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Abstract

Keywords

Background and aims: Performance assessment and performance indicators have a great importance in
all aspects of life. These indicators can determine appropriate responses for improvement. In the past,

the safety and health performance of organizations was measured using some indicators from the USA Performance assessment

Occupational Health and Safety Administration (OSHA) such as the Rate of Recorded Injuries, the Rate indicators
of Lost Days, the Rate of Workers' Complaints, etc. Although safety and health improvements or >
weaknesses are cleared by the OSHA indicators, improvement procedures are a missing part. An HSE,
organization is conducting safety and health measures to control health and safety risks. Safety

performance indicators are divided into two main categories: the leading and the lagging indicators. The AHP,
leading indicators are the organization's actions for predicting and preventing incidents and accidents

before they occur, while the lagging indicators measure the organization's performance after the Urban

occurrence of the accidents to reduce its consequences. Sustainable urban development is a high-profile
goal, and its realization in metropolitan areas requires the use of efficient management practices and
extensive planning. The extent and complexity of urban issues and the urban ever- increasing
development have made urban management a difficult task. In addition to issues such as transportation,
urban planning and management is one of the important factors that has a main influence on urban
constructive factors. The Integrated Health, Safety and Environment Management System (HSE-MS),
by providing the appropriate structure and model, manages all these policies and plans, and, in addition
to creating a specific order in the implementation of these programs, it helps to centralize costs and
improve the economic status of the organization and the achievement of sustainable urban development.
Measuring the performance of an organization in the HSE field is a precondition for continuous
improvement. Different organizations and industries need to design performance measurement indicators
to assess and monitor the performance of the HSE management system. Determining the performance
assessment indicators of HSE in addition to measuring the management system performance can lead to
systematic identification of improvement points and reduction of HSE related risk factors and ultimately
lead to increased organizational productivity.

Although there are some retrospective and prospective HSE performance assessment indicators, but
these indicators are almost result-oriented and cannot measure the creation and institutionalization of
processes related to the seven components of the health, safety and environmental management system.
What matters here is to create an appropriate method with sufficient accuracy to determine the
effectiveness of the system. This research, while introducing an innovative model for quantitative
ranking of different municipal areas of metropolitans according to the HSE performance assessment
using AHP technique, is to determine the key indicators of urban HSE performance assessment.
Methods: This descriptive-applied study was conducted in four steps. Step 1: Selecting HSE
Performance Measurement Indicators and Urban Management. In the first step, a variety of safety and
health management systems (HSE-MS, OHSAS 18001, ISO 14001, etc.), a variety of existing national
and international health and safety assessment methods, guidelines, and requirements for safety and
health management systems for determining the performance measurement indicators were studied. At
this step, through the field visits of the different areas of the municipality and observing work processes,
interviewing and organizing various meetings with HSE managers and experts, and studying documents,
the HSE performance assessment indicators were categorized to three areas including process-oriented,
result-oriented and urban management. Step 2: Selecting the components of the performance monitoring
system: The findings suggest that the use of a systematic approach in different domains, in addition to
integrating activities, has improved efficiency and effectiveness and increased operational efficiency.
Accordingly, many organizations have set up various health, safety and environmental management
systems as the basis of operations. The use of the main components of an integrated management system
to identify weaknesses or strengths of the system is one of the effective measures of performance. At this
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step, after determining the assessment axes, the performance assessment components were identified for
each of the performance monitoring axes.

Step 3: Development of Urban HSE Performance Assessment Indicators: At this step, the indicators for
assessing the performance of the urban HSE management system were determined based on the
components of each of the performance monitoring axes. According to the main components, the HSE
management system included 18 components such as commitment and leadership, policy, resources, etc.
Also, in the urban management part 6 components including economic sustainability, social
sustainability, architecture and urbanization, demographics, political, legal, and industrial were
considered. Indicators related to the result performance were also developed based on the components of
the HSE performance output monitoring system in the six areas including safety, health, environment,
education, culture and HSE of citizenship. Step 4: Select Key Performance Indicators: To create an
effective HSE-MS performance measurement method, it is necessary to reduce the number of LPIs to
fewer or the most important KPIs. This means that among the existing indicators, the best and most
important indicators are selected based on the considered criteria. At this step, key performance
indicators were selected from all the extracted indicators based on the elements of the HSE management
system using the AHP method. All indicators were compared in pairs and each of them was prioritized
as a number between 1-9, 1 as the lowest priority and 9 as the most. Couple comparisons were
conducted based on SMART criteria and expert’s opinion. In this study, the paired comparison of axes
and performance indicators and determining the weight vector of the indicators was performed using
Expert Choicel 1 software.

Results: In addition to examining the HSE management systems deployed in the municipalities, as well
as using previous studies, the axes and indicators for assessing the performance of the urban HSE
management system were determined. Of the 30 components and 155 indicators of performance
assessment, 18 components and 98 indicators were related to monitoring of management system of HSE
based on the seven elements and sub elements of the Health, Safety and Environment Management
System (HSE-MS). Performance output and urban management axes with 40 and 17 indicators,
respectively, had a smaller share of the total indicators developed. Among the process-oriented
performance axes, the commitment and leadership axes (0.198) and the HSE records of occupations
(0.016) had the highest and lowest weight, respectively. The safety components (0.247) and training
(0.150) had the highest and lowest weight in the result-oriented performance axes respectively and
economic sustainability (0.301) and architecture and urban planning (0.122) had the highest and lowest
weight among the urban management functional axes, respectively. After weighting the indicators for
measuring performance, 70 indicators that had the highest weight were selected as key performance
indicators. Of the 70 indicators, 47, 16 and 7 indicators are related to the HSE process, the result and
urban management, respectively. Among the functional sub-axes of the HSE process, accident
management, inspection, and audit each with five key performance indicators, had the highest
measurement index compared to other HSE process sub axes. In the functional axis of the HSE result,
the sub-axes of ecology with 4 key performance indicators and the sub-axes of safety and health, each
with 3 indicators, had the highest number of indicators. In the urban management axis, sub-axes of
socio-cultural and architecture and urbanism, each with two key performance indicators, had 4 indicators
of the total 70 selected key performance indicators.

