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Abstract

Background and aims: management of change is one of the requirements of quality
standards in dynamic industries. Make changes without evaluation can be a challenge, if not
managed properly, can be irreparable damage. Failure to management of change can cause
an organization in the HSE area to face many problems, including accidents and work-
related illnesses or unwanted environmental pollution. Determining the criteria for assessing
the consequences of change may help the organization determine whether the change is
requirment in the organization or not. On the other hand, change in the organization is
compulsory in many cases. Assessing and determining the causes of the impact of a change
can help the organization to improve its readiness to deal with possible emergencies situation
through the implementation of a change. Any change in the manpower, equipment, processes
and procedures of the organization will be likely to create new health, safety and
environmental hazards. The management of change process helps to ensure that the
organization (production or service) operations are carried out safely and reliably. It should
be noted that many policies, safety instructions and safety processes have been created in the
organization based on traditional thinking and are less reviewed and changed, which does not
interfere with the changes that have occurred in the technology. The aim study aims to
provide a change management model with the HSE approach.

Methods: In this study, firstly, the contributing of change management process were defined
based on the HSE approach according to available resources. In the first stage, 15 criteria
and 40 sub-criteria were determined. Then, using the experts' opinion, the most important
ones were selected, in which 5 criteria and 12 sub-criteria were defined. In this research,
expert someone who has at least a Bachelor's degree in the field of HSE, industrial
engineering or industrial management. Also have at least 10 years experience in the copper
industry. At this point, 10 experts were selected. A pairwise questionnaire (prepared by
researchers) was used to collect expert opinion. Experts were used to determine the validity
of the questionnaire. Matrix correlation coefficient as well as Cronbach's alpha coefficient
were used to change its reliability. At this stage, we used the FAHP method to determine the
weight of effectiveness and prioritization of the criteria. To provide a conceptual model of
the study, it was necessary to determine the relationship between the criteria to determine
which criteria were defined as being setting Effect measures in the change management
process and which criteria were defined as a receiver Effect measure of the management of
change process. In this section, research and determination of the criteria of the criteria was
used with the main change management process from DEMATEL. The DEMATEL's results
were categorized into two setting Effect and receiver Effect groups. Based on the results, it
was proposed to present a decision model for assessing and ranking the changes, as well as
providing a decision model for assessing the implementation of the change. At last, Based on
the results, a linear model was proposed for evaluating and ranking the changes, as well as
providing a decision model for evaluating the implementation of the change.

Results: In the first stage, the results of FAH in determining the weight and ranking of main
criteria showed that among the main criteria, the main criterion is the consequences of the
change and then the ability to execute the change. The lowest priority is the change type,
which has a lower rating. In the case of sub-criteria, the results showed that among the sub-
criterion that influences the management of chang process, the following is the highest
priority under the criterion of the level of effectiveness and type and outcome probability,

Keywords
Management of change,
Risk,

HSE-ms,

AHP,

DEMATEL

Received: 30/07/2018
Published: 06/06/2020


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

Omidvari M, et al.

and the budget and facilities needed. Changes in equipment and organization and manpower
are of the lowest priority.

The results of the DEMATEL section to determine the internal relations of the criteria with
the change management process for the conceptual modeling of the research showed that the
highest criterion of setting Effect among the sub criteria is the type of change with the sub-
criterion of organizational changes and the ability to execute with the sub-criterion of the
required facilities and HSE management With a safety degree. Also, the most receiver Effect
measure in managing change is the change outcome with the sub-criterion of the type of
outcome and the standard of HSE management with the sub criteria of environmental
pollution.

According to the results obtained from normalizing the data, the decision model of priority
and choosing the changes defined is as follows.

Assess = Z 0.1725 + 0.112H + 0.226B + 0.228F + 0.0430 + 0.086Hu + 0.110Ma + 0.023Eq

Where in; S is degree of Safety, H is degree of Health, B is Budget required, F is facility
required, O is organization, Hu is Human, Ma is Management, Eq is equipment. It should be
noted that all defined parameters have 0 or 1 state (they are realized 1 and they are not
reached 0). It is clear that as much as the number of ASSESS is higher, the defined change
has a higher priority in execution.

According to the results obtained from the normalization of data, the decision model is the
priority of implementing the defined changes as follows.

Rank = Z 0.3601 + 0.277Ip + 0.268P + 0.095E

Where in; | is consegence of change (if consequence is acceptable | is 1. If consequence is
unacceptable | is 0), Ip is probablity of consegence (if probeblity is high then Ip is 1. If
probability is low, then Ip is 0) , P is performance (if performance is acceptable P is 1. If
performance is un acceptable P is 0), E is environmental pollution (if changes cause
enviromental pollution, E is 1. If changes don’t cause environmental pollution, E is 0). It
should be noted that all defined parameters have 0 or 1 state (they are realized 1 and they are
not reached 0).

Conclusion: Using change management models can make changes without putting a lot of
challenge. In the copper industry, due to changes in environmental conditions and the
dangers of this industry, the cosequence of change is prioritized. In other industries with their
own structures, creating a change management structure may vary. The results show that the
most important issue in the change management process is the assessment of executive
capacity and the assessment of the consequences of the change. Also, in evaluating the
feasibility of making changes, there is a need for comprehensive studies to be made so that
we can properly and accurately plan the resources needed to implement the change. Using
decision models, especially the use of models that represent the internal relations between
decision-making criteria, can act in the formation of new conceptual models with a new
approach.

Conflicts of interest: None
Funding: None

How to cite this article:
Omidvari M, Karami M, Faghihnia Torshizi Y. Presenting of change management model for copper industries
with HSE approach using FAHP and DEMATEL. Iran Occupational Health. 2020 (6 Jun);17:13.

