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Abstract 
Multi-Criteria Decision-Making (MCDM) is concerned with achieving the best possible outcomes in 

complex scenarios involving multiple indicators, conflicting objectives, and criteria. Numerous MCDM 

types, including the Analytic Hierarchy Process (AHP), the Technique for Order Preference by Similarity 

to Ideal Solutions (TOPSIS), the Best Worst Method (BWM), and the Multi-Objective Optimization Method 

by Ratio Analysis (MOORA), are available to address a variety of decision-making problems. In a 

construction project, specifically when selecting a contractor, MCDM techniques are considered one of the 

best ways to choose the right contractor taking into consideration the financial, technical, administrative, 

and other aspects which ensure the best implementation of the project. In this paper, four different 

integrated MCDM models have been proposed for the contractor selection at Al-Quds University. These 

proposed integrated models are AHP-TOPSIS, AHP-MOORA, BWM-TOPSIS, and BWM-MOORA. The 

results of the four integrated models were validated and compared to each other. 

 

Keywords: Contractor’s Selection, Multi-Criteria Decision-Making, AHP, BWM, TOPSIS, MOORA. 

  
 

Introduction 
 

In simple decision-making, the decision is based on one or two criteria, which makes the process simple. 

However, in complicated decisions, such as those made in large corporations, governments, and 

institutions, several selection criteria are used, which may conflict with one another. As a result, it's critical 
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to employ Multi-Criteria Decision-Making (MCDM) techniques and strategies that take this issue into 

account. 

 

There are numerous MCDM techniques such as the Analytic Hierarchy Process (AHP), Best-Worst Method 

(BWM), Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA), and Technique for Order 

of Preference by Similarity to Ideal Solution (TOPSIS). The application of MCDM is contingent on the 

data to be collected. For example, one of the most important MCDM techniques that are used with 

qualitative data is the AHP technique. The AHP is widely used and varied in various fields that help 

decision-makers to make choices that suit their goal and resolve their problems (Jitesh 2021). The BWM is 

a recently created technique that can also be used with qualitative data. The BWM approach works on the 

`premise of comparing selection criteria in fewer steps. As a result, the best (most important) criterion is 

determined first, followed by the worst (least important) criterion (Jafar 2015). The available alternatives 

are evaluated based on this information. TOPSIS is an important MCDM technique that can be employed 

with quantitative data for determining the alternative that is close to the ideal solution. In this technique, 

alternatives are graded depending on the ideal solution similarity. Therefore, the grade of an alternative is 

higher if it is more similar to an ideal solution (Jayaram et al 2015). The MOORA technique is a reliable 

quantitative data analysis tool that is also used to choose amongst multiple objectives (Karuppanna and 

Sekar 2016). In this paper, the weight (importance) of each selected criterion was determined using AHP 

and BWM techniques, then TOPSIS and MOORA techniques were used to rank the available alternatives 

based on the calculated criteria weights coming from AHP and BWM. 

 

Despite the importance of employing (MCDM) methodologies as previously stated, the most typical way 

for selecting contractors in construction projects is to choose the lowest-priced contractor regardless of 

other criteria such as technical, experience, legal, and so on. This method is adopted by Al-Quds 

University, which was the case study in this paper. Al-Quds University is one of the most prominent and 

largest Palestinian universities, with a continuing demand for new construction projects due to an increase 

in the number of students desiring to enroll. Not to mention the growing number of scientific and literary 

degrees taught at Al-Quds University. As a result, it is necessary to implement the construction projects of 

the best possible quality to ensure that they achieve the educational and societal goals of the university. 

This can be accomplished by hiring the best contractor to complete the project. The following four MCDM 

models were proposed in this paper for selecting contractors at Al-Quds University: AHP-TOPSIS, AHP-

MOORA, BWM-TOPSIS, and BWM-MOORA. These four combined methods were tested on real-world 

data collected from Al-Quds University. After that, the findings from the four different techniques were 

compared, and the combined procedures were validated with the existing situation in Al-Quds University. 

