E3

E4

Figure 1 Conceptual model
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The questionnaires were used to collect the survey data from construction industry practitioners. The first
stage was preparing questionnaire identifying factors from literature. The final questionnaire was distributed
among the construction practitioners to get their response from the construction industry of Pakistan. The
detailed questionnaire was distributed into two parts. The first parts of the questionnaire contain
demographic information of the respondents, such as age, education level, Job title and work experience.
The second part of the questionnaire is further divided into two sub-sections as shown in Table .1. The first
sub-section of the questionnaire focused on the questions related to factors affecting project coordination
and the second sub-section focused on factors influencing project success. The closed-end questions were
used in the questionnaire to get the respondents’ opinion using 5 point Likert scale from 1 (strongly
disagree) to 5 (strongly agree). The respondents’ were asked to specify a reasonable significant rating using

likert scale for the 24 variables on the questionnaire.

The identification of 24 factors from the literature provides the basis for the preliminary questionnaire to be
produced. The questionnaire was designed with the purpose as comprehensible as feasible. A pilot survey
was performed before distribution of the final survey questionnaire to modify and finalize the survey
questionnaires. There were four construction professionals involved in examining the questionnaire’s design
and structure to make the questionnaire easy for comprehension. The main objective of the pilot survey was
to verify the accuracy of the questionnaire. It also helped to test whether the significance of all the
hypothesized factors were meaningful and significant to the construction industry of Pakistan. Eventually, a
final questionnaire was developed with the updated list of factors, which was used to collect the information
from the respondents to determine basic relationships and relative importance among the factors, which
supported the successive analysis of coordination flaws and project success.

Table 1 List of factors impacting coordination and project success

Factors Code References

Factors affecting project coordination
Planning relate factors (PF)

1. Lack of quality assurance plan P1 KN. Jah (2007)
2. Better Execution of a project Plan P2 Salah et al.(2016) ,saram et al.(2015)
3. All Parties participation in plan P3 K. Crowston (1994)
4, Lack of Identification of appropriate resources P4 Betts, Martin (1992)
Resource handling and record documentation related factors (RDF)
1. Lack of Controlling project finances R1 Saram et al (2015)
2. Record maintenance R2 Keesoo Kim (2003)
3. Ensuring the timeliness of all work carried R3 Saram et al (2015)
4. Lack of Drawing documentation R4 Salah et al [30]
Teamwork and Leadership related factors (TLF)
1. Lack of Joint site visit T1 S.A Assaf (2006), KN. Jha (2007)
2. Lack of Meetings T2 Crowston (1994)
3. Managing contractual issue T3 Saram et al (2015)

North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 70




4. Maintain proper relationships with all parties T4 K.N. Jha (2006), Saram et al (2015)
Value engineering and facilitating related factors (EFF)

1. Lack of Design and specification clarity El KN. Jha (2007) [41]
2. Lack of gathering and compiling information E2 Chitkara (1998)
3. Identifying potential delays and strategic activities  E3 Saram et al (2015)
4. Lack of Work integration E4 KN jha (2007)
Communication related factors (CF)
1. Open a wide and fast communication channels C1l Harmon, K.J (2003)
2. Maintaining effective organizational structural and  C2 salah et al (2016)
Communication channels
3. Liaison with the client and consultant C3 Fayol,H (1949) (1949)
4. Communicate instances of poor quality, unsafe C4 K.N Jha (2006), saram et al (2015)

Or adverse situations to relevant staff
Factors affecting Project success (PSF)

1. On-time project delivery PS1 Sadeh et.al. (2000)

2. Overall, all stakeholders are satisfied with PS2 Paul Steinfort (2007)

The project outcomes

3. The product quality is accord PS3 Sadeh et.al(2000), Paul Steinfort (2007)
With the predefined standard

4, Project is operating within PS4 Sadeh et.al(2000), Paul Steinfort(2007)

The pre-estimated budget

The final survey questionnaire was distributed through email, personal visit and other social applications
among 600 construction experts. The distributions of questionnaires’ were made among the respondents who
showed interest or accepted the invitation to participate in the research. The survey questionnaire comprised
of cover later outlining the study purpose and ensured maintaining privacy of the respondents. In this
research data collection was made from different institutions such as P&D (planning and development
department), PWD (Public work department), NESPAK (National Engineering Service Pakistan), NHA
(National Highway Authority), DHA (Defense Housing Authority), CBC (Cantonment board Clifton), and
some other private construction companies in Pakistan. Designer, contractor, consultant, client, and other
parties which involve in construction were the main respondents for research. The majority of respondents
were civil engineers. The respondents were CEO (chief executive officer), project manager, site engineers,
designer, project coordinator, planning engineer, and quality surveyor in the construction industry, who had
adequate expert skills to clarify the relation in this research.