Conclusion: The determination of HSE performance indicators in addition to the components of the
HSE management system should be performed based on the type of macro-management structure and
other influential parameters of the organization. The study of the municipal management structure shows
that the extracted indicators based on the components of the HSE management system alone cannot
cover the urban HSE performance because of factors such as economic sustainability, socio-cultural,
demographic, architectural, urban, and industrial-industrial criteria that can significantly affect the
performance status of the HSE management system of a city. Therefore, it is essential to design and
codify indicators and all aspects of the management system in order to achieve the most possible
accuracy and reliability.

Conlflicts of interest: None
Funding: None

How to cite this article:
Falahati M, Zokaei M, Asady H, Najafi Mojre M, Biabani A, Faghihnia Torshizi Y. Model of the selection KPI

for assessing the performance of the urban HSE management system. Iran Occupational Health. 2019 (Apr-

May);16(1):60-71.

This work is published under CC BY-NC-SA 1.0 licence

I[ran Occupational health.2019 (Apr-May);16(1):60-71.



gy Al

Y ;
VV& http://ioh.iums.ac.ir ul/i/b/&/y" i
£
\ i ‘r‘_
\\\ VWAA Cigosyl 5 239 ) oyled VP oy93 fc
i

5584 HSE o ko i 8 5500 (U 551 S oSl (523 (39 9 Lomtd Joo 431

Ol sl gl (S35 pole ouSLiily cglad > iy 095 oMo jige (sloial Jelse i S50 1 SOW oo

Ol cogls wogls (S35 pole 01523l (gla8 > Culagg 09,5 oM yige (sloial Jele Sliiod 50 skl (Jgius odinsi #) 12D (oine
O ogb ol (S ple 01Kl (ghad o cailig 09,5 undlr 2 g elazz! Julge cliiog 35 oz gl (31

e il 35yl LSS 18 om0 (o oo

Ol cogls wogls (S35 pole 012315 (gla8 > Culigg 09,5 oMy ige (sloial Jelge Cliiod 550 1 Sl wlas]

Ol <ol ol (S pole olitils IS cudligy Sliios 3 po igeals pole (555> 15 s 3 L 4 gy

005>
203 lgulS 55Ty o asls ol basgs il 1555 3 2Vl Cenl ) (555 cladin olod 3 3,Skes i) Agie 5 o pasls 1B 5 dine

Health,) HSE ¢y pas piuw 5, Shas (65 5o0jlu0l 35,5 o s ol 351 b p3 a0l 590 13 3900 9y jgkaio 45 cawlio
g Laaol b ool il SeS bl g cdy ity olime b alaly 13 p3¥ cleMbl ags dun L (Safety and Environment

oSles )l pasls d9-e sl it HSE o355 1o plojl Ky 5 )Slae tomis 35 (o (gd bl Jy28 pslaie 4y plojl 4 (placyllé
HSE 9 00995 Ca ©3mlS e G @l imgss ol pbsl 5l ol e 1V cusl HSE soss (o e slopsnn g 45 1l o yoiumo

33 63868 HSE 0 otes 5,Slae (ol sl (adls oy oyl

oy gyl adlas b 508 HSE coje (69,Shes (slojgmo s i ol alo o ¥ 15 (53,5 Ghogs adlllas ) i) 2 (59
e oy HSE oo slagiu alall sloaly 5 ol gl dafosll)siwd ¢ Lol o g (o aw 3 HSE 5 Slee b)) 59290
93], j9 0 93 0 gy 3, Shoe (sl yas s (pgas o Sloe (il (sloygome | pliS o 4 by o HSE o e piunw (slaaddge

5 ot 9 e o S gy 5 20 8 Sl adlge VA Jult HSE ¢y o s (ol polie bl o e (5865 e

9 Himo 9 S 9 (b ((lid Cpmor «5ilujred g )lome eloinl g (i coalaill g )luky slaojox Joli 650 e

by iy ol 03> £ )3 HSE 5 Slas (298 (il s sloailge (ol 32 5 a3 Slos slajadls s 9 (ixko

ool s 0 gl Sl (lajasls ggemme o 3l 3, Sloe S (glaasls BT als o )3 5 suiges HSE § Sim b ¢ bjg0l e

5,85 sl AHP i, 5l eslizul L HSE ¢y pse piaw polic

Copie g aond ild o dw > HSE 5 Slae (0b5)) (a$1i V00 5 adlge Y+ ggeme 1o qults Julow g ajos Loluly dlaiSly

g aslBecin ol ol p HSE co e piam (3013 (il jooe 4 bysye (asld QA g alge YA (i ) 48 L (95 (5 00

AHP

L i d SR Capte 9 3,8kos (295 (sla e il oo (HSE-MS) s Laome 5 honl ez o i polis
oS 0y Slas oLl (adls Y coles jo il odd (e layadls ggame jl (6 yiaS whew 00 (yod as i VY g Fe olas
0 RS 50 e Cupie sbadlge (65 o3Il Caa (0S5 Shos aSla V¥ g jeme dox (0S5 Shoe asls VF (gme a0 )3
AV/FNY bl s 5,85 ol SMART (¢l bse ol » HSE 5 Slee

av/- Yo byl gl Hlseas HSE o pae pis sladilge 1 09de HSE 5, Slae (glajadls pums and o s adllas oyl guls 16 o dseii
L (o 2Bl Glojlas IS 536 slayalll plo 5 (e OIS HlSLs g5 bl ol 3, 8es e s (Lol (gl ygme

HSE 5, <lae 1l 05 (olags 40 HSE o piaie piuw slaadlge olul s osd gl sl (sl jadls sls lis bacgyls b (o pto

rime — o g il ped g ilone (ol Cumer oloinb (Sin b (odlatl (g)lub Jod I oloysSB 1) sed b 1) (e

il 38156 6,48 HSE o e pis 3,80es Cunsy 3 slalasMo L6 jobay 3155 00

C‘w/o.l@uv)bféﬁuo u?‘;[ﬂ”

ol 423l o ol 0445 Colos gido

:lio (ol s slciw! 69

Falahati M, Zokaei M, Asady H, Najafi Mojre M, Biabani A, Faghihnia Torshizi Y. Model of the selection KPI

for assessing the performance of the urban HSE management system. Iran Occupational Health. 2019 (Apr-

May);16(1):60-71.

ol 43 )3 o y9u0 CC BY-NC-SA 1.0 by Gallao ST (aw yiansd w3 900 &y allito oyl pLisisl®

Iran Occupational health.2019 (Apr-May);16(1):60-71.


