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Evaluation of the safety performance in glass industry and

providing strategies for management improvement

(Case study: Performanve of the Isfahan glass factory as the largest glass manufacturing
plant in the country)
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Fatemeh Pahlevaninezhad 2

Abstract

Background and Objective: Millions of workers are being victims of work accidents each year.
According to International Labour Organization, 120 millions of work accidents occur every year
which lead to death or disability of many human resources.

Method: This study, being the first one to consider the crystal and glass industry in the country, has
been carried out in Isfahan Crystal and Glass Factory as the case study. This study is performed
through comparing the data and statistics of the accidents, and evaluating and analyzing the rate of
harms to the industry workers in a 12-year period (2001-2013). The management improvement
strategies for sustainable development are presented according to the obtained results. The ultimate
goal of this paper is to assess the safety indexes in crystal and glass industry to help enhance health
and safety level of the work environment.

Findings: The results show that majority of the recorded accidents belong to production section with
frequency of 38% while the workers in age group of 36 to 40 years old demonstrated 41% of work
accidents. It is concluded that people with 1 to 5 years of job experience are most prone to face work
accidents. The main causes of accidents include: being hit by objects, objects collapse, and workers
getting stuck or fallen dawn. Workers hand is the most likely organ to be harmed in this industry with
the frequency of 58%. Year 2002 showed the highest rate of accidents while personnel trainings
played a vital role in decreasing accidents rate in the following year.

Keywords: Crystal and Glass Industry, Work-Related Accidents, Workplace Safety.
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Table 1 - The number of occupational events that resulted in lost work time and its percentage share
based on different units
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Diagram 1-The number of registered events leads to lost work time Histogram
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Table 2- The relative frequency of incident factors
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Table 3- Frequency of trauma of the incident
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Diagram 3- Frequency of accidents per year
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Slaey o531 b oS Conl g jloy 4SS () e ;S AN 558
oS Jl QT 50 ools &y Golg> olasi ¢ oy u;'s)'}o’l oS,
eu,o.a?_im M L)‘J‘ )i’l.md 6Lb JL..; U")’T))b ] 099,

el 00 IYAY LAY sl Jlo

slacsy oy s (Kion a5 (0) o,leis Jlogad bl
Ol |y bz gla Jlo by ongs u:b)'yoT oS,
o=l e 6 e alaly s o las 4Bl £48g wolg>

S (5 )lol i 3,105 399 Jlo led j0 el il g0



o g Lils

1¥AF ol 099 o ) Jauxo (55919555 g pole 0¥

14

12

10

y =-0.0049x + 5.5353
R?=0.0208

v

oays gl sl slaal
~

0 50 100

disl= slosas

200 250 300 350

Jlw yo &ol> 4y Jlw 4o hjgel s Kwamod —O ,log05
Diagram 5- Linear correlation of education per year to the incident per year

293 0,55 S s Ol pand Eodlad plodil 4 by o VYAV L jo

el 005y Al IS 0 giasl 8)lge Cule ey adgl Blge
wale Ol s 0y, e (D B (Y) Glo o)leds slo,loges

il e IYAY B AYAL o Jlo b SAl g8 sl
taele 1S5y el 0, Slas sla als Ko
slas, Gl g (ASR) "aSol> wass ey o « (AFR)
B ez 80 ol asllas a8 aisl (oo (IR) Toly>

O

1 - Accident Frequency Rate
2 - Accident Frequency Rate
3 - Incident Rate

3Shos slo 2l plo sl s slo alis Koo
lize slo Jlw (b )5 el 535550 e o st
13 LS el a5 olass (8) ojlad ogas olasl 2 45
gl dind 5 sk Gl 5,0 VFAY BATA ol Jlo b

il o o0l L
polie a8 ol lis el o See slo asls U1 mls
29 slade i VWA Jlo L IR yASR (AFR 5
Sl ool bl o5 4y ) Jake oy yieS VYAD o

