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Abstra c t: To  imp ro ve  c o nstruc tio n site  sa fe ty, e mp ha sis ha s b e e n p la c e d  o n the  imp le me nta tio n o f sa fe ty pro g ra ms. In o rd e r to  suc c e ssfully g a in fro m sa fe ty 

p ro g ra ms, fa c to rs tha t a ffe c t the ir imp ro ve me nt ne e d  to  b e  stud ie d . Sixte e n c ritic a l suc c e ss fa c to rs o f sa fe ty p ro g ra ms we re  ide ntifie d  fro m sa fe ty lite ra ture , 

a nd  the se  we re  va lid a te d  b y sa fe ty e xp e rts. This stud y wa s und e rta ke n b y surve ying  70 re sp o nd e nts fro m me d ium- a nd  la rg e -sc a le  c o nstruc tio n p ro je c ts. It 

e xp lo re d  the  impo rta nc e  a nd  the  a c tua l sta tus o f c ritic a l suc c e ss fa c to rs (CSFs). G a p  a na lysis wa s use d  to  e xa mine  the  d iffe re nc e s b e twe e n the  imp o rta nc e  

o f the se  CSFs a nd  the ir a c tua l sta tus. This stud y fo und  tha t the  mo st c ritic a l p ro b le ms c ha ra c te rize d  b y the  la rg e st g a ps we re  ma na g e me nt sup p o rt, 

a p p ro pria te  sup e rvisio n, suffic ie nt re so urc e  a llo c a tio n, te a mwo rk, a nd  e ffe c tive  e nfo rc e me nt. Ra ising  the se  prio rity fa c to rs to  sa tisfa c to ry le ve ls wo uld  le a d  to  

suc c e ssful sa fe ty pro g ra ms, the re b y minimizing  a c c id e nts. 

 

Ke yword: Critic a l suc c e ss fa c to rs, Sa fe ty p ro g ra ms, Sa fe ty ma na g e me nt syste ms, Sa fe ty p e rfo rma nc e , Co nstruc tio n ind ustry 

 
 

INTRODUCTION 

 

Due  to  its ha za rd o us na ture , c o nstruc tio n is g lo b a lly 

p e rc e ive d  a s a n a c c id e nt-p ro ne  ind ustry. It ha s a lwa ys 

b e e n re p o rte d  tha t c o nstruc tio n wo rk ha s a  ve ry hig h ra te  

o f injurie s a nd  d e a ths. The re fo re , the re  is a  ne g a tive  

ste re o typ e  c o nc e rning  sa fe ty in the  c o nstruc tio n ind ustry.  

In re c e nt ye a rs, in o rd e r to  survive  in a  hig hly c o mp e titive  

ma rke t, ma ny c o nstruc tio n c o mp a nie s ha ve  b e g un 

c o nsid e ring  sa fe ty to  b e  o ne  o f the  ma in fa c to rs in 

re d uc ing  c o sts a sso c ia te d  with wo rk-re la te d  a c c id e nts a nd  
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a nd  injurie s. In Tha ila nd , c o nstruc tio n wo rk is g e ne ra lly 

la b o r-inte nsive  ra the r tha n te c hno lo g y-inte nsive . Mo st 

c o nstruc tio n wo rke rs a re  fa rme rs with lo w le ve ls o f 

e d uc a tio n a nd  skills. Ma ny a re  se a so na l wo rke rs who  d ivid e  

time  b e twe e n a g ric ulture  a nd  c o nstruc tio n.  Co nse q ue ntly, 

the  ra p id  e xp a nsio n o f c o nstruc tio n wo rk ha s b ro ug ht a  

p a ra lle l inc re a se  in injurie s to  unskille d  wo rke rs. The  

a c c id e nt a nd  injurie s sta tistic s fro m 2004 to  2005 sho we d  

tha t the  c o nstruc tio n ind ustry ha d  the  hig he st ra te  o f 

d e a ths, a c c o unting  fo r c lo se  to  a  hund re d  wo rke rs p e r 

ye a r, a nd  up  to  20,000 wo rke rs ha ve  suffe re d  mino r injurie s 

o n site s e ve ry ye a r (SSO, 2005).  Unfo rtuna te ly, it ha s a lwa ys 

b e e n hig he r tha n a ll o the r ind ustrie s.   
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 To  e limina te  c o nstruc tio n-re la te d  a c c id e nts, 

imp le me nta tio n o f sa fe ty p ro g ra m is re g a rd e d  a s a  ke y 

stra te g y b y b o th g o ve rnme nt a nd  p riva te  se c to rs.  Se ve ra l 

stud ie s, c o nd uc te d  b y Hislo p  (1991), Ta m a nd  Fung  (1998), 

Hinze  a nd  Ga mb a te se  (2003) a nd  Find le y e t a l. (2004), 

re ve a le d  tha t o utsta nd ing  sa fe ty p e rfo rma nc e  is c lo se ly 

re la te d  to  c o nstruc tio n p ro je c ts whe re  a n e ffe c tive  sa fe ty 

p ro g ra m is e sta b lishe d , imp le me nte d  a nd  ma inta ine d .  

Effe c tive  sa fe ty p ro g ra ms c a n sub sta ntia lly re d uc e  

a c c id e nts b e c a use  the y c a n he lp  ma na g e me nt to  

e limina te  unsa fe  p ra c tic e s b y wo rke rs a nd  c a n a lso  c re a te  

sa fe  wo rking  e nviro nme nts (Anto n, 1989; Ab d e lha mid  & 

Eve re tt, 2000).  Ad d itio na lly, He nsha w (2004) sta te d  tha t a n 

e ffe c tive  sa fe ty p ro g ra m c o uld  re sult in a  trip le  win; 

wo rke rs' live s wo uld  b e  sa ve d  a nd  p ro te c te d , c o st wo uld  

b e  re d uc e d  a nd  re turns o n inve stme nts wo uld  b e  

ma ximize d , a nd  wo rke rs' mo ra le  a nd  mo tiva tio n wo uld  b e  

ra ise d  whic h, in turn, wo uld  re sult in the  p ro d uc tio n o f hig h 

q ua lity p ro d uc ts a nd  se rvic e s.   

 

 Ho w c a n a  sa fe ty p ro g ra m b e  imp ro ve d ?  Ke y 

a c tivitie s tha t a re  a sso c ia te d  with, o r ne c e ssa ry fo r, 

suc c e ssful o utc o me s must b e  ta ke n into  se rio us 

c o nsid e ra tio n. Se ve ra l e xte nd e d  stud ie s ha ve  b e e n 

und e rta ke n to  sp o tlig ht ke y a c tivitie s c o ntrib uting  to  stro ng  

sa fe ty p ro g ra ms suc h a s to p  ma na g e me nt sup p o rt, 

suffic ie nt re so urc e  a llo c a tio n, te a mwo rk, wo rke r 

invo lve me nt, e tc .  In b usine ss te rms, the  ke y fa c to rs a re  

kno wn a s c ritic a l suc c e ss fa c to rs (CSFs). If the se  ke y 

a c tivitie s a re  no t imp le me nte d  suc c e ssfully, sa fe ty 

p ro g ra ms ma y fa il mise ra b ly. Sa fe ty re se a rc he rs ha ve  

a c kno wle d g e d  a nd  c o nfirme d  tha t sa fe ty p ro g ra m 

p e rfo rma nc e  d e p e nd s la rg e ly up o n the  sa tisfa c to ry re sults 

o f a  numb e r o f ke y a c tivitie s o r CSFs. Altho ug h the  

c o nne c tio n b e twe e n sa fe ty p ro g ra ms a nd  sa fe ty 

p e rfo rma nc e  ha s a lre a d y b e e n stud ie d  e xte nsive ly, ve ry 

little  re se a rc h ha s b e e n und e rta ke n to  p ro vid e  the  

c o nstruc tio n ind ustry with p ra c tic a l g uid e line s to  imp ro ve  

sa fe ty p ro g ra ms.   

