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 Background: The present study deals with risk analysis of oil and gas processing units 

using fuzzy logic through case study of operational and desalination unit of Dehloran. 

Objective: The methodology is descriptive/ analytical survey and it is included in 
practical studies. The statistical sample includes all managers and experts engaged in 

construction of Dehloran operational and desalination oil unit. The sample size was 

determined through Cochran sampling method (n= 69). Results: Data measuring 
instrument includes two researcher-made questionnaires including SWOT for risk 

identification and AHP questionnaire for ranking of indices. After completing 

questionnaires through Excel and inscription codes for FAHP, the obtained information 
from questionnaires were analysed.Conclusion: In this project, it was tried to 

investigate the cost's risks, safety, construction time and their priority through fuzzy 

logic and relying on case study of construction project of Dehloran operational and 
desalination factory by introducing a new model for project risk management.  
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INTRODUCTION 

 

 Project risk includes undetermined possible events or situations which have positive or negative 

consequences on the project's objectives. Definite risks can be planned and analysed after identification and 

analysis while indefinite risks cannot be managed [1].  Every risk process is included in one of these three 

categories: individual risks, consecutive risks or concurrent risks [4]. Risk management is the systematic process 

in identification, analysis and reaction to risk project with the aim of maximizing the results of positive events 

and minimizing the probably of exceeding and the effects of undesired consequences on project's objective [1]. 

  Today, the cost increase and the complexities in projects, in one hand, and the increase of uncertainties of 

risks in commercial environments, on the other hand, lead project managers to consider the risk management in 

project planning and control to reduce risk and deviation from the determined objectives. Risk management 

offers some benefits including improvement of designing, timing and budgeting, increase of the possibility of 

implementing project according to the determined program and budget, helping in use of the most appropriate 

contract, prevention from accepting unsuccessful projects, providing the possibility of objective comparison of 

alternatives, providing statistical information for better decision making [2]. Thus, the role of placing risk 

management in success of executors in carrying out projects is completely obvious; however, risk management 

is not without prior sufficient, appropriate and on time efficient information. A great portion of this information 

is obtained from previous projects. Use of a knowledge-based management system links risk management with 

the acquired lesson [3].  

 The most important questions on this issue include is it possible to manage future and its happenings? 

How? Which one is the best way? What are the advantages of this problem and what is the outcome of its 

resolution? 

 When in 1965, Lotfi Zadeh the Iranian professor of Berkley published his first paper on fuzzy entitled 

"Fuzzy sets", nobody believed that it would be a strike which will change the world of mathematics. Although 

in 1970 and early 1980, there were serious opponents to fuzzy theory, nowadays, nobody can deny the values of 

fuzzy logic and fuzzy controls. 1960s was the time of challenging and denying fuzzy theory and none of 

research centres considered fuzzy theory as a serious research field. However, in 1970s, the applications of 
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fuzzy theory were considered and the doubtful approaches about the nature of fuzzy theory were resolved. 

Japanese engineers rapidly perceived that the fuzzy controllers were easily designable and in most cases, they 

can be used. Since the fuzzy control does not need a mathematical model, it is possible to used it in fuzzy 

systems through the most biggest engineering organization, i.e. Institute of Electrical and Electronics Engineers 

(IEEE). In 1990, many advances happened in fuzzy systems; however, despite clarification of fuzzy system 

images, still many activities should be performed and most solutions and methods are still at the beginning of 

the way [7]. 

 Since risk management seeks to increase safety and confidence in projects and risk reduction usually adds 

some costs for confrontation with probable risks as preventive costs, it can be considered as a costly approach in 

projects [9]. However, application of a knowledge-based risk management system using related information to 

similar project has been ended and the studies done by risk experts and accessible databank can help in 

reduction of work repetition and time and cost saving and increase the decision making power of project 

executors and at the end help in creation of competitive advantage in organization. Thus, concerning the 

significance of knowledge-based risk management as a valuable trend in project management, so far, various 

methods have been invented and introduced[8]. 

 Fuzzy number and fuzzy logic theory as a new topic will be able to play a great role in risk management 

through combining with science of management. Construction projects are considered as the most important and 

biggest parts in oil industry and naturally, they are full of small and big risks which requires special planning. 

Meanwhile, the operational and desalination project of Dehloran is one of the main oil projects constructed with 

the aim of processing and sweetening of oil. In this study, it is tried to make some relation between risk 

management and fuzzy logic and to introduce a new model with proper executive capability. Then, this model is 

implemented in the construction project of Dehloran operational and desalination unit. The operational unit of 

Dehloran is located in 20-km of southern west of Dehloran in Ilam province with nominal capacity of 55,000 

gallons per day. This unit transfers the produced processed oil from Dehloran and Abdanan to Cheshme Khosh 

desalination unit after desalination and pumping through a 16-inch oil pipeline with length of 52 km. At the end, 

all identified risks are prioritized proportionate with ranking demand[3].  