A simple random sampling technique was employed to select the sample from Pakistan's construction
industry. The data was selected from the online database, government archives, and organizational records,
which were publicly accessible. Help from the parties involved as regular updates in construction and follow
up emails and phone calls resulted in efficient response time. The survey was conducted (supervise) from
February 15, 2020, to June 6, 2020. Finally, 246 responses were received over four month’s duration,
representing a response rate of 54.7%. Among 246 responses, the demographic information is shown in
table.2. 12.20% of responses have more than ten years of working skill in order to manage the construction
industry. In addition, 92% of respondents had an engineering degree and majority of them are Masters and

PhD degree in the construction field. In a perception analysis of this kind, therefore, the data collected are
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deemed adequate to obtain a better judgment from experienced respondents.

Table 2 Demographic details of respondents

Profile Frequency percentage (%)
Education

Diploma 8 3.25
Bachelors 110 44,71
MS/PHD 128 52.04
Organization position

Chief executive officer 4 1.63
Project manager 31 12.60
Site engineer 78 31.70
Designer engineer 45 18.29
Quiality surveyor 32 13.00
Planning engineer 28 11.38
Project coordinator 28 11.38
Experience (years)

0>5 148 60.16
5>10 68 27.64
More then 10 30 12.20

This portion describes the results of empirical data gathered from the survey. Smart PLS is a modern tool to
analyze the statistical data. Therefore, this study has used PLS-SEM for estimating structural equation
models. The objective of this study is to examine the factors of coordination that influence the construction
project success. In this study, 20 factors impacting coordination and four factors affecting construction
project success were obtained through literature review and used to create a model. The conceptual model
was developed for simulation to measure the impact of coordination factors (IDV) on construction project
success (DV) and implemented PLS-SEM version 3 [52] software to analyze the data. The evaluation of the
model used two approaches for data analysis. The first approach is an evaluation of the external measuring
model, and the second is an evaluation of the internal structural model. In this study, smart-PLS software has

been used to validate and analyze the model.

The outer measurement model is used to check the reliability and validity of the observed variables.
Similarly, the measurement of internal consistency is calculated by means of reliability and individual
manifest test, while the validity of the variables is tested on the bases of discriminating and convergent
validity [49]. Although most of the previous research has accepted a thumb rule indicates that indicators
with loadings range from 0.4 to 0.7, the potential importance of the factors should be considered before
refusal and for indicator loading greater than 0.7 is considered to be highly satisfactory [50].

Table 3 Construct reliability and validity

Construct items loading Cronbach’s alpha CR AVE
PF P1 0.790 0.799 0.870 0.626
P2 0.845
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P3 0.808

P4 0.717

RDF R1 0.802 0.836 0.890 0.670
R2 0.846
R3 0.834
R4 0.792

TLF Tl 0.770 0.811 0.876 0.639
T2 0.840
T3 0.751
T4 0.835

EFF El 0.812 0.832 0.888 0.665
E2 0.815
E3 0.842
E4 0.791

CF C1 0.813 0.843 0.895 0.682
C2 0.898
C3 0.840
C4 0.743

PSF PS1 0.772 0.838 0.892 0.674
PS2 0.843
PS3 0.845
PS4 0.821

The composite reliability (CR), average variance extracted (AVE), and Cronbach’s alpha are the three tests
that can be used in PLS path modeling to determine the convergent validity of the measured construct [51].
Cronbach’s alpha is widely used criterion for internal consistency, which provides an estimate of the
reliability based on the indicator correlations. General lower acceptable limit for a successful model
indicated by Litwin and Fink is a Cronbach’s alpha should be greater than 0.7 [52]. Cronbach’s alpha is
same as CR, so composite reliability value should be greater than 0.7 [49]. Using the AVE as a convergent
validity test, where values of the AVE would surpass 0.5 [53]. A minimum AVE value of 0.5 denotes
satisfactory convergent validity as it implies that the construct reflects an average variance of more than 50
per cent of its items [54]. Cross loadings and Fornell-larker criterion are two measures of Discriminant
validity in PLS path modeling, which stipulate the extent to which the given construct varies significantly
from other constructs [55].

