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ABSTRACT 

The construction industry leads the national economy in developing countries. It involves 
industrial requirements, such as developing technologies, related expertise, demand 
variability, high production speed and progress. Firms in the industry use subcontractors to 
produce fast, effective solutions. Therefore, projects’ success varies depending on 
subcontractors’ rather than general contractors’ performance. This study aimed to develop a 
model of selection criteria for subcontractors and measure their impact on project success. 
Construction firms using subcontractors were chosen as the target group. Data on the 
selection of subcontractors from 93 construction firms that employ subcontractors in their 
projects were collected through a survey. The impact of the subcontracting selection factor 
on projects’ overall performance was presented with five hypotheses and modeled using a 
structural equation model. The weight of each selection factor in the subcontracting selection 
and the impact on the overall project were designated in the model by determining the 
standardized regression weights (β). Four hypotheses were accepted and one rejected. This 
study may contribute to the prequalification conditions in the process of selecting 
subcontractors in the future. 

Keywords: Subcontracting, subcontractor selection factors, subcontractor project 
performance. 

 

1. INTRODUCTION 

Subcontracting is a popular term within the construction industry and Doloi et al.’s [1] model, 
which measures the impact of contractor selection on project success, was developed (by 
adding safety performance) and used to measure subcontractors’ impact on project 
success[2]. General contractors tend to work with subcontractors for reasons such as cost, 
better management of time and quality and an opportunity to work with experts [3]. 
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Subcontractors can generally be defined as parties that co-operate with general contractors 
based on their skills and competencies in the execution of construction projects. The 
construction industry has a hierarchical structure consisting of the general contractor 
contracting with the customer, subcontractors working with the general contractor and 
numerous members of staff working in both. 

A construction project is awarded to a general contractor, who is an expert in its field and has 
completed prior projects, to conduct a specific project. The general contractor is responsible 
for the management process, such as executing agreements with the clients, project finance, 
supplying material and equipment and reviewing the progress of the project [4]. The main 
purpose of contractor selection is to reduce the project risk, maximize the quality and 
maintain a strong relationship between the project parties. The same concept is applied to the 
subcontractor selection process. According to Albino and Garavelli [5], the success of 
subcontractors is the key element of the performance of the general contractor. This is 
asserted by the study conducted by Mbachu [6] as well. According to some proprietors, the 
cost is the most fundamental criterion in the contractor selection process. However, following 
the research conducted, more consideration should be given to a selection process with 
multiple factors in contractor selection. Many general contractors and owners only deal with 
the lowest bidder and ignore other criteria in their consideration. A similar situation applies 
to the subcontractor selection process [7]. 

Subcontractors have a vital role in the construction industry and are specialized contractors 
hired to conduct specific tasks in a project. In many projects, especially building projects, the 
work carried out by subcontractors can amount to 80–90% of the total work. Hinze and 
Tracey [8] and Dainty et al. [9] stated that 57% of the gross amount of construction work 
(including small-scale maintenance repairs) consists of consumables and subcontracting 
services. The larger and the more complex a project becomes, the more subcontractors are 
needed [10]. Therefore, whenever a large construction project takes place, the number of 
subcontracts increases. Miller et al. [11] pointed out that material and service purchases from 
suppliers and subcontractors make up approximately 75–80% of the total cost. 
Kumaraswamy and Matthews [12] asserted that subcontractors can contribute up to 90% of 
the total construction project value. Subcontracting is a solution to uncertainty and 
complexity whereby trust, technical and financial risks are shared between the parties [13]. 
The subcontractor selection procedure varies according to conditions related to the 
necessities, environment and agreement. The more important the agreement is, the more 
attention should be paid to the selection and purchase processes [14]. 