 This study seeks to make some relation between risk management and fuzzy logic and to introduce a new 

model with appropriate executive capability. Then, this model has been implemented in oil and gas construction 

project of Dehloran unit. At the end, following this model, all identified risks have been prioritized according to 

demand. Concerning the mentioned issues, this paper seeks to achieve the following objectives: 

1. Identification of project risks of Dehloran operation and desalination unit using fuzzy logic 

2. Classification and prioritization of project risks of Dehloran operational and desalination unit using fuzzy 

logic 

 

METHODS AND MATERIALS 

  

 This is an applicatory study in terms of objective and tries to investigate the role of risk management in 

these project by identifying the risk's origins in oil operational and desalination projects in Ilam province. Data 

collection method includes field study, interview, use of check=list, risk failure structure, specialized judgement 

of experts and employees engaged in this project, past information and similar projects, library searches 

(searching books, papers, scientific texts…), idea-making methods including mainstreaming and online data 

banks. Concerning the research objective which is to analyse risk of oil and gas processing units in construction 

project of operational and desalination unit of Dehloran, the following procedures were followed: 

 

1. Selection of risk identification model:  

 In this study, SWOT model, which is a comprehensive and known model in strategic planning, will be used 

for risk identification. This model is one of the most comprehensive  models of risk identification and has the 

capability of responding to all research objectives and questions. The main reason for selecting this model is that 

not only risk is manifested in realm of organizational threats and weaknesses; it also can be represented in 

opportunities and strengths of organization[1].  

 This method is used for recognizing certain organizational weaknesses and strengths, opportunities and 

threats of the project. Two of them explicitly introduce the positive sides, i.e. organizational abilities and project 

opportunities, the order of identification (that is, the recognition of abilities before weaknesses and recognition 

of opportunities before threats) tells us to overcome our natural tendency concerning more attention to negative 

factors. This should be taken into account that proper use of these techniques requires performing an analysis on 

the abilities, weaknesses, opportunities, threats and prioritization of results to fulfil the practical stage. This 

analysis can be performed individually or in a group by a project expert's team. SWOT regulation is a process 

for development of long-term plans for effective reaction to threats and environmental opportunities within 

organization's strengths and weaknesses. Many approaches and techniques can be used for analysis of internal 
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and external environment of organization and strategic cases and finally strategy development [5]. The strategy 

scholars divide the organization's environment to internal (internal factors) and external (external factors) [10].  

 

Internal factors: 

 Those factors that are in control of organization and the organization can offer some benefits against it are 

internal factors. They are divided into weaknesses and strengths.  

- Strengths: the strengths are the sources and capabilities inside the organization that help it to move along 

the regulations, fulfill the delegated commissions and create value.  

- Weaknesses: weaknesses include the deficiencies which exist in internal sources and capabilities of the 

organization and prevent it from moving along the regulations, fulfillment of commission and value making. By 

introducing various approaches in realm of internal factor analysis, it is possible to refer to Kaplan and Norton 

approach in terms of learning and growth factors, internal business processes, financial and customer processes. 

Despite abundant support of this approach, failure to cover all internal aspects of organization is considered as 

the main problem of this approach [6]. 

 

External factors:  

- Opportunities: opportunities include external factors or current or future occasions through which the 

organization can better move toward regulations, better fulfill the delegated commissions and create more 

values.  

- Threats: threats include external factors or current or future occasions which have negative effect on 

organization and create some problems for organization in moving toward determined regulations, fulfilling the 

commissions and value-making [8]. 

 

2. Extraction of initial risks based on SWOT questionnaire: 

 In SWOT questionnaire of the present study, in addition to identification and classification of risks in four 

categories of opportunities, threats, strengths and weaknesses by active experts in project, the statistical sample 

was asked to score the identified risks in a 7-point Likert scale based on significance. After collecting the 

questionnaires, the scores of risks’ significance will be evaluated according to statistical methods of analysis and 

validity of questionnaire.  

 

Evaluation of risks:  

 The identified risks in the previous step will be evaluated through asking the opinions of experts and 

according to the effect of every risk on time, cost and safety coefficient and estimation of the probability of 

exceeding of each of these risks[7].  

 

The ranking of risk evaluation indices using fuzzy AHP:  

 Since the identified risks in this study are effective on the objectives of this project from different aspects, 

to avoid holistic view and to make more previse the identified risks, it is necessary to define some indices which 

are indicative of the effects of risks on different aspects of project. To this end, through investigation of the local 

and foreign studies, various criteria have been proposed for evaluation of project’s risks. After investigation and 

asking the experts’ ideas, three indices were selected as the evaluation criteria such that project’s risks can 

influence the general objectives of project through affecting them including: time, cost and safety coefficient.  

 Time: This index is indicative of the effects of project’s risks on project’s time plan, i.e. the probability that 

the project is not performed in the required and planned time framework leads to detrimental effect on the 

project’s objective.  

 Cost: This index indicates that in case of occurrence, how much the project’s risks can impose extra cost on 

the project and exceed the budget value[6]. 