https://orcid.org/0000-0003-3668-3176

e HSE o pote s 3 )Sdas (b)) o padls (5 (59 9 o Je 1)

5 ol cllagy Dlegige o)lo (60 0aile Jalge

(@loz )3 Py dx 3 9 6l e 2laglele
slag b J=8 5l $5UsS slaculw 5 oz )b
slaculw (lymu Co pae (Sl (e
oo bl 5y 5 5 Bid bl (B0l
48,5 LS4 6l Hlaly dmusgs gliwly po (Malliyn
ol bl 4z LSy Sy e e L (F) Wgd o
Joce g 3L a3l s (HSE-MS) o jhan oxe 5
Laculow 5 Loz b (ol 4lS o oo 4 ol
o050 oyl 0 el selai loul ogdle g aisls
Carmdg Sga 9 a0 (Lo S pele ) ladsl p ]
St Hlanl deng o oliws 5 ol golad]
(V) 43S oSS
gob plod o (Jol g5dg0 o, Sloe roniw
Sl (g yS ol pplis o Sgegy 5 0391 Sl
J=B o, Ses 2ol pinns 9o Sl 5, ()
2 ol S o Sdes G (A A) WSl oed jpad
St yedome S92 Sl (55l HSE o592
ol s 2l sl Wi glio s laplejle (0 )
s—du Sl i g HSE ¢y o i 9, Slos
sloazld sl 5 S, b dejls 395 3 Sles
sle ol s (V) s oy Slee o
s 8 Slos iomin p ogdle HSE & Sloe 3]
bls Solais glolis 4 e wilgs oo o i
5 <les )0 9 HSE (sle g5l Sy 2alS g 052
Ot Loy 2 (VY AT) 05,5 lojlws (659
sl LSl 5 malr 502,15 6951 (555G dao oo
s 5503l 5 Gal )55l plall Jyax cox
OIS syl pi calize 3bloe ,o HSE o pos
= a5 cwl oais gilwosly 5 b e pl
HSE | Sioa il § SianiiS 55,Skee (gla_asls
5 039 j3e 4z Byo a5 515 3925 bas o e o
ol dn boye ool gilwaioles 5 ozl
ol bl o pde piia sladdlge g Alfcuin
I3 ek g phomie 9550 Wl ool 1) S jlasone
O | s gais 1,8 0 Shae 35k ol 1 g o0l
NI S TRV R RO YCE SRV
Olie et )3 PBLS S 5 283 L cnlie (S0

doJdlo

AA_.VJL)‘S_A BIAyyEge G’YL’ Coo! ] ‘;A’) sbase>
Lo cplplo oS o oloul ccul st b o axl
Slimwly )0 (Pl plome an 1y @Y pladl oiiles o
3, Slas 4 535 10 (V) e plox] QT Sgde 9yt
6L‘°u4->L~ )| oolawl l) > QLA)L.: w‘u\.@‘.’ 9 t5"‘°"‘
F o e 5 S el gy g (cosl o lol 0oy pas
F o eaidy Cawd 5l slags, F 5 Tend BB sl ool
o=l and e (S ojlasil oy g )55 SLISS
Cdilags g el Camdg dslie Baa L Oledl]
Pl Lyl (o 4y mizmen 5 o 5 oS0k
OSHA .]a_...:j.: 03— ;n_s).u 6L¢ ua.‘>L...: UB; <?
Lol ams flid |y grosl o, Slos 95y Condg &lgs oo
ol Gaa (V) oS o pase e |y cnl @il
Sledbl a g ceilogy 9 (=l 0 Slas (5,505l
S laul g S8, iy Gl Loatal) 003
So aS il glocudles g o] da il !
=l g sdlage Ol s S e date 4 lojle
99 A asl 0, Sles glo 2l () woo oo ploxl
ool T g 2L 5 Ty ey (AL Lol s
5 Olejbe Sleladl g 0 slo (ald 358 (o o
J—8 coly > 984 5l (6 pSiin § (S Ll ey
9Bt any slag) £9-8g 5l am lojle o Slas (i

() wies o plis | QT Cllge g p)lee ualS
el slo i, 5l (650 e dieils by ol (ST o
5 SO S ol 00,518 sl g3 ,40l 5 g S e
09-8059) x99 9 S b Jolws ( Sz
oo lailog an |y (6 j9al Copase do ol
R A Capie 5 S-S Siaeln (B g
= SloasS pad g oanl L35 a5 e Jalge

I OSHA

2RIR

3 Leading Indicator
4 Lagging Indicator

Iran Occupational health.2019 (Apr-May);16(1):60-71. v



\-7 s
| J

Leading & Lagging Performance Indicators

.))Slo& L;Aﬁlf d[‘z’ L)”L“’ gb’djl d;i” -y JS.M:

v
[ Leading Performance

s

&5 ik 3 Fkes iy

¥ ¥
Y r ~
Lagging Performance
‘ na f erfom Leading Performance Indicators N

OhSen 5 oMo o

HSE 3 ;0o Cai yiiho pravmes
7 ]

HSE-MS 3 y5ket o555 yiils HSE - MS glawisT il 3 5Sez il 5o y g0

Sredyy M -

asbe g plajls -

HSE _iw s -

Solys e -

LNV

ol - HSE 5, aalip g 3 Sles cupin -
ety - ey Sz -
G el iyl -
Gl IS5 -
i ot i
Jélie HSE aaliwblis -
HSE s - ERP -

gt HSE -

HSE jijpei -

v @) et iy opl &

5 bl gl ey Jalge il
oPigsl feasdle -
lbl,l -
b Jeall s -
oliley HSE -
PTW -

il sl pel

slearli 5o,k 5l 28 HSE o, Slae guad,
gl i 4 g ais § O a0 HSE o ,Slee b))
HSE s, Sloe Las,) ;8 60— Copose sla,gS
Ol 4 ax> g pae g, ol 51L(VF) cnl sais aBls
iy 5 Lol s Lagas L oal it s
ale el pals b g coadly 5l 450 | onal Josay
65 Sy (B yme (e Ghaghy nl cSle salys
S0y alises Bblie oS (aiuds, Cus (5,5
5 S0t L HSE o, Slas LLs 5l b gt oIS
S S NS LS’l_’))‘ ‘5‘_\_._15 LsLasua.>L~o GAHP M

Soled oo et 1y 5 4 HSE

I3 009)

—ilony £95 5l 6005 —(Shmog caslllas (o
o pelz N So il aslllas (pl Sas ailow
SS8bes 2l oS gl aSld (e sl
oo ¥ 1V S llae dalllas ol il o HSE
RUSE I

ol ad> 0 ¥ ghls g (g, V JSS Gillas
i Sloadlge o, Sloe (ialy slojgome L]
99 Sbes (aly sla ald (ngas 0 Sles by
e 8 2t 5, Shos slS sl el el
sl

sloyazli g Ls g0 LA/ Jgl 4o o
St S prto gHSE (50K ac

4o by (Fo oo b pitn Elgil 5 (sl 5o

Iran Occupational health.2019 (Apr-May);16(1):60-71.