In this research validity and reliability results are shown in the table. 3. According to the table 3, the AVE
value of all constructs are greater than the critical value of 0.5, as well as the Cronbach’s alpha and CR
values of b individual constructs, are higher than 0.7. In addition, the loadings of all factors are within the
appropriate range, which exceeds 0.7. These results show adequate validity and reliability of the measuring
model. The model has also been checked for discriminant validity based on Fornell-larcker and cross-
loading criterion values produced are given respectively in Table 4 and Table 5. The result shows
appropriate discriminating validity because all individual manifest factors have higher values than those in

the corresponding row. It confirmed the convergent and discriminant validity of the measuring model.

Table 4 Fornell-larcker criterion test
Factors CF PF PSF TLF EFF RDF
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CF 0.826

PF 0.663 0.791

PSF 0.737 0.586 0.821

TLF 0.791 0.695 0.761 0.800

EFF 0.745 0.658 0.730 0.760 0.815
RDF 0.650 0.701 0.620 0.740 0.654
Table 5 Cross- loading values

Code CF PF PSF TLF EFF RDF
C1 0.813 0.608 0.610 0.701 0.594 0.586
C2 0.898 0.601 0.637 0.726 0.666 0.573
C3 0.840 0.504 0.582 0.637 0.623 0.541
C4 0.743 0.464 0.606 0.530 0.577 0.436
El 0.599 0.593 0.632 0.682 0.812 0.583
E2 0.616 0.578 0.612 0.642 0.815 0.543
E3 0.604 0.490 0.580 0.568 0.842 0.517
E4 0.611 0.476 0.552 0.579 0.791 0.485
P1 0.498 0.790 0.467 0.507 0.488 0.521
P2 0.533 0.845 0.449 0.557 0.522 0.571
P3 0.539 0.808 0.478 0.580 0.536 0.559
P4 0.523 0.717 0.461 0.550 0.533 0.561
PS1 0.609 0.523 0.772 0.646 0.598 0.498
pPS2 0.571 0.447 0.843 0.588 0.576 0.484
PS3 0.633 0.511 0.845 0.638 0.648 0.535
PS4 0.600 0.437 0.821 0.623 0.569 0.514
R1 0.518 0.563 0.511 0.583 0.563 0.802
R2 0.533 0.577 0.488 0.599 0.533 0.846
R3 0.566 0.586 0.532 0.648 0.527 0.834
R4 0.511 0.567 0.499 0.591 0.519 0.792
T1 0.636 0.581 0.576 0.770 0.561 0.619
T2 0.634 0.591 0.640 0.840 0.626 0.622
T3 0.599 0.465 0.599 0.751 0.626 0.553
T4 0.659 0.579 0.619 0.835 0.618 0.572

Note: Highlight values are loadings for items, which are higher the recommended value 0.7.

The following techniques were used for calculating the structural model outcomes. This means analyzing the
model's analytical capabilities, and the relation between the constructs. The main criteria used to determine
the inner structural model. The important one is the determination coefficient of determination (R?) of the
endogenous latent variables. Adding to that certain functional approaches to calculating the inner structure
model contained model’s predictive relevance (Q?), goodness of fit (GoF), and path coefficient and t-

statistic value.

R? Is a function of the variance described in the endogenous variables and thus a function of the model’s
predictive accuracy? The R? values of 0.19, 0.33 and 0.67 are considered to be low, moderate and
substantial, respectively according to the PLS path models [56]. The final model R? in this research was
0.625, indicating the lack of coordination explains 62.5% of the variation in project success. Hence, project

success can be explained as moderate. For the model to have predictive accuracy, R? should be greater than
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0.10. unless the R? value is less than that, the conceptual model is considered unable to represent the

endogenous variables[57].

In a PLS model, the path coefficient can be obtained as a standardized beta coefficient () [54]. The path
coefficient in a predictor construct reflects the predicted change in the endogenous construct for a unit
change. In the conceptual model, the f values of each path were compared. The higher the B or path
coefficient, its impact on latent endogenous variables is significant. The t-test can determine the importance
of path coefficient. A bootstrapping process is used to measuring the significance of the hypothesis [54]. The
t-statistics and B are given in table.6. At the 5% level of importance, the t-statistics values must be greater or
equal than the cutoff value 1.96 [54].

