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Abstract. Determining the most appropriate contractor for a construction project is a highly critical issue. Selecting the 
right contractor for the right job can significantly influence the overall project performance. In the selection process, con-
struction clients have to know all financial, technical and general information about the contractors to determine the most 
appropriate one for the project. Within this context, clients should consider several criteria that may include quality of 
production, adequacy of technical staff and financial stability. In this study, a survey was carried out among 52 construc-
tion professionals working at the Public Housing Development Administration (PHDA) in Turkey. The objective of this 
survey is to examine the relative weights of the criteria that have been using by this owner in the construction contractor 
selection process. Afterwards, a web-based contractor evaluation system, WEB-CONTEST, by which the contractors can 
be evaluated based on a combined criterion, is proposed. The system facilitates the contractor selection process and ena-
bles the construction owner to select the most correct contractors for its relevant projects.  
Keywords: construction industry, contractor selection, mass-housing projects, Turkey, web-based technology, WEB-
CONTEST. 

 
1. Introduction 
General contractors (GCs) play an important role in the 
success of construction projects. Success levels of these 
projects may depend on the philosophy of selecting “the 
right person for the right job” (Palaneeswaran, Kumaras-
wamy 2000). Correct selection of GCs can increase the 
overall success of a construction project. Since construc-
tion projects are getting more complex, the need for eval-
uating GC performance becomes more crucial. Although 
there are no generalized sets of rules in evaluating GCs, 
several factors such as quality of production, adherence to 
program, financial stability, and completion of work on 
time should be considered by the construction clients in 
the selection process (Shen et al. 2003). 

Information technology applications in the construc-
tion industry have been recognized as highly essential for 
improving business performance (Nitithamyong, Skib-
niewski 2004). Therefore, using web-based technologies 
can significantly improve and facilitate the GC evaluation 
process. Especially, Internet-based technology has been 
recognized as the utmost tool to facilitate information 
transfer effectively and a collaborative working environ-
ment in construction projects (Nitithamyong, Skibniewski 
2006; Ruikar et al. 2006). Information exchange can be 
performed effectively between the members of construc-
tion projects through the use of web-based applications. 
Thus, problems caused by geographic fragmentation can 
significantly be reduced (Zhu et al. 2001).  

In this study, a survey was carried out among 52 
construction professionals working at the Public Housing 

Development Administration (PHDA) in Turkey. The 
aim of this survey is to examine the relative weights of 
the criteria that have been using by this owner in the con-
struction contractor selection process. Then, a web-based 
contractor evaluation system called WEB-CONTEST by 
which the contractors can be evaluated based on a com-
bined criterion is presented. Using this system, the con-
struction owner can select the most appropriate GCs for 
the relevant projects, speed up the selection process and 
gain the advantage of saving time and cost during the 
bidding process. 

 
2. Contractor selection process in construction  
In the construction industry, the most frequently used 
method of selecting construction contractors is competi-
tive bidding, in which the lowest bidder is awarded the 
contract (Hatush, Skitmore 1998). Bidding is a highly 
important process especially in international construction 
projects by which the companies aim to position them-
selves in the international construction market (Dikmen, 
Birgonul 2004). The amount of profit level is critically 
determined at this stage. Thus, preparing realistic and 
accurate bid proposals becomes a vital task for the GCs. 
On the other hand, preparing tender documents, evaluat-
ing bids, and awarding the contract to the winner of the 
bid are among the major duties of the client.  

Bidding process requires a great deal of time and ef-
fort especially for complex projects. Thus, a systematic 
procedure should be followed to prepare bid proposals for 
such projects (Arslan et al. 2006). In a typical public



G. Arslan.  Web-based contractor evaluation system for mass-housing projects in Turkey 

 

324 

 
Fig. 1. Project delivery of a typical public construction project in Turkey 

 
project in Turkey, the project delivery of a construction 
project including the bidding process is illustrated in 
Fig. 1. It should be noted that these phases are summa-
rized according to the traditional approach of the bidding 
process. Some phases can change if latest technologies 
such as e-bidding will be used in this process. It should 
also be considered that any omitted item in these phases 
can cause delays or mistakes in the bidding process. 

