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Abstract 

 
Nowadays profit and non-profit Organizations try to obtain more benefit or provide better services. Therefore, they 
transferred self missing value added activities to others under pretense of out sourcing process and focus their 
abilities on value added activities. The factor that plays key role to continue this process is pay debt of organization 
for suppliers based on the number of criteria and scientific methods. Experts and researchers explain that delay in 
paying claims of contractors caused to delay in time of project. Limitation in financial resources is a calamity for 
projects and this problem delays pay for contractor's claims. Now if contractors know their priority for payment and 
the amount of payment based on scientific methods, then they accept a delay in pay and limitation in amount of pay 
and therefore continue their activity with the feeling of justice. In this paper, criteria and contractors prioritized for 
payment of their claims with Group analytic hierarchy process (GAHP) technique then by developing a 
mathematical model the amount of payment for each contractor are determined. 
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1. Introduction 
New conditions of production environments and their shifts from monopoly markets toward highly competitive 
markets with high variations have brought the organizations face to face many problems, so that any presence in 
these environments would require enjoying many competitive advantages and improving the efficiency and 
productivity. Therefore, since the resources available to organization are limited, enjoying all needed technologies 
by organizations could not be possible. Then, enhancing the knowledge of organizations about the issues related to 
manufacturing and procurement (outsourcing) is highly evident [1]. The volume of construction activities of an 
individual country is considered as an index of growth and development. Annually, thousands billion Rls of national 
capitals of our country are spent directly or indirectly for development and erection of infrastructure installations. 
Since, the economic system of Iran is a single-product and depends on oil revenues as well as financial resources of 
our country are limited, a precise and effective planning to avoid the losses of these limited financial resources is a 
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necessity. Adopting such approach would give rise to improving efficiency of available resources and investing 
process would be optimized, accordingly. Since, the major part of development projects’ budgets is allocated to 
construction operations’ costs, so execution of each project would require a contractor with capabilities proportional 
to the size of that project. It is clear that by selecting a qualified contractor, undue costs and expenses are avoided 
and the project would be completed within the time schedule and planned resources [2]. The most important factor 
persuading a competent contractor to keep on outsourcing activities is that his claims are paid on due time. As 
mentioned by the researchers and experts, any delay to settle the claims and demands of the contractors, is 
considered as one of factors resulting in delay in completion of the projects [3, 4, 12, 13]. Limitation of financial 
resources is one of the scourges of the projects which in turn delayed the payment of contractors’ demands. Now, if 
the contractor makes sure that the priority given to him for payment of his claims is not based on a well-established 
procedures and accepted rules nor on relationships and personal inclination, then he would realize any delay of 
payment and amount limitation. Then he makes sure that the justice is observed and keeps on his activities, 
accordingly. In the present paper, we intend to provide an approach through which the contractors are prioritized 
considering simultaneously several indexes for any payments are made in favor of them. Conventionally, at least 
one index is considered. In the following, the literature of case study is reviewed.  
 
2. A Review of Literature 
Various studies have been made by the experts and researchers regarding the subject of the case study and various 
issues have been studied and discussed by them through Hierarchical Analysis Process. To evaluate the suppliers, 
Masella (2000) made a study and logistic and strategic integration between the supplier and buyer was emphasized 
by him. He mentioned the hierarchical analysis process as a tool which would provide the required integration 
between different criteria [14]. Through Hierarchical Analysis Process, Shayanfar prioritized the reasons of delays 
of irrigation and drainage projects. According to him, the priority of the reasons resulting in delays is as follows: 1) 
employer; 2) consultant; 3) environmental factors and 4) internal factors of contractor. Among other causes 
attributed to the employer, the followings are to be considered: delay in advance payment, delay in payment the 
related invoices, delay in supplying the undertaken machineries and delay in redemption and removal of 
contradictions of the status of credits and cash flow of the employer. In connection with the delays made by the 
contractor, they are classified under four categories: technical issues, machineries, logistic issues and managerial-
related issues [3]. In addition to determination of indexes which effect on selecting the contractors, Heidari and 
Heidari, determined the significance and prioritization of above indexes using Hierarchical Analysis Process in 
group decision-making. They showed that how Hierarchical Analysis Process model has been used to select the 
most appropriate contractor based on the indexes as prioritized in the project of Finance and Credit Institute of 
Lordegan city [5]. Asgharizadeh and Nasrollahi determined the quantitative and qualitative indexes which effect on 
selecting the contractor of development projects and in next step, these indexes are weighted and rated based on 
AHP technique. According to them, the price quoted by the contractors which currently is the most important index 
for final selection, is not only treated as the most important index, but also their importance is less than the 
importance of many other indexes. Note that human resources’ capabilities of the contractors are more important 
than financial and hardware capabilities. In other words, knowledge, experience and innovative faculty of competent 
managers and efficient personnel are more important than other criteria for selecting the contractors. Therefore, the 
necessity of reviewing the present procedure for selecting the contractor and giving more attention to parameters 
related to human resources is more evident [6]. 
 