Table 6 T-statistics and Path coefficient

Hypothesis path value of B t-statistics p-value
CF>Coordination 0.246 21.102 0.000
Coordination >PSF 0.790 19.264 0.000
EFF>Coordination 0.238 21.151 0.000
PF>Coordination 0.200 22.427 0.000
RDF> Coordination 0.221 17.532 0.000
TLF> Coordination 0.238 19.905 0.000

Table 6 reveals the standardized coefficient of coordination and project success is 0.790, and T-statistic
value is 19.264. Therefore, the lack of coordination has a significant influence on project success, which
proves its direct relationship in construction projects. It can be inferred from the results that the study

support the hypothesis i.e., lack of coordination significantly affects project success.

The goodness of fit (GOF) model is an index for the outer measurement model and inner measurement
model to ensure that empirical results are sufficiently explained by the model. The GOF is determined by
Eq.2 in the PLS-SEM [58].

GOF = v (Average R? x Average communality) .......ccccocveeveevevieeceniesseeeenan, Eq.2
The cutoff values for the PLS models global validation range from 0 to 1, resulting in GOF large 0.36,
medium 0.25 and small 0.1 [59]. In this study, the conceptual model’s GOF is taken as the geometric
meaning of the average R?and average communality. The model’s GOF is found to be 0.642, which means

the model suits very well with the data and has high predictive capacity.

The model is expected to forecast by using the Q2 Stone-Geisser value determined by blindfolding
procedures[58]. The criterion of the Stone-Geissor Q2 indicates that the model must be capable of predicting
endogenous latent variable indicators. The value of stone-Geisser below zero indicate a lack of predictive

significance of the model and above zero indicate that the model has a predictive relevance for the particular
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construct[54]. This approach has therefore been adapted to the evaluation of the Q2 model of this study. The
outcomes indicate that the value of Q2 in the model is 0.414, which is greater than zero, which means that
the model has predictive validity. The results of this study provide a better overview of the impact of lack of
coordination on project success and could help to develop a compilation of adequate recommendations and

practical knowledge for sustainable construction projects.

This research was conducted using the PLS-SEM method to examine whether the lack of coordination
factors affect the project success in the Pakistani construction industry. By employing this technique, factors
that influence coordination and its direct impact on project success can be understood. The hypothetical
paths set out in the proposed model were significant. The lack of project coordination has been found to be a
root cause of project failure, after evaluating analyzing all standard beta coefficients’ in the structural
equation model. The findings of the structural model revealed that approximately 62.5% of coordination
factors influence project success in construction projects. It can be concluded that the planning related
factors, resource handling and documentation related factors, teamwork and leadership related factors, value
engineering and facilitating related factors, and communication-related factors were the major factors
directly impact the coordination, and table 3 shows that these have a major relationship with project success.
The communication-related factors (beta 0.246) have the greatest influence on the coordination in terms of
relative importance of these five coordinating factors. The communication-related factors contain four sub
factors: Establishing and maintaining the effective organizational structure and communication (factor
loading 0.898), Liaison with the client and consultant (factor loading 0.840), Open a wide and fast
communication channels (factor loading 0.813), Communicate instances of poor quality, dangerous
situations to relevant personnel (factor loading 0.743). The parties involved in the project need to analyze
these factors to evaluate the degree to which they will impact the construction project’s success in order to
achieve better coordination in construction projects.

Since the communication-related factors have the highest path coefficient (beta 0.246) impacting
coordination, it can be regarded as the most important indicator affecting project success. Unorganized
construction could lead to a poorly coordinated project leading to project failure. To overcome this problem,
project coordinators will be involved in the planning process of the project. The project professionals have
the expertise, qualification, experience, competency and knowledge with respect to construction techniques
and methods, and their participation in the project process’s pre-construction phase could lead to improved
project coordination. It will greatly boost the possibility of project success. The communication-related
factors are obviously a crucial element that should be considered by all participants, because of good
communication, there will be better teamwork.

Coordination not only influenced by communication-related factors, but also by the other model factors, and

this effect has been verified by evaluating relationships. This factor was followed by Planning relate factors
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(beta 0.200), Resource handling and record documentation related factors (beta 0.221), Teamwork and
Leadership related factors (beta 0.238), and Value engineering and facilitating related factors (beta 0.238).
These have been shown in Fig 2. All factors have an almost similar path coefficient in the model. One
potential explanation of why these were almost similar path coefficient is that all factors are significant to
get better coordination for project success.