Public clients in Turkey are obliged to choose the 
contractor in agreement with the Public Procurement 
Law, which has been in effect since the 1st of January 
2003. According to this law, the tenderer with the eco-
nomically most advantageous tender should be awarded 
the contract. In cases where it is not possible to determine 
the economically most advantageous tender on the basis 
of the lowest price only, the economically most advanta-
geous tender is determined by taking into account the 
factors other than price such as operation and mainte-
nance costs, cost-effectiveness, productivity, quality and 
technical merit. These factors must be stated in the tender 
documents and where possible, must be expressed in 
monetary values. Relative weights shall be determined in 
tender documents for the factors which cannot be ex-
pressed in monetary values. During the evaluation pro-
cess, the tender commission determines the tenders that 
are abnormally low compared to the other tenders or the 
estimated cost determined by the contracting entity. Be-
fore rejecting these tenders, the commission requests 
from the tenderers the details relating to components of 
the tender that are determined to be significant. The ten-
der commission then evaluates the abnormally low ten-
ders taking into consideration the written explanations 

documented on the following aspects; economic nature of 
the manufacturing process, the service provided and the 
method of works; selected technical solutions and advan-
tageous conditions to be utilized by the tenderer in supply 
of the goods and services or fulfilment of the works; and 
the originality of the goods, services or works proposed. 
After this evaluation, the tenders of the tenderers whose 
written explanations are found insufficient or who fail to 
make a written explanation are rejected. 

In Turkey, although the public clients take into ac-
count the factors other than price, awarding the contract 
to the contractor with the lowest bid price is a common 
practice. According to Hatush and Skitmore (1998), pub-
lic clients tend to select a contractor with the lowest bid 
price because they necessarily have to be accountable for 
their decisions and this becomes more difficult when 
selecting bidders other than the lowest. In private con-
struction projects, clients generally develop their own 
procedures for selecting contractors (Singh, Tiong 2005). 
However, the lowest bid price is usually the key determi-
nant factor in many countries for selecting GCs in public 
projects (Mahdi et al. 2002; Fong, Choi 2000; Topcu 
2004). In Lithuania, the lowest bidder is selected as in 
Saudi Arabia, Canada and the USA (Zavadskas et al. 
2008; Darvish et al. 2009; Banaitiene, Banaitis 2006). In 
Italy, Portugal and South Korea only the highest and the 
lowest applicants are excluded and the one closest to the 
average is selected (Darvish et al. 2009). The lowest price 
is also the main criterion to select a contractor in Poland. 
In 2007, over 90% of public clients in Poland selected 
contractors with the lowest bid price (Plebankiewicz 
2010). Competitive bid price has a critical role in award-
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ing a contract. However, depending on the lowest bid 
price alone may result in serious money losses for con-
struction clients in the long run (Sönmez et al. 2002). As 
Hatush and Skitmore (1998) stated, contractor selection 
based solely on the lowest bid price is one of the major 
reasons for project delivery problems in the construction 
industry. It is relatively easy for the contractors to enter 
into this industry but many of them do not have the nec-
essary expertise to complete the work satisfactorily (Ku-
maraswamy, Matthews 2000). Thus, inappropriate GCs 
that do not have required qualifications to carry out the 
work satisfactorily can be awarded the contract through 
this kind of selection practices.  

Singh and Tiong (2005) defined contractor selection 
as “the process of selecting the most appropriate contrac-
tor to deliver the project as specified so that the achieve-
ment of the best value for money is ensured”. Selecting 
qualified GCs can give confidence to clients that the se-
lected GC can achieve the project goals (El-Sawalhi et al. 
2007). Therefore, construction clients must be extremely 
careful while selecting the most appropriate GC for the 
project (Arslan et al. 2006). They have to be fair and 
objective in their relations with GCs. Poor selection of 
GCs may lead to the elimination of qualified GCs from 
business or result in poor quality work (Shash 1998). 
Construction clients may also loose time, moral and 
money by selecting unqualified GCs for the relevant pro-
jects. A simplified GC selection during the bidding pro-
cess is illustrated in Fig. 2. It should be noted that the 
evaluation criteria shown in Fig. 2 are transparent and 
communicated to the bidding contractors.  

 

 
Fig. 2. Simplified contractor selection during bidding process 

Selecting GCs without a systematic approach can 
generally cause problems in quality of work, delay in 
project duration and create additional costs in construc-
tion projects. Hence, traditional methods in GC selection 
may not usually meet the needs of construction projects. 
Construction clients should therefore consider not only 
the bid price of the GCs but also several criteria such as 
past business experience, financial stability and quality of 
products. This method of assessment can eliminate insuf-
ficient financed, inexperienced and incompetent GCs, 
reduce risks and contribute significantly to the overall 
success of the project. There have been no generalized 
sets of rules for contractor evaluation process. Construc-
tion clients should reduce expert’s subjectivity in GC 
evaluation and it should be based on a combined assess-
ment of various criteria. Thus, construction clients should 
implement a systematic evaluation process in the selec-
tion of the right GCs for the right job.  

In traditional GC selection methods, clients general-
ly tend to choose familiar GCs that had already done 
business with them.  