*This work is published under CC BY-NC-SA 3.0 licence

A I[ran Occupational health. 2020 (6 Jun);17:13.


https://ioh.iums.ac.ir/article-1-2657-en.html

S

gyl :
*http://ioh.iums.ac.ir AN K

P o

LZALC LR LA

/L4<‘§\\

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

DEMATEL g FAHP il gy 31 0l b Lo @3buo 30 i Co o (o0 000 (59531 il

omidvari88@yah00.Com .l « 938 ¢ 938 351y ¢ oMol 23T olEtily « SKilSo g polio 0015 (il (owdino 09,5 (ylutils (Jgiuno o ) 205 slgauo] o2 5o
Ol elie 34 e j Lo i ysde 09,5 ¢ wlis s 5y e oMl o151 oKl 2 00 45 Soe
Sl s ol (S pole olStils (S culagy lisine 35 10 1 jandy7 b dulld huwsgy

o.\;.i%

Lo ilasds L1y oo S0 alg5 o Canyd byl et Sl ool sl by oo g (adsS (lod bl (glajls 1 (S yuis Co pie 180D g Ao
)9 g el ades 5l ol oMo L HSE o555 )3 olojl S 48 395 o Slgi oyl Cop o pie . led dnlge aliseo cla il
e Ly 55 lejles 4 Hlgise s Sy doly 3 IS 51 e s 5 ) D9 dolgo kil b i Lao (sl 5391 5 )8 51 ol (slines oy
Koy 4, HSE 35S0y Ly o pdo onpio (soX &l Bua b adlllas (] S S8 yoss G slpl 10 (S (o)l Jaﬂ‘)s)).).)?&‘;.)lnic]au)

FOM SV IN

HSE-ms c . e .
A28 iy e yiend > e b Billae HSE 5809, ol 2 s e 42113 2 50 (slaslome Jgl 5 )0 adllas ol )3 2oy 32 (199
e s5lye Al oo W03, iy Jlre 1053 g Jlme B als o ol ) &8 w5 OBl Wl o yranee (5 58 a5 3l 00lil b (s A5 e jlme o) Fo g )line O il
DEMATEL 3 oalawl Uy ddoliiuo p (obl o (oloy oo 5 o 22005 ool s (95 (pedlies bawgd 4 (29 dolidunyy I 5 p3 s d)ﬁi o lp

3 s o pie ol 33 L L lano Lasly) ool G g did Lijlans (600 Coglyl g ot 31 (039 omes 40 plidl FAHP 3,
ol Jdo 40l (e ioman g Clpnd (o4 45y 92Uy Sl paenal Jdo @) 4 a8l sel ot @l wlul .15 ool DEMATEL
A5 e sll b)) sl
B s 5 30085 ) ot (ool Joms (31 siage (oo (£l slono iy 31 48 5 ol Lol (sloylone 13 FAHP 51 Lol gl slaciily
e 2 s Copta A1 0 Be Jeme o5 o 31 el )53 g2 il Slitel ) oS sl 15 £ 4 bogipe gyl (58 il s 22
Caslsl )7 omb J Sl oy 9 Slojl 5 Sl 2 e g 1) Caglyl VL L 590 SISl g andgy g aaly Sl 5 55 5 2L ol
Jme 25 Lo s 95y Coppdn 3015 0 g0 (slajban 5 o 3 S 1 jlas 0 5WL 48 5 lis DEMATEL Lise ls o) )
oo oy iy Sl e Al on e ol 43 slims 5 b HSE oo g il 3)90 ISl Jlano 15 b oly2d Cublf g Slajlr s
sy Jis ol sty ol b allas sl o baoo (Sogll jlae 5 b HSE o jlos 5 soly 95 jlhne joj b jusis ol yuis Syt 3
Blie 25 2 4 Sl g9 Sl g g

Assess = Z 0.172S + 0.112H + 0.226B + 0.228F + 0.0430 + 0.086Hu + 0.110Ma + 0.023Eq
3 s M 5V Sl (g9, HU 25Y (23 (lojls O £p3Y el F 05 andgy B tcilige axpo H tpal a3 St o o Lls
Jlog jlacm astlioo (Vg +) g 93 s o iy po5 (slayiolyl plos oS ol 155 BB A8l oo Sl 3y90 Sliaers o EQ 5 Y oo
20,5 odlatl p5 dlaly Gl ol (i ya Ol s (gl 4y S IS 1 gla bt 4 as g b g bosly (S

Rank = Z 0.3601 + 0.277Ip + 0.268P + 0.095E
ole B i oy Slas ) ccl ajlie P s Jloel 5l oas c poi s Jlazn! ol cansl @lee 1P sl s s Gl cand cjlie | o o &8
Olyss S50 ey baoee (SS9l ol ol
sl i 1 b el b5l g ol Gl b5yl adS o e 45105 5 Alins (9 yiege 45 4S I LS ol s gl 16 S A
wesa 1) (blS g cnyd (giy el s B 08 ©ype (Lol Gl (g2 85 sl p3Y Sl sl (ot Sl (b)) 53 eizen
lline s sin balgy 48 ol o 5 oolitl Loguasis (6,5 s (sl Jto 5 odlitl il 45313 s cslal (sl p3Y qolio slogy
iled Jos 2> (6)N09) b (sosrie gl Jo St 3 Wl (0 83 (g0 (LS 1) (65 e
AV/0f-A il oyl

w/awuﬁj//féﬁ[w ué)bu"
el azdli Jo ol 045 Sy los guio

:llio oyl 4 slciw! o gt
Omidvari M, Karami M, Faghihnia Torshizi Y. Presenting of change management model for copper industries
with HSE approach using FAHP and DEMATEL. Iran Occupational Health. 2020 (6 Jun);17:13.