 

 This stud y is a ime d  a t id e ntifying  the  c ritic a l fa c to rs 

a ffe c ting  the  imp ro ve me nt o f sa fe ty p ro g ra ms fro m sa fe ty 

lite ra ture  a nd  p re vio us re se a rc h a nd  a t e va lua ting  the se  

suc c e ss fa c to rs in o rd e r to  ra nk the  urg e nc y o f imp ro ving  

the m.  To  o b ta in the se  ra nking s, g a p  a na lysis wa s c a rrie d  

o ut to  me a sure  the  d iffe re nc e  b e twe e n the  d e g re e  o f 

imp o rta nc e  o f CSFs a nd  the  a c tua l sta tus o f CSFs. The  

re sults o f the  stud y c a n he lp  the  c o nstruc tio n ind ustry to  

id e ntify a nd  imp ro ve  the  hig h p rio rity CSFs, sho wn b y the  

la rg e  g a p s, in o rd e r to  imp ro ve  sa fe ty p ro g ra ms. 

 

 

REVIEW OF THAI CONSTRUCTION SAFETY 

 

The  vo lume  o f c o nstruc tio n pro je c ts ha s ra p id ly e xpa nd e d  

d ue  to  hig h d e ma nd . In Tha ila nd , the  numb e r o f 
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c o nstruc tio n wo rke rs is e stima te d  a t mo re  tha n two  millio n 

d uring  lo w se a so n with a n a d d itio na l o ne  millio n d uring  

hig h se a so n (ILO, 2000). Unfo rtuna te ly, the  c o nstruc tio n 

ind ustry ha s b e e n p e rc e ive d  a s the  mo st d a ng e ro us 

ind ustry, with the  hig he st numb e r o f injurie s a nd  fa ta litie s.  

Ea c h ye a r fro m 2002 to  2005, up  to  100 p e o p le  d ie d  o n 

c o nstruc tio n site s (SSO, 2005). Mo st o f the  wo rke rs in the  

c o nstruc tio n ind ustry a re  e ithe r se mi-skille d  o r unskille d  with 

a  lo w le ve l o f e d uc a tio n. The se  fa c to rs ma ke  it d iffic ult to  

ma inta in hig h sa fe ty sta nd a rd s in the  c o nstruc tio n ind ustry.   

 

 To  imp ro ve  c o nstruc tio n site  sa fe ty, te c hnic a l issue s 

a re  no  lo ng e r e mpha size d  a mo ng st g o ve rnme nta l 

a g e nc ie s a nd  p riva te  se c to rs.  The  d ire c tio n fo r a c c id e nt 

p re ve ntio n ha s b e e n shifte d  to  the  d e ve lo p me nt o f sa fe ty 

ma na g e me nt fra me wo rks p ro mo ting  the  imp le me nta tio n 

o f sa fe ty p ro g ra ms.  G ive n tha t the  p e rso na l sa fe ty a nd  

he a lth o f e a c h e mp lo ye e  is o f p rima ry c o nc e rn, the  

pre ve ntio n o f o c c up a tio na l a c c id e nts a nd  injurie s is o f 

suc h c o nse q ue nc e  tha t it sho uld  b e  g ive n p re c e d e nc e  

o ve r o p e ra tio na l p ro d uc tivity. Sirirutta na p ruk a nd  

Ana nta g ulna thi (2004) sta te d  tha t the re  is a  c o o p e ra tive  

e ffo rt a mo ng  g o ve rnme nta l a g e nc ie s a nd  no n-

g o ve rnme nta l a g e nc ie s in p ro mo ting  the  imp le me nta tio n 

o f sa fe ty pro g ra ms o n c o nstruc tio n site s. Co nstruc tio n 

c o ntra c to rs ha ve  inte g ra te d  sa fe ty p ro g ra ms, a s a  c o re  

func tio n, with d a y-to -d a y c o nstruc tio n o p e ra tio ns.   

  

 G o ve rnme nta l a g e nc ie s ha ve  p ut the ir e ffo rts into  

e nc o ura g ing  the  imp le me nta tio n o f sa fe ty p ro g ra ms 

thro ug h la w e nfo rc e me nt. The  Na tio na l Institute  fo r the  

Imp ro ve me nt o f Wo rking  Co nd itio ns a nd  Enviro nme nt 

(NICE) is a  g o ve rnme nta l a g e nc y e sta b lishe d  in 1983 und e r 

the  Ministry o f La b o ur.  It is the  ma in o rg a niza tio n in c ha rg e  

o f p ro vid ing  a d viso ry se rvic e s, c o nd uc ting  sa fe ty 

insp e c tio ns a nd  tra ining , e nfo rc ing  sa fe ty re g ula tio ns, 

c o lle c ting  a nd  d isse mina ting  sa fe ty info rma tio n, a nd  

d e ve lo p ing  p ra c tic a l g uid e line s fo r sa fe ty p ro g ra m 

imp le me nta tio n.   

 

 No n-g o ve rnme nta l a g e nc ie s ha ve  a lso  b e e n 

p ro mo ting  vo lunta ry sa fe ty p ro g ra ms. The  Sa fe ty a nd  

He a lth a t Wo rk Pro mo tio n Asso c ia tio n o f Tha ila nd  

(SHAWPAT) is a  c re d ib le  no n-g o ve rnme nt o rg a niza tio n 

e sta b lishe d  in 1987 to  p ro mo te  sa fe ty a nd  he a lth, to  

sp re a d  sa fe ty kno wle d g e  a nd  e xp e rie nc e , a nd  to  

c o o p e ra te  with g o ve rnme nta l a g e nc ie s in c o nd uc ting  

sa fe ty a c tivitie s a nd  in p ro mo ting  sa fe ty p ro g ra m 

imp le me nta tio n. It wa s p ro p o se d  tha t the  fo llo wing  14 ke y 

sa fe ty p ro g ra ms must b e  inte g ra te d  into  d a y-to -d a y 

o p e ra tio ns o n e ve ry c o nstruc tio n site  in o rd e r to  imp ro ve  

sa fe ty p e rfo rma nc e : sa fe ty p o lic y, sa fe ty o rg a niza tio n a nd  

re sp o nsib ility, a d ministra tive  la ws a nd  re g ula tio ns re la te d  to  

sa fe ty, sa fe ty ind uc tio n a nd  tra ining , ha za rd  c o ntro l 

p ro g ra ms, sa fe ty insp e c tio ns, in-ho use  sa fe ty rule s, sa fe ty  
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c o ntro l fo r sub -c o ntra c to rs, sa fe ty a ud its, a c c id e nt 

inve stig a tio ns, sa fe ty re la te d  p ro mo tio ns, first a id  se rvic e s, 

e me rg e nc y p re p a re d ne ss p la nning , a nd  sa fe ty 

re c o rd ke e p ing . 

