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Abstract
In this study, researchers designed a functional decision supporting model for workplaces for managers and
showed its application by implementing it in health, safety and environment fields.
Researchers used Excel software to demonstrate the ease of use of this method. This model is designed to help
managers for decision-making to select and allocate resources to optimize risk of irreversible and unacceptable
risks. In this regard, detailed quantitative risk assessment methods and techniques AHP expert’s extraction,
classification and has been structured; to help managing workplaces risks and reducing the effects other than
representing the applications of multi-criteria decision making techniques especially Analytical Hierarchy
Process (AHP) technique, and in the end, to attribute resources in the best possible way. This model comes as a
decision support system and is used to ease, the accuracy of decisions and reassuring them.
This study suggests the use of multi-criteria decision-making techniques in large-scale projects and
organizational risk management process for managers and reassuring them in terms of efficiency and
effectiveness of steps taken to reduce and control occupational risks in the workplace and promise reduction
irreparable effects for both organizations and for society, and to optimize the allocation of limited resources of
organization. To carry out all stages of computational and analytic hierarchy process technique, Excel software
was used in this study to show that this technique with capacity is also applicable in various companies.
Keywords: risk management, decision support system, analytical hierarchy process and multi-criteria
decision-making models
1. Introduction
Given the complexities of today's world, globalization, global village, increased competition and changes have
been made in recent centuries, the West has led to the development that over a period of time, attention has been
directed toward sustainable development
East, as well as Iran, due to desire and need to have interaction with the West is obliged to follow them and
discussions (database of government). Enjoying environment, is a concept that is necessary to do composers and
law enforcement development activities compatible with the environment (Magiran, 2013).
Decision making is considered as an integral component of management and is apparent in every management
task; to determine the organization's policies, the formulation of objectives, organization design, selection,
evaluation and management decision-making in all major components and basic elements. Although to address
the target, it is necessary that the manager determines the policy and draws general policies, the way the
organization can go ascertained;
Decision-making, forms the foundation of management duties; because if goal setting, policies, determination of
strategies, laws and regulations, ways of working, the selection and recruitment of human resources, assign tasks
and responsibilities of staff and the administration, control and evaluation of their performance are considered
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the duties of the director; decision-making is a prerequisite of all these measures (Modiriyat_omumi_alvani.pdf).
Some experts believe that the quality of management is subordinate to the quality of decision-making and that
the decision making alone is the most important duty of the manager;
Managers usually define making decision as their primary task; Beacuse for them it is obvious that the goals of
the organization should be sought which way to choose, what to do, who's in charge and responsible for what,
and how, where and when works are done (Decision making process in organization (written by esfandiar
saadat)- library of mehr excellent training center).
Given the shortcomings in the application of multi-criteria decision-making methods and techniques and offered
job in prioritizing risks regarding this integration and systematic technique in prioritizing occupational risks and
lack of management decision support in healthcare, safety and the environment, this study sought to develop a
comprehensive system for prioritizing occupational risks after risk assessment by professionals in the fields of
health, safety and environment in order to ensure the integrity and effectiveness of the decisions.
We used the AHP to determine the relative importance of the criteria and the options available in risk assessment,
data analysis and ultimately prioritize job related risks.
Checklist frameworks and questionnaires are based on the list of paired comparisons matrices defined in
hierarchical structure technique.
We used the AHP to determine the relative importance of the criteria and the options available in risk assessment,
data analysis and ultimately prioritize risks related Job. Checklist frameworks and questionnaires based on the
list of paired comparisons matrices hierarchical structure is defined in techniques.
Microsoft Excel was used for analyzing the data of stages of hierarchical structure to design, development and
formulators in. Which indicates simple and ubiquitous features of this model for all companies. While there are
specialized software in this regard, but there is no need for companies to use them.
2. Background
A study has been done by Mandela and his colleagues in 2014. In this paper, in order to deal with bugs in FMEA
and the fuzzy rules based on FMEA approaches, fuzzy numerical techniques for "failure modes and effects
analysis" were introduced. Fuzzy numerical approaches are based on fuzzy modeling, and suffer providing a
desired priority and also have some disadvantages such as providing a desired priority. To overcome this
disadvantage, the author has expanded a new integrated model based on the concepts of fuzzy similarity with
possibility theory (Mandal & Maiti, 2013).
An article by Zheng and colleagues was done in 2012, in which safety and warning ranking in hot and humid
environments of workers were evaluated.
They evaluated 3 factors and 10 sub-factors using analytic hierarchy process and fuzzy trapezoidal fuzzy
numbers. Trapezoidal fuzzy numbers are approved for determination of safety indicators and evaluating safety
performance of indicators and assessment results have provided a reasonable and comprehensive evaluation
system (Zheng, Zhu, Tian & Chen, 2012).
An article by Tien and colleagues has been performed to develop a systematic risk assessment framework
integrated with three QFD, Failure Mode and analyzing the impacts. This study is composed of the major types
of risks, causes of risks in the construction industry, as well as the risks and prevention and improvement of
measurements. Also the application of fuzzy numbers, including bell-shaped trapezoidal fuzzy numbers and
fuzzy numbers may be appropriate. And more research is needed to determine the appropriate fuzzy numbers
