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Abstract—The aim of this study is to analyze the risks arising
from fire installations in workplaces. It also aims to propose a
risk analysis method in the form of a “Fire Safety Risk Ranking
System” for enterprises with a closed work area of more than
1000m’ in accordance with regulations in Turkey. The relative
weights of fire safety factors were determined by Fuzzy AHP.
The ranking points of the enterprises were calculated by using
the weights obtained with FAHP. From the 45 enterprises where
the risk assessment was applied, only 3 enterprises scored 100 full
points according to the fire risk ranking method, and 30
enterprises had a score below 80 points. Out of these, 6 scored
below 60 points, which is considered a low score. The distribution
of enterprises within sectors was not equal. According to the
results, only 6.6% of the enterprises are in compliance with
legislation and standards, about 67% are inadequate in terms of
fire safety and continue to operate under serious fire risks.

Keywords-arising risks; ranking method; fuzzy AHP; fire
installatiions

1. INTRODUCTION

The number of factory fires in Turkey in 2017 showed
7.8% and 259% increase compared to 2016 and 2014.
According to the Instanbul Metropolitan Municipality [1]
Statistics in 2017, a total of 166 Fire Department interventions
in factories were reported [1]. Along with the developing
technology and legal obligations, the importance of fire risk
assessment and establishment and supervision of fire safety
systems has been increased in order to create a safer working
environment for the employees and the people living near the
factory. In accordance with the Occupational Health and Safety
Act in Turkey, employers are obliged to assess risks for the
identification and elimination of hazards that may or may not
exist in workplaces. Keeping the risk assessment as up-to-date
as possible it is also important in terms of ensuring the
continuous improvement at the workplace [2]. Periodic
inspections of fire installations are mandatory at least once a
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year in Turkey. There are similar applications in many
countries. The Regulation on the Protection of Buildings from
Fire also aims at minimizing the fires that can occur during the
stages of design, construction, operation, maintenance and use
of all types of structures and facilities. Its aim is to ensure that
the loss of life or property is minimized and eliminated, and
regulations published to determine the basis for the
organization, training and inspection procedures and principles
of the measures to be taken before and during the fire. Sensitive
equipment used in enterprises, high-rise and multi-purpose
buildings and valuables kept in warehouses bring about various
risks. Safety measures have changed as new risks arise. One of
the most important of these risks is fire due to its destructive
consequences, so new safety measures are being developed to
eliminate fire risks. The number of new devices and systems
that detect, warn, and provide suitable solutions is increasing.
By considering the potential damage that fire can cause in
enterprises, fire protection, extinguishing and security systems
are getting more important every day [3]. In order to determine
the most appropriate safety measures against fire in the
premises or in public places such as shopping malls, hospitals,
and schools, the risk of fire must be determined realistically
and appropriate methods should be developed. Fire risks are
also addressed by various risk assessment techniques [4]. Fire
risk analysis aims to determine the criteria that define risk, its
importance level, and ways to set prevention and protection
measures in order to reduce these risks [5].

When each designed structure is examined from a risk
analysis point of view, it is assumed that the possibility of fire
cannot be eliminated. For this reason, it is not possible to
ensure perfect fire safety. However, it is important to examine
fire protection and fire safety issues in a holistic and systematic
way to reduce risks. First, it is necessary to identify the criteria
and the importance ratings of these criteria in line with a plan,
then form and formulate a strategy that will satisfy these
criteria and lead to the identified targets [6]. Fire is a disaster
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that may cause death, injury, and major financial loss. Fire
risks vary widely and some of these risks are due to fire
installations. Fire risk analyses based on standards in the form
of a detailed but traditional checklist may produce unrealistic
results for older fire installations. For this reason, new and
more holistic approaches need to be implemented.