WYY ol Gl

Dl 4383 < yg00 CCBY-NC-SA 3.0 by (Galloo SHT (o piand 900 &y allie oyl plukis ™


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

slasideSS as ol mlio alox 5l o mslio

Slesd aalis 039, 1 5 03,5 Iy 99y5 O > oz
eg S o=l o)ls amaz Sl e a5 0sd oo
3lg o o] S pae pae Gygo y0 4 005 wlio
Sl 53 an p3Y ol ails 1) goby om0 Ol
5 =) Lo Jondljgiws o bw oz 5l 5 Ly
sbwl ghw S8 elul 5 glesle jo gl laasyl s
Lo il a3 )38 poss 5 6,55k 9,90 7eS g 00
3l Slasren oolidl sl 6591eaST jo a5 Sl
pace eils 1 e 631 slapiv T3l (5-F)
5 ol Plas 4 (5l Codbge O g0 4y Counlad
as 09».: S e [ W U"‘ Ry OO; 99,9 uS.wg.)
a0 =5 ol sl lre 5l (gl b 2ol
‘5..0.:‘ Be Lg)lj Lgl.b w.:.a.u.a.u} aﬂ)lf aS Sl o0 o
(A-Y) alb lo,e5 5 o0l Canl 5l

= S =S pre—al o e Slo e Sl oslaul
= RE 50 Jelse a5 wyles olxl |y ces )8 ol wilgs
sl assliyy g ools J1,8 ool 0 0 1) s S0
G295 1 s a5l (S ilod olml T S5 sl
2 039l 45 (AHP) sl poalles Jdos a1 ,3
=V o) 0,8 0 yl,8 oolaul 00 HSE Galizee cxloo
Y

g Jayatilleke lawgs Y- VA Jlo jo a5 o o
Sl sl 5 Sl i 4 4S5 28,5 ol La
Iy Sl byl oSG ek .l oals s sloasslyd o
)15 (e 311 O o pae g s Al 5o
sl S Co e segpre sl Lisle jo a5 cudls

HSE ¢l o ol lSer ga =83 Y- VY Jlw o
e 0F) 05,5 (B 55l Joe g il (o5
4 4 L (CCPS) LS ol oot ot 3 i
Sl el 5o S Capde ppad o) ol
Ol ot oyl an ] o AS Woges 4l
O0) canl 05,5 o,lisl Sy, 5518wl

Iran Occupational health. 2020 (6 Jun);17:13.

hSen 5 (5)lgasel pargie

dodso
aiile ol o it claosy oy ytage 3 S

(MOC) ;&5 & pas  1SO-45001 JHSE-ms
(595 ooy 4o il e (Management Of Change)
P obg sl he b glosnlid &jgo 4 b ol
O*.‘Q‘J°PU)WBW9)4€5)MJL>
L)oo anl Slojlw ;o Loyl ans 339 Ll
V) wmled 5l jmons Jlo o alizee Lyl
Gl s Jl o Lasls Ll glaays, 5 el
e olosle aims anwgi 1) o 5 slaos] s aslgn b
b 1y @onl 2 (ol 6,55 18 s anls 0 a8
ois & g mbeo S sl il 5 (S (V) 08 o
4 St (nl Cupe 5 S el (SUHS plio
Sy 9 Jbo Sl ol Dl s als sl
) e g ol ¢ gies] Dl el Jaore
S ) (oS 5 Sl (Sen Gloj y2 9 ol 8 00
Slbls Copae glm (—alide slo oSS
plaS p2 o)l 392y (aome Ca ) g (ol ((blage
St 355 ol sblse g cabes gl oSl ol 5|
5 o0l oad diy x5 cl bylyd 4o b Ja ol ool
JrsS Glp (V) aimo i 18 Hlaiane ) pie Loyl )i
5 S=o5 Ol lojlw a5 cunl p3¥ Sl s ol
S o e hyled iy pai 095 an T8 0 1, (S5
HSE cu ppome w5l p33b (22 g moe s paie
2 alSi lepis (25608 5 S s Sl
Sl Bl (oo D0lgo g Dl e U8 ds)
b (g ol e g (ly B (Dl )0 Wl o
G 2y Sl Sl daJesll)gins 5 2l 2!
RS 2o 1 e e 58 i Lol
lslas HSE (cla oSy, aiilys oo e 1,8
g8 4 yoxie g oolo (i8], (sadsi b (Sleas)
reinnce ol 5 poiline e (uizren 5 W35 Solg>
Srss o (V) wdl o)Lkl lulpd 59p g Dole>
sloansy o Loay Ty ol (Glil g9, 50
sl dmuz Slhs 0990 392 4 Jleiol (losl
o=l abls aales 1) Cans§ laore g (ghoul codls
S 558 ol Gliebl U ayled oo S8 a3
5 o2l Oyg0 4 (Sl b sadg) Glojle Slles
V) 09l ploxl slozel 13



https://www.sciencedirect.com/science/article/pii/S0950584917304664#!
https://www.sciencedirect.com/science/article/pii/S0950584917304664#!
https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

oo o )3 sl Copde ogrde (5951 4l

Gle 43S 5 Ll o g (addllae )90 slolne sl
ol aieloy ( yStes NS o0 )8 6 S e
g Laayi9) olaisl la,giSs (punnd (5055
5 osliil L &0 50 5 55 300 Allas (sl Lns
Lol lail oo ol alds JLSLo jo (o )Lxs 55
s Ghpdn g oo 5 g (a5 Sl LS &S
o 435 58l o a2 BB Glie 0 s Zaglyl
g LS MBI I el L3 syl slobons 5
OANF) 09 ad 3 Lo o Wb alivs o 4|

Sl 03Y gy daly, yeans (sl DEMATEL
o b oges oolaiw] (6,50 (6,5 paonad (LSl SO
§ oS el s e Ll cslin [l3lo S 4,
5 &b by 0il (oo DEMATEL Loy, o
Joo Sl g el 6l o5, DEMATEL _oolio
Bl o Sl oszmy Jlaws jo (Jolse o e
oy DEMATEL iz ol il _elozal g oo
A5 Jslos 5l ook olass (g, sleslinul b olgs
N) 0,5 paibeiluw 5 gan alws (el s S
Y-