 

 Altho ug h a ll re le va nt o rg a niza tio ns ha ve  p ut muc h 

e ffo rt into  imp ro ving  c o nstruc tio n site  sa fe ty b y p ro mo ting  

sa fe ty p ro g ra m imp le me nta tio n, the re  is still a  lo ng  wa y to  

g o  to  a c hie ve  the  d e sire d  o utc o me s.  Tha i c o nstruc tio n still 

suffe rs a  hig h ra te  o f a c c id e nts, injurie s, a nd  fa ta litie s, unlike  

the  d o wnwa rd  tre nd .  Sirirutta na p ruk a nd  Ana nta g ulna thi 

(2004) p o inte d  o ut tha t p o o r sa fe ty p e rfo rma nc e  in the  

Tha i c o nstruc tio n ind ustry is p rima rily d ue  to  ina d e q ua te  

imp le me nta tio n o f sa fe ty p ro g ra ms. The re fo re , it is 

ne c e ssa ry to  c o nd uc t this stud y to  p ro vid e  the  Tha i 

c o nstruc tio n ind ustry with p ra c tic a l g uid e line s fo r imp ro ving  

sa fe ty p ro g ra m imp le me nta tio n. 

 

 

PREVIOUS STUDIES 

 

The re  is no  g e ne ra l c o nse nsus o n the  d e finitio n o f a  sa fe ty 

p ro g ra m.  Ho we ve r, se ve ra l me a ning s ha ve  b e e n d e fine d , 

a nd  mo st o f the m sho w simila rity.  Anto n (1989) d e fine d  a  

sa fe ty p ro g ra m a s "the  c o ntro l o f the  wo rking  e nviro nme nt, 

e q uip me nt, p ro c e d ure , a nd  the  wo rke r fo r the  p urp o se  o f 

re d uc ing  a c c id e nta l injurie s a nd  lo sse s in the  wo rkp la c e ."  

The  Ore g o n Oc c up a tio na l Sa fe ty a nd  He a lth Divisio n 

(2002) sta te d  "wo rkp la c e  sa fe ty a nd  he a lth p ro g ra m is a  

te rm tha t d e sc rib e s wha t p e o p le  (b usine ss o wne rs, 

ma na g e rs, a nd  e mp lo ye e s) d o  to  c o ntro l a c c id e nts a nd  

injurie s a t wo rk. "  

 

 In the  c o nte xt o f the  c o nstruc tio n b usine ss, the re  a re  

fe w re c o rd s o f inve stig a tive  stud y o n the  influe nc e  tha t 

sa fe ty p ro g ra ms ha ve  o n c o nstruc tio n sa fe ty p e rfo rma nc e  

(Ta m & Fung , 1998).  One  ma jo r p urp o se  o f sa fe ty re se a rc h 

is to  sup p o rt inte rve ntio ns o f sa fe ty p ro g ra ms tha t c a n 

d e mo nstra b ly imp ro ve  sa fe ty. The se  fe w re se a rc he rs ha ve  

p ro ve n tha t the re  is a  p o sitive  re la tio nship  b e twe e n sa fe ty 

p ro g ra m imp le me nta tio n a nd  sa fe ty p e rfo rma nc e .  Fo r 

e xa mp le , Liska  e t a l. (1993) c o nd uc te d  re se a rc h o n 25 

c o nstruc tio n p ro je c ts to  id e ntify a  numb e r o f sa fe ty 

te c hniq ue s whic h a re  c o mmo n to  sa fe ty p ro g ra ms a nd  

d e te rmine  whic h a re  the  c ritic a l ze ro  injury sa fe ty 

te c hniq ue s. It wa s fo und  tha t sa fe ty p la nning , sa fe ty 

tra ining  a nd  e d uc a tio n, re c o g nitio n a nd  re wa rd s, d rug  a nd  

a lc o ho l te sting , a nd  a c c id e nt/ inc id e nt re po rting  a nd  

inve stig a tio n we re  sig nific a nt in a c hie ving  ze ro  a c c id e nts.  

 

 Furthe rmo re , Hinze  (2002) c a rrie d  o ut the  a d d itio na l 

re se a rc h p ro je c t e ntitle d  "Ma king  Ze ro  Injurie s a  Re a lity" o n 

38 c o nstruc tio n p ro je c ts to  c o nfirm the  stud y o f Liska  e t a l. 

(1993) a nd  re ve a le d  tha t the re  we re  fo ur a d d itio na l sa fe ty 

ma na g e me nt te c hniq ue s c ritic a l fo r a c hie ving  ze ro  

re c o rd a b le  injurie s. The se  a d d itio na l fo ur fa c to rs we re  
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d e mo nstra te d  ma na g e me nt c o mmitme nt, sub -c o ntra c to r 

ma na g e me nt, sta ffing  fo r sa fe ty, a nd  wo rke r pa rtic ip a tio n 

a nd  invo lve me nt. Duff e t a l. (1994) c o nd uc te d  a  two -

p ha se  stud y o n the  e ffe c tive ne ss o f d iffe re nt inte rve ntio n 

stra te g ie s. Sp e c ific a lly, the y lo o ke d  a t the  e ffe c ts o f 

fe e d b a c k, g o a l se tting  a nd  tra ining  o n sa fe ty 

p e rfo rma nc e .  The y fo und  tha t p a rtic ip a tive  g o a l se tting  is 

the  mo st e ffe c tive  p ro g ra m a mo ng  the  thre e  in p ro d uc ing  

ma rke d  impro ve me nts in site  sa fe ty.  

 

 Ling a rd  a nd  Ro wlinso n (1998) use d  a  simila r d e sig n to  

wha t Duff e t a l. (1994) use d  in the  Ho ng  Ko ng  c o nstruc tio n 

ind ustry. The y re p o rte d  sig nific a nt imp ro ve me nts in site  

sa fe ty whe n the  c o ntra c to rs e mpha size d  ho use ke e p ing .  

Ta m a nd  Fung  (1998) a nd  Po o n e t a l. (2000) sug g e ste d  tha t 

p o st-a c c id e nt inve stig a tio n is the  mo st e ffe c tive  stra te g y 

fo r re d uc ing  site  a c c id e nts. The y c o nc lud e d  tha t c a use s 

fo r c o nstruc tio n site  a c c id e nt c a n b e  fo und  b y suc h 

inve stig a tio n in o rd e r to  ta ke  a p p ro p ria te  p re ve ntive  

me a sure s. Find le y e t a l. (2004) a d vo c a te d  tha t the  

e mp lo yme nt o f full-time  sa fe ty ma na g e rs a nd  sa fe ty 

p ro c e d ure  o rie nta tio ns a re  the  ke y e le me nts fo r sup e rio r 

sa fe ty p e rfo rma nc e . The y sta te d  tha t sa fe ty func tio ns 

c a nno t b e  run smo o thly witho ut the  a p p o intme nt o f o n-site  

full-time  sa fe ty ma na g e rs who  c a n p ro vid e  the  le a d e rship  

ne c e ssa ry to  p ro vid e  p re ve ntive  a nd  c o rre c tive  g uid a nc e .   

 

 Le e  (1991 c ite d  in Ta m & Fung , 1998) sta te d  tha t the  

re d uc tio n o f a c c id e nt ra te s c a n b e  a c hie ve d  thro ug h the  

use  o f sa fe ty ind uc tio n.  In the  c o nstruc tio n ind ustry, sa fe  

wo rking  c o nd itio ns a re  e sse ntia l. He  p o inte d  o ut tha t it is 

o fte n ta ke n fo r g ra nte d  tha t ne w wo rke rs ha ve  re c e ive d  

p rio r sa fe ty tra ining  fro m p re vio us e mp lo ye rs. Tha t 

a ssump tio n c o uld  b e  d isa stro us fo r b o th the  c o mp a ny a nd  

ne w wo rke rs b e c a use  the  na ture  o f the ir c urre nt wo rk (e .g . 

la yo ut, e q uip me nt) ma y b e  to ta lly d iffe re nt fro m the ir 

p re vio us p ro je c ts.   

 

 Ba se d  o n tho se  p re vio us stud ie s, a  numb e r o f sa fe ty 

p ro g ra m e le me nts ha ve  b e e n b ro a d ly d isc usse d .  

