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Abstract:	 Iron	and	steel	sector	 is	a	heavy	 industry	sector	and	 its	contribution	 to	
the	country's	economy	is	quite	high.	However,	the	exposure	of	sector	employees	to	
heavy	and	dangerous	materials	during	the	production	stage	reveals	the	importance	
of	risk	perception	and	highlights	occupational	safety	and	risk	management.	In	this	
research,	 risk	 perception	 and	 awareness	 of	 the	 employees	 of	 an	 iron	 and	 steel	
enterprise	were	determined	according	 to	 their	social	and	demographic	data.	The	
results	of	the	research	were	presented	using	descriptive	and	inferential	statistical	
analyzes.	In	the	modeling	part	of	the	study,	the	two-stage	clustering	method,	which	
is	 one	 of	 the	 multivariate	 statistical	 methods,	 was	 used.	 The	 similarities	 and	
differences	in	risk	perception	of	the	characteristics	of	the	employees	in	the	iron	and	
steel	enterprise	were	revealed.	According	to	the	results	of	the	research,	it	has	been	
determined	that	the	education	and	age	status	of	the	employees	are	important	in	risk	
perception	awareness.	

Çalışanların	Risk	Algısının	Kümeleme	Analizi	ile	İncelenmesi:	Demir-Çelik	Endüstrisi	
Örneği	

Anahtar	Kelimeler	
Demir-Çelik	Sektörü,	
Risk	Algısı,	
İş	sağlığı	ve	Güvenliği,	

İki	Aşamalı	Kümeleme	

Öz: Demir-çelik	 sektö rü	ağır	 bir	 sanayi	 sektörü	 olup,	 ülke	 ekonomisine	 katkısı	
oldukça	yüksektir.	Ancak	sektör	çalışanlarının	üretim	aşamasında	ağır	ve	tehlikeli	
malzemelere	maruz	kalması,	risk	algısının	önemini	ortaya	koymakta	ve	iş	güvenliği	
ve	 risk	 yönetimini	 ise	 ön	 plana	 çıkarmaktadır.	 Bu	 araştırmada	 bir	 demir-çelik	
işletmesinin	 çalışanlarının	 sosyal	 ve	 demografik	 verilerine	 göre	 risk	 algı	 ve	
farkındalıkları	 tespit	 edilmiştir.	 Araştırmada	 sonuçlar	 tanımlayıcı	 ve	 çıkarımsal	
istatistiksel	 analizler	 kullanılarak	 ortaya	 konulmuştur.	 Çalışmanın	 modelleme	
bö  lü mü nde	 çok	değişkenli	 istatistiksel	yö ntemlerden	olan	 iki	aşamalı	kümeleme	
yönteminden	 faydalanılmıştır.	Demir-çelik	 işletmesinde	çalışanların	özelliklerinin	
risk	 algı	 benzerlik	 ve	 farklılıkları	 ortaya	 konulmuştur.	 Araştırma	 sonucuna	 göre	
çalışanların	 eğitim	 ve	 yaş	 durumunun	 risk	 algısı	 farkındalığında	 önemli	 olduğu	
tespit	edilmiştir.	
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1. Introduction

It	is	seen	that	there	is	a	direct	relationship	between	the	development	of	the	industry	and	the	economic	growth	of	
the	 countries.	 Developed	 and	 developing	 countries	 use	 industry	 as	 a	 development	 tool	 by	 increasing	 their	
production	capacities.	Countries	that	can	meet	their	own	needs	can	get	rid	of	foreign	dependency	and	take	great	
steps	in	terms	of	social	development.	Many	different	sectors	such	as	defense,	mining,	iron	and	steel,	construction,	
textile	and	food	are	growing	rapidly	by	renewing	themselves	with	the	development	of	the	industry.	Countries	and	
companies	 that	want	 to	 produce	 the	most	 products	 in	 the	 shortest	 time	with	 the	 lowest	 cost	 compete.	This	
competition	 also	 enables	 improvement	 studies	 in	 terms	 of	 quality	 and	 efficiency	 [1].	 Since	 the	 industrial	
revolution,	which	started	with	the	transition	to	mechanical	production,	improvement	studies	have	been	carried	
out	 in	 the	 industry.	 Creating	 ergonomically	 appropriate	 conditions	 and	 making	 improvements	 to	 prevent	
occupational	accidents	increase	production	and	productivity	[1,	2].	Between	the	years	1760-1830,	the	industrial	
revolution	 was	 experienced	 with	 the	 replacement	 of	 coal	 and	 steam	 machines	 by	 factory	 production.	 The	
replacement	of	human	power	by	steam	machines	has	provided	diversity	 in	production	[3].	With	the	 industrial	
revolution,	lifestyles	have	changed	and	many	important	transformations	have	been	experienced	in	daily	life.	It	has	
paved	the	way	for	international	trade,	labor	relations,	legal	structure	and	political	structure	and	has	been	effective	
in	the	development	of	engineering	sciences.	It	also	paved	the	way	for	new	revolutions	by	enabling	the	development	
of	social	and	health	sciences.	As	a	result	of	the	urban	migration	that	occurred	as	a	result	of	the	first	 industrial	
revolution,	there	was	a	change	in	the	social	structure	[4].	

From	the	beginning	of	the	twentieth	century,	the	second	industrial	revolution	has	been	experienced	with	assembly	
lines	and	the	use	of	electricity	in	industries.	In	the	1960s,	the	third	industrial	revolution	was	experienced	with	the	
use	of	microchip	technologies,	automation	and	computers.	With	communication	technologies	and	new	production	
systems,	the	limits	of	capitalist	production	systems	have	been	pushed.	In	the	three	industrial	revolutions	that	took	
place,	there	were	differences	in	the	structure	and	form	of	production	and	the	need	for	labor	[5].	Businesses	like	
artificial	intelligence,	robot	technology	and	3D	printers	etc.	They	have	started	to	transition	to	Industry	4.0	with	
technologies.	 The	 transformation	 process	 started	 with	 the	 introduction	 of	 the	 Industry	 4.0	 concept	 at	 the	
Hannover	 Fair	 in	Germany	 in	 2011.	 Industry	 4.0	 differs	 from	 the	 other	 three	 revolutions	 in	 that	 production	
technologies	are	more	efficient	and	faster.	Countries	such	as	Germany,	the	United	States	and	Japan,	which	have	
determined	their	strategies	 for	 increasing	productivity	on	a	global	scale,	have	made	remarkable	progress	with	
clear	and	rapid	changes.	Countries	 that	want	 to	get	 their	share	 from	 the	developing	economy	have	started	 to	
conduct	 research	 showing	 the	 current	 situation	 for	 this	 transformation	process.	Studies	have	been	 started	 to	
determine	 the	 current	 situation	 in	order	 to	determine	which	 sectors	primarily	need	new	 technologies,	which	
sectors	have	these	technologies,	and	the	financial	situation	and	infrastructure	required	for	the	transition	to	these	
technologies	[6,	7].	In	today's	globalizing	world,	the	fact	that	there	are	many	competitive	criteria	such	as	efficiency	
and	quality	brings	low	cost	superiority	to	the	fore.	Countries	and	businesses	that	want	to	achieve	this	superiority	
are	working	with	the	aim	of	raising	themselves	to	a	higher	category	by	maintaining	sustainable	production	and	
flexible	competitive	power	[8].	

The	industrial	revolution	causes	a	radical	change	in	all	industrial	areas.	With	the	production	technologies	that	can	
respond	 flexibly	 to	 the	disruptions	 and	malfunctions	 that	 occur	 in	 the	production	processes,	 there	 are	 great	
developments	 in	 the	communication,	 transportation,	 trade	and	manufacturing	sectors	 [9].	 In	parallel	with	 the	
developments	in	the	manufacturing	sector,	sub-sectors	related	to	iron	and	steel	are	developing.	When	the	major	
developments	in	the	iron	and	steel	industry	and	the	development	process	of	the	countries	are	examined,	it	is	seen	
that	iron	and	steel	are	effective	in	the	development	of	all	sectors	that	provide	raw	materials	economically	[10].	
Developments	 in	 the	 manufacturing	 sector	 increase	 the	 quality	 of	 life	 by	 providing	 superior	 quality	 and	
productivity	 [11In	order	 to	 increase	 the	 efficiency	of	 the	 enterprise,	 the	human	 factor	 should	be	 given	more	
importance	by	the	enterprises	and	serious	measures	should	be	taken	for	the	safety	of	the	employees	in	the	work	
environment	[12].	However,	employees	who	are	aware	of	 the	risks	 in	 the	business	environment	and	 trust	 the	
workplace	can	add	value	to	the	company	they	work	for	[13].	The	risk	factors	that	may	cause	occupational	accidents	
should	be	examined	and	the	awareness	of	the	employees	against	these	risks	should	be	measured.	Elimination	or	
minimization	of	the	measured	risks	is	possible	with	the	correct	management	of	the	risk	[14].	

