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Background of the Study 
The building industry makes a substantial contribution 
to the economy in development. The construction 
business is one of the world’s largest industries in terms 
of social and economic contributions (Darlow, Rotimi, 
& Shahzad, 2022). Globally, the construction industry 
has faced grave concerns, including enormous losses, 
rising construction costs, and a high project failure 
rate (Oliver, 2018; Sippel, 2021). The Department of 
Commerce, Economic Development, and Employment 
states that as of 2022, the maximum number of 
construction industry enterprises have filed for 
bankruptcy. The Federal Reserve warned about further 
corporate collapse (Visweswaran et al., 2022). One 
western builder with 16 large construction projects 
lost NZD 800 million in 2019. (Noble et al., 2019). 
Inadequate cost management systems are one of the 
primary causes of the failure of a construction project, 
along with cost overruns (Sridarran, Keraminiyage, 
& Herszon, 2017). According to previous studies, the 
probability of a budget overrun occurring worldwide 
is approximately 86%; these negative costs are the 
reason for project failure. Nine out of ten ventures fail 
due to adverse costs (Flyvbjerg, 2021). Following the 
global perspective, the Iraqi construction industry has 
cost control system issues. Hence, efficient cost control 
strategies tend to improve the overall performance of 
construction projects in Iraq and lower the likelihood 
of project failure. A project control system’s primary 
objective is to measure a project’s performance by 
establishing performance criteria, monitoring and 
comparing those standards to actual performance, 

and then making remedial arrangements (Olawale 
& Sun, 2013). Project control also provides historical 
data that aids in future decision-making, estimation, 
and project scheduling (Del Pico, 2013). Current 
research has focused exclusively on the project 
control sector, including models for project control 
controllers, techniques of project control mechanisms, 
the significance and efficacy of project control, as 
well as project control barrier elements (Durdyev, 
2021; Jawad, Ledwith, & Khan, 2022; Olawale & 
Sun, 2015). According to the study’s findings, project 
control systems (PCS) are currently in use, and these 
characteristics are the most influential on the system. 
In the past, researchers constructed various cost 
control systems (CCS), identified novel cost control 
methods and techniques, and established successful 
cost control process (CCP) success factors (Bryde, 
Unterhitzenberger, & Joby, 2018; Jawad & Ledwith, 
2022; Jayaraman, 2016). Thus, a limited number of 
research identifies the CCS performance and the 
internal relationship between the various parts of PCS 
to improve the system.

In the interim, the conceptual framework “maturity 
model” was predominantly used to analyze software 
engineering performance for certain tasks and services 
so that organizations might modify their activities to 
achieve higher performance  (Project Management 
Institute, 2013). Maturity models are intended to 
guide firms in evaluating themselves by comparing 
their quality standards and best practices to those 
of other firms (Albliwi, Antony, & Arshed, 2014). In 

Abstract: With the development of a robust project cost control system 
during the construction phase, the study aimed to improve cost management 
in building projects. Contemporary research also examines the impact of 
facilitators on the system to provide suitable reform strategies. Information was 
collected from 325 project managers using a convenient sampling technique 
for this goal. Using SPSS and AMOS, descriptive and inferential statistics 
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significance of enablers for cost control system improvement. The extended 
model, particularly in the context of Iraq, is seen as a pioneering study that 
could assist future academics in advancing their work.
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addition, maturity evaluations can assist businesses 
in identifying inefficiencies that may impede them 
from achieving their objectives (Jayanetti, Perera, 
& Waidyasekara, 2022). The core principle of the 
conceptual maturity framework is that numerous 
organizational aspects, such as people, functional 
areas, processes, and others, can mature and stabilize 
through a development process (Vásquez et al., 2021). 
Within the construction industry, numerous maturity 
models have been developed and implemented 
over time, with an emphasis on the evaluation of 
certain processes (including risk management, facility 
management, and project execution) and the actions 
that can be taken to improve them (such as strategic 
collaboration), resulting in increased maturity or 
optimization of the existing organization (Hoseini, 
Hertogh, & Bosch-Rekveldt, 2021; Rana et al., 2020). 
Thus, current research establishes a dependable 
“project cost control system (PCCS)” in which enabling 
are linked. In addition, previous research had a strong 
bias towards established economies and paid less 
attention to new economies, notably Iraqi nations and 
underdeveloped countries. Consequently, research 
was done to improve cost management in building 
projects by developing a strong project cost control 
system during the construction phase. To provide 
relevant reform measures for the Iraqi construction 
industry, this article examines how system facilitators 
influence the system.