IR 99

Ol &S ol G35 shrosi €5 3l i
azSlo, HSE 0,55, L MOC osge Jow &3, &
olis VS jo iz ol plosl ol e el o
30 Gl adrine S0y aS jghailen cewl ol ools
sl o labinl 5 calisee ol 5l oolaiwl b ol al> o
Ol s S s )0 (655 el (1o Lo abbgy e
OB 2 b sl skl Ly (s 008 iy 5
Sl o Jie 55 3 0 g 4y 5l lone
ol 45,5 )5 ke pomd sladisiS

asiloads Cay e 125 Ve Budod Cpl 4o o s olaws
slodil, o cwiige il J8las lhls Ll as
L HSE (qwaign 5 (Jmio Co oo 5 alio (ouiigs
O Blax 5 o lio 0> 0 Jlu Ve JBlas il
Klails 1) e Caro HSE uxlg (o )15 adle Jlo

sl 9590 ks o (950 Ly, wx al> e o
boly, O 53 b (ogas nl o a5 085 18
Pl 5 ot ol peeal Slojline (i (S50
o=l 3 e85 8 0ol o e oo 4 S Lol
ol sleslawl b wo 8 JSis puowal & )0 al> 10

L (i 45 oo )] 1 398 las 4y axgil,
5518 elslp 5edS Co e 65Nl (el S0
wh=lay o mlio wHSE 0,5, L Sy,
ol 51 ol Sl 3 ] bl Sl 91
L Sl plasl ogas ;0 65 ool 2 Fge
Loy e Slyoe €855 3 oz HSE lons
i Lzl lejles Koy HSE (S 052

Al oo a8 (AHP) ol e aledes aiyl 8
Sz S5 e O3 (5 SBoyre 5l (S (Sl
35 el Jl ooy i el o o 0,5l
=l aldes Judos anyl 3 050 )5 gl VAV ans
18 il Sl S g el 25, 00l uSiaie
b5y ol @S (il abdes Ll a1 o
#) aslise 25 0 rb 4

Sl oSl &g a4yl 5590 a4y s -

el aleds
sy ;5

e Ly o9y Slwslie s yle (g5l Jloyi -
OFw Egome & (gt 12 polde

sobie crani b polie s sl 59 dnslone -
0jedle i us yile 5l Yl yo polie lawgie

[ uu-’).'Le (_g)lf)'L.; O‘)'.:.A Aol -

G 5l o sl 039 el b (oled 039 dmlre -
bgiye a5 0j9 )0 )l 12 (59 2 po Jol> oo
Slee Sews @y jlae T 4y

=95 Slamlio 5l ooliwl U Laan 35 coles o
4y 5 ool gk Caglgl Lol Slles g la s yile
Al CeB iy tege 0 alss st iy
o (s g dine b (e abds Jlos
S E SRVEY S IRV PR JONPY DV IV V= PRI W
sz b Jlae (yoged o)lol gz (Jbg, (5150 alades
AY) a3l oo, 090 Blasl 4 axg5 b an ;S g Las
Soanb lasol o gy enl 550 sl (VY Y
3530 dlias 008 o a5 o il o aludes 50
S Crond 4y abgy o allis 5 395 0815 ol anlllae
2 alis Bue g, ol 19 00,5 4y 2SS
9 Lo lre amy al> o 0 99,5 0 1,8 Al e 0 YL
e ) ol Ojge 1) lajlre s ol ml 5o

Iran Occupational health. 2020 (6 Jun);17:13.


https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

hSen 5 (5)lgasel pargie

T e L ]

'

bosd L2 il sl o wde ot 0 005 ooyl e

]

e Sl b s et g e b e Jus e

v

ol nd wly s e 3liS g lalsy cws s DEMATEL Jow J=

¥

et S ade | aside e adl )

¥

g M U5 M aad a2 0 by las i a2

v

S lal g Sl ol Cuglel (B 0 0 ol pead s )]

sl Jolyo ) S

(¥ 5YVSYV5IY) 3aions )3 0 o8 MOC (slajline o5 5 lajlms =) Jgor

 ya

Sbxe e Slze @)

CuliS salg lojlo 5 5 Ll lojlo Lulps p 45 13l g5

Lol g9 Al S Soly A

0l iy 2y 5l U Sely Jless! (e Soly Jlois A2

0 g yad el od el Bl &y (o) Jlei] 500 whS Gl B < B

TS o Jeasd lojles 1y (gdodn groal Sy 0 iy ya5 i L]

el a Cc1 HSE ¢ pio C

NS o oot lojlos 1y (i gy Sy 005 Gy 5 s U lig 45 c2
TS oo JrodS sl 1y (g ) oo Sy 008 iy o L] ) oo (S]] c3

i sl cas glojle (53,5 50 oy 4 Cos L5 3)90 4209 (ljse
e sl can 5l 50 OBl (1391 o yiwd )3 Gl

5L 390 49 D1 el ellls D
3 g0 LISl D2

Slles g Slojlo @)l> ) p0is Slojls El 5 EP E

Sl S35 2 e . E2

b dsly oo 3 s

Ol A g 93 ) Sy E4

dal Gy GV 5l 31eS) 1o A ol 6,55l cu o
o ple sliel g Lo G ile ()55l 00iiS Ly a5
Sl 0als S 29

505 Gl lre peal Joe S 5 (39 e 12
W AHP jI HSE |Liee U s Co o 0 00
oy (o5l sl akels Al eolatul (g3l glad
plos )3 adl (o ¥V Jouzr 58 4 Gdods (ol )0 00
oo oolaiwl (g5L8 Sl slo asS 5l e anlicin
Cllan 6550 JE Joe lol 2 e 5 ol
Sl 0uds o,lg Slwlxe jo g ouds o g3lus
3,8 sl Excel bz jo Slawlxe olos .(VY)

9,0 by a5 cnl LS sestie Joe 1) (sl
oo 5l obaie cnl a5 39,5 iy pas b jloro ) O

Iran Occupational health. 2020 (6 Jun);17:13.