This article proposes a risk analysis method considering the
Fire Safety Risk Ranking System for enterprises in Turkey. For
this purpose, a survey was carried out in 45 enterprises with a
closed area of more than 1000m’ in accordance with the
Regulation on the Protection of Buildings from Fire, which
entered into force in 2007. The fire safety criteria used in
calculating the risk score are based on national and
international legislations and standards. These criteria are
building properties, fire safety systems, and management
systems. First, the weights for these criteria were determined
by the Fuzzy Analytical Hierarchy Process (FAHP) method.
For this intent, a questionnaire was applied to fire experts.
Calculated weights were recalculated by ranking method, and
fire risk score and ranking charts were prepared for the
enterprises.

II.  LITERATURE REVIEW

Authors in [7] proposed the nonlinear FAHP in the coal
mine safety assessment, compared it to AHP, and found it to be
more appropriate, precise, and complete in the evaluation
process. Authors in [8] examined the social benefits of
occupational health and safety management systems of mines
in China and Sweden based on FAHP with a comparative
study. Authors in [9] determined and evaluated the risk of
modular structure using FAHP and simulations. In [10], an
FAHP approach was proposed to determine the level of Faulty
Behavior Risk in work systems. Their proposed method was
applied to a manufacturing company. Authors in [11]
established an FAHP assessment model for gas station safety
status. In [12], a risk assessment methodology for conducting
systematic risk assessment using fuzzy reasoning approach and
FAHP was presented. The purpose of the authors in [13] was to
compare how Canadian experts and public rank different food
hazards, with a view to better understand their underlying
rationales for making decisions on food safety. Authors in [14]
studied the accident risk ranking of the major facility hazards.
Consequently, a risk ranking model and methods for
determining scenario probability and fatality number were
developed. In [15], a new reliability interval method for
manipulating the weightings of attributes and a synthetic model
on the basis of grey system theory was presented. In [16], a fire
safety ranking system, excluding the fire safety management at
the moment, was proposed for assessing the fire safety
provisions for existing karaoke establishments in Hong Kong.
Authors in [17] evaluated the fire risks of public buildings by
using simultaneously the AHP and Fault Tree Analysis (FTA)
methods. FTA reflects how important Key Events are for the
Most Important Event. AHP also reflects the importance of the
alternative level attribute to the general goal. Based on the
consistency of these two methods, an improved AHP was
introduced. Using this improved method, fire safety of public
buildings (Olympic venues in China) was analyzed. Authors in
[18] developed an approach to integrate ship fire safety

assessment and decision making using the AHP method. They
suggested that this approach could be used to reduce the
likelihood of a fire during the operating phase of a cruise ship
and the severity of its possible consequences. AHP method has
been used to sort fire incidents and an integrated system has
been proposed to minimize fires using the obtained results. In
[19], a new approach was presented for the rapid assessment
and relative ordering of the hazards of chemicals, installations
and facilities. This approach is based on the use of a multi-
criteria decision-making technique based on fuzzy logic for
hazard assessment of substances and facilities. Based on the
proposed method, the Substance Fire Hazard Index (SFHI) and
Consequences Index (CI) have been developed to evaluate the
results of the potential of an accident at the facility.

In this study, in contrast with the studies given above,
Ranking Method, which is frequently used in occupational
safety, and FAHP, which is a multi-criteria decision making
method in fuzzy environment, were used simultaneously. In
this way, more consistent results were obtained. Moreover, by
using the obtained results (weighted fire safety criteria), the
applicability of the method was shown.

III.  METHODS

The safety of work systems is affected by many factors.
Therefore, measuring work system safety requires a holistic
approach [7]. In this study, the work safety issue is studied
through the FAHP approach, which allows multi-criteria and
simultaneous evaluation, and the Ranking Method.