The	risk	expression	is	a	probability	of	loss	of	an	event	that	occurs	under	certain	conditions	and	occurs	materially	
and	morally.	It	is	also	stated	that	the	risk	is	equal	to	the	potential	losses	[15].	The	concept	of	danger	can	be	defined	
as	a	harm	that	affects	the	employees	in	the	enterprise.	Every	possible	situation	is	defined	as	a	risk	and	arises	from	
danger	[16].	The	risk	of	a	business	could	be	production,	sales,	finance,	marketing,	etcAs	a	result	of	avoiding	these	
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risks,	the	profit	and	loss	situation	of	the	enterprise	occurs	[17].	Risks	are	considered	as	internal	risks	if	they	can	
be	predicted,	prevented	or	the	damage	to	be	caused	can	be	minimized	according	to	their	source.	External	risks,	on	
the	other	hand,	are	uncontrollable	risks,	generally	related	to	changes	in	the	market	or	government	policies.	It	is	
possible	to	identify	these	risks	with	risk	assessment	studies	and	turn	them	into	opportunities.	If	it	is	not	possible,	
it	is	necessary	to	eliminate	the	risks	or	to	minimize	the	damage	 it	may	cause.	It	is	of	great	importance	that	the	
necessary	care	is	taken	in	the	workplaces	and	that	the	employer	and	employee	have	knowledge	about	risk	[18].	

The	risk	perception	of	everyone	working	in	the	enterprise	may	be	different,	such	as	working	conditions,	workload,	
education,	experience,	age,	employer	attitude	and	physical	characteristics.	Each	employee's	perception	of	risk	is	
also	different.	This	may	be	due	to	differences	such	as	gender.	It	can	be	defined	as	not	knowing,	trivializing	and	
ignoring	 occupational	 health	 and	 safety,	 ignoring	 the	 dangers	 and	 risks	 that	 may	 occur	 in	 the	 workplace.	
Occupational	Health	and	Safety	Law	No.	6331	(İSGK)	aims	to	prevent	possible	dangers	and	risks	 in	public	and	
private	workplaces.	Within	 the	scope	of	 this	 law,	 responsibilities	 imposed	on	both	employers	and	employees,	
regardless	of	their	field	of	activity,	have	been	determined.	The	most	important	of	the	responsibilities	within	the	
scope	of	this	law	is	to	carry	out	occupational	health	and	safety	training	of	employees	in	the	form	of	continuous	
training	and	to	ensure	that	they	are	informed	about	possible	accidents,	dangerous	situations	and	all	kinds	of	risks	
in	the	workplace	[19-21].	

1.1 Current	Situation	of	Iron	and	Steel	Industry	in	the	World	and	in	Türkiye	

The	main	 input	of	durable	consumer	goods	of	countries	 is	 iron	and	steel	production.	 In	many	sectors	such	as	
automotive,	 defense,	 transportation	 and	 construction,	 raw	 material	 input,	 iron	 and	 steel	 production	 and	
consumption	are	also	increasing.	Approximately	95.6	million	people	work	in	the	sector	and	create	an	added	value	
of	 2.9	 trillion	 dollars	 for	 the	 country's	 economy.	 The	 development	 of	 the	 iron	 and	 steel	 industry	 is	 directly	
proportional	to	the	development	of	all	the	industries	it	provides	inputs,	and	it	is	of	strategic	importance	for	the	
countries	[22,	23].	Steel,	one	of	the	strongest	materials	in	the	world,	consists	of	an	alloy	of	iron	and	carbon	[24].	In	
the	iron-steel	industry,	crude	steel	is	produced	with	scrap	and	ore,	and	long	and	flat	steel	is	produced	with	this	
crude	steel	[25].	It	is	the	most	recyclable	material	with	71%	recycling	rate.	The	slag	produced	by	steel	production	
can	be	used	as	a	raw	material	in	the	cement	factory	[24].	Steel	was	produced	in	the	periods	before	the	Renaissance	
and	became	widespread	with	the	development	of	new	production	methods	in	the	17th	century.	Mass	production	
was	achieved	with	the	invention	of	the	Bessemer	Modifier.	Today,	iron,	which	is	the	most	common	metal	used	with	
other	 industrial	activities,	has	 the	quality	of	being	an	 increasingly	 important	material	over	 time	 [26].	 In	2020,	
crude	steel	production	in	the	world	decreased	by	0.9	percent	compared	to	2019.	It	was	observed	that	crude	steel	
production	in	the	world	contracted	in	all	regions	except	Asia	and	the	Middle	East	in	2019	[27].	

There	are	three	big	companies	as	iron	and	steel	factories	in	Türkiye.	Among	them,	Kardemir	is	the	first	integrated	
iron	and	steel	factory	of	the	country	and	the	first	national	brand	in	railway	rail	production,	and	is	Türkiye's	twenty-
fifth	 largest	 industrial	 company.	 Kardemir,	 which	 has	 a	 capacity	 of	 3.5	 million/year,	 employs	 4123	 people	
according	to	October	2021	data	[28].	Erdemir,	on	the	other	hand,	is	a	company	that	brings	organic	wastes	into	
production	as	iron	and	carbon	inputs.	It	is	an	important	company	in	the	automotive	sector	with	its	metal	forming	
laboratory.	The	capacity	of	the	enterprise	is	3.85	million/year	and	employs	5400	people	according	to	the	latest	
data	 of	 2020	 [29].	 According	 to	 the	 latest	 data	 of	 2020,	 İsdemir	 is	 Türkiye's	 largest	 iron	 and	 steel	 factory,	
employing	4702	people.	It	has	the	only	integrated	facility	that	produces	long	and	flat	products	at	the	same	time.	
Türkiye	produces	154.4	million	tons	of	steel	with	these	three	integrated	facilities	and	is	the	seventh	in	the	world	
and	the	leader	in	Europe	with	this	production	[30].	

1.2	Occupational	Health	and	Safety	in	the	Iron	and	Steel	Industry	

The	improvements	made	in	order	to	produce	the	best	steel	in	the	sector	at	the	least	cost	and	to	increase	the	quality	
within	the	countries	continue	at	an	increasing	pace	day	by	day.	However,	in	the	iron	and	steel	industry,	where	
millions	of	people	work	in	the	world,	the	occupational	health	and	safety	of	employees	is	an	important	issue.	It	is	
the	responsibility	of	the	enterprise	to	use	personal	protective	equipment,	to	apply	to	local	and	general	ventilation,	
to	 prevent	work	 accidents	 and	 occupational	 diseases	 that	may	 occur	 in	 the	 sector.	 Businesses	 should	 have	
departments	related	to	occupational	health	and	safety,	and	the	work	to	be	done	for	occupational	health	and	safety	
should	not	be	seen	as	unnecessary	costs	[31].	One	of	the	most	dangerous	sectors	in	industrial	enterprises	is	the	
iron	 and	 steel	 sector.	 The	most	 common	 occupational	 accidents	 in	 iron	 and	 steel	 enterprises;	 Occupational	
accidents	may	occur	in	cases	such	as	failure	to	comply	with	the	warnings	of	occupational	health	and	safety	rules,	
failure	of	 the	 safety	 system,	unsuitability	of	 the	working	environment,	 insufficient	ventilation	and	 insufficient	



Investigation	of	Risk	Perception	of	Employees	Using	Clustering	Analysis:	A	Case	Study	of	Iron-Steel	Industry	

583 

lighting.	In	order	to	prevent	occupational	accidents,	it	is	necessary	to	examine	the	accident	records,	eliminate	the	
problems	and	provide	the	necessary	trainings	[32,	33].	

1.3	Concept	of	Risk	

According	to	the	Turkish	Language	Association,	risk	is	defined	as	the	danger	of	being	harmed	[34].	According	to	
the	Occupational	Health	and	Safety	Law	No.	6331,	27	losses	due	to	danger	are	expressed	as	the	possibility	of	injury	
or	other	harmful	consequences	[35].	Risk	in	the	field	of	insurance;	While	it	is	defined	as	the	existence	of	the	risk	
of	 loss,	probability	of	 loss,	uncertainty,	the	possibility	that	the	actual	result	will	be	different	from	the	expected	
result,	the	possibility	of	the	emergence	of	any	situation	other	than	the	expected	situation,	risk	in	banking;	means	
the	probability	of	failure	in	the	collection	or	fulfillment	of	a	loan	given	or	a	commitment	made.	In	decision	theory,	
risk	refers	to	situations	where	the	decision	maker	cannot	determine	the	consequences	of	an	event.	In	the	field	of	
finance,	risk;	It	is	the	probability	of	deviation	in	the	occurrence	of	any	planned	or	expected	situation	related	to	the	
financial	aspect	of	 the	enterprise	 [36].	Occupational	accident	risk	 in	 the	enterprise	can	also	be	expressed	as	a	
combination	of	probability	and	severity	[37].	Risk	can	be	evaluated	with	the	concept	of	opportunity.	As	the	profit	
of	the	business	increases,	the	acceptability	of	high-level	risks	can	also	increase.	Thus,	profit	can	be	obtained	from	
a	risky	activity.	If	there	is	no	real	opportunity,	it	is	necessary	not	to	continue	the	activity	because	the	opportunity	
cannot	be	obtained	from	the	risky	activity	[38].	

