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Accurate cost estimation is crucial for the success of construction projects worldwide.
However, many projects encounter failures due to challenges in this area. Existing
research has primarily focused on developing and comparing cost estimation
methods, as well as identifying factors and best practices for improving cost
estimation performance. Yet, only a limited number of studies have explored deeply
into the relationship between these factors and cost estimation performance. This
study aims to address this gap by investigating how task characteristics and cost
estimation method characteristics affect cost estimation performance from the
perspective of cost estimators. Data were collected from cost estimators in
construction projects and subsequently analyzed using multiple regression analysis.
The results demonstrate that task interdependence and the cost estimation method
characteristics significantly impact the cost estimation performance. This study
provides novel insights regarding the significance of these method characteristics and
sheds light on which task characteristics influence the cost estimation performance.
It also provides the importance of fostering a positive organizational culture to
mitigate the adverse effects of task interdependence on cost estimation
performance. Furthermore, this study recommends further exploration of the
interaction between task and cost estimation method characteristics through task-
technology fit theory or moderator analysis.

1. Introduction

Effective cost estimation plays a crucial role in determining the success or failure of a project.
Unfortunately, many projects worldwide fall short in this area. In fact, despite the growing number
of projects, with an estimated 88 million people requiring project management skills by 2027, a
staggering 65% of projects fail to meet their requirements, particularly in terms of cost [1].
Numerous previous studies have identified poor cost estimation performance as a leading cause of
project failures, especially in construction projects [2,3].
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Cost estimation is a critical element in construction projects as it involves predicting the
financial requirements needed to accomplish objectives within a specified timeframe [4]. When
cost estimation performance is low, significant discrepancies arise between the estimated and
actual costs of project resources. This underperformance not only jeopardizes the project’s success
but also causes financial damage, particularly for design consultancy firms [5]. Fazil [6] identified
several factors affecting cost estimation performance, including the experience and skill levels of
estimators, experience in similar projects, the project teams, financial capability, project
complexity, project information, task characteristics, cost estimation methods, project size, and
external factors. While many previous studies have explored the relationship between these factors
and cost estimation performance [4,7], relatively limited research has delved into the details of task
characteristics within the context of cost estimation.

Furthermore, cost estimation performance is closely tied to selection of appropriate cost
estimation methods. Several factors influence the selection of the most suitable methods for
estimating project costs, such as the available level of project information and the project's
duration. Numerous methods have been developed, each with their unique characteristics, to
predict the estimated total costs of a project. These methods encompass a wide range of
approaches, including parametric and machine learning techniques [8]. These methods’
characteristics can be classified into key categories, namely usability, applicability, accuracy, and
ease of understanding, as identified by Barakchi [8]. Additionally, these characteristics play a
significant role in determining the ideal cost estimation method to be used. However, the literature
on the influence of cost estimation method characteristics has been limited, especially regarding its
impact on cost estimation performance. The rationale behind this lies in the prevailing emphasis
within previous literature on assessing the accuracy of individual methods across diverse domains
and evaluating the performance of various cost estimation approaches in specific contexts [6].

This study aims to investigate the influence of task characteristics and cost estimation method
characteristics on cost estimation performance in construction projects. The findings of the study
reveal that task interdependence and cost estimation method characteristics significantly impact
the cost estimation performance. The structure of the study begins with a comprehensive literature
review on cost estimation performance, task characteristics, and characteristics of cost estimation
methods. Subsequently, hypotheses and a research framework are developed based on the
research objectives. The study then provides a detailed description of the research methodology,
including data collection, measurement of construct items, and respondent demographics. The
results section presents descriptive statistics of the constructs and the outcomes of the regression
analysis. The study explains the implications of these findings from both theoretical and managerial
perspectives. Furthermore, the limitations of the study and suggestions for further research are
discussed before concluding the study with final remarks.

2. Literature Review
2.1 Cost Estimation Performance

Cost estimation performance refers to the accuracy and reliability of cost estimation methods in
forecasting the actual cost of a project [9]. The assessment of cost estimation performance involves
comparing estimated costs with the actual costs of the projects. Good cost estimation performance
is indicated by a low variance between the estimated cost and the actual cost of a project, while
poor cost estimation performance refers to the opposite [10,11]. Cost estimation performance is
also often synonymous with cost estimation accuracy, as many previous studies have explored
many cost estimation methods to determine their accuracy [6].
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Previous studies in the construction industry have concentrated on developing various cost
estimation methods to determine the accuracy level [12-14]. These methods include unit cost,
parametric, historical data, expert judgment, case-based reasoning, artificial neural networks,
Monte Carlo simulation, fuzzy expert systems, software programs, and building information models
[8]. The effectiveness of these methods is crucial for achieving accurate cost estimation
performance, and it is important to follow good practices when utilizing them.

Previous research has emphasized the identification of best practices and factors influencing
cost estimation accuracy [7,15,16]. However, few studies have investigated the causal relationship
between cost estimation performance and these factors. Prior literature has examined cost
estimation performance from an individual-level perspective, considering factors such as the stress
levels of cost estimators [17], organizational control [18,19], and project risk [20]. This study
specifically focuses on the performance of technical aspects of cost estimation at the individual
level, particularly within the context of cost estimators in construction projects. While cost
estimation performance is influenced by various factors, this study specifically examines task
characteristics and technology characteristics, which have been overlooked deeply.