A. Multi-Criteria Decision-Making

The decision-making problem can be defined in the most
general sense as the choice of the most appropriate option
according to at least one objective or criterion from a set of
choices. Decision-making is a very difficult task when many
parameters determine the goal to be reached in a problem and
where each of the alternatives to be evaluated for selection has
its own advantages. The aim of using MCDM methods is to
keep the decision-making mechanism under control and to get
the decision result as easy and quick as possible [20]. Various
scientific methods have been put forward in order to find
solutions to decision-making problems with more than one
criteria. These solution methods are called MCDM methods
[21]. MCDM is a selection process that a decision maker
applies using a minimum of two criteria in a set of countable
finite or uncountable number of choices [22].

B. Fuzzy Analytical Hierarchy Process

The AHP is one multi-criteria decision-making method
developed by Thomas L. Saaty in the 1970s. The AHP, which
is based on human-natured binary comparisons, assesses how
important, preferential, or dominant these binary comparisons,
options and criteria are to each other [23]. This method of
determining the best option is often used to solve complex
decision problems due to both quantitative and qualitative
factors considered and its ease of use [24]. Despite the fact that
it finds application in many decision problems, it has not been
accepted without criticism. For starters, the uncertainties
regarding the decisions, criteria and alternatives in the
evaluations made with AHP are not taken into consideration
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and this affects the decision to be made to a great extent [25]. If
a worse alternative than the existing alternatives is added in a
decision problem solved by the AHP method, the order of the
alternatives is likely to change. This shows that decision-
making problems solved by the AHP method may not always
give accurate results. FAHP method produces more precise
results compared to the AHP method [26, 27]. While decision
makers in AHP use exact values when making their
assessments, evaluations that are more accurate can be made
using fuzzy numbers or linguistic variables in FAHP. Various
FAHP methods have been suggested [20, 27]. As an example
of these methods, Van Laarhoven and Pedryey's direct
expansion of Saaty’s AHP method with triangular fuzzy
numbers method, Buckley's method of developing the Saaty’s
AHP method with aij fuzzy comparison rates, the extended
FAHP method proposed by Cheng, the FAHP method based on
entropy weight, the limited FAHP method and enumeration
methods of fuzzy numbers revealed by Enea and Piazza can be
given [21].

In the fuzzy set theory, the ratio provided by the decision
makers is a fuzzy number, which is defined as a membership
function. The membership function defines the value of the
elements in the decision interval of the priority set. It would be
more appropriate for the experts to give verbal assessments
instead of a definite number of opinions on one subject. These
verbal evaluations are the Triangular Fuzzy Numbers (TFN)
[27], shown as (I|m, mlu) or (1, m, u). For a fuzzy event, the
parameters [, m, u show the smallest possible value, the most
expected value and the largest possible value respectively [28].

The extended FAHP method proposed in [29] is used in this
study. The steps for this method are outlined below.

Step 1: The fuzzy synthetic dimension value according to
the object i is calculated as in (1):

m J n m i
Si = j=1 Mgi ® [ i=1 ZJ'=1 Myi] M

The sum of the m dimension analysis matrix ;”le;i in
(1) is calculated by (2):

My = (ZR L2 m B ) ()
Again, fuzzy addition is performed on the M;i values to

-1
compute the [¥7, XM ;i] expression in (1). At the end of
this step, the inverse vector is calculated by:

i1—1
n m Jj _ 1 1 1
2] = (7 s ) ©

Step 2: The M,(l,,m,,u,) = M;(l;,m;,u,)) probability
value, with M;, M,, being TFNSs, is calculated in (4):

sup .
VM, = M) = 3 5 [min (e, GO, 0))] - @)
The expression V(M, = M;) in (4) is calculated as:
V(M; =2 My) = hgt(My N My) = uM,(d)  (5)
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1 ;Mmy, = my
0
V(Mz = Ml) = _ lll = Uz (6)
(l1—up) .
otherwise

(ma—uz)—(my—1y)’

Step 3: The likelihood of the probability level of a convex
fuzzy number is greater than k& convex numbers M;
(i=1,.2,....,k) is calculated as:

V(M =M, My, ...,M) =minV(M > M,) (7)

It is assumed that d'(4,) = min(V(S;=S;)) for
i=12,..,k and k #1i and so the weight vector (W') is
calculated by:

W, = (d,(Al)l dl(AZ)l L] dl(An))T (8)

The form A; in the formula consists of n elements (i =
1,2,..,n).