The model’s predictive accuracy was calculated via R?value. In the PLS path approach analysis, it was
found that a lack of coordination had a major effect on project success in the construction industry. R?value
was 0.625, indicating that the lack of coordination factors explained 62.5% of the variation in project
success. Lack of coordination is directly related to project success at T=19.264 and P=0.000, suggesting that
lack of coordination was a significant predictor of project success. The proposed GOF model ensures that

the model -specific empirical data have a predictive capacity of 64.2%.
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Figure 2 Estimation of the SEM

The model also showed predictive relevance because Q2 value was significantly exceeded zero (Q%=0.414).
To ensure the validity of this research, the results have been reported for conformation and review to
qualified construction experts. Four experts have agreed to join in for expert opinion. The pilot survey was
performed by the selected experts, and they were informed of the significance and context of this research
provided that this not a testing process but validation of the study. All the professionals agree the results
were reliable, and unanimously agreed that the results were important and beneficial to the construction
industry. The findings of this study were believed to help construction professionals and researchers to

understand each other better. This research examined the hypothesis and confirmed that a lack of
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coordination in the project directly influenced project success. Consequently, the lack of coordination in

construction projects frequently contributes to project failure, thus causing construction projects to fail.

The importance of coordination has been acknowledged by the experts and academia in the construction
industry as well as in other fields. Many researchers have highlighted a close connection between the
coordination and the success of construction projects. The research aimed primarily at examining the effect
of the lack of coordination on project success using PLS-SEM. A detailed literature review identified a total
of 20 factors influencing coordination and four project success factors. Data was obtained via a
questionnaire and then the PLS-SEM method was utilized to analyze the data and to test the hypothesis. An
approach was created for evaluating project success, which was informed by five coordination constructs,
namely planning, resource handling and documentation, teamwork and leadership, value engineering and
facilitating, and communication-related factors, and four project success variables. The results of the study
from the calculation of the conceptual model confirmed the hypothesis. The findings of the PLS-SEM study
showed that lack of coordination directly impacts project success (beta 0.790 and R? 0.625) and suggested
that the three most important factors were communication, value engineering and facilitating, teamwork and
leadership related factors with maximum standardized path coefficient. The conceptual model’s GOF index
was calculated at 0.642, indicating that the conceptual model has sufficient validity and reliability, which
matches the data as supported by the PLS-SEM. Nevertheless, the study also showed that these factors not
only influence coordination; a lack of coordination in construction projects also affects project success. The
findings of the standardized conceptual model will help project coordinators to identify areas where
improved coordination is needed.

This research has significant implications for both realistic and theoretical perspectives, based on theoretical
aspects; this research contributes of information or knowledge about lack of coordination and project
success, especially from the construction industry perspective, which hasn’t been examined in previous
studies. This study confirmed that lack of coordination, which includes the five factors, has a major
relationship with project success. Therefore, this research covered this awareness gap by presenting
empirical evidence that lack of coordination directly affects project success. In addition, this research
examined the opinions of construction industry practitioners about these variables through survey-based
analysis, and presented empirical evidence of the substantive relation between these factors that could
expose a casual effect. With respect to realistic contribution, this research will probably provide solutions to
the problems the construction industry faces. In general, it is the hope of the author that this study will
benefit the practitioners of construction projects, who can get advantage from the findings by focusing more
attention on the significant factors that affect the coordination of project. The result could be used by project
coordinators as a basis for the strategic options. In action, it is important to consider the implication of those

results. This study suggests that they should have effective leadership, teamwork sprit, communication, and
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planning and skill engineers for the parties involved in construction. Project success assessment is based on
the coordination. The research was carried out in the context of construction sector in Pakistan. Finally more
studies are proposed as potential research using the same framework and measure for validating and
evaluating results in other countries and creating a validated global model.

The main contribution to the amount of knowledge in this research is to fill the gap in available research by
empirically analyzing how the lack of coordination affects the success of project in the building industry.
The relation between a lack of coordination factors and project success has not been investigated in earlier
research work and this is the first study to investigate empirically this relation in the construction sector.
This relationship is conceptually interesting, as it connects two significant domains of coordination and
project success in construction industry. Therefore, the present research is aimed to add the literature on lack
of coordination and effect on project success in a single study, and to provide significant support to systemic
strategies and decision making to promote comprehension of the desired results. The current research also
introduced an applied advanced statistical model i.e., PLS-SEM, which was previously unavailable in the
literature. This research adopts the latest approach to solving the problems by PLS-SEM and thus
contributes to the knowledge base. The conceptual model and hypothesis are reasonable and result oriented,

undoubtedly add to established knowledge on the subject.