039 Ol 9 0405 LS5 290 slo s yilo
BRI S-S I ool i 50 .09 (S o )Lixs
el 00l 00l uL*-’ Y J&u
Joe ool Cawds o (59 4 Az b 3] al> e o
anlllas )3 g 0005 Chy pal sl Co pie segthe
Lgl.as o)l./aT Jawy 41?;4 u" G’L\J W) @l;}‘ “89,90
yedaie dn cwl ouls Al Lo Bl il g 0 Kle
3l B AHP >48 slaasliias,, oLL iovw
S TNV ol Elig S W o o oliee Baios
§iod Aol w09 Ll oo lid a s ol
Ol 45 0l )y 1 (6,55l o s 3l ool



https://ioh.iums.ac.ir/article-1-2657-en.html

oo o )3 yudS Copde ogpde (5951 &)l

AT

é’/——ﬁ_‘\\:—\—ﬂ\_ﬂ

S g g ol i

HSE <y pae s ol g

Rwe———_—

Vsl Vool 2l s

ol €&y =Y IS

(VF) (295 Slanlio (2djlial =Y Jou

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

<36 anels s lade 295 dulio )d Lozl dx )
() \ Goboo bz
(YoVee/d) Y Lassio B ggbo b
(YN S) ¥ bsgio b
(¥ A¥/5) ¥ 536 bugio br
(v£0) 0 G5l y
(v5y) 5 TR P e
(Fva) v 98 b b
(MYAD) A Pl b o b b
(ARAY) a s ol o b
2945 ookl (398 dlael JugSan jl ) Caedl ©ygo )
Q A eolawl (_g).n.\a )"‘56)""?)"‘0""‘"’6‘)’ J.m.:o

_1vH k
a;; = ;ZK=1 bij

A o ple Sl 5l solaiwl L aslsl jo D oo
D:°M‘-§)LMJL"°)JW“‘°“—‘M‘LI‘“‘)4-‘J5‘Q~J)JL°
..\J—“SA Cawd A Y 9 Y .14.3‘9) )‘ [dij]nxn

4
s =

(max1<<i<<n Z?:l QAijj ,MAX 1« j<n Z?=1 aij)
A
D= 3 (¥
‘_,’J.fc\.]a.:‘)w).:l.c WL’W:EWPK

o adaly D o yilo 00l (g3l oy olgs

B Ll 5o Frens by e (oo, Jow Lo
(YO VF) 0gls oozl iy

009y 50 A 5l G le sl slSn XN
=95 dmliie 40l 1 (6,5 weomas DEMATEL
ke Bl e et 5 Sglid sl aS e
)1 oy 5 gla s a S ax s Ll S H
azs s by o as el glaylae dlawi N g wies o
Sl =95 Lo ple JooSS sl 39 (o0
o 45 51 €555 &) (i 35 il (i 5
Jo5=i5 Lajbne ploa 1) G le ol slo g
awlgs Gl IS 51 0gd oo a8 )T IS 4 (L 0
J oS an o 11,9518 230 4z o U 09l (s
S 5 aS [ gl Jale 95 a 99 annlie aims (lis
03ld Lii B 50 4 50,8 e plowil it IS
plal 3g2 an ;0 L -l ilael a8 058 oo
Dy g ) S A s il ns
Valal) 4 4z b plelid I8 Sliletel (noSilesl el
D9 (o0 Ao

I[ran Occupational health. 2020 (6 Jun);17:13.


https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

PRYRYNCAPPU . SUOFS FUVSVRVIRUEL JE RVIRTI I PSS
Ao as s obylae pdy Sl sl lae (ogas
Sy 5 a8 S 8 il cod plejle 0 s 12
ostde Jho S ol 4 a5 Lol (oo et ol
5 el s & 4755 b s Jn 1) 5kite
51 05,5 39 1 e slaline DEMATEL i
2l el L g odid gasy aisbs iy il 5 a8
2 glaools 0, S Jlys g FAHP isu 5l Jol>
Jo 90 a pladl (635 10 0> il jl eolaiwl b og )5
iy Slaladl gy 4y 9 (2l 5B 99 ) e
Gy o5 Ol i (0905 12| (6l el Joe g 00
(Y9) poslos oo w00

basil
sbaboe i sle Jo jl Jol> gl Jsl al> e )
5 a5 jshiles .Canl ool ools (LIS Y Jeam o Lol
Ot ol sl lxe o 5l el asin Jgoe
RGPS VIO VU SEOUES B ] FJP- V- VY DR D)
lome &)5ar lana o ;0 Lajlins ;05 (o5as 5o
0l eals olis ¥ Jgam o QT C"L"’ FLY UB; ‘nl.?u‘
Oy e slome ;o 4Ll (g @ 425 Lo
O § S Sl [loae a5 098 (o blosul iz
el 19595 2 Za ol
5 bl Ol a5 0ls (Lis b jlns 5 i s
3l 0 80 SUIKGl g dz0gs g 0ol Jlaixl g g4
9 Ol 50 et ol 13,55 1 Caglsl SV
219597 2 Sudlsl (n 5 Gl 5 Sl 695 5 Sl
=9, baly, sd gl DEMATEL iy ol
oo Jow Bl 6lp yesd Copoe anl B L el
= O 9o LIS 31 L o YL aS lo lis Sadss
25 b et £85 et Cope anld s slaline
e 5 L (el aldilB g Slojle Ol s lsxe
4z, e 5L HSE oo g 5l 0,90 SUISG
2 okme (P pdy Sl imen 0Bl (e s (e
g oly 95 e ;05 L i dely sl Zo o