ol g0 Shes o aFlh Joud JB e polie Lol JJo




....)*9wm)éﬂ‘émw)ﬁ

8o
10
8
g
3 e
\2‘-1
5 4
3
2
0
80 81 82 83 84 85 8 87 8 89 90 91 92
kel iy 250 gle L
(AFR)aisl> 41 S5 s po—8 yloges
Diagram6- Accident Frequency Rate (AFR)
160
140
4 120
3 100
3 s0
4 60
440
20 A7
0
80 81 82 83 84 85 8 87 88 89 90 91 92
(.‘;JL"_' 230 sla Sl
(ASR) &isl> ooy < po— ¥ o g0
Diagram 7- Accident Severity Rate (ASR)
3
25
L2
0
y 1.5
<) 1
0.5
0
80 81 82 83 84 8 87 88 89 90 91 92
GJL‘T o e sla Sl

Glge om0 —A 10905
Diagram 8 - Incident rate (IR)

ezl o)l poimegll asl )5 (S )LST (55, 2 45 (6,500

o 09,5 50 ol (e yiin a5 39 o1 5 Sl s F

S5 a9 Sy
Oty 40 5 oamlie ouys wols ol 8l Jlgl )3 w0
oL YP s 0dgamme ;0 wil oad diol> l>o a5 w095

Drnb oLles g (gowms asllae yo a5 il JI 8 Jle




H o g Gl

IYAF doli 0599 camn ) Juzxo (65909555 g pole N4

a0 YVIA a5 ol ool &) Golsm )l o yidion JLo YY
5019 sl asls 1S 5 olesal, SMass Bas ol
S sl 0asgn 59, = AO-AF Jlw jo oS (sl adlllas
Ot &5 WD asie w08 plxil 55 5 Ol et S
5 elomal, Edlamd mlans lls S5l 550 s alsls 5
035 e ol s eanlas (Ve) oy ool slasl S
S0y ) adols Glie i (25w 5l et (V)8
Ol o9 Gmb rlnle (O Cwl 00,8 (3155 wlos 25
23,5 oo dladd wolsm iol58l yo ele OMasy

HSE blus oBuys 5l )5 ansl> (Kin )8 sl cole
alis; Sl (il e tismal Galidl polie (6 50Ry el
5 4lisy ©ysme an oS, TBM clul> ()f59, 5 HSE
Sl 5 oen a5l g Dbl (olulid g ek L)
Gk 5o wlblbre Jeuily (o G 5o OL5US oob
slo ilomal glo o8 JoaSS @ Glial 32935 5 cuf
L as aslb o (Anomaly Reporting)oas casliw
0y ) S8 sl GlgS (oo Sleiian ol sl
A ol fals Ll 5 s lmial

9 T S o Dlg > olae o iiny ;S adllae o
D9t asdllas o el 0ols (69 ol Zugi )o Slas 1 teS
Ol rreS 5 e Cagh 3 Boly> (e i o) Sen
Cislhae 5l aalllas gl b a5 coul oogs cadh S o
e Cug 0 Wolg> o piion 58 Sldlas 3STH0 (V) o)l
VOV F).cwl 03ld (59, o Cugs yo b o] o a8
3,95y diol> ol Jule (1 5 alls a5 ols Las Badod gl
Sl (FoLS G151 Gy 5wl g Ll ogis 5 Ll L
)55 2 0dilaS 5 e 93 (o (SOLSI LS 5 e aslllas .
ol I35 aisle e i Sleie A B g el b
5 Oyl ale any (lgy o |y @glas pl an (VY gV Pl
Moy 1 Candls s g 5y Corio 6,50k 1,8 5 comls
Sy Gliee (i 45 Slyrass anl b a4 dzgi b oo S e