Egemen and Mohamed (2005) showed that both 
clients and consultants have willingness to continue 
working with the same contractor in future projects if 
they are satisfied with the previous works. In the case of 
sub-contractor selections, the benefits and problems of 
this kind of selection practices have been highlighted by 
several researchers. Tserng and Lin (2002) pointed out 
the benefits of this kind of sub-contractor selection prac-
tices as flexibility, stability, mutual trust, decrease of 
transaction and search costs. On the other hand, difficul-
ties in cost control and adoption of new technologies, and 
inefficiencies in sub-contractor selection and negotiation 
processes were some examples of the problems stated in 
their study. These benefits and problems may also be 
valid for GC selections. 

 
3. Previous studies in contractor selection methods 
There have been numerous studies in the literature on con-
tractor selection methods. Methods have been proposed 
using approaches such as grey theory (Zavadskas et al. 
2010), fuzzy set theory (Singh, Tiong 2005), evidential 
reasoning (Sönmez et al. 2002), multicriteria utility theory 
models (Hatush, Skitmore 1998), decision criteria (Russell, 
Skibniewski 1988), and linear programming (Elazouni, 
Metwally 2000). Rahman and Kumaraswamy (2004) 
showed the importance of relational, trust and joint-
responsibility-related factors for selecting different parties. 
Palaneeswaran and Kumaraswamy (2000) focused on de-
veloping a model for contractor prequalification and bid 
evaluation in design & build projects. Moreover, Jaselskis 
and Russel (1992), Crowley and Hancher (1995), Russel 
(1996), Kumaraswamy (1996) and Alsugair (1999) have 
identified commonly used criteria for prequalification and 
bid evaluation and have proposed methodologies for con-
tractor selection. Alarcón and Mourgues (2002) proposed a 
contractor selection system that incorporates the contrac-
tor’s performance prediction as one of the criteria for selec-
tion. A conceptual model that helps to identify information 
needed for a comprehensive evaluation was developed and 
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used for the proposed contractor selection system. Russell 
and Skibniewski (1990) developed QUALIFIER-1, a com-
puter program to aid decision makers in prequalification. 
Then, Russell et al. (1990) developed QUALIFIER-2 by 
adding some extra functions to QUALIFIER-1.  

Holt et al. (1993, 1994a–d, 1995) provided example 
applications of multi-attribute analysis for evaluating 
construction bidders. Furthermore, Holt (1998) reviewed 
and analyzed the use of different contractor selection 
methodologies and discussed both the advantages and 
disadvantages of these methods. Shen et al. (2003) devel-
oped a computer-aided decision support system for as-
sessing contractor’s competitiveness. They also carried 
out some case studies to demonstrate the application of 
the system. Lam and Palaneeswaran (2009) presented an 
overview of potential suitability of Support Vector Ma-
chine (SVM) method for contractor/consultant prequalifi-
cation in construction projects and proposed a SVM-
based decision support framework. In their study, Juan et 
al. (2009) proposed a hybrid approach combining fuzzy 
set theory and quality function deployment to establish a 
housing refurbishment contractor selection model. They 
also tested the effectiveness of the proposed model by a 
multiple criteria decision-making method known as 
PROMETHEE to compare the results of contractor selec-
tions. Mahdi et al. (2002) developed a multi-criteria deci-
sion support system for contractor selection. They used 
the analytic hierarchy process (AHP) to assess the specif-
ic project conditions. Darvish et al. (2009) showed how 
the graph theory and matrix methods may be served as a 
decision analysis tool for contractor selection. Yasamis 
et al. (2002) developed a contractor quality performance 
(CQP) evaluation model that can be used in a contractor 
prequalification and/or selection system. Lahdenperä 
(2009) developed a multi-target competition process with 
special emphasis on the allocation algorithms that allow 
selecting the most qualified competitors for parallel 
follow-up competitions from among a large group of 
candidates.  

Plebankiewicz (2009) proposed a model based on 
fuzzy sets theory. The model takes into consideration 
both different criteria of contractor evaluation and the 
objectives the construction owner wants to achieve in the 
project. Bendaña et al. (2008) also developed a fuzzy-
logic-based system for selecting contractors. Pleban-
kiewicz (2010) investigated the methods and criteria for 
construction contractor selection, used by Polish public 
and private clients. According to the results of this study, 
public clients in Poland use just one of the criteria used to 
qualify a candidate to the second stage of tendering pro-
cedure and it is usually the contractor’s experience.  