2.2 Task Characteristics

The task characteristics have a direct impact on the accuracy of cost estimation in a project.
Previous studies have approached task characteristics from several perspectives such as task
interdependence, task equivocality, task exception, task analyzability, task difficulty and task variety
[21-23]. Task interdependence explores the degree to which individuals rely on and receive direct
support from others to complete a task [24]. Task equivocality refers to the presence of multiple
and conflicting interpretations surrounding a task's situation [25]. Task exception quantifies the
number of exceptional cases that arise during the course of work [26]. Task analyzability shares
similarities with task equivocality, focusing on the complexity and ambiguity involved in analyzing a
task [27]. Additionally, task difficulty assesses the level of analyzability and predictability associated
with a task, while task variety encompasses the range of diverse tasks that need to be accomplished
[28].

This study aims to investigate how task interdependence, task difficulty, and task variety impact
the performance of cost estimation. Task interdependence is being explored because cost
estimators frequently need to engage in communication and coordination with various
stakeholders, both internal and external, to ensure the success of a project [29]. Task difficulty,
encompassing aspects such as task equivocality and task analyzability, is being examined as certain
cost estimation methods can be challenging to apply, and the construction industry is known for its
inherent uncertainty and complexity [8,30]. The study also considers task variety, which shares
similarities with task exceptionality, as construction cost estimation involves a broad range of tasks
that require diverse skill sets, resources, and approaches to complete a project [31].

Task interdependence is a critical factor that has received significant attention in studies on
individual performance [32,33]. On the one hand, Rico [33] suggested that teams utilizing a highly
synchronous communication method tend to perform exceptionally well when engaging in tasks
with high levels of interdependence. On the other hand, negative interdependence often leads to
conflicts among team members, such as competition, resource acquisition, and hindering others'
work, which can negatively impact individual performance [32]. It is worth noting that task
interdependence can exert both positive and negative influences on individual performance,
thereby presenting an excellent opportunity to investigate its effects on cost estimation at the
individual level in construction projects. Similarly, previous studies on the relationship between task
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variety and individual performance have produced contradictory findings. Zollo [34] demonstrated
that task variety positively affects individual performance by facilitating effective knowledge
transfer during learning. Nevertheless, Narayanan [35] observed an inverted U-shaped relationship
between task variety and individual productivity in offshore software support services. This could
be due to an overwhelming amount of task variety that needs to be handled. Moreover, task
difficulty in cost estimation is associated with challenges in using estimation methods, project
complexity, and resource constraints [6]. Zhao [36] indicated that task difficulty negatively affects
the performance of project managers, leading to job dissatisfaction in incomplete green
construction projects. Similarly, task variety also has a negative effect on individual performance.
Based on arguments on task characteristics, this study hypothesizes as follows:

H,: Task interdependence is a predictor of cost estimation performance.
H,: Task difficulty is a predictor of cost estimation performance.

Hs: Task variety is a predictor of cost estimation performance.

2.3 Technology Characteristics

Technology is defined as a tool that assists individuals in performing tasks [37-39]. In the
construction industry, technology has significantly improved cost estimation through various tools
such as Building Information Modelling (BIM), estimating software, data analytics, machine
learning, mobile applications, and drones. These advancements enhance the accuracy, efficiency,
and productivity of estimating project costs, thereby aiding decision-making and reducing
uncertainties.

Technology is a critical factor in improving individual performance. Several studies have
explored the relationship between technology and individual performance, and they have found
that technology characteristics positively influence performance [40-42]. This study emphasizes the
cost estimation method characteristics, as these methods are common and impactful factors in
determining the performance of cost estimation.

Cost estimation methods play a crucial role in assessing the performance of cost estimation in
construction projects. These methods consist incorporated technologies such as artificial
intelligence, machine learning, deep learning, data analytics, and cloud collaboration [43,44].
Shektar [45] discovered that traditional approaches such as analogy, expert judgment, bottom-up,
and top-down are easy to use and understand but lack accuracy and universal applicability. On the
other hand, technology-driven approaches like artificial neural networks, fuzzy logic, and
constructive cost models are challenging to comprehend and have limited usability, but they offer
improved accuracy and applicability. Barakchi [8] identified four key characteristics of cost
estimation methods, including usability, applicability, accuracy, and ease of understanding.
Therefore, based on this argument, the study proposes the following hypothesis:

Ha: Characteristic of cost estimation methods positively effect on cost estimation performance.
Figure 1 depicts the research model of this study which tests hypotheses that have been

proposed regarding the influence of task interdependence, task difficulty and task variety and cost
estimation method characteristics on cost estimation performance.
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Fig. 1. Research Model

3. Methodology
3.1 Data Collection

In this study, the primary unit of analysis comprised cost estimators actively engaged in
estimating costs for construction projects in Malaysia. A 7-point Likert scale was utilized in this
paper to evaluate the utilized constructs, with a scale ranging from 'strongly disagree' at one end to
'strongly agree' at the other. The choice of this scale was based on its established effectiveness in
accurately capturing the authentic opinions of respondents [46]. The questionnaire within this
paper was structured into two sections. The initial section was dedicated to gathering general
demographic information, such as gender, age, educational background, job position, work
experience, organization type, project type, project details, and similar information. In contrast, the
second section focused on the characteristics of tasks and cost estimation methods that influence
cost estimation performance within the construction industry. To uphold ethical standards in this
study, participants were informed about the survey's content, funding source, research purpose,
and the assurance of confidentiality or anonymity before they took part in the actual questionnaire.