The Turkish construction industry is one of the industrial sectors that uses subcontracting 
most comprehensively. Subcontracting services are considered as a fundamental and 
unchanging feature of construction-based organizations [15]. Subcontracting enables 
employment at the minimum and encourages expertise in construction projects [16]. Topcu 
[17], Ulubeyli et al. [18] and Polat et al. [19] conducted research related to the selection of 
subcontractors in Turkey. This study offers a different performance measurement model from 
others. The research objective is to measure the impact of subcontractor selection criteria on 
project success. In the literature section of this study, national and international studies 
related to subcontracting selection are examined. Hypotheses regarding this research are put 
forward. Finally, the findings and conclusions are presented. 
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2. LITERATURE RESEARCH  

Albino and Garavelli [5] explained the complexity of subcontractor selection among 
companies operating in the construction industry. According to Albino and Garavelli, this 
process is conducted following the intuition and experiences of the firm managers rather than 
depending on the data. Five measurement factors were defined, and each was measured with 
a single question and evaluated statistically. Hatush and Skitmore [20] identified a systematic 
multi-criteria decision analysis technique based on utility theory and evaluation according to 
the capacities of different subcontractors for proposal and selection in a construction project. 
Data on 24 measurement factors obtained from 5 contractors were evaluated. Okoroh and 
Torrance [21] and Abbasianjahromi et al. [22] used the fuzzy logic theory for subcontractor 
selection in repair projects. Dloi et al. [1] measured project success with (1) soundness of the 
business and workforce, (2) planning and control, (3) quality performance and (4) past 
performance. For this measurement, the effects of these factors on each other are included in 
the model. Piasny and Paslawski [23] researched the progress of quality by selecting the most 
appropriate subcontractor using survey data obtained from 8 construction projects. Bingöl 
and Polat [24] stated that general contractors’ selection of subcontractors according to the 
lowest price results in them working with poor-quality subcontractors. They introduced a 
performance measurement system taking key performance indicators (KPI) as a model while 
mentioning the importance of performance assessment in the subcontractor selection process. 
Lew et al. [25] developed a structural equation model that evaluates the data obtained from 
162 general contractor companies. Yu et al. [26] developed a model called PreCSAM for 
contractor selection. This model offers a three-stage evaluation with criteria such as the 
lowest offer and the best value. 

In the doctoral study by Ulubeyli [15] on subcontractor selection in the Turkish construction 
industry, a fuzzy decision-making base model was developed and tested in a construction 
project. Graduate studies on the subcontractor selection process were carried out with the 
analytic hierarchy process (AHP) method [27] and the analytic network process (ANP) 
method [28]. Polat and Damci [29] determined the importance levels of the criteria used in 
the subcontractor selection of Turkish companies in international construction projects. 
Aydın et al. [30] solved the subcontractor selection problem through the TOPSIS and VIKOR 
methods. Ulubeyli et al. [18,31] examined the subcontractor selection of Turkish companies 
in international construction projects based on fuzzy importance weights. Erdoğan [32] used 
the TOPSIS methodology for risk-based subcontractor selection. The studies conducted 
mostly aimed to determine the importance level of subcontractor selection criteria, and no 
research has been conducted on the impact of these selection criteria on project success.  

The analysis methods used in the literature research on subcontractor selection are generally 
based on AHP or first-generation statistical methods (such as regression analysis). Structural 
equation modeling, referred to as a second-generation data analysis technique [33], has been 
used in several studies (e.g. [1,25]). The structural equation model provides a systematic and 
comprehensive approach to a complex research problem in a single process by modeling the 
relationships between many dependent and independent variables [34]. In this study, a model 
was developed to measure the direct effects of expressions of subcontractor selection criteria 
on project success. The developed model is based on the model previously used by Dloi et 
al. [1]. In this model, the safety performance factor was included in addition to Dloi et al.’s 
measurement factors. 
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3. SUB-CONTRACTOR SELECTION IN CONSTRUCTION PROJECTS  

Many general contractors work in the construction area and hire subcontractors. A general 
contractor can deal with some parts of the work itself; however, it should work with expert 
subcontractors to complete most of the project successfully. While a good subcontractor 
contributes to the success of a project, a bad subcontractor can lead a project into trouble. 