Ho we ve r, it is e vid e nt tha t a  suc c e ssful sa fe ty p ro g ra m 

d o e s no t ne e d  suc h e xte nsive  e le me nts, b ut it sho uld  a t 

le a st inc lud e  the  imp o rta nt e le me nts. 

 

 

CSFS OF SAFETY PROGRAM IMPROVEMENT 

 

The re  a re  a  se t o f fa c to rs tha t ha ve  a  g re a t imp a c t o n the  

suc c e ss o f sa fe ty p ro g ra m imp le me nta tio n.  In a  b usine ss 

c o nte xt, tho se  fa c to rs a re  kno wn a s CSFs. CSFs c a n b e  

d e fine d  a s "a re a s in whic h re sults, if the y we re  sa tisfa c to ry, 

wo uld  e nsure  suc c e ssful p e rfo rma nc e  fo r the  o rg a niza tio n" 

(Ro c ka rt, 1979). Rung a sa my e t a l. (2002) vie we d  CSFs a s 

b e ing  e sse ntia l to  the  suc c e ss o f a ny p ro g ra m, in the  se nse  

tha t, if o b je c tive s a sso c ia te d  with the  fa c to rs we re  no t 
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a c hie ve d , the  p ro g ra m wo uld  p ro b a b ly fa il c a ta s-

tro p hic a lly. In g e ne ra l, the  suc c e ss o f a  sa fe ty p ro g ra m's 

imp le me nta tio n c o me s fro m d e sire d  e ve nts o r thing s tha t 

ne e d  to  ha p p e n.  To p  (1991) a nd  Mic ha ud  (1995) p o inte d  

o ut tha t a  suc c e ssful sa fe ty p ro g ra m c a n b e  me a sure d  b y 

the  a mo unt o r the  e xte nt o f injurie s to  p e o p le ; d a ma g e  to  

e q uip me nt, ma c hine s a nd  to o ls; d a ma g e  to  e nviro nme nt; 

lo ss o f ma rke t sha re ; d a ma g e  to  c o mp a ny ima g e  o r b ra nd  

na me ; inc re a se d  p ro d uc tivity; e tc . Ba se d  o n e xte nsive  

re vie w o f sa fe ty lite ra ture , Fig ure  1 sho ws 16 fa c to rs tha t a re  

p o te ntia lly e sse ntia l to  o b ta in imp ro ve d  sa fe ty p ro g ra ms. 

 

Cle a r a nd re a listic  g oa ls: Outsta nd ing  sa fe ty p ro g ra m 

re sults c a n b e  a c hie ve d  whe n sa fe ty g o a ls a re  c le a rly 

e sta b lishe d  (Pie rc e , 1995a ). Sa fe ty g o a ls sho uld  g ive  a  

c le a r p ic ture , d ire c tio n, a nd  fo c us fo r p e rfo rming  d a y-to -

d a y a c tivitie s in o rd e r to  a c hie ve  d e sire d  re sults. Whe n 

re a listic  a nd  a c hie va b le  g o a ls a re  se t up , the  p ro g re ss 

to wa rd s a c c o mp lishing  suc h g o a ls c a n b e  e a sily me a sure d  

a nd  mo nito re d  (We b e r, 1992a ; Bla ke , 1997). 

 

Good c ommunic a tion: Vre d e nb urg h (2002) sta te d  tha t 

whe n the  line s o f c o mmunic a tio ns b e twe e n ma na g e me nt 

a nd  the  wo rkfo rc e  a re  o p e n, wo rke rs c a n d ire c tly re p o rt 

unsa fe  wo rking  p ra c tic e s a nd  ha za rd o us c o nd itio ns to  

ma na g e me nt. Ma na g e me nt c a n a lso  c o mmunic a te  

sa fe ty c o nc e rns a nd  p rio ritie s to  g a in e mp lo ye e s' 

a wa re ne ss a nd  c o mp lia nc e  (Stra nks, 1994). 

De le g a tion of a uthority a nd re sponsibility: A sa fe ty p ro g ra m 

c a nno t b e  suc c e ssful if it is imp le me nte d  b y o nly o ne  

ind ivid ua l. Re sp o nsib ility fo r a c c o mp lishing  sa fe ty a c tivitie s 

must b e  e ffe c tive ly d e le g a te d  to  ind ivid ua ls a t lo we r le ve ls 

o f a utho rity (Anto n, 1989).  Effe c tive  d e le g a tio n invo lve s 

g ra nting  a d e q ua te  a utho rity a nd  a ssig ning  c le a r 

re sp o nsib ility fo r p e rfo rming  sp e c ific  ta sks with e no ug h 

re so urc e s, suc h a s a p pro p ria te  c o mp le tio n time , mo ne y, 

a nd  c o o p e ra tio n o f a ll invo lve d  ind ivid ua ls (Rue  & Bya rs, 

2001). 

 

Suffic ie nt re sourc e  a lloc a tion: The  d e sire d  g o a l o f a  sa fe ty 

p ro g ra m c a nno t b e  a c hie ve d  whe n re so urc e s a re  la c king . 

An e ffe c tive  sa fe ty p ro g ra m is the  re sult o f a  c o mmitme nt 

b y to p  ma na g e me nt to  g ive  a n a p p ro p ria te  le ve l o f 

re so urc e s (Erikso n, 1997).  Ma na g e me nt must c o nsid e r a nd  

a llo c a te  suffic ie nt re so urc e s to  c a rry o ut d a y-to -d a y 

a c tivitie s in o rd e r a c c o mp lish sho rt a nd  lo ng -te rm g o a ls. 

The  re so urc e s re q uire d  fo r a n e ffe c tive  sa fe ty p ro g ra m ma y 

inc lud e  suffic ie nt sta ff, time , mo ne y, info rma tio n, me tho d s, 

fa c ilitie s, to o ls ma c hine s, e tc . (Rue  & Bya rs, 2001). 

 

Ma nag e me nt support: It is stro ng ly a c c e p te d  tha t 

ma na g e me nt p la ys a  ve ry imp o rta nt ro le  in a n e ffe c tive  

sa fe ty p ro g ra m.  Ma na g e me nt must fully a nd  a c tive ly 

turn id e a s into  a c tio ns. This inc lud e s issuing  a  writte n 

c o mp re he nsive  sa fe ty p o lic y, a llo c a ting  suffic ie nt 

ne c e ssa ry re so urc e s, p ro mp tly re a c ting to sa fe ty  
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Fig ure  1.  CSFs Co ntrib uting  to  Suc c e ssful Sa fe ty Pro g ra m 

 

   Critic a l  Suc c e ss    Fa c to rs (C SFs) 

Cle a r a nd  re a listic  g o a ls 

Go o d  c o mmunic a tio n 

De le g a tio n o f a utho rity a nd  re sp o nsib ility 

Suffic ie nt re so urc e  a llo c a tio n 

Ma ng e me nt sup p o rt 

Pro g ra m e va lua tio n 

Co ntinuing  p a rtic ip a tio n o f e mp lo ye e s 

Pe rso na l mo tiva tio n 

Pe rso na l c o mp e te nc y 

Te a mwo rk 

Po sitive  g ro up  no rms 

Pe rso na l a ttitud e  

Effe c tive  e nfo rc e me nt sc he me  

Sa fe ty e q uip me nt a c q uisitio n a nd  

ma inte na nc e  

Ap p ro p ria te  sup e rvisio n 

Ap p ro p ria te  sa fe ty e d uc a tio n 

Imp ro ve d  sa fe ty p e rfo rma nc e  

Sa fe ty pro g ra ms intro d uc e d  fo r imp le me nta tio n o n  

c o nstruc tio n site s b y the  Tha i G o ve rnme nt inc lud e : 
 

Sa fe ty p o lic y Sa fe ty c o ntro l fo r sub -c o ntra c to rs 

Sa fe ty o rg a niza tio n a nd  re sp o nsib ility Sa fe ty a ud its 

Sa fe ty la ws a nd  re g ula tio ns Ac c id e nt inve stig a tio ns 

Sa fe ty ind uc tio n a nd  tra ining  Sa fe ty re la te d  pro mo tio ns 

Ha za rd  c o ntro l p ro g ra ms First a id  se rvic e s 

Sa fe ty insp e c tio ns Eme rg e nc y p re p a re d ne ss p la nning  

In-ho use  sa fe ty va lue s Sa fe ty re c o rd  ke e p ing   
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sug g e stio ns a nd  c o mp la ints, a tte nd ing  re g ula r sa fe ty 

me e ting s a nd  tra ining , re g ula rly visiting  the  wo rkp la c e , 

fo llo wing  the  sa me  sa fe ty rule s a s o the rs, e tc . (Stra nks, 

2000; Ro wlinso n, 2003). 