Risk	 is	any	uncertain	situation	 that	will	prevent	 the	business	 from	realizing	 its	 future	goals	and	objectives,	or	
factors	that	can	contribute	positively	to	the	business	and	can	be	evaluated	as	an	opportunity.	The	fact	that	the	risk	
is	uncertain	does	not	mean	that	the	risk	cannot	be	managed.	If	the	risk	is	predicted	very	well,	this	uncertainty	can	
be	eliminated	and	turned	into	a	positive	factor	that	will	contribute	to	the	business	[39].	In	today's	world,	which	is	
globalizing	and	developing	every	day,	it	is	important	for	businesses	that	develop	themselves	to	manage	risks	and	
turn	them	into	opportunities.	In	order	for	the	business	to	gain	value,	especially	in	terms	of	quality	and	efficiency,	
risks	must	be	 identified,	measured	and	eliminated.	It	 is	possible	to	draw	a	roadmap	to	minimize	the	risks	that	
cannot	be	eliminated	or	to	benefit	the	business	from	these	risks	[40].	

Today,	with	the	increasing	institutionalization	activities,	different	risk	factors	have	started	to	emerge.	Risks	are	
divided	into	two	main	groups	as	systematic	and	non-systematic	risks.	There	are	operational	risks	in	the	iron	and	
steel	enterprise	operating	in	the	province	of	Karabük,	where	this	study	was	conducted.	

1.4	Risk	Assessment	and	Analysis	Methods	

Risk	assessment	is	defined	as	the	probability	of	occurrence	of	a	certain	accident	or	hazard,	and	it	is	the	evaluation	
of	how	much	it	affects	the	business	in	case	of	risk	occurrence	[41].	Risk	assessment	is	the	process	of	measuring	
the	risks	in	the	working	environment,	estimating	the	unmeasurable	risks,	controlling	the	measures	taken	for	the	
risks	and	deciding	which	risks	are	acceptable	or	not.	Risk	assessment	according	to	the	Occupational	Health	and	
Safety	Law	No.	6331,	it	is	stated	as	the	studies	that	need	to	be	carried	out	in	order	to	determine	the	hazards	that	
exist	in	the	workplace	or	that	may	come	from	outside,	the	factors	that	cause	these	hazards	to	turn	into	risks,	and	
the	analysis	and	grading	of	the	risks	arising	from	the	hazards,	and	to	decide	on	control	measures	[42].	It	is	one	of	
the	risk	duties	imposed	on	the	employer	with	the	Law	No.	6331.	Every	work	environment	has	risks	and	it	is	the	
right	of	all	employees	to	know	these	risks.	Risk	assessment	employees	aim	to	protect	the	business,	individuals	and	
organizations	that	may	be	adversely	affected	by	the	activities	of	the	business.	For	the	risk	assessment,	the	opinion	
of	the	employees	should	be	taken.	Occupational	diseases	and	work	accidents	may	occur	as	a	result	of	not	making	
a	risk	assessment	in	an	enterprise	[43].	

There	 are	many	 risk	 assessment	methods,	 but	 they	 can	 be	 grouped	 into	 two	main	 groups.	Risk	 assessment	
methods,	 which	 are	 classified	 as	 qualitative	 and	 quantitative	 methods,	 differ	 from	 each	 other	 in	 terms	 of	
calculating	and	defining	risk.	Qualitative	methods	are	a	method	of	estimating	and	verbally	classifying	risks	using	
verbal	 logic.	 In	 the	 qualitative	 method,	 which	 is	 evaluated	 subjectively	 such	 as	 high	 or	 very	 high	 risk,	 the	
knowledge	 and	 ability	 of	 the	 specialist	who	 performs	 risk	 assessment	 is	 important.	 In	 the	 quantitative	 risk	
assessment	method,	numerical	logic	methods	are	used.	The	severity	of	the	risk	and	the	probability	of	an	accident	
are	 calculated	 to	 determine	 whether	 the	 risks	 are	 acceptable	 and	 what	 precautions	 should	 be	 taken	 for	
unacceptable	risks	[44].	Risk	analysis	is	the	process	of	identifying	all	uncertain	situations	and	possible	outcomes	
for	specified	objectives.	Risk	analysis	is	to	determine	the	size,	probability	of	occurrence	and	impact	of	the	risk	[45].	

1.5	Perception	of	Risk	

Calculation	of	risk	with	scientific	methods	gives	objective	results.	Another	dimension	of	risk	that	complements	
these	 objective	 results	 is	 the	 subjective	 expression	 of	 risk.	 Risk	 studies	 reveal	 the	 subjective	 aspect	 of	 risk.	
Perception	of	risk	refers	to	individuals'	subjective	 judgments	of	the	magnitude,	impact,	and	significance	of	risk	
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[46].	The	way	each	employee	perceives,	manages	and	lives	with	risk	differs.	In	the	fact	that	the	risk	perception	
differs	in	each	employee;	Various	factors	such	as	social,	cultural,	economic,	education,	age	and	gender	are	effective.	
Employees	who	do	not	know	the	risks	in	their	workplace	have	little	attention	for	work.	In	this	case,	it	reduces	the	
work	efficiency	in	the	working	environment.	It	also	prevents	the	business	from	achieving	its	goals.	In	enterprises	
that	want	to	prevent	this	situation,	the	risks	to	which	the	employees	are	exposed	should	be	measured,	measures	
should	be	taken	for	these	risks	and	the	risks	they	are	exposed	to	should	be	explained	to	the	employees.	In	addition,	
in	the	event	of	a	risk,	what	needs	to	be	done	should	be	determined	in	advance	so	that	employees	are	not	affected	
by	this	situation	or	are	 least	affected	by	 it.	Risk	can	be	transformed	 into	a	positive	 factor	 in	businesses	where	
necessary	precautions	are	taken	and	awareness	of	risks	is	created	[47].	

In	this	research,	risk	perception	and	awareness	of	the	employees	of	an	iron	and	steel	enterprise	were	determined	
according	to	their	social	and	demographic	data.		

2. Literature	Review

In	 the	 literature	 study;	 risk	 in	 the	manufacturing	 sector,	 risk	 in	 the	 iron	 and	 steel	 sector,	 risk	method,	 risk	
perception,	occupational	health	and	safety	studies	were	examined.

This	study	by	Alkış	and	Taşpınar	(2012)	was	carried	out	to	measure	the	occupational	safety	and	health	perceptions	
of	workers	working	in	the	metal	sector	operating	in	Konya.	A	survey	was	conducted	with	150	randomly	selected	
workers.	However,	data	 from	120	workers	were	evaluated.	Statistical	methods	such	as	 frequency	distribution,	
arithmetic	mean,	standard	deviation	and	descriptive	statistics	were	used	by	using	the	SPSS	program.	It	has	been	
concluded	that	the	education	level	of	the	workers	is	low,	they	belong	to	the	young	or	middle	age	group,	they	have	
low	work	experience,	and	about	half	of	them	have	had	a	work	accident.	It	has	been	determined	that	older	workers	
have	 lower	 security	 perceptions	 than	 younger	workers,	 and	 those	who	 have	worked	 for	many	 years	 in	 the	
workplace	have	higher	security	perceptions	[49].	

Gulhan	et	al.	(2012)	conducted	this	study	to	determine	the	causes	of	accidents	in	a	heavy	metal	industry	in	Ankara.	
In	the	study,	a	survey	was	conducted	with	201	participants.	The	status	of	being	affected	by	accidents	according	to	
age,	marital	status,	education,	working	hours	and	income	level	was	investigated.	While	occupational	accident	was	
chosen	 as	 the	 dependent	 variable	 in	 the	 study	 conducted	 using	 the	 SPSS	 analysis	 method,	 as	 independent	
variables;	age,	marital	status,	education	level,	income	level,	smoking	and	alcohol	use,	duty,	department	and	shift	
status.	As	a	result	of	the	research,	it	was	concluded	that	the	accidents	were	mostly	caused	by	the	lack	of	use	of	
protective	equipment	and	the	lack	of	education.	It	has	been	determined	that	health	surveillance	should	be	done	
on	an	ongoing	basis	[50].	