The data collection was conducted through paper-based and online surveys over a duration of
approximately one month. The questionnaire was disseminated among 350 selected respondents.
However, the total number of questionnaires that were collected amounted to only 165, indicating
a response rate of 47.1%. Subsequently, during the process of data analysis, it was found that out
of the 165 collected questionnaires, only 152 could be considered valid and reliable for analysis.
The remaining questionnaires were not included because the respondents lacked any experience in
estimating costs, or due to the survey participants provided very similar answers to a series of
guestions using the same response scale, which could potentially compromise the quality of the
data.

3.2 Data Analysis

The collected data were analyzed using SmartPLS 4 software, specifically employing multiple
regression analysis. This statistical technique enables the exploration of relationships between
multiple independent variables and a dependent variable. Before the analysis, Variance Inflation
Factor (VIF) values were computed to assess the presence of collinearity issues among the
variables. The structural model was then examined through multiple regression analysis to evaluate
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data variance, assess the goodness of fit, and investigate the direct and indirect effects of the
independent variables on the dependent variable.

3.3 Measures

To measure the dependent variable, this study adopted five items from Koopmans [47,48],
which were originally used to measure task performance. The items assess planning, focus, priority,
efficiency, and time management. As for the independent variables, this study adapted task
interdependence [49], task difficulty [50] and task variety [51]. Task interdependence consists of 3
items which focus on interrelated level of tasks. Task difficulty was assessed using four items that
focus on the time required to complete tasks and any difficulties encountered while performing
them. Task variety is measured using three items that focus on different types of tasks.
Additionally, this study adopted items from [52] to measure the cost estimation method
characteristics, originally measuring system quality. The items assess the ease of use, ease of
learning, and effectiveness and efficiency of the results.

4. Results
4.1 Respondent Profiles

Table 1 presents the demographic profiles of the study respondents. The majority of the
respondents were male, comprising 52% of the total, while females made up the remaining these
respondents 48%. More than half of the respondents were under 30 years old, accounting for 52%
of the sample. The proportion of respondents aged between 31 to 40 years old was 30%, while 18%
were over 40 years old. The majority of the respondents had achieved a bachelor's degree (86%),
with the remainder holding diplomas (4%), master’s degrees (9%) and doctorates (1%). In terms of
work experience, most respondents had less than five years of experience (37%), followed by those
with six to ten years of experience (25%). 22% of respondents have between 11 and 20 years of
experience, while 16% have over 20 years of experience. The respondents were classified into three
types of construction firms, with 16%, 63% and 21% being developers, consultants and contractors
respectively. Out of all the contractors, 5% belonged to the low-grade contractors (G1, G2 & G3),
8% were categorized as mid-grade contractors (G4 & G5) and 9% were considered high-grade
contractors (G6 & G7).

Table 1 also displays information about the types of projects that the respondents were
involved in. The majority of the respondents, accounting for 61%, were involved in private projects.
Only 10% of respondents performed cost estimations for public-private partnership (PPP) projects,
and 29% were involved in public projects. The respondents were involved in various types of
projects, with mixed residential and commercial projects being the most common, accounting for
46% of respondents. Residential and infrastructure projects accounted for 20% each while
commercial and industrial projects represented the lowest percentage, with 5% and 8%
respectively.
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Table 1

Demographic profile of respondents

Demographic Information

Frequency Percentage

Gender

Age

Education

Working
Experience

Position

Company
Firm

Contractor'
Grade

Sector Type

Project
Type

Male

Female

Under 20 years old
21-25 years

26-30 years

31-35 years

36-40 years

41-45 years

46-50 years

51-55 years

56 years or above
Diploma
Bachelor's Degree
Master's Degree
Doctorate Degree
1-5 years

6-10 years

11-15 years

16-20 years

21-25 years

26-30 years

31-35 years

37 years or above
Quantity Surveyor
Cost Estimator
Project Manager
Contract Manager
Engineer

Client

Developer
Consultant
Contractor

Grade 1 (G1)
Grade 2 (G2)
Grade 3 (G3)
Grade 4 (G4)
Grade 5 (G5)
Grade 6 (G6)
Grade 7 (G7)
Public
Private

Public Private Partnership (PPP)

Residential Construction

Infrastructure Construction

Industrial Construction
Commercial Construction

Mixed Residential and Commercial Construction

79 52%
73 48%
2 1%
35 23%
42 28%
25 16%
21 14%
3 2%
4 3%
12 8%
8 5%
6 4%
130 86%
14 9%
2 1%
56 37%
38 25%
32 21%
2 1%
9 6%
2 1%
10 7%
3 2%
135 89%
2 1%
6 4%
4 3%
3 2%
2 1%
25 16%
95 63%
32 21%
1 1%
3 2%
3 2%
6 4%
6 4%
6 4%
7 5%
44 29%
93 61%
15 10%
31 20%
31 20%
12 8%
8 5%
70 46%
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4.2 Collinearity

Collinearity refers to a situation where two predictors or independent variables exhibit a high
correlation with each other. According to Daoud [53], the VIF can be used to assess the level of
correlation between variables. A VIF value of 1 indicates no correlation between the variables.
Variables are considered moderately correlated when the VIF values range between 1 and 5.
However, if the VIF exceeds 5, it suggests a high correlation between the variables, indicating
collinearity issues.

In this study, the VIF values for each predictor are presented in Table 2. It is important to note
that none of the VIF values exceed the threshold for collinearity. Therefore, it can be concluded
that there are no collinearity issues in the model.