The selection of the right subcontractor increases the general contractor’s success in 
construction projects [35]. Different models have been presented in the literature regarding 
the importance of subcontractor selection. Mbachu [6], in his study, examined the effective 
criteria to evaluate the ability of subcontractors to be invited to participate in the tender 
process. Subcontractors are listed according to the decision makers’ opinions in line with the 
determined criteria. In the selection of the best candidate, their parameters are considered, 
including the weight of each decision maker, the weight of each criterion and the 
subcontractor scores. Wang et al. [36] applied fuzzy logic and genetic algorithms together to 
develop a fuzzy hybrid model in subcontractor selection. In their work, they divided projects 
into sub-projects via fuzzy logic and assigned the best subcontractor to each sub-project. Ng 
and Luu [3] collected the prior records of successful and unsuccessful subcontractors and 
submitted a model that they built on case-based reasoning. Hartmann and Carteling [37] 
searched for the criteria that general contractors give more importance. The results obtained 
showed that the price is the most important criterion for general contractors. Kozlovska and 
Strukova [38] stated that reliability performance should be added to the determining key 
factors for the selection of a contractor or subcontractor.   

In this study, the fundamental factors that can be used for subcontractor selection by general 
contractor companies in construction projects were identified using an evaluation undertaken 
through literature research on similar studies (e.g. [1, 25, 29, 39, 40]) in the construction 
industry or in different organizations. On the other hand, as subcontractors are a kind of 
contractor, they make use of the factors formed for the selection of the general contractor. In 
this context, five selection factors that play a role in subcontractor performance were 
investigated in this study: (1) soundness of the business and workforce (SBW), (2) planning 
and control (PC), (3) quality performance (QP), (4) past performance (PP) and (5) safety 
performance (SP). The overall project success (OPS) was determined through the variables 
of duration, budget, quality and cost. Please find the measurement factors used in the study 
in Table 1. 

 

Table 1 - Measurement factors used in the research. 

Factors and indicators Source reference 
Soundness of business and workforce (SBW) 

• Technical expertise (SBW1) 
• Defects liability attitude (SBW2) 
• Site safety records (SBW3) 
• Successful past projects (SBW4) 
• Yearly turnover (SBW5) 
• Relevant work experience (SBW6) 
• Working capital (SBW7) 

 
 
 
Doloi et al. [1] 
Lew et al. [25] 
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Table 1 - Measurement factors used in the research. (Continue) 

Factors and indicators Source reference 
Planning and control (PC) 

• Plant maintenance programs (PC1) 
• Work method statement (PC2) 
• Work's quality record (PC3) 
• Flexibility in the critical paths (PC4) 
• Failure to comply with quality specifications (PC5) 
• Failure in on-time delivery (PC6) 

Quality performance (QP) 
• Tender quality (QP1) 
• Tender timeliness (QP2) 
• Safety initiatives record (QP3) 
• Quality control and quality assurance programs (QP4) 
• Query response timeliness (QP5) 
• Failure to perform safety requirements (QP6) 

Past performance (PP) 
•  Length of relationships (PP1) 
• Regulation knowledge (PP2) 
• Turnover fluctuations (PP3) 
• Time in business (PP4) 
• Overall trade experience (PP5) 
• Past record of conflicts and disputes (PP6) 

Safety performance (SP) 
•  Safety control (SP1) 
• Investigation of causes of accidents (SP2) 
• Safety trainings (SP3) 
• High safety motivation (SP4) 

Overall project success (OPS) 
•  On-time project delivery (OPS1) 
• On-budget project delivery (OPS2) 
• Desired quality outcomes (OPS3) 
• Cost savings (OPS4) 

 
 
Doloi et al. [1] 
Lew et al. [25] 
 
 
 
 
Doloi et al. [1] 
Lew et al. [25] 
Polat and Damci [29] 
 
 
 
 
Doloi et al. [1] 
Lew et al. [25] 
Polat and Damci [29] 
 
 
 
Subramaniam et al. [39] 
Lew et al. [25] 
Polat and Damci [29] 
 
 
 
Doloi et al. [1] 
Tam et al. [40] 
 
 

 

4. RESEARCH METHODOLOGY  

A survey was conducted to determine the effect of subcontractors on the success of 
construction projects. The survey form used in this study was prepared following principles 
determined using scientific research methods [41]. The survey questions were evaluated on 
a five-unit Likert scale from “totally agree to totally disagree.” 