 
Prog ram e va lua tion: Eve ry sa fe ty p ro g ra m sho uld  b e  

p e rio d ic a lly e va lua te d  to  se e  ho w suc c e ssfully it me e ts its 

g o a ls a nd  o b je c tive s.  Whe n the  a c tua l o p e ra tio ns o f a  

sa fe ty p ro g ra m d o  no t me e t the ir d e fine d  g o a ls, a n 

e va lua tio n p ro c e ss c a n he lp  to  id e ntify the  p ro g ra m's 

sho rtc o ming s so  tha t imp ro ve me nts c a n b e  a p p lie d  

(Ro wlinso n, 2003). 

 
Continuing  pa rtic ipa tion of e mploye e s: The  suc c e ss o f a  

sa fe ty p ro g ra m d e p e nd s la rg e ly o n the  le ve l o f e mplo ye e  

invo lve me nt b e c a use  wo rke rs te nd  to  sup p o rt the  a c tivitie s 

tha t the y he lp e d  to  c re a te .  Ac c o rd ing  to  Ariss (2003) a nd  

Smith (2003), wo rke rs sho uld  b e  g ive n o p p o rtunitie s to  b e  

invo lve d  in the  d e sig n a nd  o p e ra tio n o f a  sa fe ty p ro g ra m, 

suc h a s jo ining  a  sa fe ty c o mmitte e , re p o rting  ha za rd s a nd  

unsa fe  p ra c tic e s to  sup e rviso rs, id e ntifying  tra ining  ne e d s, 

inve stig a ting  a c c id e nts, sug g e sting  re q uire d  p e rso na l 

p ro te c tive  e q uip me nt, e tc . 

 

Pe rsona l motiva tion: Altho ug h p e o p le  ha ve  suffic ie nt 

kno wle d g e  a nd  skills to  a c c o mp lish the ir jo b s sa fe ly, unle ss 

the y ha ve  mo tiva tio n, the y will no t no rma lly p e rfo rm the ir 

wo rk a c c o rd ing ly (Ne a l & Griffin, 2002). Jo hnso n (2003) 

sug g e ste d  tha t, in o rd e r to  ha ve  a  b e tte r sa fe ty re c o rd , a ll 

p e o p le  in the  wo rkp la c e  must b e  mo tiva te d  to  p e rfo rm 

the ir jo b s sa fe ly. Suc h mo tiva tio n c a n inc lud e  o ffe ring  

o p p o rtunitie s fo r a c hie ve me nt a nd  re c o g nitio n, a d d itio na l 

re sp o nsib ilitie s, re wa rd s, a nd  p e rso na l g ro wth. 

 

Pe rsona l c ompe te nc y: A suc c e ssful sa fe ty p ro g ra m is a  

re sult o f a ssig ning  the  rig ht p e rso n fo r the  rig ht jo b . The  rig ht 

p e rso n is d e fine d  a s a  p e rso n who  is p hysic a lly a nd  

me nta lly c a p a b le  o f c a rrying  o ut the  a ssig ne d  ta sks with 

the  rig ht kno wle d g e , e xp e rie nc e  a nd  skills (Mo ha me d , 

2002). 
 

Te a mwork: Ac c o rd ing  to  Kra use  (1997) a nd  Ullo a  a nd  

Ad a ms (2004), a  sa fe ty p ro g ra m suc c e e d s whe n e ve ryo ne , 

re g a rd le ss o f ra nk o r sta tus within the  c o mp a ny, re a lize s 

tha t a c c id e nt p re ve ntio n is e ve ryo ne 's re sp o nsib ility.  Eve ry 

func tio n must sha re  re sp o nsib ility in imp le me nting  sa fe ty 

a c tivitie s in o rd e r to  a c hie ve  the  g o a ls se t b y the  te a m.  

Suc h g o a ls c a n b e  p la nning  a nd  c o ntro lling  wo rk, ha nd ling  

d a y-to -d a y sa fe ty p ro b le ms, e tc . 
 

Positive  g roup norms: Gro up  no rms a re  the  a c c e p te d  

a ttitud e s a b o ut va rio us thing s in a  g ro up  o f p e o p le  (Stra nks, 

2000).  In p ra c tic e , Jo hnso n (2003) e xp la ine d  tha t me mb e rs 

o f a  g ro up  try to  c o nfo rm to  a c c e p te d  a ttitud e s to  a vo id  

b o yc o tt fro m o the r me mb e rs. If a  p o sitive  g ro up  a ttitud e  
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to wa rd s sa fe ty c a n b e  b uilt a nd  e mb e d d e d , sa fe ty c a n 

the n b e  ma na g e d  suc c e ssfully. 

 

Pe rsona l a ttitude : Attitud e  is a  te nd e nc y to  re sp o nd  

p o sitive ly o r ne g a tive ly to  c e rta in p e o p le , o b je c ts o r 

situa tio ns a nd  is b uilt up  fro m e xp e rie nc e  (Stra nks, 1994; 

Sc hultz, 2004). Ind ivid ua ls, ho we ve r, d iffe r in the ir 

p e rc e p tio ns o f risk a nd  willing ne ss to  ta ke  risks.  A suc c e ssful 

sa fe ty p ro g ra m c a n b e  a c hie ve d  if a  p o sitive  e mp lo ye e  

a ttitud e  to wa rd s sa fe ty is re info rc e d . 

 

Effe c tive  e nforc e me nt sc he me : No t c o nfo rming  to  sa fe ty 

rule s is kno wn a s a  vio la tio n (Pie rc e , 1995b ).  Vio la tio n c a n 

b e  c o unte re d  with e nfo rc e me nt. Ma na g e me nt must 

p ro vid e  the  me tho d s fo r e nfo rc ing  o b e d ie nc e  to  the  sa fe ty 

rule s a nd  re g ula tio ns. By p ro vid ing  a n e ffe c tive  

e nfo rc e me nt me c ha nism, ma na g e me nt c a n a c hie ve  

e mp lo ye e  c o mp lia nc e  (Co nstruc tio n Sa fe ty Asso c ia tio n o f 

Onta rio , 2002). 

 

Sa fe ty e quipme nt a c quisition a nd ma inte na nc e : The  

wo rkp la c e  must b e  c a re fully a sse sse d  to  d e te rmine  

p o ssib le  ha za rd s in o rd e r to  p ro p e rly se le c t sa fe ty 

e q uip me nt.  An e ffe c tive  sa fe ty p ro g ra m will re sult in fe we r 

injurie s d ue  to  g o o d  ma na g e me nt o f sa fe ty e q uip me nt 

a c q uisitio n a nd  ma inte na nc e . Ma na g ing  a  sa fe ty 

e q uip me nt p ro g ra m ta ke s up  a  la rg e  p e rc e nta g e  o f time .  