 

Literature Review 
 

With the advancement of technology in numerous sectors of life, decision-making has become exposed to a 

variety of criteria that may contradict one another. As a result, different MCDM techniques have been 

created by investigators and specialists to help in decision-making (Fatma et al 2016; Ilker et al 2021; 

Abdelkrim et al 2020). This section will focus on some examples of how MCDM techniques have been 

used for the contractor selection process. 

 

Ilker (2004) has been presented a proposed model for contractor selection in Turkey. His model divided the 

decision-making process into two stages: (1) identifying the contractor prequalification and (2) selecting 

the most compromised bidder from prequalified contractors. Another model has been presented by Seyit et 

al (2017) as a case study for hotel swimming pool construction in southern Turkey. Willem et al (2008) 

conducted a survey to choose the largest maintenance service provider of dwellings in Vilnius, capital of 

Lithuania. Jose (2012) used two MCDM approaches to select contractors for the road construction project 

in northern Spain. The TOPSIS and the Vlsekriterijumska KOmpromiisno Rangiranjie (VIKOR) methods 

were employed in Jose’s study. According to the findings, the same contractor received the top score in 

both techniques. Armin (2018) applied an integrated MCDM model which is AHP and TOPSIS to select a 
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contractor from five alternatives. The main objective of using AHP was to calculate the selection criteria 

weights while TOPSIS was to rank the alternatives. Gul (2014) did a study with the purpose of selecting a 

subcontractor from a large number of options. The study's major goal was to apply a combination of two 

MCDM methodologies for enrichment evaluations: AHP and Preference Ranking Organization method for 

Enrichment Evaluations (PROMETHEE). The PROMETHEE methodology was used to rank the 

alternatives and pick the best one based on multiple conflicting criteria.  

 

In addition to what was previously mentioned, there are many uses of the MCDM methods in the field of 

selecting contractors in construction projects. In this paper a real case study of the use of four composite 

models AHP-TOPSIS, AHP-MOORA, BWM-TOPSIS, and BWM-MOORA will be demonstrated for 

selecting contractors in construction projects at Al-Quds University. 

 

Framework of the Proposed Methodology 
 

Figure 1 portrays the suggested framework for selecting contractors at Al-Quds University. The 

implementing steps of this framework can be summarized as follows: 

 

Figure 1: The proposed framework for selecting contractors at Al-Quds University.  

 

Step 1

Identify the project to be 

implemented

Step 2

Identify the alternatives (contractor 

applicants)

Step 3

Identify the main decision criteria 

and their attributes

Step 4

Select the proposed model for 

ranking the contractors

AHP-TOPSIS AHP-MOORA BWM-TOPSIS BWM-MOORA

Step 5

Is the rank

Given by all models 

the same? Step 6

Calculate the correlation coefficient 

between ranking models

Step 7

Chose the best rank

Step 8

Raise a recommendation to choose 

among the best three contractors 

based on practical considerations

Yes

No
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Step 1: The decision maker determines the nature of the project to be constructed such as defining the 

project’s scope, the expected costs, the location requirements, and others. 

Step 2: The engineers in the engineering office at Al-Quds University, as decision makers, identify the 

contractors who have applied for the bid where each contractor will be evaluated according to 

predefined qualifications. 

Step 3: The criteria for selecting contractors are identified. In case of Al-Quds University, the classification 

and evaluation criteria are decided by the Palestinian Contractors Union (PCU). 

Step 4: The four proposed integrated models will be applied using real data from Al-Quds University. Each 

model is divided into two stages: (1) criteria weightings using AHP or BWM techniques and (2) 

ranking the contractors using TOPSIS or MOORA techniques. 

Step 5:  The results obtained from the previous step will be compared. If all models had same results, go to 

step 8. Otherwise, go to step 6.  

Step 6: The correlation between the obtained ranks will be checked to determine which models will be 

used in the selection process. 

Step 7: To obtain a final grading of the contractors, the average of the ranks will be determined from the 

models that have highest correlation coefficients. 

Step 8: The final contractors rank will be presented to the decision makers at Al-Quds University with a 

recommendation to choose the best contractor. In addition, a validation check will be examined 

between the suggested contractors rank and the current used one.  