Gerami	(2014)	conducted	this	study	to	predict	future	accidents	in	the	steel	industry.	It	has	been	stated	that	the	
effect	of	 future	accidents	 in	 a	workplace	 is	predictable	and	managers	who	anticipate	 the	 risk	 can	 reduce	 the	
number	of	occupational	accidents	by	taking	precautions	against	hazards.	In	this	study	conducted	with	the	help	of	
Weka	software,	2396	events	were	recorded	between	2011	and	2013	in	Isfahan-Mobarakeh	Steel	Complex,	one	of	
the	largest	steel	producers	in	the	Middle	East.	With	the	applied	method,	predictions	were	made	for	future	accidents	
[51].	Topaloglu	et	al.	(2015)	examined	the	risks	posed	by	blast	furnaces	on	occupational	safety	in	a	company	and	
investigated	 the	 causes	 of	 occupational	 accidents	with	 the	 appropriate	 risk	 assessment	method.	Hazard	 and	
Workability	Analysis	(HAZOP)	has	been	used.	As	a	result	of	the	research,	it	was	stated	that	there	were	no	fatal	
accidents	in	the	company	examined	since	2002	[52].	

Aytac	et	al.	(2015)	conducted	a	survey	consisting	of	52	questions	with	1750	people	in	order	to	raise	awareness	for	
women	working	 in	 the	metal	 industry	 and	 to	measure	 the	 risk	 perceptions	 of	women	workers.	 Data	were	
evaluated	with	SPSS	analysis	and	factor	analysis,	reliability	analysis,	correlation	analysis	and	Stepwise	regression	
analysis	were	applied.	It	has	been	determined	that	female	workers	with	high	security	awareness	have	a	high	level	
of	risk	perception,	there	is	a	negative	relationship	between	the	perception	of	fatalism	and	the	perception	of	safety	
precautions	awareness,	and	there	is	a	strong	positive	relationship	between	the	perception	of	security	awareness	
and	awareness	of	security	measures.	It	has	been	concluded	that	the	occupational	health	and	safety	rules	applied	
in	 the	workplaces	 should	 be	 adopted	 and	 implemented	 by	 the	 employees	 and	 that	 the	 trainings	 should	 be	
continued	continuously	[53].	

This	 study	 by	Arpat	 (2015)	was	 carried	 out	 to	 determine	 the	 relationship	 between	 safety	 culture	 and	work	
accidents	in	the	metal	sector	in	Denizli.	A	survey	method	consisting	of	17	questions	was	applied	in	27	workplaces.	
854	valid	questionnaires	were	obtained.	SPSS	analysis	method	was	used	for	quantitative	data	and	content	analysis	
method	was	used	for	qualitative	data.	While	analyzing	the	quantitative	data,	reliability	analysis,	normality	test,	
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frequency	 distribution,	 Chi-square	 test,	 factor	 analysis,	Mann-Whitney	U	 test,	 one-way	 analysis	 of	 variability	
Sperman	correlation	analysis	were	used.	Analyzes	were	made	in	two	stages.	In	the	first	stage,	the	survey	analysis	
was	done,	and	 in	 the	 second	 stage,	 the	open-ended	questions	 in	 the	 survey	were	analyzed.	As	a	 result	of	 the	
research,	it	has	been	determined	that	the	characteristics	of	the	enterprise,	the	working	environment,	occupational	
accident	exposures	and	management	systems	strongly	affect	the	safety	culture,	but	the	demographic	components	
are	ineffective	[54].	

Aytac	et	al.	(2017)	conducted	a	survey	consisting	of	51	questions	with	1918	 female	employees	working	 in	the	
metal	sector	 in	Bursa.	With	 the	Kaiser-Mayer-Olkin	(KMO)	Conformity	Test,	 female	employees'	perceptions	of	
fatalism	 in	occupational	health	 and	 safety	 culture	 and	 their	perception	of	 risk	 factors	 in	 the	workplace	were	
measured.	As	a	result	of	the	study,	it	was	determined	that	there	is	a	significant	relationship	between	safe	behavior,	
which	 is	a	precursor	 to	 the	establishment	of	a	safety	culture,	and	risk	perceptions,	and	 that	 the	perception	of	
fatalism	negatively	affects	the	risks	in	the	working	environment	[55].	

Karadal	and	Merdan	(2017)	conducted	this	study	in	order	to	determine	the	relationship	between	the	safety	climate	
and	accident	causes	in	the	foundry	industry	in	Kırıkkale	and	Kırşehir.	A	survey	was	conducted	with	283	employees.	
Obtained	data	were	tested	with	Anova	test,	t	test,	correlation	and	regression	analysis.	The	results	showed	that	the	
safety	 culture	 is	 effective	 in	workplace	 accidents.	 It	was	 concluded	 that	 training	 should	 be	 done	 frequently,	
ergonomic	risk	factors	should	be	considered,	workplace	protective	equipment	should	be	used,	managers	should	
be	in	contact	with	employees	and	occupational	health	and	safety	audits	should	be	carried	out	[56].	

Kukhar	et	al.	(2018)	conducted	this	study	to	analyze	the	effectiveness	of	introducing	international	methods	in	the	
field	of	health	safety	and	to	evaluate	the	effectiveness	of	the	safety	management	system	in	Metinvest,	an	iron	and	
steel	 factory	 located	 in	Mariupol,	Ukraine.	The	risk	assessment	matrix	was	made	with	 the	HAZID	method,	 the	
evaluation	 of	 the	 working	 capacity	 of	 the	 technological	 processes	 with	 the	 HAZOP	 method	 and	 the	 safety	
evaluation	of	the	works	with	the	JSA	method.	A	specific	list	of	hazards	has	been	compiled	by	assigning	a	separate	
number	to	each	technological	item.	In	the	second	stage,	the	current	risk	level	for	each	element	was	calculated	with	
the	help	of	 the	health	 safety	engineering,	occupational	 safety	and	environmental	engineering	 risk	assessment	
matrix.	In	the	third	stage,	the	probability	of	occurring	the	predicted	results	was	calculated	by	giving	points	from	
one	to	five.	As	a	result	of	the	study,	technical	and	organizational	measures	to	reduce	the	production	risks	of	the	
rail	 fasteners	workshop	 of	 the	 enterprise	 in	 the	 energy	 sector	 reduced	 the	 remaining	 total	 risk	 level	 to	 an	
"Acceptable	level"	(74	points)	by	61%	[57].	

Aytac	et	al.	(2018)	aimed	to	determine	the	ergonomic	risk	factors	affecting	women	working	in	the	metal	industry.	
In	this	study,	which	was	conducted	with	2549	 female	employees	working	 in	23	different	workplaces,	the	data	
obtained	by	the	survey	method	were	analyzed	by	using	SPSS	analysis,	correlation	and	t	tests.	As	a	result	of	the	
study,	 it	was	determined	that	the	risk	perception	 levels	of	the	 female	employees	who	work	the	night	shift	are	
higher	than	those	who	do	not,	and	that	the	risk	perception	levels	of	the	female	workers	who	work	longer	hours	
are	higher	than	those	who	work	less.	It	has	been	determined	that	correct	posture	and	musculoskeletal	problems	
are	highly	effective	and	affect	productivity	in	the	working	environment	[58].	

Akarsu	and	Tükenmez	(2018)	conducted	this	study	 in	order	to	determine	the	risks	that	may	occur	 in	the	acid	
regeneration	section	of	an	enterprise	operating	in	the	iron	and	steel	field.	A	risk	assessment	matrix	was	created	
by	ordering	the	risks	according	to	their	priority	status	with	the	HAZOP	method.	It	has	been	determined	that	the	
most	important	factor	that	can	cause	an	accident	is	equipment	damage	and	this	can	be	controlled	with	the	help	of	
computers.	It	has	been	determined	that	the	use	of	barriers	 in	the	enterprise	 is	necessary	for	the	prevention	of	
explosion,	fire	and	toxic	gases,	13	out	of	30	accident	factors.	It	was	concluded	that	the	cost	of	stopping	the	whole	
system	would	be	high	and	preventive	actions	should	be	carried	out	according	to	the	order	of	importance	of	the	
risks	[59].	

Büyükyılmaz	et	al.	(2018)	investigated	the	organizational	health	perceptions	of	Kardemir	A.Ş.,	which	operates	in	
the	iron	and	steel	industry.	The	questionnaire	technique	was	applied	to	500	employees,	but	450	questionnaires	
were	valid.	The	data	obtained	by	Anova	and	 t	 test	were	 tested.	Leadership	dimension	was	 found	 to	be	higher	
among	female	employees.	In	terms	of	age,	it	has	been	found	that	there	are	differences	in	the	organizational	identity	
dimension	of	employees	aged	30	and	below	and	those	aged	31-40	and	over.	Perception	levels	of	employees	with	
bachelor's	and	master's	degrees	were	found	to	be	lower	than	those	who	graduated	from	vocational	school	and	
high	school.	As	a	result	of	the	study,	it	was	determined	that	the	stress	in	the	workplace	should	be	controlled	and	a	
satisfactory	working	environment	should	be	created	[60].	
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Ayanoğlu	and	Kurt	(2019),	in	the	study	conducted	in	165	metal	sector	workplaces,	handled	the	accident	data	set	
and	determined	dangerous	risks	with	a	data	set	consisting	of	192	accidents	and	39	variables.	In	addition,	after	it	
was	understood	that	the	most	suitable	mining	method	was	artificial	neural	networks,	a	double-layer	feedforward	
accident	prediction	model	artificial	neural	network	was	developed	by	teaching	the	data	set.	With	90%	accuracy,	it	
has	been	revealed	that	overlooked	hazards	in	the	metals	industry	pose	a	major	risk	[61].	