The study resulted in a substantial body of writing 
that has now been incorporated into the literature 
since the overall conclusions of this research 
provide a comprehensive PCCS to improve the 
cost-effectiveness of construction projects. In 
addition, this research contributes to the literature 
on construction project management by providing 
empirical validation of the functions of enablers 
in enhancing the “project cost control system 
(PCCS)” maturity level. These results have real-
world consequences since they give a framework 
for evaluating existing procedures by decision-
makers. For example, PCCS can be used to improve 
its users’ project cost control practices. Moreover, 
the study could aid regulatory agencies and other 
policymakers in understanding the significance of 
enablers for boosting PCCS, particularly in Iraq. 
Introduction, literature review, study methodology, 
data evaluation and discussion, study limitations, 
and future directions constituted the organization 
of the study.

Literature Review and Hypothesis Development 
A project cost control system (PCCS) might be defined 
as the application process for tracing the performance 
of project cost against the budget of the project cost to 
determine the actual variances in costs to determine 
whether the project’s objectives have been met or 
not (Boyd et al., 2010; Del Pico, 2013). This aids 
organizations in determining the state of a project and 
provides initial warnings concerning cost overruns; 
these alerts prompt managers and decision-makers to 
take appropriate corrective action (Adjei, Aigbavboa, 
& Thwala, 2018). Del Pico (2013) outlined four critical 
aspects of cost management for a project: establishing 
a cost budget baseline; evaluating actual costs; 
predicting changes; and, last, implementing corrective 
steps to remove and minimize the differences.

This technique begins with assessing associated costs 
to produce a budget for the project-scheduled work. 
Typically, the project cost evaluation is established 
by obtaining bids from suppliers and subcontractors 
for each work package and adjusting them (Aşkın, 
2022; Olawale & Sun, 2015). The estimation must 
be fully comprehended by the project control board, 
its underlying assumptions and justifications, and 
the direct and subcontractor activities (Komurlu & Er, 
2018). Cost Breakdown Structure (CBS) would then 
be built utilizing the financial model and Structure 
of Work Breakdown parameters to track cost and 
progress performance. The tasks or groupings of 
work in WBS at the site may not necessarily match the 
actual expenses inside the CBS, prompting the need 
to split expenditures when a joint task is performed 
by many teams (Aziz & Haryani, 2022; De Marco et 
al., 2017; Kyurova & Athanasios, 2018). By developing 
comprehensive project control models, other academics 
exceeded the simple methods of PCCS. Olawale and 
Sun (2015) proposed a strategy cycle-based technique 
to characterize PCCS’s procedures and activities and 
to determine how tasks should be executed. Their 
model consists of best practice recommendations for 
planning, monitoring, reporting, and analyzing cost 
and schedule management operations.

Researchers in this field are also interested in applying 
project CCS methodologies and aspects based on 
well-established project management systems. Many 
strategies for project cost control have been found in 
the literature, including earned value analysis (EVA), 
unit pricing, standard costing, total profit or loss, and 
reconciling labor/plant/actual material cost against 
the anticipated cost (DE CARVALHO, MELBARDIS, 

SANTANA, & SOARES). EVA is the most extensively 
used and effective strategy for reducing the cost of a 
project (Basheer et al., 2022; Cho et al., 2020; Zahoor 
et al., 2022). EVA is a technique used in project 
management for controlling and monitoring purposes 
that extends beyond the simple evaluation of cost and 
schedule summaries. Using EVA, a project manager 
can measure the work accomplished (Scott, 2021). The 
typical EVA comprises three metrics: “earned value 
or anticipated cost of work completed, the actual cost 
of tasks performed, and planned value, or expected 
cost of the project scheduled (EV).” The “cost variance 
(CV 5 EV-AC)” and “cost performance index (CPI 5 
EV/AC)” are assessed to notify project management 
of any deviations from the plan.