 

The Used Four MCDM models 

 

The background of each of the techniques used in this paper (AHP, BWM, TOPSIS, and MOORA) will be 

presented in this section. 

 

Analytic Hierarchy Process (AHP) 

 

In 1980 and 1994 Saaty has developed the Analytic Hierarchy Process (AHP), as one of MCDM tool to 

organize and analyze complex decisions. The primary idea of this strategy is to divide the problem into a 

hierarchical diagram with each level of the diagram representing a problem level (main objective, criteria, 

and alternatives). The opinions of the experts are then turned into numbers through which the alternatives 

are ranked on a numerical scale. Detailed steps for the AHP approach can be found with numerical example 

in Jitesh (2021). 

 

Best-Worst Method (BWM) 

 

Jafar (2016) introduced the Best-Worst Method (BWM) as an MCDM technique that uses two weighting 

criteria for comparison vectors. To begin, decision-makers start by determining which criteria is the most 

important and which is the least important. Next, a comparison is then made between the best criterion to 

other criteria, and the other criteria to the worst criterion. Hence, weights are determined using a nonlinear 

min-max model with the goal of minimizing the absolute maximum difference between the weight ratios 

and their associated comparisons. A collection of optimal solutions can be generated using this non-linear 

model. This paper followed the BWM steps given by Ziaul et al (2020). 

 

Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) 

 

Yoon and Hwang developed the TOPSIS method in 1981 (Gülnur and Fatma 2016). This technique 

determines the distance between each alternative and the ideal solution and the negative-ideal solution by 

establishing a synthetic rating. The ideal solution is defined by values that are regarded the best among all 

attainable values within the constraints of each criterion. A negative-ideal solution, on the other hand, is 

determined by the worst values. The steps of TOPSIS used in this paper are given by Sandesh et al (2020). 
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Multi-Objective Optimization on the basis of Ratio Analysis (MOORA) 

 

MOORA method was developed by Brauers and Zavadskas in 2006 (Gülnur and Fatma 2016). The method 

uses a matrix of potential responses to goals to which ratios are applied. The denominators of the set of 

ratios are the square roots of the sum of squared replies. These ratios are the best choice among many ratios 

because they are dimensionless. These dimensionless ratios, which range from zero to one, are added in 

maximization and subtracted in minimization. Finally, the derived ratios are used to rank all the 

alternatives. 

 

The Case Study 

 

The data for this case study was gathering for the construction project of the faculty of Arts in Al-Quds 

University. Refer to the proposed methodology framework mentioned in section 4, the University decision-

makers start to determine the construction project’s characteristics of space, design, and other factors that 

are regarded among the pillars of the process of selecting the appropriate contractor. As a second step, the 

available alternatives (i.e., the contractors that applied for the bid) are determined and their bid files, 

records, and previous successes are considered. The third step is accepting the contractor selection criteria 

determined by PCU. As indicated in table 1, the criteria employed in this case study are separated into five 

primary criteria, each of which has multiple sub-criteria. Six contractors (C1, C2, …, C6) are evaluated as 

alternatives against four criteria and twelve sub-criteria. Following are the steps involved in the four 

proposed integrated models (AHP-TOPSIS, AHP-MOORA, BWM-TOPSIS, and BWM-MOORA). 

 

Table 1: The criteria and their attributes for the contractors who applied for the bid of faculty or Arts 

Criteria Sub-criteria 

Financial (F) 

F1: Bank balance  

F2: Bid price  

F3: Equipment value  

Technical (T) 

T1: Experience of the engineering and technical staff  

T2: Suitable equipment for the project 

T3: Number of Workers 

Experience (E) 

E1: Number of projects completed  

E2: The value of completed projects 

E3: The field of completed projects 

Management (M) 

M1: Administrative restructuring 

M2: Qualified management staff 

M3: Administrative staff experience 

 

Model#1: AHP-TOPSIS: 

 

The AHP technique begins with the five steps below, whereas the TOPSIS technique is expresses in the last 

four steps: 

 

Step 1:  Break the problem down into a hierarchy of goals, criteria, sub-criteria, and alternatives as shown 

in figure 2. 