 

Safety coefficient:  

 This index means that project's risk can affect the safety of project at the time of implementation and after 

implementation of the project concerning high sensitivity of these projects.  

 These three indices are weighted according to experts' ideas and fuzzy AHP. The identified risks and the 

above indices have been considered and evaluated as the main variables of this study and by quantification and 

analysis of them, the research questions are answered. The overall ranking will be done using data collected in 

the previous stage and by multiplying the significance of each risk in the weight of index and calculating the 

significance degree of each risk[2].  

 

Research findings:  

 Identification and classification of project's risk through SWOT analysis  
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 The identification process of risk includes determination and identification of effective risks on project and 

documentation of their characteristics. To perform the study at the first step, SWOT method was used for 

recognition of effective risks.  

 Early SWOT questionnaire was distributed between 9 top project managers and they were asked to identify 

the opportunities, threats, weaknesses and strengths in each case. They were explained that by risk in 

opportunities, it is meant those opportunities which if not used are the source of risk and by risk in strengths, it 

is meant lack of planning for using strengths. These two are considered as opportunity cost. In sum, 59 cases of 

risk were identified and determined which are listed in table 1.  

 
Table 1: The list of identified risks using SWOT.  

Potential strengths (project's internal abilities) 

1. Minimum rainfall and appropriate climate 

2. Accessibility to strong and skilful contractors 

3. The presence of direct and strong supervising system 

4. Proper and clear designing of project's components 

5. Supplying a great part of equipment from internal sources 

6. Collaboration of employer and contractor concerning the certificate of working 

7. Use of experiences of retired individuals of oil company who are familiar with similar facilities 

8. Proximity of project to one of the borderline cities 

9. Applying the regulations of common fields in the project and proper early financial estimation 

10. Abundance of educated and expert workforce 

11. Benefiting form team work advantages 

12. Use of creativity techniques 

13. Proper fiscal source, national and international relations and contractor's work experience 

Potential weaknesses (project's internal problems) 

1. Weakness in early planning of the project and its implementation 

2. Change of declared regulations and its effects on the hold contracts 

3. Weakness of regulations for evaluation of contractors 

4. Lack of work force and worker in borderline areas 

5. Inaccessibility to powerful and skilful contractors 

6. Failure to supply the project's foreign products 

7. Failure to predict proper fiscal sources for committed project 

8. Lack of supervisory system in control and execution of related standards in all processes of the project 

9. Safety constrains and conflicting safety regulations at the time of project's execution 

10. Failure to use mechanized equipment and instruments at the time of project's execution 

11. lack of proper fiscal sources, unskilful contractor 

12. failure to supply proper materials and products for project's implementation 

13. high work load and complexity or committed projects for implementation 

14. security problems due to the projects being in borderline 

15. low wage and lack of expert work force in project site 

16. unfamiliarity of project's supervisors with contract's regulations 

17. lack of proper time for project 

18. lack of coordination and collaboration of team members 

19. welfare problems of the contractor's personnel due to being far from urban areas 

Environmental opportunities (facilitators of project who are out of project) 

1. The prepared ground of project due to flat area of the project site 

2. The proximity of the project to facilities of old unit and the possibility of using its facilities 

3. The proximity of project to one of the borderline cities and the possibility if using its facilities 

4. Moderate climate in winter and benefiting from weather condition 

5. Implementation of various parts of project simultaneously 

6. Use of the experiences of oil company personnel in the facilities of the area 

7. Use of retired employees of the oil company who are familiar with the facilities of the area 

8. Use of prepayment for early implementation of the project 

9. Use of financial sources using sufficient guarantee at the time of project and after its completion 

10. The possibility of displacing the timing of various parts of project 

11. Relatively good financial estimation due to common oil fields 

12. Relatively low wage of local workers 

13. The possibility of delegating some parts of project to secondary contractors 

14. Technology transfer and use of modern methods due to transferring of foreign facilities 

Environmental threats (challenges which are imposed from external environment on project) 

1. The effect of foreign sanctions on all dimensions of project 

2. Not culturally accepting the non-local contractors 

3. Imposed constrains from other organizations in the project's area 

4. Political and external pressures 

5. Environmental limitations on project execution 

6. Inaccessibility to powerful and skilful contractors 

7. The effect of environmental factors on the physical and quantitative progress of project 

8. The problems of water supply and over-temperature in hot seasons 

9. Mismatch of regulations of national oil company with other organizations 

10. Lack of economic sustainability and sever price oscillations of market 

11. The problems of project's lands 

12. The problems due to changes in designing and implementation of project 

13. The presence of unpredicted factors at the time of project implementation 

 

 After identification of risks, the process of collecting related data to the probability of exceeding a risk and 

the effect of each risk on time, cost and project's safety begins. To this end, a questionnaire was prepared based 

on the identified risks and distributed among individuals who were previously interviewed to determine and 
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specify the status of probability of occurrence, the effect on cost, time and safety through questionnaire. In fact, 

two factors have been analysed about each risk through this questionnaire: 

 Probability of occurrence  

 The effect on each project's objective (cost, time and safety) 

 Quantification of the probability of occurrence of each risk was done independent from its effect on every 

objective from the respondents in five levels based on the scale of American Standards of Project Management 

according to table 2.  