The calculated “cost overruns (CV 5 EV-AC)” and 
“standard cost performance (CPI 5 EV/AC)” alert the 
project management to any deviations from the design. 
As information and communication technologies 
advanced, many models have been created to enhance 
the EVA structure’s application (ICT). Fulford and 
Standing (2014) developed an innovative yet simple-
to-understand ICT-based cost control system based on 
EVA to enhance communication between Participants 
from the offices and project sites of “small and medium-
sized contractors.” Pajares and Lopez-Paredes (2011) 
suggested updating the “Cost Control Index” and 
including the monitoring of cost control performance 
in the EVA concept. Several empirical studies have 
proved the effectiveness of EVA in cost tracking and 
management (Kamal et al., 2022). Building information 
modeling (BIM) is a modern breakthrough increasingly 
used to improve PCC for construction projects (Abdel-
Hamid & Abdelhaleem, 2021; Benson & Fortune, 
2022; Elghaish et al., 2019; Li, Wang, & Alashwal, 
2021a), for instance, presented a ground-breaking 
model that combines “earned value management 
(EVM)” and BIM concepts to create “EVM-Grid” that 
generates automatically statistical data for “Cost 
Performance Fraction and Schedule Performance 
Percentage.” This method allows decision-makers to 
monitor and limit smartphone and computer-related 
expenditures to operate more quickly and with greater 
insight. Finally, the analysis of PCCS enablers is the 
essential research topic for this current discussion. 
The project team discovered that several crucial 
factors, including market conditions, government 
regulations, the chosen method of acquisition, a 
lack of innovation, and technical progress, could not 
be “managed” in a controlled manner (Bhatti et al., 
2022; Kirun & Varghese, 2015). To identify changes 

under the project team’s control, only factors within 
the project management and leadership limits were 
chosen as the core focus of this research.

According to a prior study, the project control team 
was not the only factor determining the PCCS’s 
effectiveness; additional requirements included 
tactics for project risk management, historical data 
management, and design quality (De Carvalho et al., 
2016; Kirun & Varghese, 2015; Orgut et al., 2020). 
Further studies demonstrated that the involvement 
of senior leadership, such as staff training, adequate 
finances and resources, and the incorporation of 
length and cost considerations throughout project 
management, may influence the achievement of project 
control (Bridi & Al Hosani, 2022; Fortune et al., 2011). 
According to Jung and Woo (2004) and Ling (2004), 
the performance of suppliers and subcontractors is 
vital in determining how well a project is managed. 
Regarding internal factors, research from prior studies 
revealed that the overall success of the project control 
process could be ensured by the abilities of the project 
working committee and the detailed classification of 
jobs and responsibilities (Jawad, Ledwith, & Panahifar, 
2018; Olawale, 2020). Further research found that 
systematic and detailed financial analysis reports are 
necessary for project control, resulting in the absence of 
systematic corrective measures (Cherian, Munuswamy, 
& Jasim, 2021; Olawale & Sun, 2015). It supported 
the findings of Jawad et al. (2018), who discovered 
that a lack of a uniform approach for collecting and 
analyzing data and a weak reporting system are the 
primary hurdles to the ability of construction projects to 
control costs and schedules. So, these concerns must 
be addressed. Because it is crucial to the success of 
numerous project components, clear communication 
between project partners can contribute to additional 
enhancements (Bouchlaghem, 2012; Culver, 2022).

Additionally, superior communication would likely enhance 
the confidence of project participants, thereby increasing 
the process’ transparency (Olawale, 2020). Even though 
past Models are the result of research that considers 
various programs engaged in multiple procedures and 
sub-processes and has uncovered a vast array of system 
factors, the literature review results indicate that several 
aspects of PCCS require further investigation (De La 
Hoz, 2021; Willems & Vanhoucke, 2015). The efficiency 
of PCCS has not been investigated as of yet. To improve 
the efficiency of such a system, the relationships between 
PCCS processes and sub-processes must be precisely 
specified. Empirically, it has been determined that the 
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pre-control system and the post-control system are 
interconnected, and additional research indicates that 
enablers have an impact on the project control system 
(Charoenngam & Sriprasert, 2001; Hwang et al., 2020; 
Le & Sutrisna, 2023; Taylor, 2008). So, based on prior 
debate, the following hypotheses are presented:

H1: Pre control system has a significant and positive impact 
on In control system of the construction industry in Iraq. 
H2: Pre control system has a significant and positive 
impact on the post-control system of the construction 
industry in Iraq. 
H3: In control system has a significant and positive impact 
on the In control system of Iraq’s construction industry. 
H4: Enablers have a significant and positive effect on the 
pre-control system of the construction industry in Iraq. 
H5: Enablers have a significant and positive significant 
effect on the control system of Iraq’s construction industry. 
H6: Enablers have a significant and positive significant 
effect on the post-control system of the construction 
industry in Iraq. 