Step 2:  Establish the criterion pairwise comparison matrix by utilizing the Saaty 1-9 importance scale. If 

the two criteria are of equal importance, it returns a result of 1. The scale 9 indicates that one 

criterion is extremely importance than the other. 

Step 3:  Normalize the pairwise matrix to eliminate the units of each criterion, so that all the criteria are 

dimensionless. For this case study, there is normalize matrix for the main criteria and another one 

for the sub-criteria. 

Step 4:  Calculate the criteria and sub-criteria weights from the normalized matrices. Then the overall 

weight for each criterion can be found by multiplying the main criterion’s weight by the weight of 
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sub-criterion. Table 2 shows the weights and overall weights for the criteria and sub-criteria after 

normalizing the pairwise comparison matrices. 

  

Figure 2: The hierarchy model of selecting the contractors 

 

Step 5:  Construct the decision matrix (DM) for ranking the alternatives (contractors). The structure of the 

matrix can be expressed as follows: 

 

 

                                                

    

  
   
  

[

                        
                        
                                   

                        

]   

 

Where Ci denotes the contractors i, i=1, …n; Wj represents the overall weight of the criterion j, j=1, …m; 

Xij, is a value indicating the evaluation of each contractor with respect to each weighted criterion.  Table 3 

demonstrate the decision matrix for the case at Al-Quds University. The units of sub-criteria F1, F2, F3, 

and E2 are evaluated in dollars, the unit of sub-criterion E3 is in numerical unit, and the other sub-criteria 

are evaluated in scale from 1 to 5. 

 

Table 2: The normalized criteria weights using AHP. 

Criteria Criteria Weights Overall Weights 

F 0.237 0.237 

 F1  0.090 0.021 

 F2  0.556 0.132 

 F3  0.354 0.084 

T 0.399 0.399 

 M1  0.333 0.133 

 M2  0.333 0.133 

 M3  0.333 0.133 

E 0.303 0.303 

 E1  0.250 0.076 

M3M2M1E3E2E1T3T2T1F3F2F1

ETF M

C5 C6C4C3C2C1

Contractor 

Selection

Sub-Criteria

Goal

Main Criteria

Alternatives
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 E2  0.250 0.076 

 E3  0.500 0.152 

M 0.061 0.061 

 M1  0.126 0.008 

 M2  0.458 0.028 

 M3  0.416 0.025 

 

Step 6: Apply TOPSIS technique to calculate the normalized decision matrix followed by calculating the 

weighted normalized decision matrix by multiplying the normalized decision matrix by its associated 

weights. 

 

The normalized value Sij and the weighted normalized value Vij can be calculated as follows: 

 

     
   

√∑    
  

   

                  (1) 

                             (2) 

 

Step 7: Determine the Positive Ideal Solution (A
+
) and the Negative Ideal Solution (A

-
) respectively. 

 

   (  
      

 )  ((            ) (            
 )) 

   (  
      

 )  ((            ) (            
 )) 

 

Where J is related to the positive criteria and J
1
 is related to the negative criteria.  

 

Step 8: Compute the corresponding separation measures, (S
+
) and (S

-
), using the m-dimensional Euclidean 

distance as follows: 

 

   
  √(      

 )
 
              (3) 

  
  √(      

 )
 
             (4) 

 

Step 9: Calculate how near the alternative to the ideal solution and rank them in descending order. The 

relative closeness of the alternative Ci with respect to Positive Ideal Solution A
+
 can be expressed 

as: 

  

  
  

  
 

  
     

     (5) 

 

Where the index value of Ci
*
 lies between 0 and 1.  The larger the index value, the better the performance 

of the alternative. For the case study at Al-Quds University, table 4 illustrates the separation measures and 

index value of each contractor, in descending order. 