This	 study	 by	 Nasution	 (2019)	 was	 conducted	 to	 evaluate	 the	 safety	 system	 in	 a	 foundry	 company	 that	
manufactures	cast	iron	products	such	as	wheel	pans	and	fan	blowers.	Job	Hazard	Analysis	(JHA)	method	was	used	
to	systematically	identify	potential	hazards	in	the	foundry	company.	The	analysis	covered	the	work	process,	work	
phases,	hazard,	sources,	risks,	impacts	and	current	management.	It	was	determined	that	the	risk	reduction	average	
in	the	metal	casting	process	was	19.02%,	the	highest	value	was	21.67%	and	the	lowest	value	was	12.86%.	The	
most	dangerous	of	the	seven	stages	of	production;	finishing	and	iron	metal	melting	process.	Interviews	were	held	
with	the	workers,	who	were	all	male	and	whose	average	age	was	27,	in	charge	of	these	two	stages.	As	a	result	of	
the	study,	based	on	 the	basic	risk	and	current	risk	calculation,	 it	was	concluded	 that	 the	highest	risk	working	
process	was	 the	molten	metal	pouring	process	with	14.44%.	 It	has	 been	determined	 that	 the	workers	 on	 the	
production	lines	do	not	have	the	habit	of	using	personal	protective	equipment	in	the	working	environment	[62].	

Kahya	et	al.	(2019)	evaluated	the	physical	conditions	and	use	of	personal	protective	equipment	for	92	workers	in	
eight	metal	enterprises	operating	in	Eskişehir	with	an	observation	registration	form.	It	has	been	determined	that	
the	most	important	factor	causing	occupational	disease	is	noise	and	it	reduces	productivity	by	distracting	workers.	
While	it	was	determined	that	glasses	were	not	used	in	more	than	half	of	the	21	benches	observed,	and	there	were	
workers	who	did	not	use	gloves	even	if	they	were	very	few,	it	was	determined	that	the	use	of	special	shoes	was	
common.	 It	has	been	 concluded	 that	 the	 trainings	 to	 be	 given	will	have	 a	positive	 effect	on	 the	 reduction	of	
occupational	accidents	[63].	

Karadal	et	al.	(2019)	conducted	this	study	to	determine	the	effect	of	safety	behaviors	on	workplace	injuries.	Data	
were	obtained	by	survey	method	from	309	employees	working	in	metal	casting	industry	in	Kırıkkale	and	Kırşehir.	
The	obtained	data	were	analyzed	with	the	IBM	SPSS	Amos	statistical	program.	It	has	been	concluded	that	as	safety	
culture	increases,	safe	behaviors	increase	and	there	is	a	decrease	in	occupational	accidents	[64].	

Keskin	et	al.	(2020)	 identified	83	risks	 in	an	underground	mine	 in	Gümüşhane	using	the	decision	value	matrix	
method.	Eight	of	the	risks	were	found	to	be	unacceptable	risk,	37	high	risk,	35	medium	risk,	and	three	low	risk.	
With	this	study,	which	has	a	risk	score	of	14,	it	is	aimed	to	prevent	occupational	accidents.	This	risk	analysis	was	
made	according	to	the	physical	conditions	of	the	enterprise,	and	suggestions	were	made	to	the	enterprise,	such	as	
continuing	the	trainings,	making	gas	measurements,	continuing	the	scavenging	of	the	poplars	and	building	a	pig	
roof	in	order	to	manage	the	risks	[65].	

Köse	and	Ersöz	(2020)	conducted	this	study	with	the	aim	of	estimating	real	events	in	an	enterprise	operating	in	
the	 field	of	 iron	and	steel.	Data	of	205	occupational	accidents	were	analyzed	with	SPSS	according	 to	accident	
severity	and	demographic	situation.	It	was	determined	that	CRT	(Classification	and	Regression	Trees)	among	the	
decision	 tree	 techniques	 gave	 the	highest	 accuracy	 rate.	As	 a	 result	of	 the	 study,	 it	was	determined	 that	 the	
subcontracted	personnel	had	frequent	and	severe	accidents	and	that	the	inspections	should	be	increased	in	order	
to	reduce	these	accidents.	It	has	been	found	that	the	most	important	cause	of	workplace	accidents	is	the	workplace	
and	age	is	a	very	important	accident	factor	[66].	

Korkmaz	(2020)	conducted	 this	study	 in	order	 to	determine	 the	risks	 in	a	business	 that	produces	magnesium	
metal.	Using	the	Fine-Kinney	risk	method,	14	different	primary	risks	were	identified.	As	a	result	of	the	study,	it	
was	determined	that	the	most	accident	was	the	result	of	combustion,	therefore	more	information	was	needed	on	
this	 subject,	 the	working	 hours	 of	 the	workers	 should	 be	 regulated	 and	 a	magnesium	 fire	 team	 should	 be	
established	for	emergencies	[67].	

Yussof	 et	 al.	 (2021)	 conducted	 this	 study	 to	 determine	 the	 relationship	 between	 strategic	 communication,	
leadership	 roles,	organizational	design	 and	 employee.	Questionnaire	method	was	 applied	 to	379	people.	The	
findings	of	 this	 study,	which	used	 stratified	 sampling,	 showed	 that	 all	 variables	were	 significant.	 It	has	 been	
determined	 that	 institutional-wide	 risk	management	 and	 improvement	 studies	 should	 be	 carried	 out	 in	 the	
workplace	[68].	

Durmaz	and	Atalay	(2021)	conducted	a	safety	climate	study	on	occupational	accidents	in	the	metal	sector.	Two	
sub-dimensions,	the	safety	climate	scale	and	a	form	with	18	questions,	were	used	for	data	collection.	Chi-square	
and	regression	analysis	were	used	to	determine	the	relationships	with	occupational	accidents.	Correlation	analysis	
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was	performed	between	the	scale	total	score	and	its	sub-dimensions.	In	this	study,	which	was	conducted	with	289	
workers,	the	survey	results	showed	that	28.4%	of	the	workers	in	the	current	workplace	had	at	least	one	work	
accident,	married	workers	had	3.24	 times	more	work	accidents	 than	unmarried	workers,	and	monitoring	 the	
safety	of	workers	was	associated	with	a	safe	environment	and	work	accidents	[69].		

Ersöz	and	Bulut	(2021)	conducted	a	risk	study	in	the	metal	sector	in	order	to	measure	the	way	employees	perceive	
risk	according	to	their	socio-demographic	characteristics.	The	data	were	obtained	by	questionnaire	technique	and	
cluster	analysis	was	performed.	In	the	research,	risk	perception	levels	of	employees	in	a	high-risk	business	in	the	
iron	and	steel	sector	were	determined	according	to	their	socio-demographic	status.	As	a	result	of	the	study,	it	was	
determined	that	the	risk	perceptions	of	the	employees	were	mostly	affected	by	the	level	of	education,	length	of	
service,	occupation	and	age	[48].		

3. Material	and	Method

The	research	on	risk	perception	in	the	iron	and	steel	enterprise	was	applied	to	the	employees	of	an	iron	and	steel	
enterprise	 operating	 in	 the	 center	 of	 Karabük.	 The	 target	 audience	 of	 the	 survey	 is	 employees.	 The	 survey	
questions	were	 asked	 to	 the	 participants	 determined	 by	 the	 random	 sampling	method	 from	 the	 employees	
working	in	the	enterprise	by	face-to-face	interview	method.	It	was	assumed	that	all	the	participants	participating	
in	the	study	correctly	perceived	and	answered	the	questionnaire	questions.	

The	population	of	the	research	conducted	on	the	risk	perception	in	the	Iron-Steel	enterprise	is	all	employees	of	an	
iron-steel	enterprise	operating	in	the	center	of	Karabük.	According	to	the	data	of	2021,	there	are	a	total	of	400	
employees	in	the	iron	and	steel	company.	The	data	of	the	research	were	obtained	from	106	participants	working	
in	 the	 iron	and	steel	plant	between	April	and	 July	2021,	using	 the	questionnaire	method,	which	 is	one	of	 the	
quantitative	research	techniques.	