Step 4: The weight vector given in (7) is the normalized
weight vector W = (d(4,),d(4,), ...,d(A,))T after the
normalization process. The calculated weight vector W is no
longer a fuzzy number [16].

C. Ranking Method

This method is known as the fire safety ranking system, the
fire risk ranking system or the fire safety assessment system in
scientific studies [20-33]. It is a process where the ranking of
fire safety criteria is made by using multi criteria decision-
making [23, 33-36]. The purpose of a fire safety ranking
system is to assess the performance of various fire safety
criteria of existing buildings and to measure the level of fire
risk. The fire risk levels obtained are the basis for prioritizing
the actions to be taken to improve fire safety performance [31].
In many countries, fire safety risk ranking methods have been
developed and implemented to help assess the fire safety level
of buildings. For example, a Fire Safety Assessment System
was developed based on fire risk ranking in the United States
[37]. This system offers a multi-featured approach to
determining equivalencies to the NFPA 101 Life Safety
Standard for specific workplaces [38]. Authors in [39] have
proposed a fire safety ranking system for entertainment venues
in Hong Kong. Another application of the ranking method,
similar to our study, was used to determine the fire safety
performance of student accommodation enterprises in Saudi
Arabia [30].

Fire risk ranking systems offer many advantages, such as
ease of use, cost effectiveness, and a quick and simple
estimation of the relative risk of fire. To the best of our
knowledge, there is no other study using the ranking method
for the analysis of risks from fire installations. Ranking method
has been used in other similar areas, such as maintenance
management, improvement of building security systems, and
prioritization of materials [30, 40]. However, there are
disadvantages in using fire safety ranking systems. To begin
with, it is not a uniform system. For this reason, it is stated that
different methods should be developed for different usage type
structures [41]. The basic assumption of the ranking method is
the existence of the relative importance levels of fire risk factor
criteria against each other. Different enterprises have different
fire risk criteria. However, these criteria can increase or
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decrease the total fire risk level. Moreover, uniform risk
analyzes made with the 0-1 or present/not present checklist do
not contain sufficient numerical data, which makes evaluation
of fire risks difficult and reduces accuracy.

The purpose of this method is to calculate the importance of
each risk criterion with the FAHP, which is an MCDM method
according to the opinions of fire experts. The calculated risk
scores are then reflected to the application of the risk analysis
in the enterprises and the total fire risk score is calculated for
the enterprises. With this method, fire risks are calculated
quantitatively and the sensitivity level of risk assessment
increases. In this way, quantitative data are produced in the
planning of preventive activities, with the determination of the
measures and priorities to be taken care of in the business,
which can support the occupational health and safety experts.
This study, prepared by the fire risk ranking method, was
carried out in three stages. In the first stage, each risk factor for
the fire installations of enterprises was determined in
accordance with the current legislations and standards.
Subsequently, the criteria and sub-criteria specified in Tables II
and Il were determined by a questionnaire applied to fire

experts. The results obtained were calculated by the FAHP
method and the weighted risk scores of each fire safety
criterion and its sub-criteria were determined. In the second
phase, the weighted risk scores calculated with FAHP were
multiplied by the risk scores obtained from the risk analysis
application conducted by the control list method in the
enterprises within the scope of application, and the total risk
score for each enterprise was determined. In the last stage,
figures obtained from the total risk scores and the fire risk
ranking score chart of the enterprises were drawn.