 

Table 3: the decision matrix for AHP-TOPSIS model 

Sub-Criteria  F1 F2 F3 

Overall weight  0.021 0.132 0.084 

 max min max 

C1 10000000 1034680 140000 

C2 11000000 906380 79500 

C3 7000000 957186.81 100000 
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C4 8000000 878095.3 920000 

C5 9000000 839127 100000 

C6 6000000 832271 87000 

Sub-Criteria  T1 T2 T3 

Overall weight  0.133 0.133 0.133 

 max max max 

C1 5 5 4 

C2 4 3 4 

C3 4 2 3 

C4 3 2 1 

C5 4 1 3 

C6 3 1 1 

Sub-Criteria  E1 E2 E3 

Overall weight  0.076 0.076 0.152 

 max max max 

C1 19 6000000 5 

C2 15 2000000 3 

C3 14 3000000 3 

C4 9 1500000 3 

C5 13 2000000 3 

C6 10 900000 2 

Sub-Criteria  M1 M2 M3 

Overall weight  0.008 0.028 0.025 

 max max max 

C1 4 5 5 

C2 3 2 4 

C3 3 3 4 

C4 2 2 2 

C5 2 3 3 

C6 1 2 2 

 

Table 4: Relative closeness coefficient of six contractors 

Contractor Si
+ 

Si
-
 Ci

*
 

C1 0.11204 0.14087 0.55700 

C4 0.12074 0.12158 0.50173 

C3 0.14516 0.06086 0.29541 

C2 0.15301 0.05988 0.28128 

C5 0.16497 0.03760 0.18563 

C6 0.18237 0.03112 0.14578 

 

Model#2: AHP-MOORA 

 

This model follows exactly the first six steps of the AHP-TOPSIS model. The distinction begins at step 7, 

to express the MOORA technique, as follows:  

 

Step 7:  Calculate the contribution index Ci
*
 to evaluate the positive and negative effects of the criteria as 

well as to raise their priority. The positive effects are added in the case of maximization (for 

beneficial criteria) and subtracted in the case of minimization (for unbeneficial or cost criteria) in 

the following equation for optimization: 

   
  ∑        

 
   ∑                

 
    (6) 
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 Where g is the number of criteria to be maximized, (n-g) is the number of criteria to be minimized, 

and Ci
*
 is the contribution index of i

th
 alternative with respect to all the criteria. 

 

Step 8: Rank the alternatives based on the decreasing values of Ci
*
 as given in table 5.  

 

MOORA finds the best alternative with high simpleness, less computational time, and basic mathematical 

calculations along with no usage of extra parameters like Ci
*
 in TOPSIS method.   

 

Table 5: Ranking the contribution index of six contractors. 

Contractor beneficial criteria Cost criteria Ci
*
 

C1 0.501852 0.06112 0.440732 

C2 0.341036 0.053541 0.287495 

C3 0.311953 0.056542 0.255411 

C4 0.297318 0.051870 0.245448 

C5 0.277441 0.049568 0.227873 

C6 0.177825 0.049163 0.128662 

 

 Model#3: BWM-TOPSIS 

 

The methodology of the BWM follows the first five steps below while the TOPSIS technique includes the 

same steps from six to nine that mentioned for AHP-TOPSIS model.  

 

Step 1: Define a set of decision criteria as given in Table 1.  

Step 2: Determine the most desirable and important criterion and the worst and least desirable criterion. 

These criteria must be identified by the decision-maker at Al-Quds University. 

Step 3: Rank the best criterion preferences numerically from 1 to 9. The resulting Best-to-Others vector 

would be: AB = (aB1, ...aBn), where aBj denotes the preference of the best criterion B over criterion j.  

Step 4: Determine all the criteria preference order over the worst criterion using numbers between 1 and 9.  

The resulting Others-to-Worst vector would be: Aw = (a1w, ...anw)
T
, where ajw indicates the 

preference of the criterion j over the worst criterion W. 

Step 5: Find the optimal weights (W1
*
,…Wn

*
) using the following equation: 

 

       {|        | |        |}      (7) 

s.t. 

∑     
 

 

                

 

The Tables 6, 7, 8, and 9 demonstrate the results obtained from the BWM-TOPSIS model. 