[ 8 ks gl ol |
ol

Key Performance
Indicators

38l 1S sl yasls Clsal g cpghs Jaa ) JSS

e 50 Sliniod £9,0 sl s (ol (2 il
Cdlags g el 0, Slas (6,5 ojlil slo ua.‘>l...o
erar o Oladss 0,65 oS VA Lo 5l logas
L ool gl (655 ojlail @y s ol 2 b Lo
LY RN ST JSTRIRVNE 5P T
s Rate Like Jdndex L sbMa ol U o 51 L3
sleosly 059l Lal &85 oo plxil Measurement

KPI (Key Performance Indicator) ndicator
(7 A0F) g b (e aB)S L0 Jooro jo-La

)l sbe (a3l (agas 9 (s3game Slallla
S utss ezl ctansl 4185 alosl HSE o Slos
@l a8 (el 5550 (OGP 5L5 5 ot
O oo (AP l_i.l).o‘ Sl (55"““-“"" 9 (CCSP)
Sfdes slo (azll (pgai 05> po JUd o plejlu
Oy (§ 0 Slallas (VY=Y ) il o HSE
S8ee sla APl (ngad (S3dsate 0j9> )0 (69,50
OhSes 5 gels Slalllas ol (ol 92y
e (V) L en g 5 (V10) s (Y- +0)
el @l eiliss sla Jow (YT WYY Y) waly
Lo Joos Jed 51 b lojls 5 aslio HSE o Slae
0 32995 0,0é g OGP MISHA® . D&SO (¢ e
WSl (oo aie slo Sy )l plaS e a5 ol
5 el s w538 Sl dbss o (YO-YY)

5> Diekemper and Spartz
6 Method for Industrial Safety and Health Activity
Assessment

7¥




w HSE ot s 3 )Sdas b)) slo padls (25 (59 9 e Jo 1))

Jold 6t S e 5 (V JSC8) 00 5 @lie (oo
(oleizl s (o cgolatdl g lnl gle 055>
P8 g el (oolid Comoz (gilo sl 5 (5 lors
Sba A ll 0035 el e ko 5 (e
Dl pis Sl Ay ulul 525 ez o Slee
(il ( soul 055> & O HSE o, Sles o9,
(g9 st HSE 5 S8 ijgel cummnj b mo
UK ERNPRY

sl slo sl olmid] p)lgz 4lo yo
3 KXloc

S Sdee (6,5 ojlasl a5l gy S sbml sl
Ly a8 olocss 45 LPI 8laws Ceny 505 HSE MS
aS cwl oo cpay cpl b (ials LKPL ¢y egs
Ot 9 2 S99 b (Al (e 0
00,8 bl line gls Jlae bl b asls

S Sdes oS sla e s Sl Y IS
OSoe (sole (gt )d s (oo LIS ) Buliod (ol o
codly gt asla Ol gl il Lyl col
Lo loxs dcgoammo oy i Bgyre 1 S Lol (YY) 04
Cot o i 0,8as 039> o atll Okl gl
(5 ysS 03l LB y00 o3ns ISMART iieo lgic
&= sdlioe (Gloj 4 dpde g Lad o liws LB
s Sty V) (S g b Lo (ol 40 bge o
SYA) Gl o 4l (Fo)+) s, LS 5 (V390)
(Y

O 3 8y Shee (salS slo ezl al> e ol 5o
polie bl o oo glsil glo Lasls ggaze
Sl AHP g, 5l oalicsl b HSE Ca pyte s
SSe b o2y Dy a4 et (aled s )5
A (600 A o S 5o Coejl 5 050 )5 dulie
Vg (Gl (2 5eS) VA (am S0e S 90

ISO .OHSAS 18001 HSE-MS) cilag 5 e
é)_i.l.o.c- LS’L’))‘ Sg=>g0 LgLQLJ‘"ﬁ) 6‘9.:‘ 4(0;:.& 9 14001
(sl s o maw o cblags g el
Sl slosaly g Laasl ol o Joall giws
Ot Sl Bl 5 (el Copoe Slapiancs
S50 ol Guind 5o (69,8es slo aSll g oy
Glasoil e ad> e ol 0285 )18 dalllae
oanlive (5,10,0—d calides 3blio saxio Sl
L soxe luds J,&w 9 a>las ‘Lg)lf LgL:b..\;.J)é
9 HSE o pus sl HSE Llils IS g ol oo
Al ® 0y aw O HSE o, Slae b)) slo,sme
Lgd_zed_ﬁ.flahg]e‘_&%ﬁa_aB)j_?md_?rﬂﬁ‘)jm
IRV

ol pew sl adso ST og0 4l po
S Kloc

5, S5, 5l eolaiwl aS el o1 51 S Laazily
Sl 4z )LSe p egdle alisie slaojem 50 (comnns
ool e ol @il ol jer 4y 55 1) Oldes
o pde lize b pins b sl Sl (6 ks
Sl (loe an |y Cnj oo g (el ccllags
ol sl addse (6.5 IS5 sl ools )8 0e5 colad
)‘ o= 4_1.‘>).a U‘"‘ o ..\_...:L: = Q)S.Lo.c ‘_g)..fo)Lb‘
S,Sdes ol lo adlge (b)) sloygmme (et
Gllae 3, Slos by slojgome 5l S 0 4 by e

oplac (b)) sl e bl (g spgw 4l po
50405 HSE

L5 SMART slajlons bl (75 sloanin
G=b (5795 dnalie 28T plail 0 (LULSE

8 Lagging Performance Indicators

70

i 8y Shoe Sb551 sla ezl al> o (ol 5o

24 bgye glo adlge ulol 5 (508 HSE o o
0a Ll 00 )5 e 0 Slee il slojsome Sl plas
S pde g ainl B g ome 90 50 g iy 0, Slee slo
S ppoe s hol jolie Gulusl iy (00
Lz (s, 504 8 5l adee VA Lol HSE

7 Leading Performance Indicators

Iran Occupational health.2019 (Apr-May);16(1):60-71.