IV. DATA COLLECTION AND RESULTS

A. Data Collection

In order to develop a fire risk ranking system within the
scope of the research, a survey was prepared in accordance
with the FAHP method to calculate the weight of fire safety
criteria and sub-criteria determined according to the literature
review and current standards. The study has simplified the fire
safety criteria and qualifications in paired comparison tables, as
shown in Table L.

TABLE L DOUBLE-SIDED COMPARISON SCALE
9 7 5 3 3 5 7 9
Absolutely Very Somewhat Equally Somewhat Very Absolutely
X important important Important important important important Important important | important Y
TABLE 1I. TOTAL RELATIVE IMPORTANCE OF FIRE SAFETY FACTORS
Fire safety factor Relative weight calculation Fire safety criteria
Building properties 0.4217 Structural status of the building
Pump system
Fire safety systems 0.4762 - Fire cablne@ and cylinders
Emergency exits, fire detection, and smoke control systems
Fire extinguishing systems
Management systems 0.1021 Firefighting and fire precautions

Responses were collected through personal interviews with
fire experts with 20 years or more of experience. The
questionnaire was applied to five specialists. The participants
were asked to set the fire risk criteria given on each line in the
questionnaire according to the other risk criteria specified at the
end of the line. For example, if two criteria are equally
important, it is desirable to mark the “1 Equally important”
box, if the criterion in the right column is very important, the
“7 Very important” box on the right side and the “3 Slightly
important” on the left. The FAHP method was used to calculate
the criterial weights by a matrix based on the scores in the
questionnaire. The calculated values are given in Tables II and
II. The questionnaire was presented as comparative titles for
the detailed calculation of the risk factors and the weighted
scores of the criteria and sub-criteria were identified as
“building properties”, “fire safety systems” and “management
systems”. Table II summarizes the six fire safety criteria. For
calculating the total relative weight of each fire safety factor,
measures were compared by experts and the results were given.
Then, weights of the fire safety criteria were summed up to
form the total weight of the fire safety factors. In Table III, the
experts compared the sub-criteria representing “building
structural condition criteria” and firefighting and fire
precautions sub-criteria representing “management systems

criteria”. The sub-criteria of the pump system, fire cabinets and
tubes, emergency exits, fire extinguishing system, fire detection
and smoke control systems, which represent the “fire safety
systems criteria”, were compared and evaluated by experts in
separate tiles. In addition, risk ranking is presented as a
percentage of the relative fire safety criteria weighted in Table
ML