 
Table 2: The probability of occurrence of risks. 

Quantification of probability of occurrence 

The probability of risk occurrence Very low Low Average High Very high 

The allocated numerical value 0.1 0.3 0.5 0.7 0.9 

 

 The quantification of risk effect on each of triple objectives has been done in five levels (1 is the least and 5 

is the most) and based on the scale included in American Standard of Project Management according to table 3.  

 
Table 3: Quantification table of effect on triple objectives. 

Quantification of effect on objective 

The intended objective Very low Low Average High Very high 

Time Slight increase Less than 5% 

increase 

5%-10% increase 10-20% 

increase 

More than 20% 

increase 

Cost Slight increase Less than 10% 

increase 

10%-20% 

increase 

20-40% 

increase 

More than 40% 

increase 

Safety Slight risk Somehow 

dangerous 

Dangerous Very 

dangerous 

Catastrophic 

The allocated numerical value 5% 10% 20% 40% 80% 

 

Quantitative analysis: 

 In quantitative analysis, the risk of concurrent effect and probability of occurrence of each risk on each of 

project's objectives will be calculated.  

 
Table 4: The mean of probability of occurrence and the effect on objectives of each identified risks (source: the research results). 

Row Risk description Probability of 
occurrence 

Effect on time Effect on cost Effect on 
safety 

1 Minimum rainfall and appropriate climate 0.643 0.700 0.630 0.570 

2 Accessibility to strong and skilful 

contractors 

0.735 0.662 0.619 0.511 

3 The presence of direct and strong 

supervising system 

0.635 0.589 0.535 0.500 

4 Proper and clear designing of project's 

components 

0.681 0.654 0.611 0.568 

5 Supplying a great part of equipment from 

internal sources 

0.562 0.543 0.511 0.568 

6 Collaboration of employer and contractor 
concerning the certificate of working 

0.565 0.443 0.408 0.443 

7 Use of experiences of retired individuals of 

oil company who are familiar with similar 

facilities 

0.589 0.603 0.568 0.586 

8 Proximity of project to one of the borderline 

cities 

0.670 0.676 0.608 0.543 

9 Applying the regulations of common fields 

in the project and proper early financial 
estimation 

0.708 0.722 0.692 0.538 

10 Abundance of educated and expert 

workforce 

0.662 0.557 0.543 0.570 

11 Benefiting form team work advantages 0.600 0.592 0.605 0.459 

12 Use of creativity techniques 0.546 0.573 0.554 0.470 

13 Proper fiscal source, national and 

international relations and contractor's work 

experience 

0.649 0.549 0.549 0.468 

14 Weakness in early planning of the project 

and its implementation 

0.641 0.684 0.678 0.565 

15 Change of declared regulations and its 

effects on the hold contracts 

0.559 0.657 0.624 0.473 

16 Weakness of regulations for evaluation of 

contractors 

0.608 0.686 0.614 0.497 

17 Lack of work force and worker in borderline 

areas 

0.697 0.705 0.619 0.468 

18 Inaccessibility to powerful and skilful 

contractors 

0.686 0.724 0.670 0.524 
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19 Failure to supply the project's foreign 