The sample of this study, which examined the impact of subcontractors on project success, 
was determined as construction projects hiring subcontractors. The judgment sampling 
method was used to identify the research sample due to the lack of a database showing 
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projects in which subcontractors were hired. The subcontractors that participated in the 
research consisted of technical staff and firm managers. For this reason, project managers, 
project supervisors, technical office managers, chefs and engineers in the construction area 
were determined as the target respondents of the research. Following the determination of 
the sample and target respondents, 150 construction companies, in conformity with the 
determined factor, were contacted in person, by telephone or by e-mail; 98 participants 
formed the scope of the study, and 5 survey forms were omitted from the assessment due to 
insufficient information. Therefore, the information obtained from 93 participants in the 
survey, which aimed to measure the impact of subcontractors on project success, was 
assessed following the guidance. 

In this study, the structural equation model was used to analyze the data. Since the structural 
equation model involves adding the effect of each measurement indicator to the model, it has 
frequently been used in recent years [42,43,44]. The structural equation model was used to 
examine the hypotheses proposed above and presented in Figure 1. To increase the strength 
of the structural equation model [45,46,47], the width of the sample was upgraded with the 
bootstrap algorithm, and the value of the bootstrap was set as 500. 

 
Figure 1 - Hypothetical model of the relationship between subcontractor performance and 

overall project success. 
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The studies mentioned above provided a theoretical base for the model created in this study 
and presented in Figure 1. Five research hypothesis were presented in this study to investigate 
the impact of five fundamental factors used in subcontractor selection (SBW, PC, QP, PP 
and SP) on the overall project success (OPS). 

H1: The soundness of the business and workforce (SBW) has a positive and significant 
effect on the overall project success (OPS). 

H2: Planning and control (PC) have a positive and significant effect on the overall project 
success (OPS). 

H3: Quality performance (QP) has a positive and significant effect on the overall project 
success (OPS). 

H4: Past performance (PP) has a positive and significant effect on the overall project 
success (OPS). 

H5: Safety performance (SP) has a positive and significant effect on the overall project 
success (OPS). 

 

5. RESEARCH FINDINGS   

Information on the participants in the research is presented in Table 2. The table shows that 
42% of the participants are in the age range of “30–40,” 29% are 30 years old or younger, 
23% are in the age range of “40–50,” 5% are in the age range of “50–60” and 1% are aged 
60 years or more. The distribution of project types found in the survey is 54% “general 
projects,” 27% “public projects,” 15% “road projects” and 4% “infrastructure projects.” 
Information regarding the subcontracting companies that had their contracts terminated 
during the project are also presented in Table 2: 70% of the participants responded “no,” 29% 
responded “yes” and the response of 1% was “unspecified”.  

 

Table 2 - Information about the participants. 

 Distribution Rate 

Age range of the participants 

30 and under 
From 30 to 40 
From 40 to 50 
From 50 to 60 
60 and above 

29% 
42% 
23% 
5% 
1% 

Project type 

Public project  
Road project  
Infrastructure project 
General project  

27% 
15% 
4% 
54% 

Did you terminate the contract of any subcontractors? 
Yes 
No 
Unspecified 

29% 
70% 
1% 
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In the scope of the research, reliability analysis of the data to be used in the evaluation of the 
five subcontractor selection factors that have an impact on project success was performed by 
means of the SPSS program. Reliability analysis aims to determine the consistency of the 
questions among the measurement subjects. The Cronbach’s alpha (α) values obtained as a 
result of the reliability analysis and the average and standard deviation values regarding the 
variables are presented in Table 3. 

 

Table 3 - Mean (), standard deviation (), Cronbach’s alpha () and average variance 
extracted (AVE) values of the variables used in the study. 