Zavadskas et al. (2008) proposed a model that is ba-
sed on a multi-attribute evaluation of contractors, the 
determination of their optimality criterion values accor-
ding to Hodges-Lehmann rule. Zavadskas and Vilutienė 
(2006) presented a model that describes the process of 
selecting dwelling maintenance contractors. The model is 
based on a multi-criteria evaluation of maintenance cont-
ractors, the determination of their utility level for the 
building’s users and a bid price in negotiations that are 

made according to the results of the multiple criteria ana-
lysis. Furthermore, Zavadskas et al. (2009) demonstrated 
the concept of general contractor choice on the basis of 
multiple attributes of efficiency with fuzzy inputs apply-
ing COPRAS-G method. Brauers et al. (2008) used the 
MOORA method that is based on ratio analysis and di-
mensionless measurement to accomplish the job of ran-
king the contractors in a non-subjective way. They made 
an application among the largest maintenance contractors 
of dwellings in Lithuania. In their study, Straub and van 
Mossel (2007) focused on contractor selection and quality 
assurance for performance-based maintenance projects 
and partnerships. They introduced VGO KEUR (Quality 
Mark for Real Estate Maintenance) that guarantees prin-
cipals that contractors are able to work according to per-
formance-based methods and procedures. 

Besides contractor selection methods, there have al-
so been several studies for sub-contractor selection (Ulu-
beyli et al. 2010). Kumaraswamy and Matthews (2000) 
showed how partnering principles can be profitably ap-
plied to the subcontractor selection process. Albino and 
Garavelli (1998) proposed a neural network application to 
support management in subcontractor rating. Tserng and 
Lin (2002) developed an integrated XML (eXtensible 
Markup Language) of Accelerated Subcontracting and 
Procuring (ASAP) model. They developed a web-based 
decision support system for GCs in order to decide an 
appropriate trade-off between risk and profit for different 
combinations of subcontractors. Vilutienė (2008) aimed 
to find the way for efficient monitoring and control of 
subcontractor performance in large construction projects, 
and proposed the procedure for recording and processing 
the nonconformities. Ko et al. (2007) developed a model 
called Sub-contractor Performance Evaluation Model 
(SPEM). In their study, an Evolutionary Fuzzy Neural 
Inference Model (EFNIM) is adapted as a learning and 
inference engine to execute the assessment process. 

The author of this study has developed web-based 
systems to improve the bidding (EBPPS) and sub-
contractor selection (WEBSES) processes in construc-
tion. EBPPS was developed to reduce the bid proposal 
preparation time and cost in the bidding process (Arslan 
et al. 2006). On the other hand, WEBSES enables GCs to 
select the most appropriate sub-contractors for their rele-
vant sub-works. It was designed as a web-based system 
by which the sub-contractors can be evaluated based on a 
combined criterion (Arslan et al. 2008). The system was 
also implemented in a GC company and the benefits of 
this system were discussed.   

As seen from the literature, there are different evalua-
tion tools and methods proposed for contractor selection in 
construction. These studies have significantly improved the 
GC selection process in the construction industry. Howev-
er, some of these proposed methods and systems are prac-
tically difficult to apply and operate by construction pro-
fessionals who need a learning process to understand and 
use such methods and systems. Arslan et al. (2008) stated 
that using complex, computational and mathematical mo-
dels might not be effective in contractor selections. 
Bendaña et al. (2008) also indicated that some techniques 
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such as the fuzzy-set theory could seem too complex to be 
accepted by the industry. WEB-CONTEST, the proposed 
system in this study, is a feasible tool to aid in decision-
making for GC selection. The important characteristics of 
this system are its practical usage, easiness to learn and 
simplicity. It can help to make the GC evaluation process 
less complex and less time consuming. In addition, alt-
hough the PHDA has currently been using several criteria 
for GC evaluation, there is a lack of a web-based system in 
this public administration for this selection process. There-
fore, WEB-CONTEST has also the potential to facilitate 
the GC selection process of PHDA. The design of WEB-
CONTEST has similarities with that of WEBSES such as 
practical usage and simplicity. However, WEB-CONTEST 
is designed particularly for the PHDA and is adapted in 
this public administration to facilitate the GC selection 
process in mass-housing projects. 

 
4. The survey 
In this study, a survey was conducted at the PHDA of 
Turkey. PHDA has been operating in the housing sector 
and is the single responsible public body in this sector in 
Turkey. It contributes to the supply of housing in Turkey 
and provides housing especially for the low and middle-
income groups. Building, promoting and supporting con-
struction of housing units in locations where disasters 
take place; supporting the industry related to housing 
construction or those who are involved in this field; and 
establishing companies related with housing sector or 
participating in those that have already been established 
are some of the duties of this administration.  