=y n b aaesl ool plaisl oss 4 1YY Jlo wols>

ué‘s} 99 H9R e axJlao B .( \)w‘ 0992 JLM: fou¥f.
USRI PO R S RS S S OF S VRN ov) R E
Al addlas b 5o o) Ken g ol .(VY) 050 Jlo Y-
5o ol e s a5 a8l Cewd 4l ol 4
O ol eanlas g og als #, (V) Jlo YD s 0 Kke
O, By JLo YY I

rlo g ol adlas glo all on ez o il
Olos 4 ymie sloolyg) (liee (n i 00D (g Slalllas
sl Jlo Fo B Ye o LS5 0 ad) cass 3l 6,8
[33) u.:‘ QL.S)IS J.,.MMJ Ls;|5|).9 UT (51'“9‘ J.JQ as Sg oaluél
saalie HSE  (slo (3j90] (o0 SUL 56 5 o sl
Sldlas plo ;o 09 50,8 sl j5, sl ae) a5 W 5
aSads edslin ()5 5 Sl Jez) alie a8 3 plxl
sl shyls ol 81y diol> slass o yiion a5 ols las s
webb, salming adlas b alic a5 o3 Jlo O GV (s,15
ols lis g Gilow iz e (VF-VV)0 5 olaels
& o8l o oy i (oS 559L8ST (e 0 &S
OA) ool acsls LS anle Jlw )l i a5 il oolo
5o ol Lol o s 0925 (e ()50 5 55 40 aalllas
Egeis (V)05 Jw OV JLS ailws 1L b lg> ol )3
F P Yo plos (e 1) (g 09,5 0l p3 ols>
6o cbliz 5 sl hle 4 (2 s (0 K o5 S
pae oDyl culaS pac alax 5l Wolgs slayg, Lol Jole £ o
L (6,LS sla Jesdlygiws g b asg, daoluilnl colaS
oo g Bigel ColiS pae (29,5 L 93,8 Gesné
M easls

ol e Gaiow sl andly 5l (AU pol adlllae sois pox
S e JBlacs slyls sus adol> ol 81 APV aS el iS5
ozl Caio TS cw)p o il 0og luo deass

o el P AV BAD sl Lo po (loyS 0l )0 55l



MY

....)*sww)é &N"é)ﬂ&ﬁ@d)ﬁ

255 18 bl Gl pae dBlae 390 ga sk

Ololysdioy
s S melr adllas b b oo S e sleri Ll o
Jols ololis & cons @il 5 5k a5 HSE
LGl b oogd pladl lojhs o ol blbre (5,5 glaan b
SIS als bl 4 Coi o jlas a8 g oS LTl

SV b s55e oo £l calolgs ola )
= omlpy Sl glallas 2o ) 51 2
u,_nﬁé né)_: ‘r,..f); Ji._.u ol_?sj.u )d \YAD
« HSE .y s § (ol (odige (oo Liolon
Syl Saieo ol8idle oo
Va8
¢ Lo,00ly pusdese ¢ aaligals 2.6 0e Y
O S smlfl AYAY ¢ s dazes w00l soule g
2Ol 38 eox @be pleld 5, Shos
ool sl ales (egd IS @low 5l 6 Ky
OS50 Ol Old S
4- Hamalaimen Paivi, Takala
Jukka.Global estimates of occupational

accidents. Safety Science.
2006:44:137-156

5 G M H Swaen, L G P M van
Amelsvoort, U  Biltmann, et
al.occupational accident: results from
the Fatigue as a risk factor for being
injured in an Maastricht Cohort Study.

Occup Environ Med 2003 60: i88-i92

Slaladl oz b5, ldlas slosl g Golg> amis g sazxe
lls bemle ail [ Kiny 5 Do

la 9 Cawo ).«éL’> axJllas JO oduo w] 61.% P‘JJ‘ U")""M
G5 Golgs olasy @ b dadlas o a5 ol o0y
Pl Gaidin by Cess alie Ojgo 4 )l psiees]]
@ ls el i a5 b ] 5l og 0ol 8,90 p easo dol>
VY Dl oals ()55 s pire 0 sle plul Glgie o
Y\ Fq\Y

Sl ol 4 yomin slaslayg, o b (Ken anglis
sl Jlo (b o eaus ijgel HUS,IS slaws 5 ad, s
oads plgl yig hygal a5 sla Jlo j0 a5 ols oylis Gudos
sl asdllas ol b opl a8 all (o yieS 58 Wolge slass
(YV)s)ls Slgpn

Cel )5 anslr 5o il Samyd g Gijeel el ol
20,5 oo Lol als

@ 4z b Lol 59 (el Jelge (Giizs slaaidly 4 ks
:oo)f

s HSE el 0 (e 5 Soslatas (2,55 plais
Qg 9 Jesdlygiws el pllas Jolds ot Slastins 090
Slatinl 8 gl ol 5 ol 2l slo