Separi and Kiapi made a research and during which a method has been introduced for optimized repair and 
maintenance plan of power grids. This method is based on indexes of undistributed power, the numbers of 
unplanned outages and the period of outage for each of 20Kv feeder within the period of study. Hierarchical 
Analysis Process model has been used for prioritizing the feeder with above-mentioned criteria. According to data 
collected by GIS software, all feeders are divided into categories and each category have been prioritized based on 
the criteria of defective points, equipment with high life cycle, density of transformers and the numbers of keys. The 
result of these two processes called “priority of maintenance plan-based RCM” have been submitted to operational 
departments [7]. Hosseini et.al have applied Hierarchical Analysis Process model to analyze physical and chemical 
effects resulting from Esteghlal dam of Minab and they believed that among other physical and chemical effects, 
geological and geographical effects with the weights of 0.324 and 0.147 are prioritized at first and second ranks due 
to geology specific to the region and existence of highlands of loose clay lime type with nearly vertical slopes and 
unstable which give rise to erosion and collapsing of these regions, increasing sedimentation, turbidity and load 
suspending in the water of lake behind the dam and precipitation with the weight of 0.068 is prioritized at third rank 
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due to the climate of basin of dam (hot and dry) as well as shortage of precipitation. They also have suggested some 
solutions and managerial plans to minimize, elimination and controlling the environmental effects [8].  
 
Using data obtained from criteria modeling and environmental effective layers by Hierarchical Analysis Process and 
classification by phase method through modeling capabilities and spatial analyses of Geographic Information 
System, Shamsipour and Sheikhi have considered the environmental vulnerability of the region. According to them, 
based on the results of calculations during research process, the human characteristics and the features of natural 
environments, earthquake, flood and slope movements are placed at the highest ranks of risk and vulnerability, 
respectively. Additionally, based on the results of modeling and risk rating in the western area of Fars, more than 
34% of the limits of the region is determined as the region of relative high to very high vulnerability [9]. In the 
present paper, Hierarchical Analysis Process technique is applied to prioritize the contractors for payment of their 
claims considering several indexes instead of only one index.  
 
3- More about the Technique 
3-1- Hierarchical Analysis Process 
Hierarchical Analysis Process is treated as a powerful technique of multi-criteria decision-making which developed 
by a researcher (Tomas, professor of Petersburg University) in 1980 and despite of some of critiques, it was 
welcomed by scientific bodies. This method which reflects the natural behavior and human thinking helps the 
decision-maker to develop the interaction of various criteria under complex and unstructured situations. This 
technique facilitates the decision-making through organizing the feelings, cognition, estimations and judgments and 
identifies the forces influencing the decision [10]. Hierarchical Analysis Process is one of the most comprehensive 
processes designed for decision-making based on multi-criteria through which the formulation of the problem as 
hierarchically would be feasible and different quantitative and qualitative criteria could be taken into consideration 
during problem-solving. During the process, various options are involved in decision-making and analysis of 
sensitivity of criteria and sub-criteria could be possible, too. Among other outstanding advantages of this process are 
determination of the extent of compatibility and incompatibility of the decision. This technique enjoys a robust 
theoretical basis and it is based on a self-evident principles. By analyzing the difficult and complicated problems, 
this process simplifies and solves them. In fact, it is a method that helps the decision-makers to prioritize and 
classify their targets and solutions within a complicated, unstructured and non-clarified context. In this method, 
decision-making as an issue is classified under different levels of targets, criteria, sub-criteria and options. So, a 
decision-maker can be careful in t he most minor decision-making. To build the model of decision-making, target is 
put at the highest level. To do this, the criteria are put at the middle level and possible options are put at low level 
[11]. In the next section of this paper, the contractors are prioritized for payment of their claims using Hierarchical 
Analysis Process and a case study is provided. 
 
3.2 Familiarity with Target, Criteria and Option 
Target refers to prioritization of contractors for payment of their claims, Indexes refer to the volume of claim, time 
spent after the last payment, the amount of the last payment, perfectness of financial documents, the quality of 
rendered services and Options refer to the numbers of contractors (here, five contractors) which designated by the 
letters of A, B, C, D, E. Indexes are discussed by Delphi method and the questionnaires were distributed. Delphi 
group were consisted of experts who have occupation records for many years as financial manager, project manager 
or expert of contracts’ affairs or managing director and or member of the board in contracting companies, 
Consulting Engineers Company or other governmental organizations. At the end, five indexes were identified. At 
the first step, hierarchical flowchart was developed (See Figure 1). In this figure goal, Indexes and Options refer to 
the numbers of contractors are shown. Data for indexes of one month is given in Table 1. 
 