Research Design and Sampling Technique
With the development of a robust project cost 
management system during the construction phase, this 
study sought to enhance the ability of building projects 
to control costs. This research also examines the impact 
of facilitators on the system to recommend suitable 
reform solutions. Researchers utilized the quantitative 
research methodology and cross-sectional research 
design for this objective. The nature of the research was 

explanatory. For data collection, the self-administered 
survey questionnaire was employed. The data was 
gathered from project managers using a technique of 
convenient sampling. The research instrument was 
dispersed to 500 project managers, and 325 returned it. 
The questionnaire utilized a five-point Likert scale, ranging 
from 1 (strongly disagree) to 5 (strongly agree). In the 
questionnaire, the in-control system was measured on 
five questions, pre-control on five, post-control on five, 
and enablers on eleven questions. These items were 
taken from the research (Le & Sutrisna, 2023).

Data analysis and Findings
The data was analyzed from both descriptive and 
inferential perspectives. Descriptive analysis was 
conducted using SPSS, and inferential analysis was 
conducted using Amos software. 

Descriptive Statistics 
The descriptive analysis was performed with SPSS. In 
descriptive statistics, the mean value for control is 3.45, 
and the standard deviation is 0.95. The mean value 
before control is 3.85, and the standard deviation is 0.84. 
The mean value after control is 3.90, and the standard 
deviation is 0.93. These scores show that respondents 
rank the constructs used to examine the interdependence 
of variables at a moderate level. Moreover, the values of 
Skewness and Kurtosis vary from 2 to -2, indicating that 
the data is regularly distributed. The values mentioned 
above are projected in Table 1 below.

Table.1: Descriptive Statistics 
N Minimum Maximum Mean Std. Deviation Skewness Kurtosis

INCS 325 1 5 4.14 .952 -1.312 .125 1.971 .250
PRECS 325 1 5 4.15 .920 -1.200 .125 1.625 .250
PSTCS 325 1 5 4.15 .910 -1.175 .125 1.636 .250
ENAB 325 1 5 4.18 .893 -1.230 .125 1.942 .250

Source: Author’s estimations

Inferential Statistics 
The study included AMOS software and structural 
equation modeling (SEM). Latent variables must be 
directly measured; several visible variables can reflect 
latent variables (Byrne, 2012). CB-SEM and PLS-SEM 
are the two SEM techniques used to study structural 
relationships (Dash & Paul, 2021). Often, the purpose of 
the research drives the method selection. CB-SEM is often 
used in theory testing and theory confirmation research.

On the other hand, PLS-SEM is deemed appropriate for 
research aimed at theory prediction and development 

(Hair & Alamer, 2022). Due to the requirement to test 
the current theory, Li et al. (2021b) utilized CB-SEM 
to study the significant relationships between project 
complexity and cost. Hence, CB-SEM using AMOS 
software was utilized for this study.

The model evaluation focuses initially on measurement 
models to evaluate the validity and reliability of construct 
measures. The examination includes “Composite 
Reliability (CR)” to assess “internal consistency, 
individual indicator reliability, and Average Variance 
Extracted (AVE)” to validate convergent validity. Table 

2 presents the validity and reliability results and the 
factor loadings for the indications. All factor loadings 
appear to be more than 0.60, as evidenced by the 
fact that all indicators must be eliminated from the 
recommended observed variables (Gefen & Straub, 
2005). Each CR exceeded the recommended minimum 
value of 0.700. (Wasko & Faraj, 2005). Generally, 
convergence validity is deemed satisfactory when 
all constructs have an AVE of at least 0.50 (Hair et 
al., 2017). Cronbach’s alpha scores and composite 
reliability values exceed the 0.70 threshold, indicating 
that all structures possess high internal consistency 
dependability (Hair et al., 2017). The values mentioned 
above are projected in the Table below. 2

Table.2: Convergent Validity 
Constructs and Items Loadings AVE CR Alpha

In control System 0.773 0.892 0.873
INCS1 0.783
INCS2 0.893
INCS3 0.912
INCS4 0.893
INCS5 0.783

Pre Control System 0.784 0.894 0.846
PRECS1 0.893
 PRECS2 0.731
PRECS3 0.854
 PRECS4 0.823
 PRECS5 0.785

Post Control System 0.706 0.906 0.861
 PSTCS1 0.850
PSTCS2 0.789
PSTCS3 0.888
PSTCS4 0.832
PSTCS5 0.934
Enablers 0.776 0.893 0.840

ENA1 0.758
ENA2 0.825
ENA3 0.865
ENA4 0.837
ENA5 0.831
ENA6 0.865
ENA7 0.831
ENA8 0.791

In conclusion, discriminant validity was confirmed 
because, as shown in Table 3, the square roots 
of the AVE of the constructs are greater than their 
correlations with other Latent variables associated with 
the model, per Henseler, Ringle, and Sarstedt (2015) 
recommendation that all construct values should be 
greater than above diagonal values.