95 Sauglio )3 AHP comen | s =) Jgus

ol Frte 5 e Sk Pt NS Sl
3 ¥ Iy v ! i e
allas ol 0 (YVV-YY) cwl oo e (Y-1Y) ~ ~ ) aal,
et 9 0,8ee Glo a3l g o jeme (> A lie 1 ali 21"
O rmd j a4y axgil sslinl b b a3 li Jig lo A= a21: an =
Expert Choicell 58l a5 5l Ll 5,15 o o G,y d., 1
A eolawl B
1 ap din
. 1
Laisl — 1 n
. . . a2
Slllas 51 (6 ,=S 0,0 7 9 Laglyopds o azdl i i 1
i 3 Shos 2b3,1 Gloasll g o jgmme (i din  Qan .

sl V' Jgaz 00,85 i 6 4 HSE o o
VOO g adlgo Yo gooome jlamd oo LS Y oo
9 4.9.]}4 YA e Yo W) LRy -))il.o.c ‘5:1.’))‘ ua.'>l....:
s 318 ALy j9ome 4 b ye (a3l A
G e one g (i) cBloge o o i
o sl asll fgemme | (6 S e 00D s
Lgl_bua}l_m 9 Lb)ﬁm u.._..su )‘ o= .».\_3)‘o 03l
S e egas 50 Bl oS slael 51 S6 e Sl
5 Loygome an Lo e (o295 Slalio logm be
)‘)J“D)_' o)|5 8l O ygody (_gb)ﬁo.c (_gL(bua}Lu
2309 s ¥ Jgu .uo,5 EXPERT CHOICE
oo ) Bt 8 Slee guldS sla ali g by
ey olas l u"’l-“ VOO ggome
g 32 sl gome dp — PN gy PR C"l—‘-’
(+/1+V#) Jeliio HSE aulwlils 9 (+/NVAA) 5, -,
Ot 02 039 Opr—eS 9 (e SIS S
sloadlas 0 il o j9ome a3 (60 Slas (sl ygoo
shls cus 0 CNO)HSE o590l 5 ((IVFY) o]
&3 Sdee sloygome o )3 Oj9 (RS 9 (r b
5 Syleno 9 ((/V+)) (goladl g,luky 5 j9o0 as

Iran Occupational health.2019 (Apr-May);16(1):60-71.

YO Le pasls (28 0js lp al> o (5o

s..)l_‘>u.:‘ 4_:).‘>u 9 ua_,am u,uLm‘ » °)'.‘".> OLAJLA-M.’)[S
79> Dlalio G ile 0551 Gy 5l amy aiad
ooy sl esliiwl L ) zmles ool o pms o gl g5l
Slaslie s lo g plesl Koo b cwiin .5l
2 sl Voalaly Jgo 8 85k jlend plesl ()
¥ akal,

n 1/n
Hg = (l_[ al-) = 1/ay.a; ... ayd;;

i=1

1
—rx1 =2 = —
= (ai]' X aij X ... X a{?)m

robie 2l 09 (i 5eSles 5l ol 59
odid 1Sl ;ST ecncs Jbos 9 ol bl ol
Do odle (LIS T L paie ;0 295 dwglie 4 by ye
s o ¥oadal, 5l giw ,o polic Sl oy olSST
¥ adal,
3

Wi=sm—
i=1""1

o9t oy 5 elomily B (Sdezy 4 w25l

2 P o=l eSS Bl 5 sules a8l 05
St o sl B s 65 el WSS >
035 ol AHP (g, «(5,928 5 (ole «goladl
Ol le 0, g oud oolaiwl ole yg—in ;0 (4l
xS 5 (VAT L, (Y 5) oS Loy

55



w HSE ot s 3 )Sdas b)) slo padls (25 (59 9 e Jo 1))

odd cpodi 3,8dee il slayadls 5 bayge S - Y Jous

il e (gla s L3 dlas Uil e (laddlge dluss layols g ladilge
> Sles >Skos o e
A A HSE-MS (lassi g
¥ i HSE-MS > Skes (59,5
WV CRAS Cople
AT Y. E9omo

Mes)wsgw1—‘é_i;@)ééu)5mﬁ}
¥ s 0 a0 Sles 2l Y L plas o (g5l
aisly plaisl ogzu |y (6 i Cu pae jeome 4y by ye

Sy Azl 9 S

S g e @) 5l aalllas plool | Bas
il sls o, HSE o Shoe b3l o asls
Ay Joe (S Slalllae (o 2 b ol (o
235 plowl Jae Gl bl 2 s e

b9 dcgazmo ) il ooiod mlis ulwl
=60, Shos sl 920 HSE ;o0 051,88 (60 Sloe
9 uLo)'Lw" 9 "M) MJ)JJ_A" ‘"‘.5)_1.9) 5 J_Q.ﬂ.’;”
5 sl oLl 5o ciian (ie (b))l Bl 5"l
Sl 0010 uLw.u A.JLO.A-QJU s.\_«...B)f )|)J Pg— g PO
2 eY 6l Olgedn Supie Soe ni 9 S

9 Ot LIS e 5 (YY) g5l 0
ot (69, Shes slojgme (e 50 ()5 (ray—eS
ojlail sl (el (gmaisy 5l Ly il (o 50
hloas asli Ve wad fpgas o, Slee (5,5
Olg—m asog La ezl plo 4 Cand ()59 (p den
S Jso2) 23,5 Sl s Shos golS slaasLa
iy s Vg VY slaws aSlh Ve faee
S e g amt HSE ail b slajgome 4 by e
Al g0 Sles slojgme pj o 5o ablice 500
95 b g S0l S pas sl jge 1 HSE
shls 0, Shos (ulS (a3lts O L plaS jo (g 5ee
=5l d Gl 6 S lal e Ll o iy
@3,Slas y5 e 3 il o HSE ayl 3 glo 9o
0 La F 3ot b ey Laae jome ) HSE ases

P et “"—“"‘A'er’ 9 Lr""“‘ LSL“’)W £y 9 LQA:«.JS 0)51‘,..:
Slasd oyt s s g an asla Y L plas