Table 2

Collinearity using VIF

Constructs VIF
TAV 1.774
TAI 1.378
TAD 2.066
CEM 1.229

Note: TAIl: Task interdependence, TAD: Task difficulty, TAV: Task variety,
CEM: Cost estimation methods characteristic, CEP: Cost estimation performance

4.3 Regression Analysis

Table 3 presents the values of R?, adjusted R?, and the F-test for the regression analysis of the
research model in this study. R’ represents the percentage of the dependent variable's variance
explained by the independent variables, while adjusted R? denotes the improved R? value that
adjusts when a new predictor is introduced, enhancing the model's predictive power. Thus, it is a
suitable measure to assess the goodness of fit of the model. In this study, the predictors, namely
task interdependence, task variety, task difficulty, and characteristics of cost estimation methods,
account for 34.3% of the variances in cost estimation performance. The adjusted R?, measuring the
model's goodness of fit, is calculated at 32.5%.

Additionally, the F-test of overall significance compares the proposed regression model to a
model without any independent variables. The result indicates that our model is a better fit
compared to the model without predictors. The F-test value in this study supports the claim that
the proposed research model provides a superior fit compared to the model with no independent
variables.

Table 3

Overall model of regression analysis
Criteria Values
R’ 0.343
Adjusted R 0.325
F-test 19.166

The results of the multiple regression analysis are summarized in Table 4. The table reveals
that out of the four hypotheses tested, only two hypotheses demonstrate significant findings.
These hypotheses investigate the association between (1) task interdependence and cost
estimation performance (B = -0.171, t = 2.179, p = 0.031), and (2) the characteristics of cost
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estimation methods and cost estimation performance (B = 0.599, t = 8.073, p = 0.000). The analysis
indicates that an increase in task interdependence is linked to a decrease in cost estimation
performance. Furthermore, the results demonstrate a positive relationship between the
characteristics of cost estimation methods and cost estimation performance.

Table 4

Regression analysis and hypotheses decision

Hypothesis Coefficient, B t-value p-value Decision

H, TAI > CEP -0.171 2.179 0.031* Supported

H, TAD - CEP 0.107 1.118 0.266 Not Supported
H; TAV - CEP -0.080 0.900 0.370 Not Supported
H, CEM -> CEP 0.599 8.073 0.000* Supported

Note: *p-value < 0.05; TAIl: Task interdependence, TAD: Task difficulty, TAV: Task variety, CEM: Cost
estimation methods characteristic, CEP: Cost estimation performance.

5. Discussion
5.1 Discussion of Findings

This study examines the impact of cost estimation method characteristics and task
characteristics, specifically interdependence, difficulty, and variety levels, on cost estimation
performance. The findings revealed significant relationships between the independent and
dependent variables.

The findings support H; indicating that task interdependence has a negative impact on cost
estimation performance. This result aligns with a prior study from De Dreu [54]. However, it is
worth noting that there are conflicting findings in the literature 1/10/2024 12:54:00 PM. Task
interdependence can be categorized into two types: negative interdependence and positive
interdependence. In this study, since task interdependence negatively affects cost estimation
performance, it falls under the negative interdependence category. According to Deutsch [32],
negative interdependence often leads to conflicts among team members, including competition,
resource acquisition, and obstruction of others' work, which can have a detrimental effect on
individual performance. Task interdependence also contributes to various types of conflicts, such as
relationship conflicts, procedural conflicts, and cognitive conflicts, depending on the characteristics
of task interdependence [55]. These conflicts may hinder job performance, particularly in tasks
involving high levels of interdependence, such as cost estimation in construction projects.

The positive impact of cost estimation method characteristics on cost estimation performance is
supported by the findings of H4. This aligns with prior research indicating that cost estimation
methods characterized by high usability, applicability, accuracy, and ease of understanding enhance
employee job performance [45,56]. To improve the performance of cost estimators in construction
projects, it is crucial to enhance the usability, applicability, accuracy, and ease of understanding of
cost estimation methods. User-friendly interfaces and intuitive workflows simplify the estimation
process, enabling estimators to concentrate on data analysis instead of struggling with the
complexities of the tool. Ensuring the applicability of the methods enables estimators to align
estimated costs with the specific needs and characteristics of the construction project. This
alignment improves the accuracy and reliability of the cost estimates, facilitating effective project
planning, budgeting, and decision-making. Moreover, employing accurate estimation methods
refined through historical data and advanced techniques further enhances reliability. Lastly, ease of
understanding empowers estimators to comprehend and communicate the results effectively,
validating estimates and making informed adjustments. By incorporating these enhancements, cost
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estimators can significantly contribute to better decision-making and budget control in construction
projects, ultimately leading to improved project outcomes.

5.2 Theoretical and Practical Implications

The findings of this study have significant theoretical and practical implications. Firstly, it
enhances our understanding of how task characteristics, specifically task types, affect cost
estimation performance. Previous literature has identified task characteristics as a factor
influencing cost estimation performance, focusing primarily on magnitude, timing, and interference
level [6]. Therefore, this study provides new insights into the field of cost estimation, particularly in
construction projects, by examining task characteristics from different perspectives. Secondly, this
study represents one of the pioneering attempts to explore deeply the impact of cost estimation
method characteristics on cost estimation performance. While prior studies in cost estimation
methods have primarily emphasized improving accuracy through various approaches [8], recent
research has increasingly focused on investigating the performance of cost estimation using
emerging technologies like artificial intelligence and machine learning [43]. This study addresses the
gap in research concerning the effectiveness of method characteristics and their influence on cost
estimation performance.