products 

0.665 0.703 0.735 0.497 

20 Failure to predict proper fiscal sources for 
committed project 

0.711 0.741 0.741 0.524 

21 Weakness of supervisory system in control 

and execution of related standards in all 
processes of the project 

0.673 0.686 0.708 0.514 

22 Safety constrains and conflicting safety 

regulations at the time of project's execution 

0.584 0.635 0.614 0.522 

23 Failure to use mechanized equipment and 
instruments at the time of project's execution 

0.676 0.684 0.703 0.616 

24 Welfare problems of contractor's personnel 

due to being far from urban areas 

0.705 0.751 0.768 0.570 

25 failure to supply proper materials and 
products for project's implementation 

0.657 0.568 0.565 0.508 

26 high work load and complexity or committed 

projects for implementation 

0.641 0.695 0.646 0.465 

27 security problems due to the projects being 
in borderline 

0.600 0.659 0.635 0.481 

28 low wage and lack of expert work force in 

project site 

0.632 0.697 0.681 0.511 

29 unfamiliarity of project's supervisors with 

contract's regulations 

0.689 0.700 0.673 0.573 

30 lack of proper time for project 0.603 0.708 0.668 0.597 

31 lack of coordination and collaboration of 

team members 

0.714 0.759 0.711 0.595 

32 lack of proper fiscal sources, unskilful 

contractor 

0.705 0.689 0.684 0.516 

33 The prepared ground of project due to flat 

area of the project site 

0.651 0.692 0.657 0.535 

34 The proximity of the project to facilities of 

old unit and the possibility of using its 

facilities 

0.603 0.708 0.722 0.543 

35 The proximity of project to one of the 
borderline cities and the possibility if using 

its facilities 

0.586 0.649 0.635 0.595 

36 Moderate climate in winter and benefiting 
from weather condition 

0.611 0.735 0.722 0.562 

37 Implementation of various parts of project 

simultaneously 

0.659 0.719 0.684 0.568 

38 Use of the experiences of oil company 

personnel in the facilities of the area 

0.554 0.624 0.603 0.654 

39 Use of retired employees of the oil company 

who are familiar with the facilities of the 

area 

0.584 0.630 0.630 0.681 

40 Use of prepayment for early implementation 

of the project 

0.516 0.635 0.643 0.662 

41 Use of financial sources using sufficient 

guarantee at the time of project and after its 
completion 

0.597 0.649 0.641 0.576 

42 The possibility of displacing the timing of 

various parts of project 

0.627 0.708 0.689 0.592 

43 Relatively good financial estimation due to 

common oil fields 

0.578 0.719 0.703 0.565 

44 Relatively low wage of local workers 0.589 0.686 0.649 0.530 

45 The possibility of delegating some parts of 
project to secondary contractors 

0.611 0.662 0.643 0.551 

46 Technology transfer and use of modern 

methods due to transferring of foreign 

facilities 

0.573 0.659 0.665 0.500 

47 The effect of foreign sanctions on all 

dimensions of project 

0.541 0.657 0.643 0.549 

48 Not culturally accepting the non-local 

contractors 

0.624 0.711 0.684 0.541 

49 Imposed constrains from other organizations 

in the project's area 

0.595 0.651 0.630 0.503 

50 Political and external pressures 0.714 0.770 0.732 0.622 

51 Environmental limitations on project 
execution 

0.630 0.678 0.646 0.524 

52 Inaccessibility to powerful and skilful 

contractors 

0.662 0.668 0.630 0.543 

53 The effect of environmental factors on the 
physical and quantitative progress of project 

0.635 0.638 0.603 0.497 
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54 The problems of water supply and over-

temperature in hot seasons 

0.676 0.646 0.608 0.549 

55 Mismatch of regulations of national oil 
company with other organizations 

0.651 0.603 0.595 0.530 

56 Lack of economic sustainability and sever 

price oscillations of market 

0.632 0.592 0.586 0.668 

57 The problems of project's lands 0.651 0.700 0.686 0.503 

58 The problems due to changes in designing 

and implementation of project 

0.697 0.732 0.708 0.554 

59 The presence of unpredicted factors at the 

time of project implementation 

0.641 0.654 0.630 0.543 

 

Determining the weight of criteria using fuzzy AHP (FAHP): 

 In this stage, the priority and significance of time, cost and safety was determined using fuzzy AHP and 

through interviewing with experts (9 individuals) and at the end, the coefficient or weight of each of these 

objectives was determined using fuzzy AHP. The multiplication of the significance of each risk by the weight of 

objective, the final degree of significance of each risk was specified in form of an overall number. The 

calculations related to fuzzy AHP and determinations of the weight of objectives are as follow[10]: 

 

Determining the weight of dimensions:  

 To this end the paired comparisons was done by 9 experts for three dimensions. The geometrical mean of 

fuzzy numbers of all paired comparisons done by experts has been shown in table 5.  

 
Table 5: The fuzzy geometrical mean of paired comparison of triple dimensions. 

Objective: prioritization of dimensions Time Safety Cost 

Time (1, 1, 1) (1.29, 1.53, 1.77) (2.86, 2.40, 1.94) 

Cost (2.15, 2.60, 3.07) (1, 1, 1) (2.35, 2.91, 3.47) 

Safety (2.86, 3.32, 3.81) (0.88. 1.03, 1.20) (1, 1, 1) 

 

 Concerning the results of table (1) and fuzzy AHP procedures, in following we will calculate every 

dimension based on fuzzy AHP approach.  

 

First step: obtaining fuzzy combined expansion for each factor:  

)64.5,94.4,24.4()86.2,40.2,94.1(+...+)1,1,1(
3

1 1
 j

j

gM  

)55.7,52.6,50.5()47.3,91.2,35.2(+...+)07.3,60.2,15.2(
3

1 2
 j

j

gM  

)02.6,36.5,75.4()1,1,1(+...+)81.3,32.3,86.2(
3

1 3
 j

j

gM  

  


3

1

3

1

3 )20.19,82.16,50.14(
i j gi

M  

  

 
3

1

3

1

1 )0689.0,0594.0,0520.0()(
i j

j

gi
M  

S1: Time  

S2: Safety  

S3: Cost  

)38.0,29.0,22.0()0689.0,0594.0,0520.0()64.5,94.4,24.4(1 S  

)52.0,38.0,28.0()0689.0,0594.0,0520.0()55.7,52.6,50.5( 2 S                                          

)41.0,32.0,24.0( )0689.0,0594.0,0520.0()02.6,36.5,75.4(3 S  

 

Second step: Calculation of priority degree (feasibility degree) Si on Sk 

 
Table 2: The calculation of priority degree of effective dimensions on the information security.  