This inc lud e s p urc ha sing  the  c o rre c t e q uip me nt, 

ma inta ining  it in g o o d  c o nd itio n, a nd  inve nto ry c o ntro l.  

Mo re o ve r, it re q uire s c o o p e ra tio n fro m a  numb e r o f 

p e o p le : sa fe ty p e rso nne l, p urc ha sing , p ro d uc tio n, 

wa re ho use  sup e rviso r, ma inte na nc e  ma na g e rs, e tc . (To o le , 

2002). 

 

Appropria te  supe rvision: A so und  sa fe ty p ro g ra m re q uire s 

e mp lo ye rs to  p ro vid e  suffic ie nt sup e rvisio n in p ro te c ting  

wo rke rs fro m wo rkp la c e  ha za rd s (We b e r, 1992b ; Le vitt & 

Sa me lso n, 1993). Suc c e ssful sup e rvisio n re q uire s c o mp e te nt 

p e rso nne l fo r a ssig ning  wo rk a c c o rd ing  to  wo rke r's a b ility, 

p ra ising  wo rke rs whe n the y p e rfo rm the ir d utie s sa fe ly, 

c o mmunic a ting  b y liste ning  a nd  spe a king , se tting  a  g o o d  

e xa mp le  b y fo llo wing  sa fe ty rule s a nd  c o rre c ting  sa fe ty 

p ro b le ms (Stra nks, 2000). 

 

Appropria te  sa fe ty e duc a tion a nd tra ining : A suc c e ssful 

sa fe ty p ro g ra m c a n b e  a c hie ve d  if a ll e mp lo ye e s a re  

g ive n p e rio d ic  e d uc a tio na l a nd  tra ining  p ro g ra ms to  

imp ro ve  the ir kno wle d g e  a nd  skill a t wo rkp la c e  sa fe ty 

(Co o p e r & Co tto n, 2000). 
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RESEARCH METHODOLOGY 

 

Gap Ana lysis Approa c h 

 

In the  c o nte xt o f b usine ss, the  te rm "g a p  a na lysis" c o me s 

fro m p ro je c t ma na g e me nt a nd  syste ms a na lysis.  It re fe rs to  

a n a na lysis o f the  d ista nc e  b e twe e n whe re  yo u a re  to d a y 

ve rsus whe re  yo u ne e d  to  b e  in o rd e r to  me e t yo ur p ro je c t 

re q uire me nts. PDMA (1996) e luc id a te s g a p  a na lysis a s a  

b usine ss a sse ssme nt to o l e na b ling  a  c o mp a ny to  c o mp a re  

its a c tua l p e rfo rma nc e  with its p ro sp e c tive  p e rfo rma nc e .  

This p ro vid e s the  c o mp a ny with insig ht into  a re a s fo r 

imp ro ve me nt.  Ga p  a na lysis c o nsists o f d e fining  the  p re se nt 

sta te  a nd  the  d e sire d  o r ta rg e t sta te , a nd  he nc e  the  g a p  

b e twe e n the m.  La te r, it is a  p ro b le m-so lving  pha se , whic h 

a ims a t find ing  wa ys to  fill the  g a p s in o rd e r to  re a c h the  

d e sire d  sta te s. As me ntio ne d  p re vio usly, the  suc c e ss o f a  

sa fe ty p ro g ra m d e p e nd s la rg e ly o n a  se t o f fa c to rs, the  so -

c a lle d  CSFs. The re fo re , it is ne c e ssa ry to  inve stig a te  the  

d e g re e  o f imp o rta nc e  o f e a c h o f tho se  fa c to rs fo r a  

suc c e ssful sa fe ty p ro g ra m, a nd  to  a sse ss the  a c tua l sta tus 

o f suc h fa c to rs.  The  g a p s b e twe e n d e g re e  o f imp o rta nc e  

a nd  a c tua l sta tus le ve l c a n p inp o int the  b a rrie rs to  

suc c e ssful imp le me nta tio n o f a  sa fe ty p ro g ra m. In 

p ra c tic e , a  q ue stio nna ire  wa s the  to o l typ ic a lly use d  to  

o b ta in the  re q uire d  d a ta  fo r g a p  a na lysis in se ve ra l stud ie s 

(Hwa ng  e t a l., 2003; Che n Mc Ca in e t a l., 2005; Aksu, 2006).  

In this stud y, a  q ue stio nna ire  wa s the re fo re  use d  fo r d a ta  

c o lle c tio n. It wa s sug g e ste d  tha t p rio r to  a c tua l d a ta  

c o lle c tio n, a  q ue stio nna ire  must b e  p re -te ste d  fo r va lid ity 

a nd  re lia b ility a nd  to  c la rify p o te ntia l a re a s o f 

misinte rp re ta tio n. As a  re sult, a  va lid  q ue stio nna ire  wa s 

d e rive d  b e fo re  the  ma in stud y wa s c o nd uc te d .  

 

Va lidity a nd Re lia bility Te sting  for a  Que stionna ire  

 

Fro m a n e xte nsive  lite ra ture  re vie w, a  to ta l o f 16 suc c e ss 

va ria b le s we re  id e ntifie d .  Be fo re  inc lud ing  the m in the  fina l 

d ra ft o f q ue stio nna ire , the y we re  sta tistic a lly va lid a te d  

using  Co nte nt Va lid ity Ra tio  (C VR).  This inte rna l va lid a tio n 

wa s c a rrie d  o ut b y a sking  40 e xp e rts (i.e . c o nstruc tio n 

sa fe ty ma na g e rs, sa fe ty e ng ine e rs a nd  se nio r sa fe ty 

o ffic e rs who  ha ve  b e e n invo lve d  in ma na g ing  sa fe ty in 

c o nstruc tio n p ro je c ts fo r a t le a st 10 ye a rs) whe the r o r no t 

the  d e fine d  16 va ria b le s we re  "1 = e sse ntia l", "2 = use ful b ut 

no t e sse ntia l" o r "3 = no t ne c e ssa ry".  De g re e s o f ne c e ssity 

we re  use d  a s suc c e ss va ria b le s fo r sa fe ty p ro g ra m 

imp le me nta tio n.   

 

 The  d a ta  g a the re d  we re  the n c a lc ula te d  to  o b ta in 

the  CVR b a se d  o n La wshe 's fo rmula  (La wshe , 1975).  

Ac c o rd ing  to  La wshe , with a  p a ne l o f 40 re sp o nd e nts, the  

minimum va lue  o f C VR ne e d s to  b e  a t le a st 0.29 in o rd e r fo r 

it to  b e  a c c e p ta b le .  As a  re sult, va ria b le s whic h ha ve  C VR 

va lue s le ss tha n 0.29 we re  no t inc lud e d  in fina l 

q ue stio nna ire . This p re limina ry stud y sho we d  tha t a ll 16 
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va ria b le s ha d  CVR va lue  g re a te r tha n 0.29, va rying  fro m 

0.70–1.00. Thus, it wa s infe rre d  tha t a ll 16 CSFs we re  stro ng ly 

va lid  fo r this re se a rc h a nd  the y c o uld  b e  inc lud e d  in the  

fina l fo rm o f a  q ue stio nna ire .  