In	 the	risk	perception	survey	of	 the	employees	 in	 the	 iron	and	steel	enterprise;	There	are	socio-demographic	
questions	including	gender,	age,	marital	status,	educational	status,	occupation,	status	in	the	company,	length	of	
service	in	the	company,	working	time	in	the	same	unit	and	leave	periods	used	in	the	last	year.	In	the	second	part,	
there	are	closed-ended	questions	consisting	of	four	sub-dimensions	(Concepts	Related	to	Occupational	Safety	and	
Risk,	Occupational	Safety	and	Risk	Studies	in	the	Workplace,	Risk	Awareness	and	Health	Risk	Status)	and	a	total	
of	45	statements	about	occupational	safety,	occupational	accidents	and	risk	perceptions.	A	five-point	Likert	scale,	
one	 of	 the	metric	 scale	 types,	was	 used	 as	 an	 evaluation	 scale.	 In	 scale;	 1	 represents	 “Strongly	Disagree”,	 2	
“Disagree”,	3	 “Undecided”,	4	 “Agree”,	5	 “Strongly	Agree”.	 In	addition,	 the	statement	 “I	Have	No	 Idea”	was	also	
included	in	the	scale.	While	the	"I	have	no	idea"	option	was	included	in	the	analysis	only	as	a	percentage,	it	was	
not	included	in	the	analysis	when	calculating	the	mean	values.	

The	results	of	the	research	were	presented	using	descriptive	and	inferential	statistical	analyzes.	In	the	modeling	
part	of	the	study,	the	two-stage	clustering	method,	which	is	one	of	the	multivariate	statistical	methods,	was	used.	
The	similarities	and	differences	 in	risk	perception	of	the	characteristics	of	the	employees	 in	the	 iron	and	steel	
enterprise	were	revealed.		

4	Findings	

4.1.	Descriptive	Statistics	Results	

The	socio-demographic	characteristics	and	employment	status	of	the	participants	are	given	in	Table	1.	

Table	1.	Descriptive	statistics	of	the	research	

Variables	 Subgroup	Variables	 n	 (%)	
Values	Defining	

Variables	
Mode	 Median	

Gender	
Male	(1)	 104	 98.1	

1	Female	(2)	 2	 1.9	
Total	 106	 106.0	

Age	
15-17	(1)	 0	 0.0	

4	
18-25	(2)	 9	 8.5	
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26-33	(3)	 9	 8.5	
34-41	(4)	 37	 34.9	
42-49	(5)	 29	 27.4	
50-57	(6)	 18	 17,0	
58-64	(7)	 3	 2.8	
65	+	(8)	 1	 0.9	

Total	 106	 100.0	

Marital	Status	

Single	(1)	 13	 12.3	

2	
Married	(2)	 87	 82.1	
Divorced	(3)	 4	 3.8	

Widow/Widower	(4)	 2	 1.9	
Total	 106	 100.0	

Education	Status	

Illiterate	(1)	 0	 0.0	

4	

Who	Can	Read	and	Write	but	Does	Not	Finish	a	
School	(2)	 2	 1.9	

Primary	School	(3)	 3	 2.8	
Elementary	Education	(4)	 34	 32.1	

Secondary	School	and	Equivalent	Education	(5)	 19	 17.9	
General	High	School	(6)	 12	 11.3	

High	School	Equivalent	Vocational	School	(7)	 22	 20.8	
Associate	Degree	(8)	 6	 5.7	

Bachelor's	Degree (9)	 7	 6.6	
Master’s	degree	(10)	 1	 0.9	

PhD	Degree	(11)	 0	 0.0	
Other	(12)	 0	 0.0	

Total	 106	 100.0	

Status	at	Company	

Employer	(1)	 1	 0.9	

2	

Employee	(2)	 104	 98.1	
Unpaid	Family	Worker	(3)	 0	 0.0	

Intern	(4)	 0	 0.0	
Other	(5)	 1	 0.9	

Total	 106	 100.0	

Working	Time	in	the	
Company	

0-5	years	(1)	 43	 40.6	

1	

6-10	years	(2)	 32	 30.2	
11-15	years	(3)	 11	 10.4	
16-20	years	(4)	 5	 4.7	

21	years	and	above	(5)	 15	 14.2	
Total	 106	 100.0	

Working	Time	in	the	
Same	Department		

0-5	years	(1)	 43	 40.6	

1	

6-10	years	(2)	 32	 30.2	
11-15	years	(3)	 11	 10.4	
16-20	years	(4)	 8	 7.5	

21	years	and	above	(5)	 12	 11.3	
Total	 106	 100.0	

Weekly	Working	
Hours		

0-10	(1)	 0	 0.0	
5	

11-20	(2)	 0	 0.0	
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21-30	(3)	 0	 0.0	
31-40	(4)	 5	 4.7	

41	hours	or	more	(5)	 101	 95.3	
Total	 106	 106.0	

Working	Time		

0-4	(1)	 0	 0.0	

3	
5-8	(2)	 8	 7.5	

8	hours	or	more	(3)	 98	 92.5	
Total	 106	 100.0	

Number	of	Permits	
used	in	the	Last	Year		

0	(1)	 39	 36.8	

2	

1-5	(2)	 22	 20.8	
6-11	(3)	 14	 13.2	

12-17	(4)	 8	 7.5	
18-22	(5)	 13	 12.3	

Over	23	Days	(5)	 10	 9.4	
Total	 106	 100.0	

According	to	the	research	results;	
• In	terms	of	gender,	98.1%	of	the	participants	are	male,
• In	terms	of	age,	34.9%	of	the	participants	are	between	the	ages	of	34-41,
• In	terms	of	marital	status,	82.1%	of	the	participants	are	married,
• In	terms	of	education	level,	32.1%	of	the	participants	are	primary	school	graduates,
• In	terms	of	professional	status,	4.3%	of	the	participants	are	engineers,
• In	terms	of	the	situation	at	work,	98.1%	of	the	participants	are	paid	or	daily	wage	earners,
• In	terms	of	position	at	work	94.3%	of	the	participants	are	workers,
• In	terms	of	service	period,	40%	of	the	participants	are	employees	between	0-5	years,
• In	terms	of	weekly	working	hours,	95.3%	of	the	participants	work	41	hours	or	more,
• In	terms	of	Working	time,	92.5%	of	the	participants	work	eight	hours	or	more,	and
• It	was	determined	that	36.8%	of	the	participants	did	not	take	leave	in	the	last	year.

4.2.	Inferential	Statistical	Results	

Hypothesis	 tests	 were	 used	 to	 compare	 the	 dimensions	 of	 interest	 in	 the	 study	 according	 to	 their	 socio-
demographic	 information.	However,	 since	 the	 data	were	 not	 normally	 distributed,	 non-parametric	 statistical	
techniques	 were	 used	 for	 statistical	 group	 comparisons.	 In	 the	 study,	 Kruskal-Wallis	 H	 tests	 were	 used	 to	
determine	whether	the	answers	given	about	the	dimensions	of	risk	showed	a	significant	difference	in	terms	of	
socio-demographic	characteristics	of	the	employees.	In	this	framework,	hypotheses	have	been	developed	for	the	
purpose	of	the	study.	The	accepted	hypotheses	are	given	below.	It	was	taken	as	p<0.05.	

The	Kruskal-Wallis	H	 test	was	performed	 to	determine	whether	 the	answers	given	 to	 the	concepts	 related	 to	
occupational	safety	and	risk	differ	significantly	according	to	the	marital	status	of	the	employees,	and	the	results	
are	shown	in	Table	2.	

Table	2.	Comparison	of	the	answers	given	to	the	concepts	related	to	occupational	safety	and	risk	according	to	the	marital	
status	of	the	employees.	

*p<0.05	

The	 knowledge	 level	 of	 the	 participants	 about	 the	 concepts	 related	 to	 occupational	 safety	 and	 risk	 shows	 a	
significant	difference	in	terms	of	their	marital	status.	(χ2=8.316;	p<0.05).	Considering	the	weight	averages	of	the	
groups;	It	is	seen	that	the	answers	given	by	the	divorced	people	to	the	concepts	related	to	occupational	safety	and	

Dimension	 Marital	Status	 n	 M.R.	 Chi-Square	 p	

Concepts	Related	to	Occupational	
Safety	and	Risk		

Single	 13	 44.04	

8.316	 0.040*	Married	 87	 53.64	
Divorced	 4	 91.63	

Widow/Widower	 2	 32.75	
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risk	are	the	most	positive,	and	the	answers	given	by	the	spouses	of	the	deceased	are	the	most	negative.	Therefore,	
the	H1	hypothesis	of	the	research	was	accepted.	

The	Kruskal-Wallis	H	test	was	performed	to	determine	whether	the	responses	given	to	the	statements	regarding	
health	risk	status	and	perception	differ	significantly	in	terms	of	the	age	of	the	employees,	and	the	results	are	shown	
in	Table	3.	

Table	3.	Comparison	of	responses	regarding	health	risk	status	and	perception	according	to	age	status	of	employees.	