PHDA meets about 10% of the housing need in 
Turkey. The administration had built over 373 thousand 
houses on 1300 building sites and plans to reach 500 
thousand by 2011. It has 455 construction contractors in 
its database. A total number of 250 technical personnel 
have been employed in this organization. Moreover, 90 
civil engineers have been employed at PHDA where 52 
of them have been working at the main office. In GC 
selection for construction projects, PHDA has been using 
several evaluation criteria. These criteria can be catego-
rized under the main headings as: quality, time, cost, and 
provisional / final acceptance. Each of these main head-
ings contains sub-headings such as quality of subcontrac-
tors, timeliness in project approvals, and customer satis-
faction. The objective of the survey was to determine the 
relative weights of these main and sub-criteria. After-
wards, these criteria and their relative weights are inte-
grated into the proposed system, WEB-CONTEST, which 
is explained in the following section.  

The survey was carried out during face-to-face 
interviews. All 52 construction professionals, including 
bid committee members, who have been working at the 
main office of PHDA are participated in this study. It was 
conducted over a two month period between August and 
September 2008. A survey questionnaire was administe-
red during face-to-face interviews and it was divided into 
two main sections. Section 1 covered general information 
about the participants and section 2 dealt with the evalua-
tion criteria. Simple Multi Attribute Rating Technique 

(SMART) is used to determine the weights of the criteria. 
This technique is originally developed by Edwards 
(1971). In SMART, ratings of alternatives are assigned 
directly. In this method, the lowest level of criteria in the 
hierarchy is named as attributes instead of sub-criteria. 
Decision-makers are asked to rank each of the attributes, 
assigning the first ranked attribute to a score of 100 and 
the others a value between 0 and 100 depicting their ran-
ked relationships (J. Kangas, A. Kangas 2005). Then the 
performance values with relative weights for all attributes 
are determined and a utility value for each alternative is 
calculated. One of the limitations of SMART is that it 
ignores the interrelationships between parameters. 
However, SMART is a useful technique since it is simple, 
less complex than some methods used in previous studies 
for determining the weights, straightforward and requires 
less time in decision making that is quite important for 
those involved in the decision-making process. In 
SMART, changing the number of alternatives will not 
change the decision scores of the original alternatives and 
this is useful when new alternatives are added (Valiris 
et al. 2005). Valiris et al. (2005) argued that using 
SMART in performance measures can be a better alterna-
tive than other methods. 

Based on the results, 50% of the participants have 
more than 10 years’ of experience in the construction in-
dustry. 18 out of 52 participants have 5–10 years’ of 
experience and 8 participants have less than 5 years’ of 
experience in the construction industry. The respondents 
were asked to evaluate the importance level of the main 
and sub-criteria. Fig. 3 illustrates the weights of the criteria 
as perceived by the respondents. According to the respon-
ses, quality was ranked as the first important criterion with 
a slight difference. On the other hand, provisional/final 
acceptance was ranked as the first criterion among the 
respondents having less than 5 years’ of experience (Tab-
le 1). Moreover, time was considered as less important 
than other criteria among these participants. It was found 
that quality was ranked as the first criterion among the 
respondents having more than 5 years’ of experience in the 
construction industry. Based on the evaluation of the sub-
criteria of quality, quality of production was considered as 
the most important criterion. Conformance to technical 
requirements and quality of materials used were deter-
mined as the following important criteria. Quality of sub-
contractors was considered as less important than expected 
since subcontractors play also an important role in the 
success of construction projects. 

 
Table 1. Relative weights of main criteria according to experi-

ence of respondents 

 Weights according to experience of re-
spondents in construction sector (yr) 

Criteria 0–5  5–10  >10  
Quality 0.2642 0.2609 0.2646 
Time 0.2226 0.2485 0.2410 
Cost 0.2453 0.2438 0.2478 

Provisional / Final  
Acceptance 0.2679 0.2468 0.2466 
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Fig. 3. Weights of main and sub-criteria 

 
Similarly, the importance weights of the sub-criteria 

of time, cost and provisional / final acceptance are deter-
mined according to the responses. Adherence to pro-
gramme was considered as the most important sub-
criterion of time whereas timely payment to labourers 
was ranked first in the evaluation of the sub-criteria of 
cost. Financial stability was considered as less important 
than expected. This criterion was found as one of the 
most important factors in contractor prequalification in 
the USA (Russell et al. 1992) and the UK (Holt 1998). 
Responsiveness to problems/maintenance and customer 
satisfaction are found as the most critical criteria for pro-
visional/final acceptance, respectively. This result might 
be expected since the PHDA has been operating in the 
housing sector. Customer satisfaction in this sector is 
highly essential for both the owner and contractors to get 
success in this sector in the long run. As seen from Fig. 3, 
there are slight differences in relative weights between 
the criteria. The relatively negligible differences between 
the criteria show that the professionals considered all 
these criteria as highly important in contractor selections.  
The evaluation criteria and their relative weights are inte-
grated into the proposed system, WEB-CONTEST, which 
is explained in the following section.  