The research work was supported by the Natural Science Foundation of Liaoning Provence under Grant no
2019-MS-052

Some or all data, models, or code that support the findings of this study are available from the corresponding

author upon reasonable request.

[1] R. U. Farooqui, “Assessment of Pakistani construction industry-current performance and the way
forward,” J. Adv. Perform. Inf. Value, vol. 1, no. 1, pp. 51-72, 2008.

[2] Rashvand, “Critical criteria on client and customer satisfaction for the issue of performance
measurement,” J. Manag. Eng., vol. 30, no. 1, pp. 10-18, Jan. 2014.

[3] Y. et Al, “Critical path effect based delay analysis method for construction projects,” Int. J. Proj.
Manag., vol. 30, no. 3, pp. 385-397, Apr. 2012.

[4] Doloi, “Structural equation model for assessing impacts of contractor’s performance on project
success,” Int. J. Proj. Manag., vol. 29, no. 6, pp. 687695, Aug. 2011.

[5] Y. et Al, “Development of a customer satisfaction evaluation model for construction project
management,” Build. Environ., vol. 43, no. 4, pp. 458-468, Apr. 2008.

[6] L. et Al, “Measuring construction project participant satisfaction,” Constr. Manag. Econ., vol. 22, no.
North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 79




3, pp. 319-331, Mar. 2004.

[7] Shenhar, “Project success: A multidimensional strategic concept,” Long Range Plann., vol. 34, no. 6,
pp. 699-725, 2001.

[8] L. et Al, “Determinants of successful design-build projects,” J. Constr. Eng. Manag., vol. 134, no. 5,
pp. 333-341, May 2008.

[9] S. ur Rehman, “Beyond the ‘iron triangle’: Stakeholder perception of key performance indicators
(KPIs) for large-scale public sector development projects,” Int. J. Proj. Manag., vol. 28, no. 3, pp. 228-236,
Apr. 2010.

[10] C. et Al “Framework of Success Criteria for Design/Build Projects,” J. Manag. Eng., vol. 18, no. 3,
pp. 120-128, Jul. 2002.

[11] H. Doloi, “Analysis of pre-qualification criteria in contractor selection and their impacts on project
success,” Constr. Manag. Econ., vol. 27, no. 12, pp. 1245-1263, 20009.

[12] Sadeh, “The Role of Contract Type in the Success of R&D Defense Projects under Increasing
Uncertainty,” Proj. Manag. J., vol. 31, no. 3, pp. 14-22, 2000.

[13] Steinfort, “Critical success factors in project management globally and how they may be applied to
aid projects,” Proc. PMOZ Achiev. Excell. - 4th Annu. Proj. Manag. Aust. Conf. Brisbane, Aust. 28-31
August 2007., no. August, pp. 28-31, 2007.

[14] H. A. Bassioni, “Performance measurement in construction,” Journal of Management in Engineering,
vol. 20, no. 2. pp. 42-50, Apr-2004.

[15] I M. Horta, “Competitive positioning and performance assessment in the construction industry,”
Expert Syst. Appl., vol. 41, no. 4 PART 1, pp. 974-983, Mar. 2014.

[16] Y. Wang, “Coordination Issues in Chinese Large Building Projects Article in Journal of
Management in Engineering,” 2000.

[17] N.S. Grigg, “New paradigm for coordination in water industry,” J. Water Resour. Plan. Manag., vol.
119, no. 5, pp. 572-587, Sep. 1993.

[18] Lammie, “Project management: pulling it all together,” ASCE J. Transp. Eng. Div., vol. 116(TE4,
pp. 437-51, 1980.

[19] L. Ruchelman, “Coordinating tall building development,” ASCE J. Urban Plan. Dev. Div., vol.
106(UP1), pp. 89-101, 1980.

[20] Hossain, “Effect of organisational position and network centrality on project coordination,” Int. J.
Proj. Manag., vol. 27, no. 7, pp. 680-689, Oct. 2009.

[21] A. K. Price D, “Causes Leading to Poor site Coordination in Building Projects,” Organization,
technology & management in construction: an international journal, 2010. [Online]. Available:
https://hrcak.srce.hr/65044. [Accessed: 19-May-2020].