Dimension	 Age	 n	 M.R.	 Chi-Square	
Value	

p	

Health	Risk	Status	and	Perception		

15-17	 0	 -	

13.255	 0.039*	

18-25	 9	 32.39	
26-33	 9	 31.94	
34-41	 37	 53.68	
42-49	 29	 56.60	
50-57	 18	 66.67	
58-64	 3	 70.33	
65	+	 1	 53.50	

*p<0.05	

The	level	of	knowledge	of	the	participants	in	the	questions	about	their	health	risk	status	and	perception	differs	
significantly	according	to	their	age	(χ2=13.255;	p<0.05).	Therefore,	the	H1	hypothesis	of	the	study	was	accepted.	

The	Kruskal-Wallis	H	test	was	performed	to	determine	whether	the	responses	to	health	risk	status	and	perception	
differ	significantly	according	to	the	marital	status	of	the	participants,	and	the	results	are	shown	in	Table	4.	

Table	4.	Comparison	of	the	responses	regarding	health	risk	status	and	perception	according	to	the	marital	status	of	the	
employees	

Dimension	 Marital	Status	 n	 M.R.	 Chi-Square	
Value	

p	

Health	Risk	Status	and	Perception		

Single	 13	 29.96	

11.698	 0.008*	Married	 87	 56.46	
Divorced	 4	 76.38	

Widow/Widower	 2	 32.00	
*p<0.05	

The	level	of	knowledge	of	the	questions	about	the	health	risk	status	and	perception	of	the	participants	shows	a	
significant	difference	in	terms	of	their	marital	status.	(χ2=11.698;	p<0.05).	Considering	the	weight	averages	of	the	
groups;	It	is	seen	that	the	answers	given	by	the	divorced	people	to	the	concepts	related	to	occupational	safety	and	
risk	are	the	most	positive,	and	the	answers	given	by	the	spouses	of	the	deceased	are	the	most	negative.	Therefore,	
the	H1	hypothesis	of	the	study	was	accepted.	

The	Kruskal-Wallis	H	test	was	performed	to	determine	whether	the	responses	to	health	risk	status	and	perception	
differ	significantly	according	to	the	leave	periods	they	have	used	in	the	last	year,	and	the	results	are	shown	in	Table	
5.



Investigation	of	Risk	Perception	of	Employees	Using	Clustering	Analysis:	A	Case	Study	of	Iron-Steel	Industry	

591 

Table	5.	Comparison	of	the	responses	given	regarding	the	health	risk	status	and	perception	according	to	the	leave	duration	
of	the	employees	in	the	last	year	

Dimension	 Number	of	Permits	used	
in	the	Last	Year	 n	 M.R.	 Chi-Square	 p	

Health	Risk	Status	and	Perception	

0	 39	 45.17	

14.796	 0.011*	

1-5	 22	 62.18	
6-11	 14	 52.61	
12-17	 8	 29.69	
18-22	 13	 67.00	
Over	23	Days	 10	 69.65	

*p<0.05	

The	level	of	knowledge	of	the	participants	to	the	questions	about	their	health	risk	status	and	perception	differs	
significantly	according	to	the	leave	periods	they	have	used	in	the	last	year.	(χ2=14.796;	p<0.05).	In	this	context,	
the	H1	hypothesis	of	the	research	was	accepted.	

4.3.	Two-Stage	Clustering	Results	

In	this	part	of	the	study,	multivariate	statistical	methods	were	used.	“Two-Step	Clustering”	clustering	analysis	was	
applied	 to	 investigate	 the	 similarities	 of	 the	 answers	 given	 regarding	 the	 risk	 perception	 of	 the	 employees	
according	to	the	socio-demographic	information.	Cluster	analysis	model	result	is	given	in	Figure	1.	

Figure	1.	Silhoutte	indexed	clustering	performance.	

When	Figure	1	is	examined,	it	has	been	evaluated	that	the	performance	of	the	two-stage	clustering	model	is	good	
and	its	results	can	be	used.	In	Figure	2	the	distribution	percentages	of	the	clusters	related	to	the	concepts	related	
to	occupational	safety	and	risk	are	given.	

Figure	2.	Distribution	percentages	of	clusters.	

When	Figure	2	is	examined;	It	was	determined	that	the	distribution	of	the	1st	cluster	was	31.1%,	the	2nd	cluster	
was	29.2%,	the	3rd	cluster	was	28.3%	and	the	4th	cluster	was	11.3%.	In	Figure	3,	the	order	of	importance	of	the	
variables	related	to	the	level	of	knowledge	regarding	the	socio-demographic	characteristics	of	the	concepts	related	
to	occupational	safety	and	risk	is	given.	
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Figure	3.	Significance	level	of	variables	in	two-stage	clustering	method.	

When	Figure	3	is	examined;	It	has	been	determined	that	the	most	influencing	factor	on	the	 level	of	knowledge	
about	occupational	safety	and	risk	concepts	is	“Educational	status”	and	the	least	influencing	factor	is	“Working	
time”.	Since	the	Working	time	in	the	enterprise	are	the	same	for	all	participants,	it	was	not	included	as	an	important	
variable	in	the	model.	The	distribution	of	socio-demographic	characteristics	within	the	cluster	is	given	in	Figure	
4.	

Figure	4.	Intra-cluster	distributions.	

The	following	summary	results	were	obtained	as	a	result	of	the	two-stage	clustering	analysis	of	the	knowledge	
levels	of	the	employees	on	the	concepts	related	to	occupational	health	and	risk.	
• In	the	1st	cluster,	the	marital	status	of	the	participants	is	married,	their	age	is	between	50-57,	and	the	working
time	are	8	hours	or	more,
• In	the	2nd	cluster,	the	education	level	of	the	participants	is	primary	education,	the	marital	status	is	married,	the
age	is	between	42-49	and	the	working	time	are	8	hours	or	more,
• The	marital	status	of	the	participants	in	the	3rd	cluster	is	married,	their	age	is	between	34-41,	and	the	working
time	are	8	hours	or	more,
•In	the	4th	cluster,	it	was	determined	that	the	education	level	of	the	participants	was	undergraduate,	the	marital
status	was	single,	the	age	was	between	18-25,	and	the	working	time	were	8	hours	or	more.

As	a	result	of	the	second	dimension	of	the	study,	it	was	seen	that	the	level	of	knowledge	about	occupational	safety	
and	 risk	 studies	 in	 the	workplace	 consisted	 of	 three	 different	 clusters	 because	 of	 two-stage	 clustering.	 The	
Silhoutte	indexed	clustering	quality	regarding	the	concepts	related	to	occupational	safety	and	risk	studies	in	the	
workplace	is	given	in	Figure	5.	

Education	status	

Working	Time	

First	dimension	

Age	

Marital	status	
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Figure	5.	Silhoutte	indexed	clustering	performance.	

It	 is	seen	 that	 the	performance	result	of	 the	 two-stage	clustering	model	given	 in	Figure	5	 is	good.	 It	has	been	
evaluated	that	the	model	results	can	be	used.	In	Figure	6,	the	distribution	percentages	of	the	clusters	related	to	the	
concepts	related	to	occupational	safety	and	risk	studies	in	the	workplace	are	given.	

Figure	6.	Distribution	percentages	of	clusters.	

When	Figure	6	was	examined,	it	was	determined	that	the	1st	cluster	was	42.5%,	the	2nd	cluster	was	33.0%	and	the	
3rd	 cluster	was	24.5%.	 In	Figure	7,	 the	order	of	 importance	of	 the	variables	 related	 to	 the	 concepts	of	 socio-
demographic	characteristics,	occupational	safety	at	work	and	risk	studies	is	given.	

Figure	7.	Significance	level	of	variables	in	two-stage	clustering	method.	

When	Figure	7	 is	examined,	 it	has	been	determined	 that	 the	 factor	affecting	 the	 level	of	knowledge	about	 the	
concepts	related	to	occupational	safety	and	risk	studies	in	the	workplace	the	most	is	"Age"	and	the	least	affecting	
factor	 is	"Working	time".	Since	the	Working	time	 in	the	enterprise	are	the	same	 for	all	participants,	 it	was	not	
included	as	an	important	variable	in	the	model.	The	distribution	of	socio-demographic	characteristics	within	the	
cluster	is	given	in	Figure	8.	

Education	status	

Marital	status	

Age		

Working	time	

Second	dimension	
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Figure	8.	Intra-cluster	distributions.	

According	to	the	results	of	the	two-stage	clustering	model,	the	knowledge	levels	regarding	occupational	safety	and	
risk	studies	in	the	workplace	are	summarized	below.	
• The	education	level	of	the	1st	cluster	is	primary	education,	the	marital	status	is	married,	and	the	working	time
are	8	hours	or	more,
• The	education	level	of	the	2nd	cluster	is	general	high	school,	the	marital	status	is	married,	and	the	working	time
are	8	hours	or	more,
• It	was	determined	that	in	the	3rd	cluster,	the	marital	status	was	married,	the	age	was	between	34-41,	and	the
working	time	were	8	hours	or	more.