 S1 S2 S3 Minimum Normalized 

S1 1.000 0.521 0.849 0.521 0.240 

S2 1.000 1.000 1.000 1.000 0.461 

S3 1.000 0.621 1.000 0.651 0.300 

 

Third step: Normalizing W' vector and obtaining the normalized weight vector W. 

)30.0,461.0,240.0(

)651.0,1,521.0(





NW

W
 

Thus, the weight of each dimension is as follow:  
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Table 6: The significance of dimensions. 

Explanation Significance degree obtained from AHP Ranking in terms of significance 

Safety 0.460 1 

Cost 0.300 2 

Time 0.240 3 

 

Calculation of risk significant degree using weight of each criterion: 

Calculation of risk effect factor on project: 

 Concerning the determined significance weights and the quantitative effects of each risk on every objective 

in tables 4-8, the risk effect of project is calculated through the following formula:  

 

 : The effect of X risk on safety objective S 

: The weight value of safety objective S in project based on fuzzy AHP method  

 : The effect of X risk on time objective T 

: Weight value of time objective T in project based on fuzzy AHP method  

: Risk effect X on cost objective C  

: Weight value of cost objective C in project based on fuzzy AHP method 

In the following table, the probability of occurrence multiplied by the risk effect on all triple indices of risk 

evaluation has been presented for each of identified risks.  

 
Table 7: The probability of occurrence in quantitative effects of each risk on each objective.  

Risk Safety Cost Time 

1 0.149 0.173 0.225 

2 0.130 0.189 0.207 

3 0.122 0.134 0.161 

4 0.159 0.193 0.217 

5 0.130 0.124 0.137 

6 0.093 0.073 0.083 

7 0.165 0.152 0.168 

8 0.156 0.189 0.219 

9 0.146 0.239 0.251 

10 0.158 0.149 0.146 

11 0.090 0.161 0.141 

12 0.077 0.126 0.126 

13 0.097 0.145 0.141 

14 0.133 0.197 0.205 

15 0.092 0.154 0.167 

16 0.098 0.154 0.199 

17 0.109 0.183 0.228 

18 0.131 0.235 0.264 

19 0.117 0.271 0.234 

20 0.139 0.302 0.272 

21 0.136 0.257 0.227 

22 0.110 0.152 0.154 

23 0.174 0.237 0.204 

24 0.166 0.310 0.291 

25 0.110 0.144 0.136 

26 0.107 0.190 0.225 

27 0.106 0.182 0.195 

28 0.114 0.202 0.210 

29 0.147 0.237 0.255 

30 0.145 0.186 0.215 

31 0.177 0.244 0.282 

32 0.118 0.224 0.231 

33 0.131 0.199 0.218 

34 0.125 0.211 0.195 

35 0.137 0.168 0.169 

36 0.121 0.208 0.212 

37 0.147 0.215 0.242 

38 0.157 0.159 0.169 

39 0.194 0.157 0.156 

40 0.148 0.139 0.141 

41 0.147 0.189 0.189 

42 0.163 0.193 0.216 

43 0.126 0.210 0.207 

44 0.115 0.185 0.198 
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45 0.144 0.182 0.200 

46 0.096 0.175 0.171 

47 0.102 0.138 0.145 

48 0.137 0.203 0.214 

49 0.095 0.157 0.167 

50 0.188 0.270 0.303 

51 0.132 0.193 0.205 

52 0.138 0.174 0.190 

53 0.114 0.147 0.173 

54 0.147 0.180 0.205 

55 0.137 0.144 0.156 

56 0.220 0.155 0.161 

57 0.120 0.218 0.215 

58 0.148 0.232 0.240 

59 0.123 0.173 0.182 

 
Table 8: The results of table 7 multiplied by numerical coefficient obtained for every index in fuzzy AHP method  