The survey results reflect the opinions of the tech-
nical personnel including bid committee members of 
PHDA. Based on the results, the criteria have also been 
almost equally weighted by these members. Thus, the 
results found in the survey also reflect the opinions of the 

bid committee members who make contract award deci-
sions. However, the owner has the option to change the 
relative weights of the criteria depending on the demand 
and objectives of each project. 

 
5. Web-based contractor evaluation system  
(WEB-CONTEST) 
The main objective of developing WEB-CONTEST is to 
facilitate the GC selection process in construction pro-
jects of PHDA. In addition, it aims to minimize the prob-
lems that may occur in traditional selection processes as 
mentioned earlier. The system is designed as a web-based 
system to perform the evaluation process more effective-
ly. As mentioned earlier, web-based technologies provide 
great advantages in performing business activities. Skib-
niewski and Abduh (2000) categorized the advantages of 
web technologies as; the support of relevant information 
services, communication between project participants, 
and engineering and management computing. The admin-
istration can evaluate GCs in a systematic manner by 
using this system. The evaluation process is based on a 
combined criterion including quality, time, cost and pro-
visional/final acceptance as the main criteria. These crite-
ria have been using by PHDA in contractor selections. 
However, the system provides flexibility for the PHDA in 
changing and adding criteria, and adjusting their weights. 
In order to facilitate the selection process and create a 
simple but effective selection method, WEB-CONTEST 
is designed as a simple and user-friendly system.  
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ASP (Active Server Pages) is adopted as the pro-
gramming language for WEB-CONTEST. MySQL, one 
of the most popular Open Source Databases, is used in 
this system. AJAX (Asynchronous JavaScript And XML) 
is used to create a faster and more interactive web appli-
cation. It is based on JavaScript, XML (eXtensible 
Markup Language), HTML (Hyper Text Markup Lan-
guage) and CSS (Cascading Style Sheets) open standards. 
HTML has major limitations such as extensibility, struc-
ture, and validation (Zhu et al. 2001). XML overcome 
these limitations by providing a more flexible and adapt-
able information identification (Zhu, Issa 2003). CSS is a 
language used to specify the layout or formatting proper-
ties of HTML elements. For this system, XHTML (eX-
tensible Hyper Text Markup Language) 1.1 validation is 
performed. 

Every owner user can access to this system by using 
a password authorized by the owner, thus protecting the 
security of the system. Providing the password only to the 
users who will evaluate the GCs can also prevent the 
misuse of the system. However, only the administrator 
has the permission for making necessary updates and 
changes in the system. The main purpose of giving the 
responsibility to the administrator is to provide a system-
atic updating progress and prevent the misuse of the us-
ers. There are three different authorization levels in this 
system. Users in level 1 can only search GCs from the 
database and take necessary information. Users in level 2 
can add and evaluate GCs additionally to user level 1. 
Level 3 is the administrator level. Administration option 
consists of the following sub-options: user preferences, 
evaluation categories, contractors, contractor information, 
evaluation criteria and project types. The owner can eval-
uate GCs according to the evaluation criteria in the rele-
vant options of the system. When adding new criteria by 
the administrator into the system, they can be assigned to 
one of the main criteria. Adding a criterion will cause a 
change in the weightings of the other criteria. However, 
this change is under the control of the administrator. In 
such conditions, the evaluation of the previously rated 
GCs will remain the same. 

WEB-CONTEST consists of four options in the 
main menu including GC search, GC evaluation, user 
option and administrator option. Users can search GCs by 
the specialized areas of project types including housing, 
infrastructure, industrial, etc. GCs can be listed according 
to overall, cost, quality, time and provisional / final ac-
ceptance scores through the evaluation score option. An 
example of a GC search result according to the same 
project types (housing) is shown in Fig. 4. Users can also 
rank GCs according to evaluation scores on this web 
page.  
GC evaluation in WEB-CONTEST 

In GC evaluation option, users can evaluate GCs ac-
cording to the sets of evaluation criterion which include 
quality, time, cost and provisional / final acceptance. 
Each of these main criteria contains sub-criteria as illus-
trated in Fig. 3. In Fig. 5, an example of a GC evaluation 
result is illustrated.  