Factor Item 
number 

Mean 
() 

Standard 
deviation () 

Cronbach’s 
alpha () 

AVE 

Soundness of the 
business and 
workforce 

7 3.800 0.73945 0.880 0.497 

Planning and control 6 3.916 0.70167 0.825 0.414 
Quality performance 6 3.932 0.72844 0.826 0.691 
Past performance 6 3.950 0.64024 0.769 0.412 
Safety performance 4 4.151 0.82305 0.858 0.749 
Overall project 
success 4 4.048 0.73593 0.796 0.412 

 

The Cronbach’s alpha (α) value is an average of the standard change in weight that is found 
by the ratio of the sum of the variances stated in the questions in the sample to the overall 
variance. Whenever the Cronbach’s alpha (α) value is 0.70 and above, the questions stated in 
that group are considered as reliable [48]. The Cronbach’s alpha value of all the variables 
provided in Table 3 is above 0.70 and therefore the measurement is statistically reliable. As 
presented in Table 3, all the obtained average variance extracted (AVE) values exceed the 
recommended value of 0.50 [49]. Eliminated measurement items (SBW2, SBW5, SBW7, 
PC3, PC6, QP1, QP2, QP5, PP3, PP4, SP4) were not taken into consideration in the 
evaluation as they weaken the strength of the model when calculating the AVE value.  

The structural model recommended for the research method was analyzed using Amos 23.0. 
The recommended goodness-of-fit (GOF) values obtained from the solution of structural 
models are stated in Table 3. The recommended level of GOF values was obtained from the 
studies by Tawalare et al. [50], Durdyev and Ihtiyar [51], Zhao et al. [52] and Civici [53]. 

The reliability of the results obtained from the model was interpreted using the GOF results 
given in Table 4. As a result of the analysis of the model, it can be seen that the GOF values 
are above the recommended threshold values, and this indicates that the B values obtained as 
a result of the analysis are significant and reliable. In Figure 2, the standardized regression 
weight values are presented regarding the measurement items related to the variables used in 
the model. 
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Table 4 - Results of GOF and the recommended level of GOF measures. 

Goodness-of-fit (GOF) measure Results of GOF Recommended level of GOF 
X2/degree of freedom 1.137 3.0 
GFI (goodness-of-fit index) 0.863 0.90 
AGFI (adjusted goodness-of-fit index) 0.765 0.80 
NFI (normal fit index) 0.897 0.90 
CFI (comparative fit index) 0.986 0.90 
TLI (Tucker–Lewis index) 0.977 0.95 
IFI (incremental fit index) 0.986 0.95 
RFI (relative fit index) 0.839 0.90 
RMSEA (root mean square error of 
approximation) 0.039 0.05 

 

 
Figure 2 - Measurement model with standardized path coefficients. 
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The weights for all the measurement items were found to be statistically positive and 
significant (p<0.05) except for the impact of safety performance (SP) on the overall project 
success, which was found to be statistically negative and not significant (p=0.617, p>0.05). 

 

6. CONCLUSIONS  

The main purpose of the contractor selection process is to reduce the project risk, maximize 
the quality and ensure timely completion of the project by maintaining a strong relationship 
between the project parties. The same process applies to the subcontractor selection process. 
This process is quite important for companies that have a project commitment. In this study, 
the performance factors of subcontractors used in construction projects were assessed and 
the impact of the subcontractor performance on the overall project performance was 
measured. Construction firms that use subcontractors were selected as the target group, and 
data were collected through the survey method. A reliability analysis was conducted on the 
data obtained from 93 participants. As in every scientific study, this study was carried out 
within a certain scope due to resource limitations. These limitations were time, financial 
resources, human thinking and interpretation capacity. 

Four of the five hypotheses proposed in this study were accepted, and only safety 
performance was rejected. An examination of Figure 2 shows that “quality performance” 
(QP) is the leading criterion among the subcontractor selection factors. These factors were 
observed as a situation that was overemphasized by the participants during the face-to-face 
data collection process. Numerous contractual sanctions and audit frequency regarding 
quality performance made these factors important for the general contractors’ selections. The 
soundness of the business and workforce (SBW) was measured as a secondarily important 
factor. The underlying reason for the importance of the factor is that subcontractors represent 
general contractors in their work. They continue to work with the subcontractors with which 
they have previously worked and been satisfied in forthcoming projects. General contractors 
give importance to the past performance (PP) and the planning and control (PC) of 
subcontractors. While these two factors show the success of the completed work, they are 
also a reference for the projects that they will perform. Safety performance puts pressure on 
overall project success, both at the subcontractor level and at the general contractor level. 
Since it is the responsibility of the general contractor to ensure work safety in the project, 
subcontractor employees are often expected to follow only the safety instructions. Therefore, 
although it is an important factor for general contractors, there is no statistically significant 
relationship between the overall project success and this situation. 