B. Application of Fire Risk Analysis with the Ranking Method

The application was made in 45 enterprises in Istanbul with
total indoor usage area more than 1000m?, in which it is
obligatory to have a water extinguishing system according to
the relevant legislation. The fire safety criteria and the sub-
criteria set out in Table III are in accordance with the standards
set by the Health and Safety Conditions Regulation for the Use
of Work Equipment which entered into force in 2013 and the
Regulation on Fire Protection of Buildings which entered in
force in 2007. The inspections at the enterprises were carried
out in cooperation with the occupational safety experts in order
to ensure that measures were made in accordance with the
criteria presented in Table III, as accurately as possible. The
evaluated as appropriate installations were given a value of 1
whereas inappropriate were given a value of 0.
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TABLE III. RELATIVE IMPORTANCE VALUES CALCULATED FROM FIRE SAFETY SUB-CRITERIA
Fire safety factors No Fire safety criteria LOC;iVelghts Global
Al | Pump station 0.00630750
A2 | Spare diesel engine propulsion pump or electric pump (with generator support) 0.00516780
Pump system A3 | Fire pumps sequential regular work 0.00480240 0.0319
A4 | All components of the pumps work or not 0.00936410
AS5 | Pump station 0.00630750
Bl | Fire tubes 0.00609000
B2 | Fire cabinet 0.00609000
Fire cabinets and cylinders B3 | Fire hose 0.00609000 0.0290
B4 | Fire valve 0.00609000
B5 | Fire cabinet and tube warning signs, maintenance records and instructions 0.00464000
Cl Escape staircases on the buildings, fire resistant doors 0.04720480
. . . C2 Suitable dimensions of escape routes 0.05838336
Emergency exits, fire detection, C3 Smoke flame detectors and audible warning systems 0.06840352 0.2896
and smoke control systems C4 | Alarm systems and energy sources 0.06840352
C5 | Exit signs and emergency lighting 0.04720480
D1 | Emergency action plan 0.02390161
D2 | Fire drill training 0.02288061
Firefighting and fire precautions D3 | Fire crew instructions 0.01412043 0.1021
D4 | Fire panel 0.01412043
D5 | Periodic inspection report of fire system 0.02707692
El Building fire installation project 0.08324358
E2 | Differences in installation metrics and application in the building installation project 0.11963629
Structural status of the building E3 | Materials used in the structural state of the building 0.09420778 0.4217
E4 | 300mA fire alarm on the main panel in the electrical installation 0.05047749
ES | Electrical interior installation and ground measurements 0.07413486
F1 Mains, fire water, hydrant lines, and tank connections 0.02340520
F2 | Flow rates and pressures of fire pumps 0.02694170
Fire extinguishing systems F3 Raw water storage and sufficiency 0.02655590 0.1286
F4 Sprinkler system project suitability 0.02494840
F5 Fire resistance test 0.02674880
Step-by-step analysis follows: o Fire safety rankings of the enterprises were made as a result
FSSCFS; = s, xa; (9) of comparison of the general scores.
S, = S FSSCFS, (10) C. Results
The total working area of all the installations examined in
FSCFS; = 5; x4; (11) the study is > 1000m’and all of them have a sprinkler system.
FS = FSCFS, (12) Table IV provides general information of the enterprises.

where FS is the Final Score, FSCFS is the Fire Safety Criteria
Final Score, S, is the Fire Safety Criterion Score, A; the Fire
Safety Criteria Weight, FSSCFS the Fire Safety Sub-Criteria
Final Score, s; the Fire Safety Subscale Score, and a; the Fire
Safety Sub-Criteria.

e Each fire safety criterion in Table III has been converted

into scores based on the data of Table IV.

The weighted risk score for each criterion was calculated by
multiplying these scores by the weighted scores calculated
by the FAHP method presented in Table IIL

To obtain the final score for each risk factor (building
characteristics, fire safety systems and management
systems), the outcome scores of all sub-criteria derived in
stage 2 under each criterion were summed and multiplied
by the weighted scores calculated for the criteria in Table II.

The sum of the final scores of the criteria is the final total
score of the enterprise.

TABLE 1V. GENERAL INFORMATION

Information Feature Frequency

Less dangerous 11

Hazard class Dangerous 28

Very dangerous 6

Accommodation operations 3

Administrative building 2

Hospital 5

Sector Machine production 25

Textile 5

Warehouse 5

The risk scores of the installations were obtained by
multiplying the control scores with sub-criteria weights. The
highest and lowest 8 total risk scores according to the fire
safety risk factors are given in Table V. Table VI shows the
mean and weighted mean values of fire safety risk factors for
the enterprises. In order to determine the normalized weighted
mean values, the mean values calculated for the enterprises and
the weighted values which were previously found with the
fuzzy analytical hierarchy process were considered.
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TABLE V. TOTAL RISK SCORES
Fire risk final scores of enterprises (%)
Enterprise Building Fire safety Management Total
properties systems systems score
E17 42,17 47.62 10.21 100
E41 42.17 47.62 10.21 100
ES 42.17 47.62 10.21 100
E28 42.17 47.62 7.5 97.29
E19 42.17 47.16 7.5 96.83
E39 42.17 45.94 7.5 95.61
E23 42.17 45.28 7.5 94.95
E18 42.17 47.62 3.7 93.49
E21 9.42 31.8 7.5 61.18
E1 21.88 31.65 7.5 61.03
E45 21.88 30.2 75 59.58
E22 21.88 29.58 7.5 59.06
E33 21.88 25.99 7.5 55.37
E43 21.88 31.51 0 53.39
E24 21.88 23.95 7.5 53.33
E4 21.88 22.34 2.39 47.61
Average 27.87 39.55 6.96 74.68
TABLE VI FIRE SAFETY RISK FACTORS
. Normalized
Mean Weighted weighted mean
Building properties | 27.8651 42.17 37.5243
Fire safety systems 39.5493 47.67 60.2049
Management systems | 6.9649 10.21 2.2709
Total score 74.6807 100.00 100.00