The first step of the evaluation is the quality criteri-
on option. It includes the following sub-criteria: quality 
of materials used, quality of production, quality of sub-
contractors, adequacy of technical staff, and conformance 
to technical requirements. PHDA has been using these 
criteria to evaluate GCs’ quality performance. Using 
materials according to the standards and a good standard 
of production during the construction phase are consid-
ered as critical performance criteria by PHDA. Moreover, 
having sufficient and qualified technical personnel of the 
GC can have a significant influence on the project suc-
cess. Similarly, quality of subcontractors can also directly 
affect the project success. It should be noted that the 
owner can adjust the sub-criteria depending on the de-
mand of each project. However, the selected sub-criteria 
should have a direct effect on performance. In addition, 
the selected evaluation criteria should also based on the 
measurement culture of the owner.  

Each sub-criterion will be scored on a 1 to 10 scale, 
1 being unsatisfactory and 10 being satisfactory. Then, 
GC’s score will be calculated as a weighted sum of rat-
ings over all sub-criteria, i.e., multiplication of each sub-
criterion by their weights. In this study, the weights found 
in the survey are integrated into the system. However, the 
system is flexible and the owner can set different weights 
for them depending on the demand of each project.  

The sub-criteria of the quality option can be evalu-
ated by the construction department of the owner since 
these criteria are more relevant to this department. Con-
struction professionals having sufficient information 
about the GCs performance should make the evaluations. 
Performance evaluations without having sufficient infor-
mation about the contractor can lead to inaccurate and 
unreliable evaluation scores. Therefore, this process 
should be under the control of the higher administration 
and system administrator. The construction department 
can also evaluate the criteria in time and provisional/final 
acceptance options whereas the estimating department 
can evaluate those of cost and time. An evaluation exam-
ple of the quality option is shown in Fig. 6. 

Further evaluation steps include time, cost and pro-
visional/final acceptance options. Time criterion option 
consists of the following sub-criteria: timeliness in pro-
ject approvals, timeliness in getting all permits, licenses 
and permissions, adherence to programme, completion of 
job on time, and timeliness in completing processes with 
government agencies. PHDA has been evaluating GCs’ 
time performance using these criteria. Delays in project 
approvals and construction can have serious consequenc-
es for both the GC and owner. GCs can face with cash 
flow problems and possible liquidated damages. Thus, 
completion of job on time is critical for GCs and can 
improve the image of the company.  

Cost criterion option consists of the following sub-
criteria: timely payment to labourers, timely payment of 
taxes and insurances, timely payment to material suppli-
ers, timely payment to subcontractors, and financial sta-
bility. Delays in payments to labourers can cause serious 
problems such as demoralized workers. Similarly, late 
payments to subcontractors can also lead to poor project 
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performance of the subcontractors. GCs need adequate 
cash flows to pay their workers and suppliers. If they do 
not receive prompt payments from the owner, they can 
face difficulties in payments to labourers, material sup-
pliers and subcontractors. Thus, the progress of works 
can also be affected by GCs’ financial strength that is 
considered as a critical criterion by PHDA.   

PHDA has been using provisional/final acceptance 
criteria to evaluate GCs performance during the ac-
ceptance phases of the project. Provisional/final ac-
ceptance option consists of the following sub-criteria: 
provisional acceptance, final acceptance, customer satis-
faction, responsiveness to problems/maintenance, and 
timeliness in submitting as-built plans. A provisional 
acceptance is a joint ascertainment of the works made 
immediately after the completion of the works. On the 
other hand, final acceptance is the act whereby the ad-
ministrative authorities definitively appropriate the works 
alter having ascertained that the contractor has performed 
his obligations in their entirety. Customer satisfaction is a 
critical criterion for the administration since it has been 
operating in the housing sector. GC performance in re-
sponding to problems/maintenance during provisional 
and final acceptance period is also considered as an im-
portant criterion by PHDA. In provisional/final ac-
ceptance option, criteria such as ‘responsiveness to prob-
lems/maintenance’ and ‘customer satisfaction’ can be 
evaluated after completion of the project. 

After completing the evaluation steps, the system 
calculates the overall score of the GC. Finally, the most 
appropriate GC can be selected based on the results of the 
evaluation scores. Depending only to overall scores may 
not always be the right way to choose the best GC. The 
owner may also consider the importance of the main cri-
teria. A GC may get a higher overall score from other 
GCs. However, if one of the evaluation scores of main 
criteria is far lower than the other GCs, the owner may 
eliminate this GC. For example, Z&U Construction can 
be awarded to contract as it has got the highest overall 
score (Fig. 4). However, the owner may also consider 
quality as the determinant factor in the selection. In such 
a case, Tech & Tech Co. can be awarded the contract 
since it has got the highest evaluation score in the quality 
option (Fig. 4). Thus, the final decision for selecting a 
GC can be based on engineering judgment of the owner. 

GCs will be evaluated by construction professionals 
after finishing the project. WEB-CONTEST will be up-
dated after each GC evaluation. The number of evalua-
tions depends on the number of projects that a GC has 
completed and the number of technical personnel who 
will evaluate the GCs.  