 

 In this stud y, a  q ue stio nna ire 's re lia b ility wa s furthe r 

ve rifie d  b y using  Cro nb a c h's a lp ha  c o e ffic ie nt (α), whic h is 

a  me a sure me nt o f inte rna l c o nsiste nc y.  This re lia b ility te st 

wa s c o nd uc te d  o n a  sma ll g ro up  o f re sp o nd e nts who  we re  

re q ue ste d  to  c o mp le te  a  fina l q ue stio nna ire . A to ta l o f 30 

re sp o nd e nts we re  invo lve d  in the  re lia b ility te st.  To  o b ta in 

α, the  Sta tistic a l Pa c ka g e  fo r So c ia l Sc ie nc e s (SPSS) 

so ftwa re  p ro g ra m wa s use d  to  a na lyze  ra w d a ta .  The  

va lue  o f the  a lp ha  c o e ffic ie nt fo r the  d a ta  o b ta ine d  fro m 

the  re sp o nd e nts wa s 0.746, d e mo nstra ting  a c c e p ta b le  

re lia b ility o f the  q ue stio nna ire  (Nunna lly, 1978). The  re sults 

o f the se  a na lyse s imp lie d  tha t the  a c tua l d a ta  c o lle c tio n 

c o uld  b e  p e rfo rme d  b y using  this q ue stio nna ire . 

 

Que stionna ire  Surve y 

 

A q ue stio nna ire  surve y wa s d e sig ne d  b y inc o rpo ra ting  the  

a p p lic a b le  16 va ria b le s. A c o mp le te  q ue stio nna ire  

c o nsiste d  o f two  p a rts: (1) q ue stio ns a sking  g e ne ra l 

info rma tio n a nd  pro je c t b a c kg ro und  o f re sp o nd e nts, a nd  

(2) q ue stio ns a sking  re sp o nd e nts to  ra te  the  le ve l o f 

influe nc e  o f e a c h suc c e ss va ria b le  a nd  to  e va lua te  its 

a c tua l sta tus.  The  se c o nd  p a rt o f the  q ue stio nna ire  is the  

ma in fo c us o f the  surve y. It a ime d  a t o b ta ining  the  

imp o rta nc e  o f e a c h fa c to r in a  suc c e ssful sa fe ty p ro g ra m, 

a s p e rc e ive d  b y the  re sp o nd e nts.  To  e xtra c t the  d e g re e  o f 

influe nc e , the  re sp o nd e nts we re  a ske d  to  ra te  e a c h fa c to r 

o n the  five -p o int Like rt sc a le , va rying  fro m "no t imp o rta nt" 

(1) to  "e xtre me ly imp o rta nt" (5). In a d d itio n, the  

re sp o nd e nts we re  a ske d  to  e va lua te  the  a c tua l sta tus o f 

e a c h fa c to r b a se d  o n the  a mo unt o f c a re  c urre ntly g ive n 

to  it.  To  e lic it the  le ve ls o f a c tua l sta tus, a no the r five -p o int 

Like rt sc a le  wa s utilize d , va rying  fro m "ve ry p o o r sta tus" (1) 

to  "ve ry g o o d  sta tus" (5). The  surve y wa s c a rrie d  o ut o n 

me d ium- a nd  la rg e -sc a le  c o nstruc tio n p ro je c ts in Tha ila nd .  

A p ro je c t wa s c o nsid e re d  "me d ium" whe n its to ta l p ro je c t 

c o st wa s 20–100 millio n b a ht with 50–200 wo rke rs, a nd  

c o nsid e re d  "la rg e " whe n to ta l p ro je c t c o st wa s g re a te r 

tha n 100 millio n b a ht with mo re  tha n 200 wo rke rs. Se ve ra l 

ma nne rs we re  use d  to  d istrib ute  the  q ue stio nna ire s to  the  

re sp o nd e nts. Ne ve rthe le ss, to  mo tiva te  the  re sp o nd e nts to  

p a rtic ip a te  in the  surve y, fa c e -to -fa c e  o r d ire c t d e live ry 

wa s p re fe rre d .  Do ing  so  imp ro ve d  the  re sp o nse  ra te . 

 

Cha ra c te ristic s of Re sponde nts 

 

The  re sp o nd e nts a re  c la ssifie d  into  two  g ro up s, na me ly 

p ro je c t ma na g e rs a nd  sa fe ty re p re se nta tive s. A 

c o nstruc tio n p ro je c t ma na g e r is d e fine d  a s a  p e rso n with 

the  hig he st a utho rity in ha nd ling  d a y-to -d a y a c tivitie s a nd  

d e live ring  the  p ro je c t, a nd  who  is re sp o nsib le  fo r ma na g ing  



Thane t Akso rn and B.H.W. Ha dikusumo                                                                                                                                                                                                                                                                                                              

88/ PENERBIT UNIVERSITI SAINS MALAYSIA 

the  imp le me nta tio n o f the  sa fe ty pro g ra m, whic h a ims to  

p ro vid e  a  sa fe  a nd  he a lthy e nviro nme nt o n site . A 

c o nstruc tio n sa fe ty re p re se nta tive  is d e fine d  a s a n 

ind ivid ua l, inc lud ing  a  sa fe ty d ire c to r, sa fe ty ma na g e r, o r 

sa fe ty insp e c to r, who  is in c ha rg e  o f a rra ng ing  sa fe ty fo r 

the  c o nstruc tio n firm.  The  re sp o nse s fro m the se  two  g ro ups 

a re  sho wn in Ta b le  1, whic h sho ws a  to ta l o f 70 re sp o nse s.  

Thirty p ro je c t ma na g e rs a nd  40 sa fe ty re p re se nta tive s we re  

ra nd o mly se le c te d  fro m the  la rg e  a nd  me d ium-sc a le  

p ro je c ts to  pa rtic ip a te  in the  surve y. All re sp o nd e nts ha ve  a  

minimum o f 10 ye a rs o f e xp e rie nc e  in the  c o nstruc tio n 

ind ustry. The  so c io e c o no mic  info rma tio n o f the  

re sp o nd e nts is p re se nte d  in Ta b le  1. 
 

 

 

DATA ANALYSIS AND KEY FINDINGS 

 

Ra nking s of the  Importanc e  a nd the  Ac tua l Sta tus of CSFs 

by Diffe re nt Re sponde nt Groups 

 

Ta b le  2 d isp la ys the  b re a kd o wn o f me a n sc o re s fo r d e g re e  

o f imp o rta nc e  a nd  a c tua l sta tus o f 16 suc c e ss fa c to rs a s 

ra te d  b y the  re sp o nd e nts fro m d iffe re nt o c c up a tio ns, 

na me ly p ro je c t ma na g e rs a nd  sa fe ty re p re se nta tive s. A 

p a ne l o f p ro je c t ma na g e rs ra te d  ma na g e me nt supp o rt 

(me a n = 4.77) a s the  mo st imp o rta nt fa c to r, fo llo we d  b y 

te a mwo rk (me a n = 4.70), a p p ro p ria te  sa fe ty e d uc a tio n 

a nd  tra ining  (me a n = 4.53), p ro g ra m e va lua tio n (me a n = 

4.50), a nd p e rso na l a ttitud e  (me a n = 4.47). A p a ne l o f 

 

Ta b le  1. So c io e c o no mic  Info rma tio n o f the  Re sp o nd e nts 
 

Soc ioe c onomic  fa c tors Proje c t ma na g e rs Sa fe ty re pre se nta tive s Ove ra ll %  

Ye a r o f e xp e rie nc e      

Le ss tha n 10  -  -  - - 

10–15  14  28  42  60 

16–20  13  10  23  33 

Mo re  tha n 20  3  2  5  7 

To ta l  30  40  70  100 

Size  o f invo lve d  p ro je c t     

Me d ium  13  22  35  50 

La rg e   17  18  35  50 

To ta l  30  40  70  100 
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Ta b le  2. Re sp o nd e nts' p e rc e p tio ns to wa rd s the  imp o rta nc e  a nd  the  a c tua l sta tus o f c ritic a l suc c e ss fa c to rs 
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sa fe ty re p re se nta tive s ra te d  ma na g e me nt supp o rt (me a n 