5 LS, @ oud all HSE (la (3550l (os OUSG Y
Sy @iz sl o3l o T 1S5 pae

5 bL B slaw g 9 HSE cnlie ol pae v/
8 base s HSE )00l

5 et Bl 5 e o i (5 ] ¥
Ol sl ogily else (21 5 ol bole

S5 5970 e 4y 4z g3 pac v

6l cbli> &l jgas ol pae V)

b ol ols), cawlbe s sl den a5

Sy, aslol sl 4 b el p3¥ 1M sk e (Anomaly)




5o g Gl IWAS aoli 0319 ccom § bnzko (55910iS5 3 pole BIA

city.ToloeBehdasht Journal. 1383; 3:9- WA Gledns 8l (gl sl zU aeloem=e  —#

17. . ol -
b oo Jlo g )15 5 (06 @oly> (6980l 5 (g e

16- Salminen ST. Epidemiological i
analysis of serious soccupational 5 g e Ol el solaidl Jlad Coomez 3 0]
accidents in southern Finland. Scand J b paass al Jad A-AY glo Lo )0 aes>
Soc Med. 1994;22(3):225 VA-A X4 S

17- Webb G, Redman S, Sanson-Fisher R.
Work injury experience at an industrial
worksite. Journal of occupational
health and safety. 1992;8(2):143-53

18- Solomon, Christine; Poole, Jason;
Palmer, Keith T; Coggon, David. A
Non-fatal occupational injury in
British agriculture. Occupational &

7- Recording and notification  of
occupational accidents and diseases.
An ILO code of practice Geneva,
International Labour Office, 1996

8- OGP Safety performance indicators —
2011 data Report No. 2011s May 2012

Yo olgslale g cuds 5 SGuls -4

Environmental Medicine. 64(3):150- 10- Samadi S. Jonid B. Survey of severe

154 March 2007. trauma and death related to
19- Vatani-Shoa J, Salasi M, Bahrampour occupational accidents in Arak 1997-

A Raei M Asadi M. Jafari- 2000. J Yasuj.MedSciUni 2003; 25:

Nodoushan R, Khaje H, Kamkar S. An 42-46.[Persian]

Epidemiological Study of Accidents SABTATAY i s Gl (35,55 655 Jloz =)

among Construction Workers in s b ol poeipesll] a5 s &l

Kerman. Knowledge & Health Journal

gn_wl.)«.e‘) 3 | l_o.h Le‘.'> sV‘\—/\Té‘L‘b
2011; 5(4):32-36. T T o

20- Rezvani SF, Saberi M. The study of Olere (sl 48 >
occupational  accidents  frequency 5 el d s S eotn ye (S g pal g s e )Y
referred to Clinical Examination Unit s it sl Soilymodnl e oS0

of Tehran and Shahr-e-Ray Legal
Medicine Centers during 2006/11/22
to 2007/11/21.Journal of Forensic OF-FY (ao: Y: 20— 5 o paads ool
Medicine 2009; 14(4): 230-234. He oy VAV e oM el Slgl> VY
5L AYAY o eolils, ¢ ey saule Y

a4l Joad AF-AY sla Jlo,o o5 bl jo onls

-~ 9_) S LgLas olj)lf e )lf )l LS““L’ uo‘?
3 Sty ) dnalz Cdlin )by G50l AYAF Jl o 0 il elatal aels lojles
pole )3 Sisgmel adme LS5l (A Bols 55 Sl Ceodles aals Jad

SY-fv u‘*agss“"f’ . S] c . 98 —> ‘AJUJ__..ooJ._AJ‘D -\¥

OIS 5o )8 51 (8L @sle> (55ggmany N YA
b Jlo Job 5o 0lo)S il Ko Jl&5 (ol
Ol B cedlo 4l Juad AYAD BTV
15- Halvani.GH, Aminipor. M.R.A survey
ofoccupational accidents in the

factories covered bySocial Security
Organization of Yazd