(Liu, 2012).
Another study conducted in 2015 by Benjamin Dehe and David Bamford, in which they chose the management
results which are functional and appropriate evaluating local health infrastructure, according to 7 criteria and 28
sub-criteria as well as the methods of analysis hierarchy process (AHP) and the evidence reasoning (ER).
The optimal operational decisions in this paper, is a combination of two methods and the combination of the
MCDM are reasonable and are proposed for subsequent decisions (Dehe & Bamford, 2015).
In 2015 Lankvmaran and colleagues, conducted a research by combining fuzzy linguistic approach and
analytical network process (ANP), as well as 3 major factors and 10 sub-factors for the assessment of health and
safety in the extremely hot workplaces and they declared that the high risks and issues due to safety in such
environments without compromising efficiency organizations should be measured
In this study, the alarm ranking and the degree of safety in workplaces are the first and second important degrees
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(Ilangkumaran, Karthikeyan, Ramachandran, Boopathiraja & Kirubakaran, 2015).
Santm sine and colleagues in 2016, performed a study for the prioritization of safety parameters and safety of
workers in manufacturing industries, according to expert’s ideas.
In this paper using analysis hierarchy process (AHP), the quality of important safety parameters and
sub-parameters has been evaluated and finally, personal safety was a priority and providing personal safety
equipment for workers in such workplaces has been accounted as necessary program (Satnam & Lakhwinder,
2016).
In 2016, a study was conducted by N. Khalil and colleagues that showed that according to increasing facilities in
higher level education in construction, there is increasing need for optimizing structural functions and has
mentioned that current fixing actions are systematic, operational and consistent with strategies.
Risk assessment tools for construction operations due to potential risks to health and safety aspects are proposed
for the evaluation of the building performance and this review is based on analysis Analytic Hierarchy Process
(AHP), the opinion of experts and doctors who have been in the process, and the concepts of numerical risk has
emerged as a strategic approach (Khalil, Kamaruzzaman & Baharum, 2016).
P. Y. Emily and Joy Haas in 2016, based on the theoretical basis for measuring performance and safety
management system, as well as related discussions, stated that if the value of and insight into ongoing basis be
added in mining companies, it would be the best way to assess health and safety performance and finally
balanced measurements and reporting approach according to classification of interventions, organization and
worker’s performance is recommended (Emily & Joy, 2015).
In 2016, an article by I. Mohammadfam and colleagues was conducted with regard to occupational health and
safety assessment series of "18001 standard" as a professional tool to manage and control risks as well as an
integrated approach to decision-making and combination of analytical network process (ANP) and Technique for
Order Preference by Similarity to Ideal Solution (TOPSIS) tool to assess, improve and promotion 18001 of
standard performance level (Mohammadfam, Mojtaba, Mansour, Rostam, Yadollah & Alireza, 2016).
In a recent article Pouresghandiani and Naji in 2016 to assess the risks quantity of work, they used (AHP) as a
decision support system, to classify and organize risks and proposed a support decision making method as a
system to prioritize risks according to their significance.
The output of this research has helped managers at ease, accuracy and correctness of decisions on major projects
with high risks, as well as decision support systems to increase efficiency and effectiveness and reduce and
control risks in the workplace is recommended (Pouresfandyani & Najiazarpour, 2017).
Eileen Adam and colleagues in a study in 2016 (database of government) stated that the design and development
phase of wind turbines to the establishment and operation of this system contains too many risks in terms of
occupational health and safety, design, development, construction, transport etc.
In this study, the risks throughout the life cycle of wind turbines have been extracted and then were used to
prioritize risks using AHP analysis method (Aylin, Adem & Ali, 2016).
3. Methods
In this study, it was assumed that the risks of working environment and jobs have been identified thoroughly and
carefully by experts in specialized fields, using appropriate techniques.
This research as a decision support system, has converted inputs such as national and international standards and
laws related processes within the organization and determined by scientific methods, etc. with knowledge and
experience of experts in this field, to acceptable outputs including risk prioritizing and unacceptable and
sensitive risks and in this regard, proposed managers confidence which consists of reassuring the effectiveness of
selection made and performed operations for reducing risks and dangerous events and diminishing wasting the
resources which are generally limited.
4. Research Pattern
As the model shows, the current study is a part of a risk management. The proposed model is universal, it means
that it can be generalized to all the industries such as building and construction and road-building industries and
less risky industries such as food industry and the large industries such as oil and smaller economic units.
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Figure 1. Research Pattern
Steps
To carry out the research we have used the opinions of experts working in the field of construction and operation
of the oil industry, including directors and of HSE, and key managers of this field in the form of interviews and
questionnaires.
The study assumed that a risk assessment of workplace risk assessment methods and high quality have been
carried out by experts.
Analytical Hierarchy Process input data, is the output of risk assessment carried out by the experts, and this
proposed model is separate from risk assessment methods.
However, in this study safety analysis activities (ASA) is used. Where RPN is calculated by the following
formula:
(1-1) probability * severity = RPN (RPN)
We used the AHP to determine the relative importance of the criteria and the options available in risk assessment,
analysis of relevant data and the job is used to prioritize risks.
Questionnaires framework based on the pairwise comparison matrices hierarchical structure is defined in
technique. All stages of research are relevant to the below flowchart.
RPN of each of the criteria and sub-criteria is calculated using bellow formula:
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Figure 2.