The most important contribution of this study is that four factors that have a direct positive 
effect on project success and the expressions used in their measurement can be used in the 
pre-evaluation process of subcontractor selection. Thus, general contractors will realize more 
successful projects with subcontractors that have a certain prequalification. The most 
important limitation of this study is the small number of participants. This situation affects 
the number of measurement factors. In the future, considering the subcontractors’ fields of 
activity, more research with more measurement factors and more participants is 
recommended. 

 



Ali Erkan KARAMAN, Koray SANDAL 

12115 

References 

[1] Doloi, H., Iyer, K.C. and Sawhney, A., Structural equation model for assessing impacts 
of contractor’s performance on project success, International Journal of Project 
Management, Vol. 29, pp. 687-695, 2011. 

[2] El-Mashaleh, M. S., A construction subcontractor selection model, Jordan Journal of 
Civil Engineering, Vol. 3., No.4, pp. 375-378, 2009. 

[3] Ng, S. T.; Luu, C. D. T., Modelling subcontractor registration decisions through case-
based reasoning approach,  Automation in Construction Vol. 17, No. 7, pp. 873–881, 
2008. 

[4] Benjaoran, V., A cost control system development: A collaborative approach for small  
and medium-sized contractors, International Journal of Project Management, Vol. 27, 
pp. 270–277, 2009. 

[5] Albino V and Garavelli A.C., A neural network application to subcontractor  rating  in  
construction  firms,  International  Journal  of  Project Management, Vol. 16, pp. 9–14, 
1998. 

[6] Mbachu, J., Conceptual framework for the assessment of subcontractors’ eligibility and 
performance in the construction industry, Construction Management and Economics 
Vol.26, pp. 471–484, 2008. 

[7] Marzouk M. M., El-Kherbawy A. A. and Khalifa M., Factors influencing sub-
contractors selection in construction projects, HBRC Journal, Vol. 9, No.2, pp. 150–
158, 2013. 

[8] Hinze J. and Tracey A.2 Contractor-subcontractor relationship: the subcontractor's 
view, Journal of Construction Engineering and Management, Vol. 120, No. 2, pp. 274–
287, 1994. 

[9] Dainty, A, Briscoe. G, and Millet. O., Subcontractor perspective on supply chain 
alliances, Construction management and Economics, Vol.19, No. 2, pp. 841-848, 2010. 

[10] Eccles,R., Bureaucratic versus craft administration: the relationships of market 
structure to the construction firm,  Administrative Science Quarterly, Vol. 26, No. 3, 
pp. 449-469, 1981. 

[11] Miller,C.; Packham, G. and Thomas, B., Harmonisation between main contractors and 
subcontractors: prerequisite for lean construction, Journal of Management in 
Engineering, Vol. 16, No. 3, pp. 47-57, 2002. 

[12] Kumaraswamy, M. and Matthews, J., Improved subcontractor selection employing, 
Journal of Construction Research Partnering Principles, Vol. 16, No. 3: pp. 47-57, 
2000. 

[13] Brook, M., Estimating and tendering for construction work, Oxford: Butterworth 
Heinemann, 2008. 

[14] Shiau, Y., Tsai, T., Wang, W. and Huang, M., Use questionnaire and AHP techniques 
to develop subcontractor selection system, Construction Management and Economics, 
Vol. 33, No. 2, pp. 1-6, 2002. 



Effect of Sub-Contractor Selection on Construction Project Success in Turkey 

12116 

[15] Ulubeyli, S., Uluslararası inşaat projelerinde alt yüklenici seçimi için bulanık çok 
ölçütlü karar verme modeli,  PhD Thesis (in Turkish), İstanbul University, 2008. 

[16] Arslan, G., Kıvrak, S., Birgönül, M. T.  and Dikmen, İ., Improving sub-contractor 
selection process in construction projects: web-based sub-contractor evaluation system 
(WEBSES), Automation in Construction, Vpl. 17, No. 4, s.480-488, 2008. 

[17] Topcu, İ., A decision model proposal for construction contractor selection in Turkey, 
Building and Environment, vol. 39, no. 4, pp. 469–481, 2004. 