Iran Occupational health. 2020 (6 Jun);17:13.

hSen 5 (5)lgasel pargie

LS ogis o oolinal M Job 31 cpols olas sl
o goz 5l osliiul b prditane § ediins 28 IS
o ol o cws D+ D2+ D3+ -+ DM
asdaS el DML ol ol Jiass a5 0sd o
o rle (S adal; g 05 vl 1S jio e Sle
Cws & ¥ ably I T=D+D?+D3+ -+ D™
RO

(f

T=1lim(D+D?+D3+--+DM) =
D(1-D) 1.

a5 05l oo N X1 glajloydliaaCgr
T bl il Glo 5w g o o) pox> Jol>
s oo Gl g B aulg s e (LiS T,

(O

¢ =[cilixn = (Z;‘lzl tij)ixn

¢
r =1l = (Z?:l tijInx1

Gk 1]y 0duay g 00 sols JUT ggamme a5 Cl
(Ti+Ci ))ﬁéu)umuowuul)jjb
A4S (00—, g 00l 00lo )l_;‘ &) ‘5._..9.@‘ a0
J_Y)oi )5,«.5l_9 dSLSLa‘).A.:L’ (Ti—Ci) U"‘)" 05)'1.42
Codo (1 — €1) 51020 o lis 1) 0185 o pie
515 GRS ) ol oS ol i 55T 31 il
()Js)t.—’ ).") kéJ“0| oJ.cj.afl )551.9 ‘J.ml.t ‘5.0.4) (ri — ¢;)
S
Sl oY sl 0als oy a5 3o () )0 A5 guenad
3l ol Ll gt G i | e Sl
s jo 9 obksl wb wwl 35,5 byl als]
AV0) wigds ools yiules bls )|

0dh i ya5 (6o, Lire ool sy el g axg b
sdm Sl slesline 5 )05 51 sl jline 095 g0 50

A


https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

oo o )3 sl Copde ogrde (5951 4l

FAHP Jio (bl p bajlxo 459 51 Jools ol = Jooe

039 Shze )
<I¥VF. s Lol \
-No- s \
<NAY HSE ¢y e ¥
JYes el culls ¥
QA JWE Y o
) S e
FAHP Jao (olul j bajline 5 039 jl Jol> ls ~€ Jgaa
<2 09 Jxe ) Sxe )
AR Loly g5 <IYE- S Sl )
N Solyy oz
-/\¥o S ol AN &S
ofoAs ool dn <Y HSE ¢ e Y
<[-aY sl x>
of-0) Cunj bz (S341
ARY 3k D50 ddgs AR el el ¥
AR 3 90 LIS
[y slojle <Y i £ o
¥ Sl 95
o[-0) e
o/ Sl
) ) S e

hol bjline e bailyy o5 -0 Jgus

Jhro i D-R D+R R D Hhzo D Slaie o yile
oy il -\/o¥ - FIYEY  YAeY VYSY Loly g5 G
oy il AdA FISPA YOS VIV doly Jlozs C
JURVR < [A¥A- AVAY- R FARE VA7 4 eh e Cs
S 3l VoY YI£NE N OYA YI-YA Y PR Ca
Pt -/o¥a A7AC SR 70 SRR VA TN Cilige as Cs
2l -\/Yo FIONA - YAYE  VOAF ) e (S]] Cs
Pt V/v¥a Y/oay  VFOY YA 5L 3550 409 G
538 5l V/avy AAG Y/ 2 SRR VAVN 4 b g0 SIS Cs
38 ) Y/VFY M7 TERVAY- SR VAR V4 Sl Co
S 5l IvyY Y/EAA YA YINYY Sl Cio
H38 gl ANAS YIVAY ONYYS Y/Y0A e Cu
38 ) < /5Y. YIVEA - N0EY YINAY Sl Cn

oSl an pladl abogs o yloslw (slym p3Y Ol poss
)LA_? )_" Lgl_b)t.xn L: 9 od; \_:‘).u.su “5»‘)9-‘ L_;?b.m
Coglgl b Ol st psled (g0 (g0 Cuglgl 1) Ol s

O Jgdz jo Gizd isu ol 5l ol s ow!
ol 00l o0lo ULM.;

s FAHP iz 5l 0d—el Cewny mlsasasgi b

Sl paa ! peenal gl )las sloslanl L1, YL ¥ SCS jo s Co o segpe Jow DEMATEL

‘)—M"—’ LS‘J—?‘ uég_aa} L Q] @Lu Q»Lm‘ » &y 03900
D9 a8 S sl pooual

Sl 00 00l QLW.:

Iran Occupational health. 2020 (6 Jun);17:13.


https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

hSen 5 (5)lgasel pargie

st ad gy

e

Y,

‘ el 51520 g i3 ‘

% Ca e (oogrie Jae —Y JSU

s Azl 108 51 o slne 0ad oy (159 euls — 1 g

o Jloy jg 059 e Sl )
<I\YY o[+As S sl d \
AR o[-ov H bl 4> y
<INYS ARYY B 53U 350 439 Y
-IYYA s OF 5l 50 ISl ¥
Ut oy 0] Slojls b
Jens /¥ Hu e 5
UANE -/+0y  Ma e 3
feyy of+) Eq Sliures A