In the stage of extracting high risk prioritizing numbers, researches in the fields of health, safety and
environment have chosen one of the criteria with highest RPN as the sample criterion to be used in completing
and drawing hierarchical structure.
At all stages, the geometric mean method was used for gathering expert opinions.
To calculate the pairwise comparison matrices incompatibility and the whole hierarchy (AHP) the following
formula is used:

And to calculate random incompatibility indicators the following formula is used:

In which the number of random incompatibility is derived from bellow table:
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1

2

3

4

5

6

7

8

9

0

0

0.58

0.9

1.12

1.24

1.32

1.41

1.45

To calculate average weight of incompatibility indicator, the following formula is used:

Incompatibility indicator calculated from Criteria paired comparison matrix:

:
The average weight of incompatibility random number

The amount of criteria paired comparison of random incompatibility matrix:

: The amount of alternatives paired comparison of random incompatibility matrix in criteria j
Random incompatibility indicator

To calculate final weights, the following formula is used:

In which:
The final weight of alternative I
The relative weight of the alternative i calculated from alternatives paired comparison
matrix in criteria i
The weight of criteria i calculated from criteria paired comparison matrix
Research Findings
Researchers in accordance with the procedures specified in the flowchart, after specifying the criteria and the
separation of the three areas of health, safety and environment of each other in accordance with risk assessment
carried out by the relevant experts, have traced the hierarchical structure. Table of criteria, sub-criteria and
alternative safety field are presented below.
The following criteria are also ways to prevent or control the causes of risks and alternative risk are:
Alternative
Periodic inspection cables
The requirement to install the card and the RCD
using appropriate PPE
Performing work under the hot Permit
Preparing and completing daily checklist
Marking the lines and cables
Daily inspection by the electrical supervisor

Sub-Criteria

Criteria

Faulty cables and switchgear
Electric shock (stress)
Insanitary outlets and plugs
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Isolating the electrical sockets
Surrounding the operation locations
Using sophisticated monitoring
The continued presence of on-site activities guide

wearing intact gloves

Figure 3. Hierarchical structure

Figure 4. Hierarchical structure in safety
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Figure 5. Hierarchical structure in health