G S pde joome )3 Midg HsSde j9me ;3 ALl

SR Cy e g dom (63 )Sdas (slygome (23 (jg s~ Jgus

08 38des gl gl asla 09 G Sdes Glojpre ;. dSles laje )
HSE

DARNS HSE Glual 4 obiwd cas 3 p5Y @lio janass AR Sb) g 3485

NANat HSE (s 4oy (ol jo Jld oS )lie

Y08 HSE o,ls) ilojls oK3ls yoe ale s olojls

ALY HSE 55 438 glie

el HSE Lie b3 535 g a5 o[-Y5 HSE e ks

<Yy elgs Judoo g 4500 [y @olys oy o

AN HSE _ie b ,S55b sl

Ale (a5l Ga)155) @il gl o

o[+ HSlew HSE oo 1 @nlgs o pie pllss oKl

/-0 o Jlogl g cadly> dud oo g ol

N\Fo ohlad Lol ALY Sy Ca o

vy ol plwliss allbd Sy oLl

-I¥AS b Sy 20l g S cleladl gl )

AT HSE (¢l asby o[-V sShes g shy asby

<IYAY HSE cilual HSE

m

Iran Occupational health.2019 (Apr-May);16(1):60-71.



OhSen 5 oMo o

Iran Occupational health.2019 (Apr-May);16(1):60-71.

ol 5 L dl) guig e HSE" 5" _ial”
oLl o i ian J5g bl Bl 5l M(eig e
el o Moty 60, ee 5o 5 p90 9 Ul
oy9> oly > 10 asly was aSbxl 5l aws 5 )18
St Syl g Cudlogs 055> 99 4 S (S
Gl sbiadld 1o (al oje Dyt g 0dg: ms
ol ol il o gyt (S0 S Glils (syle 00
S rdis ($39 wuyo Foul joome a5 Conl oil 9o
63 Slos sLaj97me aucmglgl 1o wales S
&b g0, Shoe sl 970 (s b o s

aoll =Y Jgus
09 SSlas gl e paila 0J9 $3Sdes slayme 5 3Sdes slajgme iy
HSE
g
AL S 6l oy (£S5 5 e g swyil sl 4oy -[o¥8 alop (S by
A S sl alo o Jgtuo Sludl (slagys HSE oMo
AN HSE )5l slo 4l (sl o/-¥Q G553 smen | oyl
AR HSE (sl (sl (st fl ot
AN oo o Gl pac 28 9 (65K
ALV HSE (lo (sjuee !
N Cupde 6555k Oluds JSis
-IYwY S e a3 g 4 WAL By 9 Sl JpuS
/VEN Sl xje5
<FYY iy Sy o 118 392 /oy o o e
<IYPY 3 390 (IS Sbleidig @)l 5 Sl Sy (2L )
<IAYY HSE (slouiy] b 3 Jélio HSE aobuslis ol jl oslizl Y Jéliw HSE ol
-/\o¥ otz (5l byl ol -[-F8 Sl Laulys s Sl
DAV &hsl bylys 3 (uiSly dely g )b
-hva gy s (295
s la,5ilo (sl
<Yay 231 olj Jelos il & bgpye sla 3lbail puas 3L AVE Sl ] ol ol else el
AN 15 b Jelss il s plos] 5 cwdly
-I\Y¥ N oMo Sl & bgsye (2ol lelsdl plos
IYFY HSE 5590l slo aobiys (sl o/+¥A iy [ 90l [ Mo
<IYe¥ HSE (liaodo (e oL 658 &0 5 ol
Yy oS, HSE (b conMo o (15|
AN HSE (slos Slas lis ,5 (o o55tol cul gt o/+YA Slojles 59,0 bl
IV ECYERIREA R
<INYD o Josllygzod o985 % ool Sllas sla Joollygss
-Ivyv o Jodlygd 390!
<IYAY b Jodlygind gyl yge @)l
-IYYR (0 Solay HSE clles J58) ,olay S olej ,» HSE clilyl --0¥ Solew HSE ¢y e
-/yva o Sley HSE Sy o o
NAYeS (658 ygmd) Sog8 ©Malra 3 HSE g o
+[0-¥ & lojre pllss i -/-¥¥ (PTW) ()5 slojone
0 Sos Lo jgme HOE jp om0 a3, Shoe Cgaone Loptoncns joel Snlidge S9ty g Ay

Lis g obmlar pile ) Co o Ll cnl )3 5 39,5 oo
sl 5 olake LSt oz SIHSE jipe Kin b
G S 30 9 &S \lie g HSE o Slae 5 gz 0551
HSE o o pis dxwgy )0 o a oo
Sl S So s 0, Ses j5ome g (THasilo
L 1y iy LS polie b b gl ;o a5l
3,l0 HSE b s s yolic j 5 g yolic plo
25500 i dnsgs g Lad> )3 0uis B e
il a potl L el e Ll il
Sl s (gonmglgl yo wdllas (ol )5 ioren

A




w HSE ot s 3 )Sdas b)) slo padls (25 (59 9 e Jo 1))

PV B PR
09 38des 0l sl yadla 09 $3Sdes slayme 25 3Sles slaygme  udy
HSE
Yy (©lah) yeo 5 Sy oy Iv¥eY sos
NN (ASR) s> wrs o po
o[-a5 (FSI) ssls 1,5 —ons aslis
AVl 3 b gla et g Y cuslag HSE )0 4o Y
AN S o g Uo)lss )b (S, wo
DAY Slgdl Sliles Jidgy do )y
RN sixivo sabilons DAL Congj Lo
AT otlosd —o slony
NANTd Sois 05 sbblawy
AT lga (sl oais YT
<lo-y 89y 0> 3 HSE 35501 il OALE HSE 35401
ARV iy 050 HSE 5901 il
</¥ov HSE Ko b «l AV HSE K s
-Jo¥y il jasls
Nitat (High Risks) Jgs b (sla Sy JyiS Lasls AN %95 HSE
-IY$ Sy sig e salas 5 oSl (9005 lias 5 SLel)
«IVo- ailato ) HSE wiljlacl g 43090 50 DA dladl glul
<IYAS el Sless g Sl 5T sl 4 (o yid DARA el g (Kin s
DAY bl 3STye dy (o yiawd Y
AnaY adhis Colwe JS 4 03gwy8 cdl Colne cuns <Yy Sl g 6ylono SR Cay e
-I¥¥0 b ol JS & aye bl b ol s
<IfYY 586 bad 5 Comes <[\YA ol Comer
-/ aahio Colun JS 4 dihio gxio 68 Colue Cans -Iv¥eY (5o g (o