[22] A. Khanzode, “(1) (PDF) Benefits and lessons learned of implementing Building Virtual Design and
Construction (VDC) technologies for coordination of Mechanical, Electrical, and Plumbing (MEP) systems

North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 80




on a large Healthcare project,” 2008. [Online]. Available:
https://www.researchgate.net/publication/237470054 Benefits_and_lessons_learned_of _implementing_Buil
ding_Virtual_Design_and_Construction_VDC_technologies_for_coordination_of Mechanical_Electrical_a
nd_Plumbing_MEP_systems_on_a_large Healthcare_project. [Accessed: 19-May-2020].

[23] K.Crowston, “A Taxonomy of Organizational Dependencies and Coordination Mechanisms,” Cent.
Coord. Sci. Alfred P. Sloan Sch. Manag. Massachusetts Inst. Technol., 1994.

[24] Kubicki, “Assistance to building construction coordination - Towards a multi-view cooperative
platform,” Electron. J. Inf. Technol. Constr., vol. 11, pp. 565-586, 2006.

[25] Pocock, “Relationship between project interaction and performance indicators,” J. Constr. Eng.
Manag., vol. 122, no. 2, pp. 165-176, Jun. 1996.

[26] Pocock, “Impact of management approach on project interaction and performance,” J. Constr. Eng.
Manag., vol. 123, no. 4, pp. 411-418, Dec. 1997.

[27] L. Jha, “Critical determinants of project coordination,” Int. J. Proj. Manag., vol. 24, no. 4, pp. 314—
322, May 2006.

[28] Meixell, “Activity structures in a project-based environment: A coordination theory perspective,”
IEEE Trans. Eng. Manag., vol. 53, no. 2, pp. 285-296, May 2006.

[29] Crowston, “The Interdisciplinary Study of Coordination,” ACM Comput. Surv., vol. 26, no. 1, pp.
87-119, Jan. 1994,

[30] S. et Al, “Identification of coordination factors affecting building projects performance,” Alexandria
Eng. J., vol. 55, no. 3, pp. 26892698, Sep. 2016.

[31] saram et Al, “CONSTRUCTION COORDINATION ACTIVITIES: WHAT IS IMPORTANT AND
WHAT CONSUMES TIME,” J. ofManagement Eng., no. October, pp. 3—-26, 2015.

[32] Hegazy, “Improving design coordination for building projects. I: Information model,” J. Constr. Eng.
Manag., vol. 127, no. 4, pp. 322329, 2001.

[33] A. Walker, Project management in construction. Blackwell Science, 1996.

[34] Harold Kerzner, “Project Management Case Studies (5th ed.) by Kerzner, Harold (ebook),” 1994.
[Online]. Available: https://www.ebooks.com/en-us/book/95652434/project-management-case-
studies/harold-kerzner/?__cf _chl_jschl_tk_ =f80b8f30ee7588456f991f21cc45c¢850923590aeb-1593144976-
0-
AePCcOwWdmmOsYtcs6S2zMjocKwtITLY914ti90iaE3TuXXXvS5xB8CJijVkNuei3hYiSFXnrtbNjMuGKj
KtU-XW2Wa8. [Accessed: 26-Jun-2020].

[35] Edward R Fisk, “Construction project administration (Book, 1997) [WorldCat.org],” Upper Saddle
River, 1997. [Online]. Available: https://www.worldcat.org/title/construction-project-
administration/oclc/300369494?referer=di&ht=edition. [Accessed: 26-Jun-2020].

[36] E.E. Rigdon, “Rethinking Partial Least Squares Path Modeling: In Praise of Simple Methods,” Long
Range Plann., vol. 45, no. 5-6, pp. 341-358, Oct. 2012.

North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 81




[37] RoOnkko, “Partial least squares path modeling: Time for some serious second thoughts,” J. Oper.
Manag., vol. 47-48, no. 1, pp. 9-27, Nov. 2016.

[38] Sarstedt, “Partial least squares structural equation modeling (PLS-SEM): A useful tool for family
business researchers,” J. Fam. Bus. Strateg., vol. 5, no. 1, pp. 105-115, Mar. 2014.

[39] Schubring, “The PLS agent: Predictive modeling with PLS-SEM and agent-based simulation,” J.
Bus. Res., vol. 69, no. 10, pp. 4604-4612, Oct. 2016.