From a practical standpoint, this research holds significant implications for cost estimators and
project leaders seeking to enhance their cost estimation performance. Firstly, managers should
foster a positive working environment and cultivate a culture of collaboration among cost
estimators and external parties such as clients, consultants, contractors, and architects. Given the
inherent interdependencies in construction projects, a positive organizational culture can mitigate
the negative impact of task interdependencies on cost estimation by reducing narcissism among
estimators. Secondly, managers should utilize cost estimation methods that offer high usability,
applicability, accuracy, and ease of understanding within their organizations. While it may be
challenging to find methods that possess all these characteristics, managers should be able to
compromise and select the most suitable methods based on project requirements and
organizational objectives. Employing such methods enables cost estimators to enhance their
performance in estimating costs effectively. This study contributes both theoretically and practically
to the field of cost estimation by shedding light on the influence of task characteristics and cost
estimation method characteristics. The insights gained from this research can guide decision-
making and improve cost estimation practices in various contexts.

5.3 Limitations and Future Research

This study has several limitations and suggests various future research directions for scholars in
the field of cost estimation. Firstly, the data used in the multiple regression analysis is not normally
distributed and exhibits a low value of R%. Consequently, the predictive power of the findings in this
study is weak [57]. To enhance the quality of the findings, it is crucial to employ a structural
equation model (SEM) to ascertain the influence of independent variables on the dependent
variable. SEM proves particularly useful as it can accommodate small sample sizes and non-
normally distributed data [58].

Secondly, the variable representing cost estimation methods used in this study reflects the
general characteristics of such methods. Consequently, it becomes challenging to determine which
methods are effective and efficient in enhancing cost estimation performance. To address this
issue, it would be beneficial to treat cost estimation methods as categorical data for future

10



Journal of Advanced Research in Business and Management Studies
Volume 33, Issue 1 (2023) 1-14

research. Further investigation can then focus on exploring the unique characteristics of each cost
estimation method.

Thirdly, this study solely concentrates on the direct impact of task characteristics and cost
estimation method characteristics on cost estimation performance. It is important to understand
how each task characteristic interacts with cost estimation methods. Therefore, this study
recommends future research that investigates the interaction between task characteristics and cost
estimation methods. Additionally, it is suggested that further research adopts the task-technology
fit theory to determine the effectiveness of aligning task characteristics and cost estimation method
characteristics on cost estimation performance.

4. Conclusions

As the performance of cost estimation is a significant factor that contributes to project success,
especially in the construction industry, it is crucial to understand how task characteristics and cost
estimation methods impact the performance of cost estimators. Through testing of proposed
hypotheses, this study has revealed that task interdependence has a significantly negative impact
on cost estimation performance, while cost estimation method characteristics have a significantly
positive effect.

Therefore, managers in estimation consulting firms must be aware of the influence of task
characteristics and cost estimation method characteristics on cost estimator’s performance to
improve the overall project performance. This paper suggests that providing job training to cost
estimators on how to effectively and efficiently use cost estimation methods can improve their
capabilities, especially when using challenging methods with high accuracy. Such training can help
achieve the best estimation performance in the industry.

Acknowledgement
The authors wish to express their gratitude to Universiti Malaysia Pahang Al-Sultan Abdullah
(UMPSA) for supporting this research through the Post-Graduate Research Scheme (PGRS210305).

References

[1] Nieto-Rodriguez, Antonio. "The project economy has arrived." Harvard Business Review 99, no. 6 (2021): 38-45.

[2] Sayed, Mohamed, Mohamed Abdel-Hamid, and Karim El-Dash. "Improving cost estimation in construction
projects." International ~ Journal  of  Construction = Management 23, no. 1  (2023): 135-143.
https://doi.org/10.1080/15623599.2020.1853657

[31 Johnson, Reshma Mary, and Robin Itty Ipe Babu. "Time and cost overruns in the UAE construction industry: a
critical analysis." International Journal of Construction Management20, no. 5 (2020): 402-411.
https://doi.org/10.1080/15623599.2018.1484864

(4] Hatamleh, Muhammad T., Mohammed Hiyassat, Ghaleb Jalil Sweis, and Rateb Jalil Sweis. "Factors affecting the
accuracy of cost estimate: case of Jordan." Engineering, Construction and Architectural Management 25, no. 1
(2018): 113-131. https://doi.org/10.1108/ECAM-10-2016-0232

[5]1  Shash, Ali A., and Doko lbrahim. "Survey of procedures adopted by A/E firms in accounting for design variables in
early cost estimates." Journal of King Saud University-Engineering Sciences 18, no. 1 (2005): 1-16.
https://doi.org/10.1016/51018-3639(18)30819-5

[6] Fazil, Mohammad Waffy, Chia Kuang Lee, and Puteri Fadzline Muhamad Tamyez. "Cost estimation performance
in the Construction Projects: A systematic review and Future Directions." International Journal of Industrial
Management 11 (2021): 217-234. https://doi.org/10.15282/ijim.11.1.2021.6131

[7] Ibrahim, Ahmed H., and Lamiaa M. Elshwadfy. "Factors affecting the accuracy of construction project cost
estimation in Egypt." Jordan Journal of Civil Engineering 15, no. 3 (2021).
https://doi.org/10.2174/1874149502115010290

11


https://doi.org/10.1080/15623599.2020.1853657
https://doi.org/10.1080/15623599.2018.1484864
https://doi.org/10.1108/ECAM-10-2016-0232
https://doi.org/10.1016/S1018-3639(18)30819-5
https://doi.org/10.15282/ijim.11.1.2021.6131
https://doi.org/10.2174/1874149502115010290