Risk Safety Cost Time 

1 0.069 0.052 0.054 

2 0.060 0.057 0.050 

3 0.056 0.040 0.039 

4 0.073 0.058 0.052 

5 0.060 0.037 0.033 

6 0.043 0.022 0.020 

7 0.076 0.046 0.040 

8 0.072 0.057 0.053 

9 0.067 0.072 0.060 

10 0.073 0.045 0.035 

11 0.041 0.048 0.034 

12 0.036 0.038 0.030 

13 0.045 0.044 0.034 

14 0.061 0.059 0.049 

15 0.042 0.046 0.040 

16 0.045 0.046 0.048 

17 0.050 0.055 0.055 

18 0.060 0.071 0.063 

19 0.054 0.081 0.056 

20 0.064 0.091 0.065 

21 0.063 0.077 0.055 

22 0.050 0.045 0.037 

23 0.080 0.071 0.049 

24 0.076 0.093 0.070 

25 0.050 0.043 0.033 

26 0.049 0.057 0.054 

27 0.049 0.055 0.047 

28 0.053 0.061 0.051 

29 0.068 0.071 0.061 

30 0.067 0.056 0.052 

31 0.081 0.073 0.068 

32 0.054 0.067 0.055 

33 0.060 0.060 0.052 

34 0.057 0.063 0.047 

35 0.063 0.050 0.041 

36 0.056 0.062 0.051 

37 0.068 0.064 0.058 

38 0.072 0.048 0.041 

39 0.089 0.047 0.038 

40 0.068 0.042 0.034 

41 0.068 0.057 0.045 

42 0.075 0.058 0.052 

43 0.058 0.063 0.050 

44 0.053 0.055 0.048 

45 0.066 0.055 0.048 

46 0.044 0.053 0.041 

47 0.047 0.042 0.035 

48 0.063 0.061 0.051 

49 0.044 0.047 0.040 

50 0.087 0.081 0.073 

51 0.061 0.058 0.049 

52 0.063 0.052 0.046 

53 0.052 0.044 0.042 

54 0.068 0.054 0.049 

55 0.063 0.043 0.037 

56 0.101 0.047 0.039 

57 0.055 0.065 0.052 

58 0.068 0.070 0.058 

59 0.056 0.052 0.044 
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Table 9: Final ranking of risks based on fuzzy AHP method.  

FAHP Risk No. Ranking 

0.240 50 1 

0.239 24 2 

0.222 31 3 

0.220 20 4 

0.200 23 5 

0.200 29 6 

0.199 9 7 

0.195 58 8 

0.194 18 9 

0.194 21 10 

0.191 19 11 

0.190 37 12 

0.187 56 13 

0.185 42 14 

0.183 4 15 

0.181 8 16 

0.177 32 17 

0.175 48 18 

0.175 1 19 

0.174 30 20 

0.174 39 21 

0.172 33 22 

0.172 57 23 

0.171 43 24 

0.171 54 25 

0.170 41 26 

0.169 14 27 

0.169 45 28 

0.169 36 29 

0.168 51 30 

0.168 34 31 

0.166 2 32 

0.164 28 33 

0.162 7 34 

0.161 52 35 

0.161 38 36 

0.160 26 37 

0.160 17 38 

0.156 44 39 

0.154 35 40 

0.153 10 41 

0.152 59 42 

0.150 27 43 

0.144 55 44 

0.143 40 45 

0.139 16 46 

0.138 53 47 

0.138 46 48 

0.135 3 49 

0.133 22 50 

0.131 49 51 

0.130 5 52 

0.128 15 53 

0.126 25 54 

0.123 47 55 

0.123 11 56 

0.122 13 57 

0.104 12 58 

0.085 6 59 

 

Discussion and conclusion:  

 Fuzzy logic with very good interaction capability with ambiguous data is a good method for risk evaluation. 

In this paper, the risks of a real project were  identified, classified and coded by introducing a new model based 

on fuzzy logic, and then they were evaluated and prioritized through fuzzy logic new method. At the end, this 

method was compared with the old simple method (the probability of effect), as it was observed, a new result 

was obtained since these differences lead to change of main decision makings in the project.  

  In SWOT questionnaire, in addition to identification and classification of risks into four categories 

including threats, strengths and weaknesses by active experts in the project, the statistical sample was asked to 

score the identified risks in a 7-point Likert scale based on significance. After collecting questionnaires, the 

scores of risks’ significance were evaluated based on analytical statistical methods and validity of questionnaire. 

59 risks (13 strengths, 19 weaknesses, 13 threats and 14 opportunities) were identified by 9 manager and experts 

who were familiar with project process. Table 10 includes all 59 identified risks according to 4 categories[8,9].  

 

 



435                                                                Ebrahim Parmooze et al, 2014 

Advances in Environmental Biology, 8(10) June 2014, Pages: 425-436 

  
Table 10: 59 identified risks in four categories of the study (source: findings of researcher).  

Dimensions Risk explanation 
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1. Minimum rainfall and appropriate climate 

2. Accessibility to strong and skilful contractors 

3. The presence of direct and strong supervising system 

4. Proper and clear designing of project's components 

5. Supplying a great part of equipment from internal sources 

6. Collaboration of employer and contractor concerning the certificate of working 

7. Use of experiences of retired individuals of oil company who are familiar with similar facilities 

8. Proximity of project to one of the borderline cities 

9. Applying the regulations of common fields in the project and proper early financial estimation 

10. Abundance of educated and expert workforce 

11. Benefiting form team work advantages 

12. Use of creativity techniques 

13. Proper fiscal source, national and international relations and contractor's work experience 
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14. Weakness in early planning of the project and its implementation 