 

Model#4: BWM-MOORA 

 

Here, the BWM steps followed by MOORA steps that illustrated previously are used. Table 10 shows the 

rank of the six contractors from the four proposed models.  Table 10 indicates that the four proposed 

integrated MCDM models are ranked first and sixth contractor in the first and last order, respectively. while 

the order of the other contractors has been changed slightly. As a result, the correlation between the four 

acquired ranks was tested using Spearman's rank correlation coefficient (Spearman 2010) to identify the 

model(s) that will be employed in the contractor selection in this case study. Table 11 shows the correlation 

coefficient () between each of the two models. The average of the ranks will then be calculated from the 

models with the highest correlation coefficients (AHP-MOORA, BWM-TOPSIS, and BWM-MOORA) to 

give the final contractors rank, as shown in table 12.  
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Table 6: Best-to-Others vectors obtained by the decision-makers in Al-Quds University 

Best-to-Others  

Main Criteria F T E M 

F 1 1 1 5 

Sub-Criteria (F) F1 F2 F3  

F2 5 1 7 

Sub-Criteria 

(T) 

T1 T2 T3 

T3 2 2 1 

Sub-Criteria 

(E) 

E1 E2 E3 

E3 3 5 1 

Sub-Criteria 

(M) 

M1 M2 M3 

M3 4 2 1 

 

Table 7: Others-to-Worst vectors obtained by the decision-makers in Al-Quds University 

Others-to-Worst  

Main Criteria M Sub-Criteria (E) E2 

F 5 E1 2 

T 5 E2 1 

E 5 E3 6 

M 1 Sub-Criteria (M) M1 

Sub-Criteria (F) F3 M1 1 

F1 5 M2 4 

F2 6 M3 5 

F3 1  

Sub-Criteria (T) T2 

T1 1 

T2 1 

T3 2 

 

Table 8: The criteria weights using BWM technique 

Criteria Criteria Weights Overall Weights 

F 0.3125 0.3125 

 F1  0.1905 0.05953 

 F2  0.7262 0.22694 

 F3  0.0833 0.02603 

T 0.3125 0.3125 

 M1  0.25 0.07813 

 M2  0.25 0.07813 

 M3  0.5 0.15625 

E 0.3125 0.3125 

 E1  0.2353 0.07353 

 E2  0.1176 0.03675 

 E3  0.6471 0.20222 

M 0.0625 0.03125 

 M1  0.1111 0.00694 

 M2  0.3333 0.02083 

 M3  0.5556 0.03473 
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Table 9: Relative closeness coefficient of six contractors based on the model BWM-TOPSIS 

Contractor Si
+ 

Si
-
 Ci

*
 

C1 0.02975 0.11763 0.79812 

C2 0.06538 0.07818 0.54457 

C3 0.07400 0.05556 0.42882 

C5 0.08042 0.05630 0.41181 

C4 0.09767 0.03987 0.28989 

C6 0.11972 0.02067 0.14726 

 

Table 10: the Contractors rank over the four models 

The proposed model Contractors ranks 

AHP-TOPSIS C1 C4 C2 C3 C5 C6 

AHP-MOORA C1 C2 C3 C4 C5 C6 

BWM-TOPSIS C1 C2 C3 C5 C4 C6 

BWM-MOORA C1 C2 C3 C5 C4 C6 

 

Table 11: The correlation coefficient (ρ) between each two proposed integrated models. 

 AHP-

TOPSIS 

AHP-

MOORA 

BWM-

TOPSIS 

BWM-

MOORA 

AHP-

TOPSIS 
1 0.82857 0.71429 0.71429 

AHP-

MOORA 

 

1 0.94286 0.94286 

BWM-

TOPSIS 
 

1 1 

BWM-

MOORA 
 1 

 

Table 12: The final contractors rank for the case under study. 