Journal of Advanced Research in Business and Management Studies
Volume 33, Issue 1 (2023) 1-14

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]
[22]

(23]

[24]

[25]

[26]

(27]

Barakchi, Moein, Olav Torp, and Alemu Moges Belay. "Cost estimation methods for transport infrastructure: a
systematic literature review." Procedia engineering 196 (2017): 270-277.
https://doi.org/10.1016/j.proeng.2017.07.199

Kouskoulas, Vasily, and Edward Koehn. "Predesign cost-estimation function for buildings." Journal of the
Construction Division 100, no. 4 (1974): 589-604. https://doi.org/10.1061/JCCEAZ.0000461

Khamooshi, Homayoun, and Hamed Golafshani. "EDM: Earned Duration Management, a new approach to
schedule performance management and measurement." International Journal of Project Management 32, no. 6
(2014): 1019-1041. https://doi.org/10.1016/j.ijproman.2013.11.002

Elfaki, Abdelrahman Osman, Saleh Alatawi, and Eyad Abushandi. "Using intelligent techniques in construction
project cost estimation: 10-year survey." Advances in Civil engineering 2014 (2014).
https://doi.org/10.1155/2014/107926

Liu, Li, and Zigrid Napier. "The accuracy of risk-based cost estimation for water infrastructure projects:
preliminary evidence from Australian projects." Construction Management and Economics 28, no. 1 (2010): 89-
100. https://doi.org/10.1080/01446190903431525

Yang, Seung-Won, Seong-Wan Moon, Hangyeol Jang, Seungyeon Choo, and Sung-Ah Kim. "Parametric Method
and Building Information Modeling-Based Cost Estimation Model for Construction Cost Prediction in
Architectural Planning." Applied Sciences 12, no. 19 (2022): 9553. https://doi.org/10.3390/app12199553

Rafiei, Mohammad Hossein, and Hojjat Adeli. "Novel machine-learning model for estimating construction costs
considering economic variables and indexes." Journal of construction engineering and management 144, no. 12
(2018): 04018106. https://doi.org/10.1061/(ASCE)C0.1943-7862.0001570

Arif, Farrukh, Sarosh H. Lodi, and Nida Azhar. "Factors influencing accuracy of construction project cost estimates
in Pakistan: Perception and reality." International Journal of Construction Management 15, no. 1 (2015): 59-70.
https://doi.org/10.1080/15623599.2015.1012141

Enshassi, Adnan, Sherif Mohamed, and lbrahim Madi. "Cost estimation practice in the Gaza Strip: A case
study." IUG Journal of Natural Studies 15, no. 2 (2015).

Leung, Mei-Yung, Paul Olomolaiye, Alice Chong, and Chloe CY Lam. "Impacts of stress on estimation performance
in  Hong  Kong." Construction =~ Management and  Economics23, no. 9 (2005): 891-903.
https://doi.org/10.1080/0144619042000326701

Fazil, M. W,, C. K. Lee, and P. F. M. Tamyez. "The moderating effect of project complexity on the relationship
between organizational controls and cost estimation performance: A conceptual model." In IOP Conference
Series: Earth and Environmental Science, vol. 1067, no. 1, p. 012045. IOP Publishing, 2022.
https://doi.org/10.1088/1755-1315/1067/1/012045

Liu, Li, and Kai Zhu. "Improving cost estimates of construction projects using phased cost factors." Journal of
construction engineering and management 133, no. 1 (2007): 91-95. https://doi.org/10.1061/(ASCE)0733-
9364(2007)133:1(91)

Adafin, Johnson, James OB Rotimi, and Suzanne Wilkinson. "Risk impact assessments in project budget
development: quantity surveyors' perspectives." International Journal of Construction Management 20, no. 1
(2020): 13-28. https://doi.org/10.1080/15623599.2018.1462441

Goodhue, Dale L., and Ronald L. Thompson. "Task-technology fit and individual performance." MIS
quarterly (1995): 213-236. https://doi.org/10.2307/249689

Gebauer, Judith, Michael J. Shaw, and Michele L. Gribbins. "Task-technology fit for mobile information
systems." Journal of information technology 25 (2010): 259-272. https://doi.org/10.1057/}it.2010.10
Granheimer, Klara, Tina Karrbom Gustavsson, and Per Erik Eriksson. "Public procurement of engineering services:
The influence of task characteristics on organisational control." Engineering, Construction and Architectural
Management (2022). https://doi.org/10.1108/ECAM-01-2022-0055

Vidyarthi, Prajya R., Smriti Anand, and Robert C. Liden. "Do emotionally perceptive leaders motivate higher
employee performance? The moderating role of task interdependence and power distance." The Leadership
Quarterly 25, no. 2 (2014): 232-244. https://doi.org/10.1016/j.leaqua.2013.08.003

Shirani, Ashraf I., Mohammed HA Tafti, and John F. Affisco. "Task and technology fit: a comparison of two
technologies for synchronous and asynchronous group communication." Information & management 36, no. 3
(1999): 139-150. https://doi.org/10.1016/S0378-7206(99)00015-4

Perrow, Charles. "A framework for the comparative analysis of organizations." American sociological
review (1967): 194-208. https://doi.org/10.2307/2091811

Lim, Kai H., and Izak Benbasat. "The effect of multimedia on perceived equivocality and perceived usefulness of
information systems." MIS quarterly (2000): 449-471. https://doi.org/10.2307/3250969