15. Change of declared regulations and its effects on the hold contracts 

16. Weakness of regulations for evaluation of contractors 

17. Lack of work force and worker in borderline areas 

18. Inaccessibility to powerful and skilful contractors 

19. Failure to supply the project's foreign products 

20. Failure to predict proper fiscal sources for committed project 

21. Weakness of supervisory system in control and execution of related standards in all processes of the project 

22. Safety constrains and conflicting safety regulations at the time of project's execution 

23. Failure to use mechanized equipment and instruments at the time of project's execution 

24. Welfare problems of contractor's personnel due to being far from urban areas 

25. failure to supply proper materials and products for project's implementation 

26. high work load and complexity or committed projects for implementation 

27. security problems due to the projects being in borderline 

28. low wage and lack of expert work force in project site 

29. unfamiliarity of project's supervisors with contract's regulations 

30. lack of proper time for project 

31. lack of coordination and collaboration of team members 

32. lack of proper fiscal sources, unskilful contractor 
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) 33. The prepared ground of project due to flat area of the project site 

34. The proximity of the project to facilities of old unit and the possibility of using its facilities 

35. The proximity of project to one of the borderline cities and the possibility if using its facilities 

36. Moderate climate in winter and benefiting from weather condition 

37. Implementation of various parts of project simultaneously 

38. Use of the experiences of oil company personnel in the facilities of the area 

39. Use of retired employees of the oil company who are familiar with the facilities of the area 

40. Use of prepayment for early implementation of the project 

41. Use of financial sources using sufficient guarantee at the time of project and after its completion 

42. The possibility of displacing the timing of various parts of project 

43. Relatively good financial estimation due to common oil fields 

44. Relatively low wage of local workers 

45. The possibility of delegating some parts of project to secondary contractors 

46. Technology transfer and use of modern methods due to transferring of foreign facilities 
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47. The effect of foreign sanctions on all dimensions of project 

48. Not culturally accepting the non-local contractors 

49. Imposed constrains from other organizations in the project's area 

50. Political and external pressures 

51. Environmental limitations on project execution 

52. Inaccessibility to powerful and skilful contractors 

53. The effect of environmental factors on the physical and quantitative progress of project 

54. The problems of water supply and over-temperature in hot seasons 

55. Mismatch of regulations of national oil company with other organizations 

56. Lack of economic sustainability and sever price oscillations of market 

57. The problems of project's lands 

58. The problems due to changes in designing and implementation of project 

59. The presence of unpredicted factors at the time of project implementation 

 

 In following, the probability of occurrence of each identified risk and their effects on time, cost and safety 

were investigated. In fact, risk X in project can be considered as a critical risk, when it leads to increase of 

project time, it increases the project’s costs and endangers the safety of project. All information related to 

project’s risks including the probability of occurrence or the effect on the project’s objective have been 

extracted from the minds of managers and experts to some extent. Thus, a method should be created which can 

transform the mental conclusions of managers to statistics and usable numbers for planning and risk 

management in the best way. In fact, here we face with a decision making issue. The fuzzy management science 

can extract the mental decisions of managers to the best way and transform them to usable numbers. In this 

regard, fuzzy decision making method, i.e. fuzzy AHP, has been used for ranking of project’s objective in this 

study. The obtained results from this ranking have been presented in table 11 for 20 first risks which can in fact 

be critical risks.  
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Table 11: Ranking of first 20 risks based on fuzzy AHP. 

Risk explanation Risk No. Ranking 

Political and external pressures on project implementation (T) 50 1 

lack of proper fiscal sources, unskilful contractor (w) 24 2 

lack of coordination and collaboration of team members (w) 31 3 

Failure to predict proper fiscal sources for committed project (w) 20 4 

Failure to use mechanized equipment and instruments at the time of project's execution (w) 23 5 

unfamiliarity of project's supervisors with contract's regulations (w) 29 6 

Applying the regulations of common fields in the project and proper early financial estimation (S) 9 7 

The problems due to changes in designing and implementation of project (T) 58 8 

Inaccessibility to powerful and skilful contractors (w) 18 9 

Lack of supervisory system in control and execution of related standards in all processes of the project 

(w) 

21 10 

Failure to supply the project's foreign products (W) 19 11 

Implementation of various parts of project simultaneously (O) 37 12 

Lack of economic sustainability and sever price oscillations of market (T) 56 13 

The possibility of displacing the timing of various parts of project (O) 42 14 

Proper and clear designing of project's components (S) 4 15 

Proximity of project to one of the borderline cities (S) 8 16 

welfare problems of the contractor's personnel due to being far from urban areas (W) 32 17 

Not culturally accepting the non-local contractors (T) 48 18 

Minimum rainfall and appropriate climate (T) 1 19 

lack of proper time for project (S) 30 20 

 

 To specify the related classifications to every risk, abbreviations have been used in risk explanation such 

that threats have been shown by T, opportunities by O, weaknesses by W and strengths by S. The results 

indicate that from the first 20 risks, 10 are related to weaknesses, 4 to threats, 5 to failure to use strengths and 2 

to failure to use environmental opportunities[1].  
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