AHP-

MOORA 

BWM-

TOPSIS 

BWM-

MOORA 

Average 

rank 

Adjusted 

rank 

1 1 1 1 1 

2 2 2 2 2 

3 3 3 3 3 

4 5 5 4.67 5 

5 4 4 4.33 4 

6 6 6 6 6 

 

The Validation of the Results 

 

In many organizations and businesses, selecting a contractor based on the lowest offer price is a common 

method. It is Al-Quds University's current approved process for selecting contractors. This overlooks the 

rest of the criteria, increasing the risk that the project will not be completed to the acceptable quality and on 

schedule. The difference between the results of the existing approach and the proposed models for selecting 

the contractor in this case study is shown in the table below. 

 

Following a discussion with the decision-makers, at Al-Quds University, about the prior results given in 

table 13, it was explained that, under two conditions, the decision-maker can choose a contractor other than 

the one with the lowest price. The first is that it outperforms the rest of the requirements, and the second is 

that its bid price cannot be more than 15% higher than the lowest bid price. To meet the first condition, it 

was suggested that one of the first three contractors (C1, C2, and C3) be chosen due to its superiority and 
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high criterion achievement. The percentage increase in the bid price over the lower price was calculated for 

each of the first three contractors to achieve the second requirement. The three contractors increased their 

biding prices by 24%, 9%, and 15%, respectively, over the contractor (C6) who has lowest bid price. As a 

result, it was recommended that contractor (C2) be chosen to satisfy the two biding conditions. 

 

Table 13: A comparison of the present and the proposed contractor rankings. 

The Technique The Contractors 

The present C6 C4 C5 C3 C2 C1 

The proposed C1 C2 C3 C5 C4 C6 

 

Discussion 
 

The proposed models were applied to a real case in Al-Quds University for the Faculty of Arts contractor 

selection. Six contractors were filed for bidding. The findings obtained from the application of the proposed 

models revealed that superior technical contractors and owners of past project accomplishments were at the 

forefront of the arrangement, with an acceptable rise in the bid price over the lowest price. Even though the 

bid price they offered was the lowest compared to other options, contractors with little experience and 

limited technical capabilities were at the end of the arrangement. As a result, this paper recommends that 

the second contractor be chosen instead of the sixth contractor. The sixth contractor was chosen by Al-

Quds University due to the fact that the university only consider the lowest bid price. The sixth contractor's 

bid price was ($832271), while the suggested second contractor's bid price is ($906380), which is only 9% 

higher than the lowest price. Furthermore, the fact that this contractor came in second place utilizing the 

proposed results indicates that it is superior in technical and administrative aspects. The recommended 

contractor was offered the bid price within the allowed range of increase over the lowest bid price. This 

demonstrates the efficacy and applicability of the proposed models for contractors’ selection at Al-Quds 

University in the future, ensuring the selection of qualified and suitable contractors for the construction of 

projects with the appropriate efficiency and acceptable bid price. 

 

Conclusions 
 

The most crucial decision for the project's success is hiring the correct contractor because picking the right 

contractor decreases the risk of errors throughout the project, its execution, and afterward maintenance 

operations. The selection criteria are usually multiple and cover a variety of features of the project to be 

constructed. As a result, the selection process must consider these characteristics, as well as their relative 

importance, as assessed by the institution's experts. When there are numerous factors that regulate the 

decision-making process, Multi-Criteria Decision-Making (MCDM) is one of the best strategies to apply.  

 

This paper compared empirically the rankings produced by four MCDM integrated models in the field of 

contractor selection. Each model is combined two MCDM procedures. The recommended models were as 

follows: (AHP-TOPSIS, AHP-MOORA, BWM-TOPSIS, and BWM-MOORA) where these models are 

simple to use, apply, and calculation.   

 

These proposed models were applied in selecting the implementing contractor for the construction project 

of the Faculty of Arts at Al-Quds University. The criteria for selecting contractors established by the 

Ministry of Housing and Public Works were used, as they are the criteria in force at the university. This 

was one of the limitations of the study, as it was necessary to adhere to these criteria and not others. 

Through the results of the study, the importance of MCDM techniques in decision-making is confirmed, if 

they are used in light of appropriate criteria and the method of accurately evaluating alternatives. 
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