12


https://doi.org/10.1016/j.proeng.2017.07.199
https://doi.org/10.1061/JCCEAZ.0000461
https://doi.org/10.1016/j.ijproman.2013.11.002
https://doi.org/10.1155/2014/107926
https://doi.org/10.1080/01446190903431525
https://doi.org/10.3390/app12199553
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001570
https://doi.org/10.1080/15623599.2015.1012141
https://doi.org/10.1080/0144619042000326701
https://doi.org/10.1088/1755-1315/1067/1/012045
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:1(91)
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:1(91)
https://doi.org/10.1080/15623599.2018.1462441
https://doi.org/10.2307/249689
https://doi.org/10.1057/jit.2010.10
https://doi.org/10.1108/ECAM-01-2022-0055
https://doi.org/10.1016/j.leaqua.2013.08.003
https://doi.org/10.1016/S0378-7206(99)00015-4
https://doi.org/10.2307/2091811
https://doi.org/10.2307/3250969

Journal of Advanced Research in Business and Management Studies
Volume 33, Issue 1 (2023) 1-14

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

[43]

(44]

(45]
[46]

(47]

(48]

Gelderman, Maarten. "Task difficulty, task variability and satisfaction with management support
systems."Information & Management 39, no. 7 (2002): 593-604. https://doi.org/10.1016/S0378-7206(01)00124-
0

Doloi, Hemanta Kumar. "Understanding stakeholders' perspective of cost estimation in project
management." International  journal  of project management29, no. 5 (2011): 622-636.
https://doi.org/10.1016/j.ijproman.2010.06.001

Luo, Lan, Qinghua He, Jianxun Xie, Delei Yang, and Guangdong Wu. "Investigating the relationship between
project complexity and success in complex construction projects." Journal of Management in Engineering 33, no.
2 (2017): 04016036. https://doi.org/10.1061/(ASCE)ME.1943-5479.0000471

Wu, Chia-Huei, and Zhen Wang. "How transformational leadership shapes team proactivity: The mediating role
of positive affective tone and the moderating role of team task variety." Group Dynamics: Theory, Research, and
Practice 19, no. 3 (2015): 137. https://doi.org/10.1037/gdn0000027

Deutsch, Morton. "Current social psychological perspectives on justice." (1983): 305-319.
https://doi.org/10.1002/ejsp.2420130308

Rico, Ramdn, and Susan G. Cohen. "Effects of task interdependence and type of communication on performance
in virtual teams." Journal of  Managerial Psychology 20, no. 3/4 (2005): 261-274.
https://doi.org/10.1108/02683940510589046

Zollo, Maurizio, and Jeffrey J. Reuer. "Experience spillovers across corporate development
activities." Organization Science 21, no. 6 (2010): 1195-1212. https://doi.org/10.1287/0orsc.1090.0474
Narayanan, Sriram, Sridhar Balasubramanian, and Jayashankar M. Swaminathan. "A matter of balance:
Specialization, task variety, and individual learning in a software maintenance environment." Management
science 55, no. 11 (2009): 1861-1876. https://doi.org/10.1287/mnsc.1090.1057

Zhao, Xiaojing, Bon-Gang Hwang, and Jane Lim. "Job satisfaction of project managers in green construction
projects: Constituents, barriers, and improvement strategies." Journal of Cleaner Production 246 (2020): 118968.
https://doi.org/10.1016/j.jclepro.2019.118968

Goodhue, Dale L. "Understanding user evaluations of information systems." Management science 41, no. 12
(1995): 1827-1844. https://doi.org/10.1287/mnsc.41.12.1827

Ammenwerth, Elske, Carola lller, and Cornelia Mahler. "IT-adoption and the interaction of task, technology and
individuals: a fit framework and a case study." BMC medical informatics and decision making 6 (2006): 1-13.
https://doi.org/10.1186/1472-6947-6-3

Yang, Jaeseok. "Mobile assisted language learning: review of the recent applications of emerging mobile
technologies." English Language Teaching 6, no. 7 (2013): 19-25. https://doi.org/10.5539/elt.v6n7p19

Tampi, Pradanna Putra, Septa Diana Nabella, and Dewi Permata Sari. "The Influence of Information Technology
Users, Employee Empowerment, and Work Culture on Employee Performance at the Ministry of Law and Human
Rights Regional Office of Riau Islands." Enrichment: Journal of Management 12, no. 3 (2022): 1620-1628.

Heslina, H., and Andi Syahruni. "The influence of information technology, human resources competency and
employee engagement on performance of employees." Golden Ratio of Human Resource Management 1, no. 1
(2021): 01-12. https://doi.org/10.52970/grhrm.v1i1.100

Sapta, I., Muafi Muafi, and Ni Made SETINI. "The role of technology, organizational culture, and job satisfaction in
improving employee performance during the Covid-19 pandemic." The Journal of Asian Finance, Economics and
Business 8, no. 1 (2021): 495-505.

Tayefeh Hashemi, Sanaz, Omid Mahdi Ebadati, and Harleen Kaur. "Cost estimation and prediction in construction
projects: A systematic review on machine learning techniques." SN Applied Sciences2 (2020): 1-27.
https://doi.org/10.1007/s42452-020-03497-1

Khan, Atta ur Rehman, Mazliza Othman, Abdul Nasir Khan, Junaid Shuja, and Saad Mustafa. "Computation
offloading cost estimation in mobile cloud application models." Wireless Personal Communications 97 (2017):
4897-4920. https://doi.org/10.1007/s11277-017-4757-3

Shekhar, Shivangi, and Umesh Kumar. "Review of various software cost estimation techniques." International
Journal of Computer Applications 141, no. 11 (2016): 31-34. https://doi.org/10.5120/ijca2016909867

Finstad, Kraig. "Response interpolation and scale sensitivity: Evidence against 5-point scales." Journal of usability
studies 5, no. 3 (2010): 104-110.