As	a	result	of	the	third	dimension	of	the	study,	it	was	seen	that	the	level	of	knowledge	on	risk	awareness	consisted	
of	three	different	clusters	in	two-stage	clustering.	Silhoutte	indexed	clustering	quality	regarding	risk	awareness	is	
given	in	Figure	9.	

Figure	9.	Silhoutte	indexed	clustering	performance.	

When	Figure	9	is	examined,	it	is	evaluated	that	the	performance	of	the	two-stage	clustering	model	is	good	and	its	
results	can	be	used.	Distribution	percentages	of	clusters	regarding	risk	awareness	are	given	in	Figure	10.	



Investigation	of	Risk	Perception	of	Employees	Using	Clustering	Analysis:	A	Case	Study	of	Iron-Steel	Industry	

595 

Figure	10.	Distribution	percentages	of	clusters.	

When	Figure	10	is	examined,	it	was	determined	that	the	1st	cluster	was	46.2%,	the	2nd	cluster	was	34.0%	and	the	
3rd	cluster	was	19.8%.	In	Figure	11,	the	order	of	importance	of	the	variables	related	to	the	level	of	knowledge	
about	risk	awareness	of	socio-demographic	characteristics	is	given.	

Figure	11.	Significance	level	of	variables	in	two-stage	clustering	method.	

When	Figure	11	is	examined,	it	has	been	determined	that	the	factor	affecting	the	level	of	knowledge	regarding	risk	
awareness	 the	most	 is	 "Age"	 and	 the	 least	 affecting	 factor	 is	 "Working	 time".	 Since	 the	working	 time	 in	 the	
enterprise	were	 the	 same	 for	all	participants,	 it	was	not	 included	 as	 an	 important	variable	 in	 the	model.	The	
distribution	of	socio-demographic	characteristics	within	the	cluster	is	given	in	Figure	12.	

Figure	12.	Intra-cluster	distributions.	

When	 Figure	 12	 is	 examined,	 the	 risk	 awareness	 knowledge	 levels	 as	 a	 result	 of	 two-stage	 clustering	 are	
summarized	below.	

Age		

Marital	status	

Education	status	

Working	time	

Third	dimension	
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• In	the	1st	cluster,	age	status	is	between	42-49,	marital	status	is	married,	education	level	is	primary	school	and
working	time	are	8	hours	or	more,
• The	age	status	of	the	2nd	cluster	is	between	34-41,	the	marital	status	is	married,	the	working	time	are	8	hours	or
more,
• It	has	been	determined	that	the	age	status	of	the	3rd	cluster	is	between	18-25,	the	marital	status	is	single,	and	the
working	time	are	8	hours	or	more.

As	a	result	of	the	fourth	dimension	of	the	study,	it	was	seen	that	the	level	of	knowledge	about	health	risk	status	
and	perception	consisted	of	three	different	clusters	in	two-stage	clustering.	Silhoutte	indexed	clustering	quality	
regarding	health	risk	status	and	perception	is	given	in	Figure	13.	

Figure	13.	Silhoutte	indexed	clustering	performance.	

When	Figure	13	is	examined,	it	is	evaluated	that	the	performance	of	the	two-stage	clustering	model	is	good	and	its	
results	can	be	used.	Distribution	percentages	of	clusters	related	to	health	risk	status	and	perception	are	given	in	
Figure	14.	

Figure	14.	Distribution	percentages	of	clusters.	

When	Figure	14	was	examined,	it	was	determined	that	the	1st	cluster	was	41.5%,	the	2nd	cluster	was	30.2%	and	
the	3rd	cluster	was	28.3%.	In	Figure	15,	the	order	of	importance	of	the	variables	related	to	the	health	risk	status	
and	perception	of	socio-demographic	characteristics	is	given.	

Figure	15.	Significance	level	of	variables	in	two-stage	clustering	method.	
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Marital	status		

Working	time	
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When	Figure	15	is	examined,	it	has	been	determined	that	the	most	influential	factor	on	the	level	of	knowledge	
regarding	health	risk	status	and	perception	 is	“Age”	and	 the	 least	affecting	 factor	 is	"Working	 time".	Since	 the	
Working	time	in	the	enterprise	are	the	same	for	all	participants,	it	was	not	included	as	an	important	variable	in	
the	model.	The	distribution	of	socio-demographic	characteristics	within	the	cluster	is	given	in	Figure	16.	

Figure	16.	Intra-cluster	distributions.	

As	 a	 result	 of	 two-stage	 clustering,	 the	 knowledge	 levels	 regarding	 health	 risk	 status	 and	 perception	 are	
summarized	below.	
• In	the	1st	cluster,	age	status	is	between	42-49,	education	level	is	primary	school,	marital	status	is	married	and
working	time	are	8	hours	or	more,
• The	marital	status	of	the	2nd	group	is	married,	the	working	time	are	8	hours	or	more,
• Marital	status	of	the	3rd	cluster	was	found	to	be	married,	and	the	working	time	were	8	hours	or	more.

5. Discussion	and	Conclusion

The	iron	and	steel	industry	are	a	dangerous	industry	where	heavy	and	extremely	large	and	dangerous	materials	
are	used.	Occupational	diseases	that	can	be	caused	by	molten	metals	and	heat	and	noise	up	to	1800	degrees	pose	
a	risk	in	terms	of	occupational	health	and	safety.	As	in	other	industrial	sectors,	the	establishment	of	the	safety	and	
working	environment	of	the	workers	in	the	iron	and	steel	sector,	the	protection	of	the	welfare	and	health	of	the	
workers	have	positive	effects	on	increasing	the	efficiency,	quality	and	continuity	of	production.		
In	this	study,	occupational	accidents,	risk	awareness	and	risk	perception	levels	of	employees	were	measured	on	
an	iron	and	steel	enterprise	operating	in	Karabük	province,	and	the	differences	of	these	perceptions	according	to	
socio-demographic	conditions	were	investigated.	Two	dimensions	(Concepts	Related	to	Occupational	Safety	and	
Risk,	Health	Risk	Status	and	Perception)	were	examined	according	to	non-parametric	statistical	hypothesis	test	
results.	According	to	the	two	dimensions,	the	age,	marital	status	and	leave	status	of	the	employees	in	the	last	year	
differed.	As	a	result	of	the	studies	of	Büyükyılmaz	et	al.	and	Ersöz	and	Bulut,	age	and	education	factors	were	found	
to	be	important	in	risk	perception.	In	this	study,	which	was	conducted	to	determine	the	risk	perception	levels	of	
iron	and	steel	workers,	a	two-stage	clustering	technique	was	used	to	reveal	socio-demographic	situations	with	the	
same	risk	perception.	According	to	the	two-stage	clustering	results,	it	has	been	determined	that	the	most	effective	
factor	in	the	level	of	knowledge	about	the	concepts	of	occupational	safety	and	risk	is	"educational	status".	It	has	
been	determined	that	the	factor	affecting	the	level	of	knowledge	about	workplace	safety	and	risk	studies	the	most	
is	 “age”.	 It	has	been	determined	 that	 the	knowledge	 level	of	employees	 in	 the	age	range	of	 “50-57”	regarding	
occupational	safety	and	risk	studies	at	the	workplace	is	higher	than	that	of	other	employees.	It	may	be	due	to	the	
experience	of	employees	 in	 this	age	group	over	 time.	 It	has	been	observed	 that	risk	awareness	 is	high	among	
employees	 between	 the	 ages	 of	 “34-41”.	 Employees	 outside	 this	 age	 group	 should	 be	 informed	 about	 risk	
awareness	 through	 trainings	 that	 can	 positively	 affect	 risk	 awareness.	Age	 factor	was	 found	 to	 be	 the	most	
influential	factor	on	the	level	of	knowledge	about	the	concepts	related	to	occupational	safety	and	risk	studies	in	
the	workplace.	It	has	been	determined	that	the	least	affecting	factor	is	“Working	time”.	Since	the	Working	time	in	
the	enterprise	are	the	same	for	all	participants,	it	was	not	included	as	an	important	variable	in	the	model.		
Employees	in	the	iron	and	steel	industry	are	exposed	to	heavy	workloads,	long	working	hours,	harsh	conditions,	
and	dangers	arising	from	the	working	environment	that	will	endanger	the	health	and	safety	of	the	employee.	There	
is	a	risk	dimension	for	every	hazard	and	this	needs	to	be	estimated	and	checked	beforehand	as	a	precaution.	It	is	
impossible	to	completely	eliminate	the	risks	involved	in	the	sector.	However,	it	is	possible	to	reduce	these	risks.	
When	 the	safety	of	every	employee,	manager	and	employer	 in	 the	enterprise	becomes	a	priority,	risks	will	be	
brought	under	control	when	hazard	analyzes	and	risk	assessments	are	carried	out	periodically.	
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