[18] Ulubeyli, S., Kazaz, A., Arslan, V., Decision Criteria for Subcontractor Selection in 
International Construction Projects. International Conference on Civil and 
Environmental Engineering (ICOCEE), At Nevsehir, Turkey, 2017. 

[19] Polat G., Kaplan B, Bingol B.N., Subcontractor selection using genetic algorithm, 
Procedia Engineering 123: 432-440, 2015. 

[20] Hatush, Z. and Skitmore, M., Contractor selection using multicriteria utility theory: An 
additive model, Building and Environment, Vol.33, No. 2-3, pp. 105-115, 1998. 

[21] Okoroh, M. I. and Torrance, V. B., A model for subcontractor selection in 
refurbishment projects, Construction Management and Economics, Vol. 17, No. 3, pp. 
315-327, 2010. 

[22] Abbasianjahromi H., Rajaie H. and Shakeri E., A framework for subcontractor selection 
in the construction industry, Journal of Civil Engineering and Management, Vol. 19, 
No. 2, pp. 158-168, 2013. 

[23] Piasny, J. and Paslawski, J., Selection of subcontractors as the quality improvement 
tool in housing construction, Procedia Engineering, Vol. 122, pp. 274-28, 2015. 

[24] Bingöl, B.N., Polat G., Risk analysis in the subcontractor selection process for 
international construction projects, International Conference on Construction and Real 
Estate Management, pp. 1285-1292, 2017. 

[25] Lew YL, Hassim S, Muniandy R, Hua L.T., Structural equation modelling for 
subcontracting practice: Malaysia chapter, Engineering, Construction and Architectural 
Management, Vol. 25, No. 7, pp. 835-860, 2018. 

[26] Yu W.D., Chang H.K., Hsu Y.Y., Cheng S.T., Wang K.W., Pretendering decision 
model for contractor selection of public procurement projects, Journal of Construction 
Engineering and Management – ASCE,  Vol. 146, Issue 11, 2020. 

[27] Çiftçioğlu,  B., Contractor selection by AHP method in construction sector. Application 
in a housing project. ITU Master Thesis., 2013. 

[28] Acar, Y. (2014). Choosing sub-contractor by ANP (Analytic Network Process) method 
in contstruction sector.  Osmangazi  University Master Thesis., 2014. 

[29] Polat G., Damci A., Subcontracting practices in international construction projects 
evidence from Turkish contractors, Creative Construction Conference, Prague, 2014. 



Ali Erkan KARAMAN, Koray SANDAL 

12117 

[30] Aydın, H., Okul, B., Ayvaz, B., Kuşakçı, A. O., Kağıtçıoğlu, S., Çok kriterli karar 
verme teknikleri ile alt yüklenici seçimi: İnşaat sektöründe bir uygulama, Bartın 
Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 7(14), 29-44, 2016. 

[31] Ulubeyli   S.,   Manisali   E.,   Kazaz A.,“Subcontractor selection   practices   in   
international construction projects”Journal of Civil Engineering and Management,16, 
47-56, 2010. 

[32] Erdoğan, O., Topraklı Y., Türkiye inşaat endüstrisinde risk tabanlı alt yüklenici 
seçiminde TOPSIS metodolojisi ve değerlendirmesi. Bayburt Üniversitesi Fen 
Bilimleri Dergisi, Cilt 2, Sayı 1, 2019. 

[33] Bagozzi R. P.,  Fornell C.,  Theoretical  Concepts,  Measurement,  and  Meaning, Vol.  
2,  C.  Fornell  (Ed.)  A  Second  Generation of Mulivariate Analysis, Praeger, ss. 5-23, 
1982. 

[34] Anderson J. C., Gerbing D. W., Structural equation modeling   in   practice:   A   review   
and   recommended   two-step   approach”, Psychological Bulletin, 103, ss. 411-423, 
1988. 

[35] Yin, H.; Wang, Z.; Yu, J.; Ji, Z.; Ni, H., Application of DEA cross evaluation model in 
project dynamic alliance subcontractors selection, International Workshop on 
“Intelligent Systems and Applications”, 23–24 May, Wuhan, 1–4, 2009. 