Table.3: Discriminant Validity 
INCS PRECS PSTCS ENA

INCS 0.783
PRECS 0.321 0.894
PSTCS 0.450 0.352 0.783

ENA 0.452 0.732 0.562 0.894

Using a structural model to test the hypothesis, the model 
was further validated based on the effect magnitude, R 
square (Hair et al., 2017). Acceptable and suggested 
values for multicollinearity, as assessed by a variance 
inflation factor (VIF), should be fewer than 5. These VIF 
values were more than 5, so there are no multicollinearity 
issues. In addition, the recommended value for R squares 
exceeds 0.10, the minimum acceptable value. These 
results indicate that the constructs have a coefficient 
of variation that indicates a strong link. The experiment 
results reveal that pre-control has a considerable and 
beneficial effect on the in-control system. This result 
suggests that when the pre-control system is enhanced, 
the in-control system also improves. These findings are 
consistent with prior research (Le & Sutrisna, 2023; Love, 
Zhou, & Matthews, 2019). In addition, the in-control 
system has a considerable and favorable impact on the 
post-control system. This conclusion also suggests that 
the in-control system is a crucial indicator for enhancing 
or expanding the post-control system. This outcome is 
consistent with earlier research (Love et al., 2019). In 
addition, the pre-control system has a favorable and 
significant effect on the post-control system, indicating 
that pre-control is an essential signal that contributes 
to the improvement of the post-control system. These 
results are consistent with earlier research (Sogaxa & 
Simpeh, 2023).

In contrast, the enablers have a favorable and 
significant impact on the in-control system, pre-control 
system, and post-control system. This demonstrates 
that enablers are essential for the in-control, pre-
control, and post-control systems. These results are 
consistent with earlier research (Dimes & de Villiers, 
2021; Sogaxa & Simpeh, 2023). The projected results 
of the preceding discussion are shown in Table 4.

Table.4: Hypothesis Results 
Hypothesis Relationship VIF Parameter 

Estimator
T-

value
p-

value
H1 PRECS->INCS 1.782 0.805 4.162 0.000
H2 PRECS->PSTCS1.673 0.289 4.833 0.000
H3 INCS->PSTCS 1.833 0.232 3.424 0.001
H4 ENA->INCS 1.903 0.311 4.746 0.000
H5 ENA->PSTCS 2.343 0.253 2.963 0.002
H6 ENA->PRECS 2.784 0.892 4.123 0.000
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Figure.1: T Statistics

Conclusion and Recommendations 
Due to market swings and pricing rivalry, construction 
firms in Iraq incur significant losses. Significant project 
management enablers have been identified, and their 
effects on project management have been proven. 
To improve system performance, there has been an 
insufficient exploration of the links between system 
constructions and the systems with their enablers. This 
study used a questionnaire to create and validate a 
model. The model draws links between the system’s 
numerous components and offers stakeholders a 
quantitative method for ranking the various factors 
at play. The research demonstrates that there are 
important linkages between each component of the 
system. This study contributes to the literature on 
construction project management by providing empirical 
confirmation of the roles of enablers in increasing the 
level of maturity of the “project cost control system” 
(PCCS). These results have real-world consequences 
since they give a framework for evaluating existing 
procedures by decision-makers. For example, PCCS 
can be used to improve its users’ project cost control 
practices. In addition, the study could aid regulatory 
agencies and other policymakers in understanding 
the significance of PCCS enablers, particularly in Iraq.

In addition to creating a solid platform for future 
research, this paper’s findings do the same. First, we 
limited our non-probabilistic sample to members of one 
of three Iraqi building trade associations. Even though 
this study was conducted in Iraq and its construction 
sector, it can be extrapolated to other populations 
and locations by comparing their similarities and 
differences. Having proven the validity and reliability 
of the constructs and data utilized in this study, the 
results can be extended to evaluate the usefulness of 
the prioritized improvement areas and gauge the real 
performance of project cost control. In addition, research 
was limited on direct effects, while indirect mediating or 
moderating effects received little attention; therefore, 
further study might be conducted on other mediating 
or moderating effects to examine the variances in 

the findings. In addition, the study was conducted on 
developing economies. Still, future research might be 
undertaken on established economies to compare 
results, as the culture of developed nations differs from 
that of developing economies.
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