In the next step, dual comparison matrix developed and the opinions of experts regarding numerical scores for dual 
comparisons of significance of two options or two indexes were collected. Then, the rate of incompatibility made by 
the experts was calculated and individual judgments were integrated. The rate of incompatibility of experts’ 
opinions is within the ranges of 0.073 to 0.097. Professor Saati introduces 0.1 as the acceptable rate and he believes 
that when the rate of incompatibility is greater than 0.1, it is better that the judgments to be reviewed [15]. 
All calculations were made using Expert Choice Software and the results are shown in Table 2. 
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Figure 1: Hierarchical Flowchart.  
 

Table1: Data for indexes of one month for Contractors: 
Criteria 

 
Contractor 

Volume of Claim Time lapsed from the last 
payment 

(day) 

Amount of last payment 

A 256,238,000 2  6,904,320 
B 187,674,000 41 99,647,520 
C 282,080,000 13 199,233,120 
D 580,784,400 13 81,459,840 
E 302,320,777 24 100,000,000 

 
Table2: Results of calculate for target and indexes  

Title weight Specific 
Value 

Incompatibility 
Index 

Random 
Incompa. 

Index 

Rate of 
Incompa. 

Weighted 
Incompa. 

Index 

Weighted 
Random 
Incompa. 

Index 

Rate of 
Decision’s 
Incompa. 

Target  1 5.3286 0.08216 1.12 0.073 0.1728 2.24 0.077 

Volume of 
claim 0.5357 5.436 0.09071 1.12 0.081   

Time 
lapsed 

from the 
last 

payment 

0.2085 5.3425 0.08563 1.12 0.076   

Amount of 
last 

payment 
0.1615 5.3687 0.09218 1.12 0.082   

Perfectness 
of 

financial 
documents 

0.0508 5.436 0.10899 1.12 0.097   

Quality of 
rendered 
services 

0.0436 5.3505 0.08763 1.12 0.078   
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Relative weight and final weight are calculated and decision-making options called here prioritization of contractors 
are rated according to final weight.  
As given at above table, the weights of indexes are as follows:  
Volume of claim: 0.5357 
Time lapsed from the last payment: 0.2085 
Amount of last payment: 0.1615 
Perfectness of financial documents: 0.0508 
Quality of rendered services: 0.0436 
The weights of options are as follows:  
A= 0.077 
B= 0.151 
C= 0.191 
D=0.374 
E=0.207 
It is clear that the contractors with more weights are given priority.  
 
Assume: 
Volume of claim =α, budget= β, weights of options=W, share of contactors=µ 
Now, there are two states: 

1) If       β= > αA+ αB+ αC+ αD+ αE       Then: 
µA=αA, µB= αB, µC= αC, µD= αD, µE= αE 

 
2) If       β< αA+ αB+ αC+ αD+ αE         Then: 

µA=WA * β, µB=WB * β, µC=WC * β, µD=WD * β, µE=`E* β 
 
For example, assume that the budget is 1,000,000,000 and sum of claim are 1,609,097,177. Because of β< αA + 
αB+ αC+ αD+ αE     then    µA=0.077*1,000,000,000=77,000,000     
µB=0.151*1,000,000,000=151,000,000 µC=0.191*1,000,000,000=191,000,000 
µD=0.374*1,000,000,000=374,000,000                              µE=0.207*1,000,000,000=207,000,000 
As of result: µA+ µB+ µC+ µD+ µE= β 
 
4. Future Researches 

1- To use other techniques of multi-criteria decision-making such as fuzzy TOPSIS, fuzzy AHP, ELECTR 
2- To use prioritization strategies such as Berda and Kepland to integrate the results of various techniques 
3- To design a software to calculate this process.  

 
5. Conclusion 
Conventionally, contractors designated by B and E are paid due to delay (41 and 24 days) in payment and then 
contractor designated by D is paid due to great volume of claim and at the end, contractor designated by C is paid 
and no payment is made in favor of contractor designated by A. The contractors are rated as D > E > C > B > A 
according to a scientific method and Hierarchical Analysis Process and are paid, accordingly. Now if contractors 
know their priority for payment and the amount of payment based on scientific methods follow above described 
process, and then they accept a delay in pay and limitation in amount of pay and therefore continue their activity 
with the feeling of justice. Also, can motivate contractors for the best performance, because of the boss is just and 
worthy. 
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