g buld A 4 g 48,5 &)90 HSE o See 205
HSE o, Slae ol o (6 b o pie slo,quS
—olaBl g Golaie 4y axgi L aS sl onis aSls
SLo,siSl ke (st S e sl Sl (pos:
(elid Smez (S8 5 eleix] (goladd]
o a2y pis Sk g Ao (Sl et 5 5 lens
o) 5 Lol mbs bzl (pl 25U 5 A8
azzlye el 2als' b g Cosdly 51 a0 1) oanl Josay
Ll doly>
ol asls B Ken g el anlllas o
HHSE) Conyjlams 5 (ol coedlage Gojeel" Jalis
Slaladl slass" Mons 55, HSE (glaazeas slass”
Slan" g "l ;o anie gl M4t SO g0
Olgeas !
S5 513 sunas; 3,50 HOE (o0 Sles sla Lt
5 bl g 0390 j5 e 4z o aasls pl a5
HSE conoe pimpms jmobie nj g polie (g3luosly
g 1y gyl i calizdes 3blis jo aisl il

'

#4

39 il Bl 5l i g s 5 Mgoladl
60 Shes jome 5 p95 5 Jol oLl )0 o e
aS aid S )15 ST el o il et g s lens"
Sleladl Jael jo HSE &l Liel 5 a9 oo L
o8 5 g HSE slasSy; als’ s
oL sle,ssls Jold) adlaie golaidl (5 iy !
cloaise 5l pincanl glalbls Glels cawy
Lo dood )0 (B> 1) Cume 5 Cdle
&b jeome ol oo S Ly ggiie 5 Saste
S ams e BLis ¥ ojled Jsir gl sl " golazd
BV e iie gadS o, Slae asli Ve go e
@S ) 98loo HSE wiul$ jome oy bgy e a3 ls
5 (oS b n Joo (b ulul was oo ol
2wl o Moty 0,Skes slo a3l gany Culyl
Sy an (Y 10) SiwgysSog wlalllas mlis b a5
5 2l ool d a 538 ol idss o (YY) o)l
sboarls 5o,k 5l Ldd HSE o, Shee (uias,

? Leading performance indicator

Iran Occupational health.2019 (Apr-May);16(1):60-71.



S Sdos Cy poe g_g..al sl yeome gy HSE
plw g g pae DS JLslo gos wlsl ol
Sslw ) il ool HlAS 006 sba el )b
slaazls s o lis Lo loyes oupow
oy i sloadlgo olwly ool #l zel
ly 6y HSE o, Slae 0silgs i olgas 4y HSE
(solaidl glal Jod 5l ole eSSy aas by
5 Golone (elid Ceroz (eloizb Sin )b
J=B jeta wlg (e (Sio - o 5 (55l 0t
HSE o oo pivamw o,8les Cundg o glaba>do
5 >k )0 Gy ro nlply bl HlS 556 6 0l
3 Slos (6,5 o3lasl ol laa Lo alis cpous
3350 S pde s Sl ST 2 pae glapias
oo 5 2o il Shas als @5 65,5 )3 4y

Akl ye3 5 Jels

JUSWERPISERE-Y

5 a8 glas plod jlal vy B s

5958,5 5L Sed ragi ol sl b,
WSlidss el Cogle slacoles 5l e

JLeS a5l Sy pole suSiiils Ko b o ggmeiils

Nyglise Jory Slo )08 5 S
References
1. Franceschini F, Galetto M, Maisano D.
Management by measurement: Designing key

indicators and performance measurement systems:
Springer Science & Business Media; 2007.

2. Hinze J, Thurman S, Wehle A. Leading
indicators of construction safety performance. Safe
Sci. 2013;51(1):23-8.

3. Redinger CF, Levine SP. Development and
evaluation of the Michigan Occupational Health and
Safety Management System Assessment Instrument:
a universal OHSMS performance measurement tool.
Am Indust Hyg Assoc. 1998;59(8):572-81.

4. @ien K, Utne IB, Herrera IA. Building safety
indicators: Part 1-theoretical foundation. Safe Sci.
2011;49(2):148-61.

5. Maleki S. D-BSEoSUDIwWEQS, Physical and
Urban Indicators (Case Study: Eight Districts of
Sahvaz). Struct Urban Manag Stud. 2014;1(3):29-54.

6. Bahrmand E, Rotrdoh GJ. safety and
environmental management of urban parks in Iran.
Man Enviro. 2013;11:10-22.

7. Sarrafi M. AMAtcocaaipitl, regulations and

Iran Occupational health.2019 (Apr-May);16(1):60-71.

OhSen 5 oMo o

o l,d oS Slee Lasls FY Gl a5 amo o
5o 4 (S o Sles a2l V7 HSE 5
4lS (6 Co e (S 0 Sles el ¥ HSE
A2 oo e |y (64 HSE Cu o e ol
Go—udSy 4o s"Q‘)&AJb 9 6‘>L?")"°JH axllae jo (YO)
S s i 8, Sles p fge GulS a3LS VO
4y Smodl e o)l S 9 cis <5 ,8 HSE
A ysSde ool sl iSl e Sl po LS
5" Slojlw sl Mol s luls” slagiS
s lyd gy 5l eolawl a8 bl plans! "l
OS5 513 9 (AHP) (ilpe alds oo
5 Oloslws 5 " Sy o’ 68, Sloe (sl jgome
Ly ol aallin Calts Sl pys 5 sl 45, 0 "ol
5 ! () ail o "o San 5 gobT i dalllas
Al laasli olad Julod 5 )y ;0 ")) Sen
A La YO 51T g Jslse 5 (60 diaiign
(o2l )5 g oS (eolaidl - cloiz) calize
A0ged ookl (Dbl )l 5 (cw s § aorean )
" golail g lonb" g0 Shee sloygme 5l soliwl aS
o Slos lajgme plgie 4 " elazzl 5 (a2
aslllae L jol adlas cale s 5l 6 48 o e
s (V) o ib e "L Sen 5 o,
Olee cov camgh 0 o SKee g BLIB" Clallas
5 el Bl Copae 5 Sy U "
sl s "l le s 4 oliiws 40 s jlae
O« 5l Giam HSE Co pacs pices (g3lwosly b aS
aalos b et sl 4 plites e jlas o
30 G Cu e s ygze s yols SJBo aS ol
Gl bl HSE o ) Sles (ganas; 5 2Lo))
Ly il aalllne canl s 51 5 s b,
Sgb ataii (YA) aib oo " o), Sen g BLLIB" aalllas
1553 Joe Bllassl Ll andllas (ol o 31 Jow
plw 0 HSE o, Slae sla a3l pngas Cge
HSE <0 pos i sl)ls mlio g Lo lojw
5 ool oS S plaean alys o I Bl o
Gidisie Gblie oS Guuas; sl oS
HSE s, Slat s g laplajlo plo 5 6l
2,8 )18 solaiwl )50
Lo ai L e ams o Lt anlllas ol gl
Co i i sloadlse 1 odle HSE 5 Sles