Descriptive statistics of the study according to the sectors in
which the enterprises operate are given in Table VII. Although
the frequencies are very different, this Table can give overview
information.

TABLE VII. DESCRIPTIVE SECTOR STATISTICS

N Mean Minimum | Maximum | Std. Dev.

Machine 25 | 77.4104 | 5333 100.00 | 14.40924
Production

Textile 5 | 647620 | 4761 72.07 10.44201

Hospital 5 | 70.7600 | 55.37 90.48 13.50202

Warehouse 5 | 760620 | 63.10 95.61 13.22125

Accommodation 3 75.9533 53.39 100.00 23.34038

Administrative |, | ¢ 7950 | 5958 80.01 | 1444619

building
Total 45 | 74.6807 | 47.61 100.00 | 14.27252

Among the 45 studied enterprises, only 3 scored 100 full
points according to the fire risk ranking method, whereas 30
with a score below 80 were found. Of these, 6 had a very low
score, below 60 points. According to the results, only 6.6% of
the enterprises are in compliance with legislations and
standards, about 67% are inadequate in terms of fire safety,
partly or mostly, and continue to operate under a serious fire
risk. Some of the facilities had structural alterations to
buildings added after inspections. There are cases of inadequate
training of firefighting squads and delays and lack of discipline
while performing fire drills. It has been observed that
emergency action plans are outdated in some enterprises. Fire

escape routes are not clear from obstacles and are often used as
temporary storage arcas.

V. CONCLUSIONS

The fire safety level of many industrial buildings is not in
line with current legislations and standards. Insufficient care
and control comes at the forefront of this situation. Many
workplaces do not have daily, weekly, monthly, and yearly
maintenance and inspection, are non-functioning or have
defective or disabled installations. Enterprises operating under
these conditions are at serious fire risk. In addition, it is costly
and takes a long time to make the majority of old buildings
compliant with legislation and standards. As the enterprises
avoid this cost and time loss, the installations are not secured.
There are dangerous production processes in manufacturing
enterprises that increase the fire risk compared to other
businesses. Fire risks in these enterprises may arise from
building designs, raw materials and equipment used, and from
flawed or uncontrolled fire installations. During the periodic
inspections of the fire systems, the risk analysis made in the
form of a checklist is insufficient because it does not contain
quantitative data. Existing conventional standards and methods
cause limited and inadequate assessments of fire safety
performance of the enterprises, often consisting of old
buildings with poor infrastructure. For this reason, a holistic
approach that allows quantitative assessments such as ranking
systems can be preferred in fire risk analysis. Another
advantage of the ranking systems is their cost effectiveness and
ease of use.

The ranking method has been proposed and applied in
structures such as high-rise office buildings and student
dormitories. However, it is also suggested that the fire safety
levels of different building types should be examined in more
detail and be supported by different methods. The importance
of fire risk assessment and inspection of fire safety systems has
been increased with the developing technology and legal
obligations. In order to create a safer working environment for
the employees and the people living in the immediate vicinity
of the factory, the risk of fire must be determined realistically
and appropriate methods should be developed. In this paper, a
case study has been done on this subject. In this study, FAHP
and ranking methods were utilized. There are only a few
similar studies on occupational health in the literature.
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