A fair and objective evaluation should be performed 
by the users to avoid subjectivity. Objective evaluations 
are crucial for the effective usage of the system. Moreo-
ver, the evaluations of professionals who do not have 
adequate information about the GCs’ performance can 
also result in inaccurate evaluation scores. Therefore, to 
overcome this problem, only those construction profes-
sionals who have enough information about the GCs’ 
performance should make the evaluations. Obviously, 

this process should be under the control of the higher 
administration. 

The relative weights used in evaluating GCs are not 
fixed for each project of PHDA. Each project can be dif-
ferent and can have different objectives. Thus, the owner 
can change the weights of the criteria according to the 
demands and priorities/objectives of the projects.  

The administration can also consider weights of the 
criteria according to the experience of respondents. As 
Plebankiewicz (2010) stated, in prequalification it is im-
portant for the client to assign the right weights to the 
criteria. WEB-CONTEST provides the flexibility in 
changing the relative weights of the criteria.  

WEB-CONTEST was tested at PHDA during a bid-
ding process in August 2009. It was a small-sized con-
struction project in the North-West region of Turkey. 
Two civil engineers tested the system. They evaluated 
GCs for the relevant project. Benefits of the system were 
realised in the selection process. These benefits could be 
summarized as follows: 

− User-friendliness of the system; 
− Faster selection process; 
− Systematic approach for GC selection; 
− Reduction of subjectivity in evaluation; 
− Reduction in costs compared to traditional selec-
tion; 

− Competitive bid proposal.  
Although it is difficult to calculate the exact time 

saving of using this system, it is believed that it can sig-
nificantly reduce the overall amount of time required for 
GC selection when compared the traditional approaches. 
Similarly, it is also difficult to estimate cost savings. 
However, this system can reduce paperwork’s and re-
quires less time for the selection process that can lead to 
reduction in costs. As a result, having past business rec-
ords and immediate access to relevant information of 
GCs, it can significantly improve the selection process. 

 

6. Conclusions 
Selecting the right GC for the right job significantly in-
fluences the quality of work as well as the construction 
progress. Optimum selection of GCs is vital for the suc-
cess of construction projects. Since construction projects 
have become more complex, a combined assessment of 
various criteria should be considered by the construction 
owners in order to select the most suitable one. Tradition-
al GC selection methods can lead to poor project perfor-
mance. 

In this study, a survey was conducted at the PHDA 
which is the single responsible public body in the housing 
sector in Turkey. In this survey, the relative weights of 
the main and sub-criteria used by the administration in 
contractor selection are determined. Based on the survey 
results, quality was considered as the most important 
criterion by the administration. Although slight differ-
ences between the sub-criteria of quality were deter-
mined, quality of production seems to be the major crite-
rion influencing the selection of contractors. Customer 
satisfaction was also found as an important criterion. 
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Fig. 4. An example of a GC search result 

 

 
Fig. 5. An example of a GC evaluation result in WEB-CONTEST 

 

 
Fig. 6. Quality evaluation option 
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These results might be expected since the PHDA has 
been operating in the housing sector. In this sector, the 
quality of the products and customer satisfaction can have 
a direct influence on the image and reputation of the ad-
ministration. Having determined the relative weights of 
the criteria, these weights are then integrated into the 
proposed system.  

The proposed system, WEB-CONTEST, can signif-
icantly facilitate the contractor selection process. WEB-
CONTEST can speed up the contractor selection process 
and improve the decision quality. It can ensure the elimi-
nation of lowest bid price dependence through evaluation 
of combined criterion and systematic approach. Objective 
evaluation with various criteria can lead to the elimina-
tion of unqualified GCs during the bidding process. Thus, 
sufficient, experienced and qualified GCs can be awarded 
to the projects. Problems caused by traditional GC selec-
tion methods can be eliminated. The system also provides 
flexibility in changing criteria and their weights. The 
applicability of the system was validated at PHDA during 
a bidding process of a construction project. Validation 
results show that the proposed system can significantly 
facilitate the GC selection process in construction pro-
jects. 

The lowest bid price is also the determinant factor in 
the Turkish construction industry while selecting GCs for 
construction projects. Selecting GCs without evaluating 
necessary criteria also causes problems in construction 
projects in Turkey in the long run. Thus, this system can 
significantly facilitate the selection process in mass-
housing projects in Turkey. If properly done, GC evalua-
tion through WEB-CONTEST can be an effective way in 
the selection of the correct GCs for mass-housing pro-
jects. Moreover, the system can be used for other types of 
real estate projects as well. The clients can also adapt the 
system in these projects to facilitate the contractor selec-
tion process.  
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