Figure 6. Hierarchical structure in environment
And according to hierarchical structure, pairwise comparison matrices, and also questions the survey of experts
are designed, and the significance of each option was calculated relative to the other. Excel software was used to
do it in such way that by entering the collective opinions of experts, the weight of each alternative is calculated
automatically by the software. The Excel page on the field of safety standards is in accordance with the
following picture:
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Figure 7. Calculation sheet in safety

Figure 8. Calculation sheet in safety
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Figure 9. Calculation sheet in total incompatibility
Ultimate Ozan of each of the alternatives are obtained in the following table.
For example, in this project, the implementation of warm Permit for risky works, reduces the possibility of
disaster about 31%, while isolating electrical sockets reduces the risk only about 5%.
Table 1. Final weight calculated for alternatives
Final weight
0.31
0.26
0.05
0.04
0.00
0.11
0.10
0.03
0.02
0.043
0.010
0.009
0.006

Alternative
Performing work under the hot Permit
The requirement to install the card and the RCD
Isolating the electrical sockets
Marking the lines and cables
Surrounding the operation locations
Performing work under the hot Permit) by Radiography(
Using standard springs
Monthly Examinations of Radiographs
Using calibrated dosimetry
Regular fixing and maintenance of machinery
Doing repairs be expert mechanics
Doing repairs in the defined location
Embedded metal containers under equipment to collect and avoid oil loss

Field

Safety

Health

Environmental

Table 2. Alternatives Prioritizing
Risk
0.31
0.26

Priorities

Number
(RPN)

Alternative

Field

Performing work under the hot Permit
The requirement to install the card and the RCD

Safety
Safety
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(by Radiography) Performing work under the hot Permit
Using standard springs
Isolating the electrical sockets
Marking the lines and cables
Regular fixing and maintenance of machinery
Monthly Examinations of Radiographs
Using calibrated dosimetry
Doing repairs be expert mechanics
Doing repairs in the defined location
Embedded metal containers under equipment to collect and avoid
oil loss

0.001

Surrounding the operation locations

Health
Health
Safety
Safety
Environment
Health
Health
Environment
Environment
Environment
Safety

In this step, the results of implemented prioritizing will be proposed to senior managers to be used with regard to
making decision in allocating needed resources and actions in according to financial and temporal limitations.
5. Conclusion
With regard to the criticism of Persian literature regarding the non-use of multiple decision models in the risk
assessment process and prioritizing risks and comparing it with the widespread use of non-Farsi articles and
importance of exact determination of the risk of high priority for conservation and reduction of occupational
risks which sometimes lead to damages, it seems that the use of these models is not only important in the risk
assessment process but also it is necessary.
Table 1-3 is as a management and decision support and according to that and observing risks priorities its
priorities and risks, the organization manager will go ahead with more safety and health of workers and it will
result in reducing the damages specially in contractual projects.
According to it, the first activity to manage and control risks eventuate project should be implementing
Licensing and Permit process for risky works which will cost for the project.
According to it, the first activity to manage and control risks eventuate project should be implemented Licensing
and Permit process is risky work
0.31 g permeate performing work under a Risk Priority Number 0.31, and the obligation to install the card and
the RCD with Risk Priority Number 0.26 of the safety area is at the top of the table that shows the importance of
these items and the high risk of not complying with these two.
Senior managers with respect to these items, reduce risks within the organization and reduce costs of the process
due to possible accidents, and ultimately reduce the whole cycle's costs.
Also paying attention to the criteria of the environment and comply with related issues, causes reducing damage
to the environment and the human health risks. So in this study, by implementing different methods of
multi-criteria decision as a decision support, we can ensure that with minimal costs, the entire risks in this area
will be diminished and under control.
Going through legal stages for receiving needed permits (licenses), limiting resources of development projects
and more limited allocation of resources to issues of health, safety and the environment, are actions that
managers should do at the beginning of the project.
Managers work with keeping security in mind, and most importantly, the pressures for its implementation by the
employees, compliance with legal standards for each project,
One of the efficient measures to reduce damage to human health in development projects, is taking into account
HSE items when choosing a contractor at the time of bidding by the employer and at the design stage.
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