Ve



e HSE o pote s 3 )Sdas (b)) o padls (5 (59 9 o Je 1)

urban management of the country. Geographic Res.
2008;40(2):115-34.

8. Dess GG, Robinson RB. Measuring
organizational performance in the absence of
objective measures: the case of the privately-held
firm and conglomerate business unit. Strategic
management journal. 1984;5(3)265-73.

9. Institute E.  https://www.energyinst.org/
technical/psm/psm-framework

10. Amir-Heidari P, Maknoon R, Taheri B, Bazyari
M. A new framework for HSE performance
measurement  and  monitoring.  Safe  Sci.
2017;100:157-67.

11. Shafaei Gholami P, Nassiri P, Yarahmadi R,
Hamidi A, Mirkazemi R. Assessment of contractors
HSE performance based on key indicators in a
petrochemical industrial setting:(a case study). Iran
Occup Health. 2014;11(3).

12. Alibabaei A, Matin AH, Khanijazani R,
Nourian R, Bastani H, Mohebi A. The Extraction of
Affecting Processes on the Management of Health,
Safety and Environment (Case Study Mapna Group
MD 2 in 2016). Iran J Health Safe Enviro.
2017;4(1):699-704.

13. Haas EJ, Yorio P. Exploring the state of health
and safety management system performance
measurement in mining organizations. Safe Sci.
2016;83:48-58.

14. Hemmati G. Develop indicators to ensure
competence of Health.

15. Tarrants WE. The measurement of safety
performance: University of Michigan-Dearborn;
1980.

16. Kjellén U. Prevention of accidents through
experience feedback: CRC Press; 2000.

17. Swuste P, Theunissen J, Schmitz P, Reniers G,
Blokland P. Process safety indicators, a review of
literature. J Loss Prev Process Indust. 2016;40:162-
73.

18. Wilkinson P. Progress on Process Safety
Indicators—Necessary but Not Sufficient? Discuss.
Pap., US Chem. Saf. Hazard Investig. Board, Noetic
Risk Sol., Washington, DC; 2012.

19. Landucci G, Tugnoli A, Cozzani V. Inherent
safety key performance indicators for hydrogen
storage systems. J Hazard Mat. 2008;159(2):554-66.

20. Frank W. Process safety culture in the CCPS
risk based process safety model. Process Safe
Progress. 2007;26(3):203-8.

21. Cambon J, Guarnieri F, Groeneweg J. Towards
a new tool for measuring Safety Management
Systems performance. Learning from Diversity:
Model-Based Evaluation of Opportunities for Process
(Re)-Design and Increasing Company Resilience.
2006:53.

22. Podgorski D. Measuring operational
performance of OSH management system-A
demonstration of AHP-based selection of leading key

performance indicators. Safe Sci. 2015;73:146-66.

23. Witter RE. Guidelines for hazard evaluation
procedures. Plant/Operations Progress.
1992;11(2):50-2.

24. Energy UDo. The Public Inquiry Into the Piper
Alpha Disaster1990.

25. Safety CfCP. Guidelines for chemical process
quantitative risk analysis: Center for Chemical
Process Safety/AIChE; 2000.

26.  Sadoughi S, Yarahmadi R, Taghdisi MH,
Mehrabi Y. Evaluating and prioritizing of
performance indicators of health, safety, and
environment using fuzzy TOPSIS. Afr J Business
Manag. 2012;6(5):2026-33.

27. Hale A. Why safety performance indicators?
Safe Sci. 2009;47(4):479-80.

28. Kjellén U. The safety measurement problem
revisited. Safe Sci. 2009;47(4):486-9.

29. Rockwell T. Safety performance measurement.
J Indust Engineer. 1959;10(01).

30. Carlucci D. Evaluating and selecting key
performance indicators: an ANP-based model.
Measur Business Excellen. 2010;14(2):66-76.

31. Vaidya OS, Kumar S. Analytic hierarchy
process: An overview of applications. European J
Operat Res. 2006;169(1):1-29.

32. Subramanian N, Ramanathan R. A review of
applications of Analytic Hierarchy Process in
operations management. Int J Product Econom.
2012;138(2):215-41.

33. Falahati M, Zokaei M, Sadeghi Naeini H,
Moradi GR. Determination of variables and
anthropometric indicators for classroom chair design
(study group: Tehran University medicine science -
2011). Iran Occup Health. 2013;10(2):99-108.

34. U.S. Chemical Safety and Hazard investigation
Board SB, Hazard of Nitrogen Asphyxiation june
2003.

35. Yarahmadi R SFS, Taheri F, Moridi P. Priority
of Occupational Safety and Health indexes Based on
the Multi Criteria Decision Making in Construction
Industries. Iran Occup Health. 2016;12(6):39-47.

36.  Abdolhosseini AN, Almasi S. Ranking and
Prioritizing 25 Key Indicators Affecting the
Performance of HSE Management System in Pars Oil
and Gas Company in AHP Method. Int J Basic Sci
Appl Res. 2016;5(3):181-185.

37. Zarrabi A SH, MohammadiJ, Varesi H-R.
Spatial Analysis of Urban Growth Indicators (Case
Study: Isfahan Townships). Hum Geograp Res.
2011;43(3):1-18.

38. Ghalibaf MB, Rajabi-Ali-Asgar, Sharafati-
Nexhad M. The role and influence of culture and
health, safety and environmental management in
achieving sustainable cities. Third National
Conference on Safety Engineering and HSE
Management; Tehran, 2009.

Iran Occupational health.2019 (Apr-May);16(1):60-71. A