[40] Krajangsri, “Effect of Sustainable Infrastructure Assessments on Construction Project Success Using
Structural Equation Modeling,” J. Manag. Eng., vol. 33, no. 3, p. 04016056, May 2017.

[41] K. Jha, “Ranking and classification of construction coordination activities in Indian projects,”
Constr. Manag. Econ., vol. 25, no. 4, pp. 409-421, 2007.

[42] M. Betts, “Strategic planning for competitive advantage in construction,” Constr. Manag. Econ., vol.
10, no. 6, pp. 511-532, 1992.

[43] K. Kim, “Multi-agent distributed coordination of project schedule changes,” Comput. Civ.
Infrastruct. Eng., vol. 18, no. 6, pp. 412-425, Nov. 2003.

[44] Assaf, “Causes of delay in large construction projects,” Int. J. Proj. Manag., vol. 24, no. 4, pp. 349-
357, May 2006.

[45] K. Chitkara, Construction project management : planning, scheduling and controlling. New Delhi
India: Tata McGraw-Hill Pub., 1998.

[46] Harmon, “Conflicts between Owner and Contractors: Proposed Intervention Process,” J. Manag.
Eng., vol. 19, no. 3, pp. 121-125, Jul. 2003.

[47] H. Fayol, General and industrial management, Pitman & Sons, no. General and industrial
management, Pitman & Sons,. London, Pitman, 1949,

[48] Sadeh et.al. (2000), “The Role of Contract Type in the Success of R&D Defense Projects Under
Increasing Uncertainty,” Proj. Manag. J., 2000.

[49] H. et Al, “An assessment of the use of partial least squares structural equation modeling in marketing
research,” J. Acad. Mark. Sci., 2012.

[50] Henseler, “The use of partial least squares path modeling in international marketing,” Adv. Int.
Mark., vol. 20, pp. 277-319, 2009.

[51] Shanmugapriya, “Structural equation model to investigate the factors influencing quality
performance in Indian construction projects,” Sadhana - Acad. Proc. Eng. Sci., vol. 40, no. 6, pp. 1975-
1987, Sep. 2015.

[52]  fink litwin, “ERIC - ED421520 - How To Measure Survey Reliability and Validity. The Survey Kit,
Volume 7., 1995,” 1995. [Online]. Available: https://eric.ed.gov/?id=ED421520. [Accessed: 08-Jul-2020].
[53] Fornell, “Evaluating Structural Equation Models with Unobservable Variables and Measurement
Error,” J. Mark. Res., vol. 18, no. 1, p. 39, Feb. 1981.

[54] H. et Al, “PLS-SEM: Indeed a silver bullet,” J. Mark. Theory Pract., vol. 19, no. 2, pp. 139-152,

North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 82




Apr. 2011.

[55] J. Hulland, “Use of partial least squares (PLS) in strategic management research: a review of four
recent studies,” Strateg. Manag. J., vol. 20, no. 2, pp. 195-204, Feb. 1999.

[56] W. . Chin, “(PDF) The Partial Least Squares Approach to Structural Equation Modeling,” 1998.
[Online]. Available:
https://www.researchgate.net/publication/311766005_The_Partial_Least Squares_Approach_to_Structural_
Equation_Modeling. [Accessed: 08-Jul-2020].

[57] N. B. M. Falk, “(PDF) A Primer for Soft Modeling,” university of akron press, 1992. [Online].
Available: https://www.researchgate.net/publication/232590534 A _Primer_for_Soft_Modeling. [Accessed:
08-Jul-2020].

[58] Tenenhaus, “PLS path modeling,” Comput. Stat. Data Anal., vol. 48, no. 1, pp. 159-205, Jan. 2005.
[59] S. Akter, “Trustworthiness in mHealth information services: an assessment of a Trustworthiness in
mHealth information services: an assessment of a hierarchical model with mediating and moderating effects

using partial hierarchical model with mediating and moderating,” 2011.

@ © 2021 by the authors. Author/authors are fully responsible for the text,

@ figure, data in above pages. This article is an open access article distributed
under the terms and conditions of the Creative Commons Attribution (CC @
BY) license (http://creativecommons.org/licenses/by/4.0/)

North American Academic Research, 4(1) | 2021 | https://doi.org/10.5281/zenod0.4443028 Monthly Journal by TWASP, USA | 83



http://creativecommons.org/licenses/by/4.0/