\ ¥P¥ oo

sl pdy 1 elajles 0 Jloy 5 @l =V Jgas

ol Jloy i 039 Sles Slne @)
Iy ALY [ woly g )
-IvVY Iho- Ip Soly Jlozs! ¥
A IYSA -¥D b e ¥
-/-a0 o[+ Consj bame Sl ¥
\ +,0F) o>
sl sl ools 10,5 Jbyi g goi aws 5l Jol> mls

o boye slaools (39,5 Loy | Jool> @l
el oals oals HLES Y Jgaz 10 pdy Sl slo lxs

Lasols 50,5 Jloy 5l sanl Caway gl 4 azg5 b

an oad cay e Ol s gl Coglsl el Jow

S N o
Rank = ¥ 03601 + 0.277Ip + 0.268P + 0.095E

el YL RANK sae jua> 0 oS ol ascioe
Ll 10,95 1 (6568 2l ool

Iran Occupational health. 2020 (6 Jun);17:13.

oals i & Jeaz jo ,la5 31 sl e 4 by yo
Ll 00l

Laools (43,5 Jloy 5l el sty gulis 4 axg5 b

A ol pad Ol s Ol o glgl peenal Jow

R N Y o
Assess = ¥ 0.1725 + 0.112H + 0.226B + 0.228F +

0.0430 + 0.086Hu+).110Ma + 0.023Eq

Al YL ASSESS sue jud> 1o A Cawl adtie

)‘O)Pﬁ s‘)_‘>-| B Lg).,YL» g.,u?.‘a‘ )‘ ol g_.0.>).au ).._._:u

Y.


https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

oo o )3 sl Copde ogrde (5951 4l

aS Conl p3¥ Ol s sbul e Gl Sb5,l e
Sy aelip Olen U 0,50 &0 Lol slo o) 2
Sl oY Ble sloml (ogmas o1, el g coyo
ol 5o Jue 5l ool ol alils o5 gl 2]
9,0 baly, a5 olaJaw jleoliiul psazy 5,5
FRREH I PR CX WP KA PRP-JU PUBNEY - T WP
aled e oz (6,509, b oo oo JoSis
Jolse oo 5 51057 51 Jolge oo 0,509, (nl 5o a5 jskay
Ot 00 iy yad ol an Ty 4 cons 1) dy )
Iy ol ol jeme 0,3 slo hg, 5l colaiwl .aiS o
e s 5Ly g Jale (s, a5 4l
sl ls 1) ido o)l Wl el 45 035 e

s b oo 5 ){JJ,,L;

Copie 5l 4S 0 ils o el 095y puds
)y Gz o) plonl LSl &S daiiz s puo mulin
Sl o 5 55 ogel il

References

1. Sheldon L. Change management leadership
guide, Ryerson university, 2011, https://mwww.
ryerson.ca/content/dam/hr/manager-resources/docs/
change-management-leadership-guide.pdf.

2. Tagdisi MH. HSE Management Strategic
Attitudes in Today's Organizations, Sobhan
publisher, Tehran, Iran. 2008. [Persian]

3. Ghanjali L, Alizadeh Sh. Change management
position and role in HSE-MS, 7th Congress of
Occupational Health and Safety, Qazvin medical
science university, Qazvin, Iran. 2011. [Persian]

4. Arima M, Hara EH, Katzberg JD. "A fuzzy
logic and rough sets controller for HYAC systems”,
Proceedings of the IEEE WESCANEX, New York,
1995;133-138.

5. Cordon O, Herrera F, Peregrin A. "Applicability
of the fuzzy operators in the design of fuzzy logic
controllers™. Fuzzy Sets Systems. 1997;86(1):15-41.

6. Glorennec PY. "Application of fuzzy control
forbuilding energy management. In: Building
Simulation™: International Building Performance
Simulation Association 1. Sophia Antipolis, France.
1991;197-201.

7.Bardossy A, Duckstein L. "Fuzzy rule-
basedmodeling with applications to geophysical”,
biological and engineering systems, CRC Press,
1995.

8. Bezdek JC, Pal SK. "Fuzzy Models for
Pattern\Recognition, Methods that Search for

Al e oy oo 45 S ol las soel Cawas b
PRP P RN WP ENOE SUNSRUD IR T P
5o Sl p¥ a s el s 3l ool glaswly o)
ez 1y Lol Jloizl g laasly g9 pis a9
Yo W Jlw jooacd alll ol U bl cpl b
alio jo olagl aSh jghay o ls Slgen Gebreck lawgs
S Cu e 50 ] sdaely Conl 4y 89>
L Geos ool 5l odel Cowss ol (YY) conl aisls
&l 095 Buizs 0 Ve Ve Jlo joreniers a5 ouls
SO oloul 5 aST 5adon g0 2 50 g 00 wlise 0l
@l LSle yols gaass (o Wles )57l yss 51 30
= S Cu e 53 Sise Slaylelly (59, Ladd oud
iae |y g iy Sils 6,15 il aa oo e asdy al,
Camnd 3uizs ol (6 9lg5 sldacs 5l a5 ams o )8
oo YL cwl aseine gl o a5 jghiles
g yaxd 510 0alds sbul sl S, 4 3lxe Coon
s (pl oasS Ly oS ail oo s oyl Sl
S pae &0 )3 45 090 plajlu yo (glaSiu,
2 100 55, e e b, il il n ]
@Y Soeal el J7uS 5 (o))l eSS0 o
9 L-S’LQ_MJ s LE‘ aJlao 5o ali o u.s‘ | )b)j}.).g
I YY) cul onis o)Lia‘ o Y 03 g0d 43‘)‘ Q‘)Liq..cb
Sl Y- A s o Gerbec 4 Levovnik as™ glallis
asoged o Ll ol 3 IS sMOC 5.4l 4 Woges
sl e 0 Slae 5 SIS ) 055 o1 5o s
Ao cpl pled azg o yiage A8, 8 oy 090
bl ol dlas jo a5 el (pl jo ol dlas b
30 A4S aZBl g e Co pie (0 leiw 0 ,Sles
2N cnlad )1, 38 s we 8 olallae
@ o Ll als plosl YAV Jls jo Gerbec a5 glas)las
e glaa il 0 el 0505, b i Sy poe
JREIVE FUTURWARUET) RPN TIPS APV ¥ YO
Sl Jome oyl yo (g 00,5 sl il gk
(Yc\) Sl 009_0.2.; d.f»‘)‘ )...uu S e MT;& ‘5)1.:))‘

Iran Occupational health. 2020 (6 Jun);17:13.


https://www.sciencedirect.com/science/article/pii/S0925753517319392#!
https://en.symposia.ir/NCOHS07
https://en.symposia.ir/NCOHS07
https://ioh.iums.ac.ir/article-1-2657-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-27 ]

SC. Revised DEMATEL.: Resolving the Infeasibility
of DEMATEL. Appl Mathemat Model.
2013;37:6746-6757.