Koopmans, Linda, Claire Bernaards, Vincent Hildebrandt, Stef Van Buuren, Allard J. Van der Beek, and Henrica
CW De Vet. "Development of an individual work performance questionnaire." International journal of
productivity and performance management 62, no. 1 (2012): 6-28. https://doi.org/10.1108/17410401311285273
Koopmans, Linda, Claire M. Bernaards, Vincent H. Hildebrandt, Stef Van Buuren, Allard J. Van der Beek, and
Henrica CW De Vet. "Improving the individual work performance questionnaire using rasch analysis." Journal of
applied measurement 15, no. 2 (2014): 160-175. https://doi.org/10.1037/t35489-000

13


https://doi.org/10.1016/S0378-7206(01)00124-0
https://doi.org/10.1016/S0378-7206(01)00124-0
https://doi.org/10.1016/j.ijproman.2010.06.001
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000471
https://doi.org/10.1037/gdn0000027
https://doi.org/10.1002/ejsp.2420130308
https://doi.org/10.1108/02683940510589046
https://doi.org/10.1287/orsc.1090.0474
https://doi.org/10.1287/mnsc.1090.1057
https://doi.org/10.1016/j.jclepro.2019.118968
https://doi.org/10.1287/mnsc.41.12.1827
https://doi.org/10.1186/1472-6947-6-3
https://doi.org/10.5539/elt.v6n7p19
https://doi.org/10.52970/grhrm.v1i1.100
https://doi.org/10.1007/s42452-020-03497-1
https://doi.org/10.1007/s11277-017-4757-3
https://doi.org/10.5120/ijca2016909867
https://doi.org/10.1108/17410401311285273
https://doi.org/10.1037/t35489-000

Journal of Advanced Research in Business and Management Studies
Volume 33, Issue 1 (2023) 1-14

(49]

(50]

(51]

(52]

(53]

(54]

(55]

(56]

(57]

(58]

Zhang, Zhen, and Min Min. "Organizational rewards and knowledge hiding: task attributes as
contingencies." Management Decision 59, no. 10 (2021): 2385-2404. https://doi.org/10.1108/MD-02-2020-0150

Morgeson, Frederick P., and Stephen E. Humphrey. "The Work Design Questionnaire (WDQ): developing and
validating a comprehensive measure for assessing job design and the nature of work." Journal of applied
psychology 91, no. 6 (2006): 1321. https://doi.org/10.1037/0021-9010.91.6.1321

Baas, Pim, and Co-reader Dr Johan van Rekom. "Task-technology fit in the workplace." Affecting employee
satisfaction and productivity, Rotterdam School of Management, Erasmus University (2010).

Gorla, Narasimhaiah, Toni M. Somers, and Betty Wong. "Organizational impact of system quality, information
quality, and service quality." The Journal of Strategic Information Systems 19, no. 3 (2010): 207-228.
https://doi.org/10.1016/j.isis.2010.05.001

Daoud, Jamal I. "Multicollinearity and regression analysis." In Journal of Physics: Conference Series, vol. 949, no.
1, p. 012009. IOP Publishing, 2017. https://doi.org/10.1088/1742-6596/949/1/012009

De Dreu, Carsten KW, and Laurie R. Weingart. "Task versus relationship conflict, team performance, and team
member satisfaction: a meta-analysis." Journal of applied Psychology 88, no. 4 (2003): 741.
https://doi.org/10.1037/0021-9010.88.4.741

Hsu, Yen. "Exploring task interdependence and cooperative conflicts among engineering designers." Journal of
Engineering Design 29, no. 12 (2018): 709-734. https://doi.org/10.1080/09544828.2018.1542491

Huang, Xiao Xi, Linda B. Newnes, and Glenn C. Parry. "The adaptation of product cost estimation techniques to
estimate the cost of service." International Journal of Computer Integrated Manufacturing 25, no. 4-5 (2012):
417-431. https://doi.org/10.1080/0951192X.2011.596281

Uyanik, Gilden Kaya, and Nese Guler. "A study on multiple linear regression analysis." Procedia-Social and
Behavioral Sciences 106 (2013): 234-240. https://doi.org/10.1016/j.sbspro.2013.12.027

Savalei, Victoria, and Yves Rosseel. "Computational options for standard errors and test statistics with
incomplete normal and nonnormal data in SEM." Structural Equation Modeling: A Multidisciplinary Journal 29,
no. 2 (2022): 163-181. https://doi.org/10.1080/10705511.2021.1877548

14


https://doi.org/10.1108/MD-02-2020-0150
https://doi.org/10.1037/0021-9010.91.6.1321
https://doi.org/10.1016/j.jsis.2010.05.001
https://doi.org/10.1088/1742-6596/949/1/012009
https://doi.org/10.1037/0021-9010.88.4.741
https://doi.org/10.1080/09544828.2018.1542491
https://doi.org/10.1080/0951192X.2011.596281
https://doi.org/10.1016/j.sbspro.2013.12.027
https://doi.org/10.1080/10705511.2021.1877548