[36] Wang, D.; Yung, K. L.; Ip, W. H., A heuristic genetic algorithm for subcontractor 
selection in a global manufacturing environment, IEEE Transactions on Systems, Man 
and Cybernetics. Part C. Applications and Reviews, Vol. 31, No. 2, pp. 189–198, 2001.  

[37] Hartmann, A.; Caerteling, J., Subcontractor procurement in construction: the interplay 
of price and trust, Supply Chain Management: An International Journal of Project 
Management, Vol.15, pp. 354–362, 2010.  

[38] Kozlovská, M., and Struková, Z., Integration of occupational safety to contractors` or 
subcontractors` performance evaluation in construction projects, Journal of Civil 
Engineering, Vol. 8, No. 1, pp. 13-24, 2013. 

[39] Subramaniam C., Shamsudin F.M., Alshuaibi, A., Investigating employee perceptions 
of workplace safety and safety compliance using pls-sem among technical employees 
in Malaysia, Journal of Applied Structural Equation Modeling: 1(1), 44-61, 2017. 

[40] Tam, V.W.Y., Shen, L. and Kong, J.S.Y., Impacts of multi-layer chain subcontracting 
on project management performance. International Journal of Project Management, 29,  
108-116, 2011. 

[41] Kinnear, T.C. and Taylor, J.R., Marketing research: an applied approach, fourth edition, 
McGraw-Hill, Singapore, 2012. 

[42] Kar S., Jha K., Examining the effect of material management issues on the schedule 
and cost performance of construction projects based on a structural equation model: 
survey of indian experiences. Journal of Construction Engineering and Management. 
146. 10.1061/(ASCE)CO.1943-7862.0001906, 2020. 



Effect of Sub-Contractor Selection on Construction Project Success in Turkey 

12118 

[43] Budayan C., Çelı̇k T., Determination of important building construction nuisances in 
residential areas on neighbouring community, Teknik Dergi, 32 (2), DOI: 
10.18400/tekderg.486628, 2021. 

[44] Demı̇rdöğen G., Işık Z., Structural equation model of the factors affecting construction 
industry innovation success. Teknik Dergi, 32 (2), 0-0 . DOI: 
10.18400/tekderg.567272, 2021. 

[45] Arbuckle, J.L., Amos 4.0 Users Guide, Chicago,Ill: SPSS Inc., 1999. 

[46] Dong, L., Neufeld, D. and Higgins, C., Testing Klein and Sorra's innovation 
implementation model: An empirical examination, Academy of management 
conference, Vol. 25, No:4, pp. 237-255, 2008. 

[47] Peterson, I., Pick a sample, Science News, Vol.140, pp. 56-57, 1991. 

[48] Nunally J. C., Psychometric theory (2nd edition). McGraw-Hill, New York, 1978. 

[49] Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E., Multivariate data analysis 
(7th edition), New York: Pearson, 2010. 

[50] Tawalare, A., Laishram, B., & Thottathil, F. (2020). “Relational partnership in public 
construction organizations: front-line employee perspective.” Journal of Construction 
Engineering and Management, Vol. 146, No. 1, DOI: 10.1061/(ASCE)CO.1943-
7862.0001723. 

[51] Durdyev, S., & Ihtiyar, A. (2019). “Structural equation model of factors influencing 
students to major in architecture, engineering, and construction.” Journal of 
Professional Issues in Engineering Education and Practice, Vol. 145, No. 2, pp. 1-8, 
DOI: 10.1061/(ASCE)EI.1943-5541.0000402. 

[52] Zhao L., Wang B., Mbachu J. and Liu Z. (2019). “New Zealand building project cost 
and its influential factors: A structural equation modelling approach.” Advances in 
Civil Engineering, Vol. 2019, pp. 1-15, DOI: 10.1155/2019/1362730. 

[53] Çı̇vı̇cı̇, T . (2017). Mimari tasarım firmalarında müşteri yönlülük: Bir yapısal denklem 
modeli . Balıkesir Üniversitesi Fen Bilimleri Enstitüsü Dergisi , 19 (2) , 87-98 . DOI: 
10.25092/baunfbed.340543. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