25. Navaie Aznaveh Z, Omidvari M. Safety risk
assessment in motor vehicle industries using
William Fine and ANP-DEMATEL. Iran Occup
Health. 2017;14(1):57-70. [Persian]

26. Vosoughi S, Dana T, Serajzadeh N. Providing
management system audit HSE-MS pattern for
printing using ANP and DEMATEL model with
emphasis on assessment methods of D & S and
MISHA and OGP. Iran Occup health. 2015;12(3):1-
14. [Persian]

27. Shamaie A, Omidvari M, Hosseinzadeh Lotfi
F. Presenting of pattern of HSE unit performance
assessment in the steel industries. Iran Occup
Health. 2017;14(3):71-83. [Persian]

28. Levovnik D, Gerbec M, Operational readiness
for the integrated management of changes in the
industrial organizations — Assessment approach and
results. Saf Sci. 2018;107:119-129.

29. Gerbec M. Safety change management — A
new method for integrated management of
organizational and technical changes. Saf Sci.
2017;100(B):225-234.

Iran Occupational health. 2020 (6 Jun);17:13.

hSen 5 (5)lgasel pargie

Structures in Data", IEEE Press, Boca Raton, 1992.
9.Chi Z, Yan H, Pham T. "Fuzzy algorithms

withapplications to image processing and pattern

recognition”, World Scientific, New York, 1996

10. Saaty TL, Vargas LG. The seven pillars of the
analytic hierarchy process, in Models, methods,
concepts & applications of the analytic hierarchy
process. Springer, 2001;27-46.

11. Budak A. Studies on the taxonomy and
distribution of Lacerta laevis, L. anatolica and L.
danfordi in Anatolia. Scientific Reports of the
Faculty of Science, Ege University, 1976;214:59.

12. Gass Sl, Rapcsak T. Singular value
decomposition in AHP. Eur J Operat Res.
2004;154(3):573-584.

13. Jayatilleke Sh, Lai R. A systematic review of
requirements change management. Inform Software
Technol. 2018;93:163-185.

14. Ghaleh S, Omidvari M, Nassiri P, Momeni M,
Miri Lavasani SM. Presenting a conceptual pattern
of HSE performance of oil trucks. Environ Monit
Assess. 2017;190(97):1-14.

15. AIChE-CCPS. Guidelines for The
Management of Change for process safety, New
York. Center for Chemical Process Safety. 2008.

16. Meixner O. Fuzzy AHP group decision
analysis and its application for the evaluation of
energy sources. In Proceedings of the 10th
International ~ Symposium on  the  Analytic
Hierarchy/Network Process. Pittsburgh, PA, USA,
20009.

17. Saaty TL. How to make a decision: the analytic
hierarchy process? Eur J Operat Res. 1990;48(1): 9-
26.

18. Cimren E, Catay B, Budak E. Development of
a machine tool selection system using AHP. Int J
Adv Manufact Technol. 2007;35(3-4):363-376.

19. Wei WW, Yu TL. Developing global
managers' competencies using the fuzzy DEMATEL
method. Expert System Appl. 2007;32(2):499-507.

20. Uzunovic E, Canizares C, Huang Z, Ni Y,Shen
C, Wu F, et al. Discussion of Application of unified
power flow controller in interconnected power
systems-modeling, Interface, control strategy, and
case study. IEEE Transactions on Power Systems,
2000;15(4):1461-1462.

21. Gerbec M. Safety change management — A
new method for integrated management of
organizational and technical changes. Saf Sci.
2017;100(B):225-234.

22. Reniers GLL. A Management of change
approach for assessing and Evaluating operational
Staffing Levels (MocESL) in chemical plants. Saf
Sci. 2017;48(7):885-893.

23. Peysepar S, Gholamnia R, Matin AH.
Developing a New Model for assessing and ranking
of HSE performance. Iran Occup Health.
2017;14(5):95-106.

24. Lee HS, Tzeng GH, Yeih W, Wang YJ, Yang

\Y


https://www.sciencedirect.com/science/article/pii/S0950584917304664#!
https://www.sciencedirect.com/science/article/pii/S0950584917304664#!
https://www.sciencedirect.com/science/article/pii/S0925753516301400#!
https://www.sciencedirect.com/science/article/pii/S0925753510000974#!
https://www.sciencedirect.com/science/journal/09257535
https://www.sciencedirect.com/science/journal/09257535
https://www.sciencedirect.com/science/journal/09257535/48/7
https://www.sciencedirect.com/science/article/pii/S0925753517319392#!
https://www.sciencedirect.com/science/article/pii/S0925753517319392#!
https://www.sciencedirect.com/science/journal/09257535/107/supp/C
https://www.sciencedirect.com/science/article/pii/S0925753516301400
https://www.sciencedirect.com/science/article/pii/S0925753516301400
https://www.sciencedirect.com/science/article/pii/S0925753516301400
https://www.sciencedirect.com/science/journal/09257535
https://ioh.iums.ac.ir/article-1-2657-en.html
http://www.tcpdf.org