= 4.60), a p p ro p ria te  sa fe ty e d uc a tio n a nd  tra ining  (me a n = 

4.48), c le a r a nd  re a listic  g o a ls (me a n = 4.43), e ffe c tive  

e nfo rc e me nt sc he me  (me a n = 4.40), a nd  te a mwo rk (me a n 

= 4.30) a s the  mo st imp o rta nt fa c to rs. To  e xa mine  the  

g e ne ra l simila rity in the  ra nking s o f d e g re e  o f imp o rta nc e  

b e twe e n the  p a ne l o f p ro je c t ma na g e rs a nd  sa fe ty 

re p re se nta tive s, Sp e a rma n's ra nk c o rre la tio n te st wa s use d  

to  d e te rmine  whe the r o r no t the  simila rity is sig nific a nt.  The  

re sult sho we d  tha t the  Sp e a rma n's ra nk c o rre la tio n 

c o e ffic ie nt wa s 0.718 a nd  the  c o rre la tio n wa s sta tistic a lly 

sig nific a nt a t the  5% le ve l.  The re fo re , it wa s c o nc lud e d  tha t 

the  simila rity o f the  ra nking s b e twe e n p ro je c t ma na g e rs 

a nd  sa fe ty re p re se nta tive s wa s ve ry stro ng .   

  

 Furthe rmo re , the  re sults o f the  stud y sho we d  tha t b o th 

g ro up s o f re sp o nd e nts ra te d  ve ry hig h me a n sc o re s fo r 

a c tua l sta tus to  five  simila r fa c to rs, na me ly a p p ro p ria te  

sa fe ty e d uc a tio n a nd  tra ining  (me a n = 4.43 a nd  4.38), 

c le a r a nd  re a listic  g o a ls (me a n = 4.20 a nd  4.25), 

d e le g a tio n o f a utho rity a nd  re sp o nsib ility (me a n = 3.97 a nd  

4.08), sa fe ty e q uip me nt a c q uisitio n a nd  ma inte na nc e  

(me a n = 3.77 a nd  4.25) a nd  g o o d  c o mmunic a tio n (me a n 

= 3.73 a nd  3.98).  The n, Sp e a rma n's ra nk c o rre la tio n wa s 

c o mp ute d  to  e xa mine  the  simila rity in the  ra nking s o f 

a c tua l sta tus b e twe e n two  g ro up s o f re sp o nd e nts. A 

c o e ffic ie nt va lue  o f 0.878 wa s o b ta ine d , sho wing  tha t 

c o rre la tio n wa s sta tistic a lly sig nific a nt a t the  5% le ve l. 

The re fo re , it wa s infe rre d  tha t the  simila rity o f the  ra nking s 

b e twe e n p ro je c t ma na g e rs a nd  sa fe ty re p re se nta tive s wa s 

ve ry stro ng . 

 

Ra nking s of the  Importa nc e  a nd Ac tua l Sta tus of CSFs by 

Diffe re nt Proje c t Size s 

 

Ta b le  2 illustra te s the  b re a kd o wn o f me a n sc o re s o f d e g re e  

o f imp o rta nc e  a nd  a c tua l sta tus o f 16 suc c e ss fa c to rs fro m 

d iffe re nt p ro je c t size s. The  re sp o nd e nts fro m la rg e -sc a le  

p ro je c ts ra te d  ma na g e me nt sup p o rt (me a n = 4.91) a s the  

mo st imp o rta nt fa c to r fo r suc c e ssful sa fe ty p ro g ra ms, 

fo llo we d  b y te a mwo rk (me a n = 4.80), c le a r a nd  re a listic  

g o a ls (me a n = 4.71), e ffe c tive  e nfo rc e me nt sc he me  

(me a n = 4.63), a nd  p e rso na l a ttitud e  (me a n = 4.60). 

Me a nwhile , the  re sp o nd e nts fro m me d ium-sc a le  p ro je c ts 

ra te d  ma na g e me nt supp o rt (me a n = 4.43), a p p ro p ria te  

sa fe ty e d uc a tio n a nd  tra ining  (me a n = 4.43), e ffe c tive  

e nfo rc e me nt sc he me  (me a n = 4.20), c le a r a nd  re a listic  

g o a ls (me a n = 4.14), a nd  te a mwo rk (me a n = 4.14) a s the  

mo st imp o rta nt fa c to rs fo r suc c e ssful sa fe ty p ro g ra ms. The  

Sp e a rma n's c o rre la tio n te st wa s c a rrie d  o ut to  p ro ve  the  

simila rity in the  ra nking s o f d e g re e  o f imp o rta nc e  b e twe e n 

the  re sp o nd e nts fro m la rg e - a nd  me d ium-sc a le  p ro je c ts. 

The  re sult sho we d  tha t the  c o rre la tio n c o e ffic ie nt wa s 

0.769, whic h sho ws tha t it wa s sta tistic a lly sig nific a nt a t the  

5% le ve l. The re fo re , it wa s c o nc lud e d  tha t the  simila rity o f 

the  ra nking s wa s ve ry stro ng .  
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 Furthe rmo re , the   re sults o f the  stud y sho we d  tha t 

b o th g ro up s o f re sp o nd e nts ra te d  ve ry hig h me a n sc o re s 

fo r a c tua l sta tus to  five  simila r fa c to rs, na me ly a p p ro p ria te  

sa fe ty e d uc a tio n a nd  tra ining  (me a n = 4.40 a nd  4.40), 

c le a r a nd  re a listic  g o a ls (me a n = 4.20 a nd  4.26), 

d e le g a tio n o f a utho rity a nd  re sp o nsib ility (me a n = 4.14 a nd  

3.91), sa fe ty e q uip me nt a c q uisitio n a nd  ma inte na nc e  

(me a n = 4.06 a nd  4.03) a nd  g o o d  c o mmunic a tio n (me a n 

= 4.00 a nd  3.74).  A Sp e a rma n's ra nk c o e ffic ie nt va lue  o f 

0.825 wa s d e rive d , sug g e sting  tha t the  c o rre la tio n wa s 

sta tistic a lly sig nific a nt a t the  5% le ve l. The re fo re , it wa s 

imp lie d  tha t the  simila rity o f the  ra nking s o f re sp o nd e nts 

fro m la rg e - a nd  me d ium-sc a le  p ro je c ts wa s ve ry stro ng . 

 

Ove ra ll Ra nking s of the  Importa nc e  a nd Ac tua l Sta tus of 

CSFs 

 

Ta b le  2 illustra te s the  c o mb ine d  sc o re s o f e ve ry 

re sp o nd e nt's p e rc e p tio ns to wa rd s a c tua l sta tus a nd  

d e g re e  o f imp o rta nc e  fo r CSFs fa c to rs. It wa s fo und  tha t 

ma na g e me nt sup p o rt wa s the  mo st imp o rta nt fa c to r 

(me a n = 4.67) in re info rc ing  sa fe ty p ro g ra ms to  re d uc e  

a c c id e nts a nd  injurie s, fo llo we d  b y a p p ro p ria te  sa fe ty 

e d uc a tio n a nd  tra ining  (me a n = 4.51), te a mwo rk (me a n = 

4.47), c le a r a nd  re a listic  g o a ls (me a n = 4.43), a nd  e ffe c tive  

e nfo rc e me nt sc he me  (me a n = 4.41).  The  five  fa c to rs tha t 

ha d  b e st sc o re s fo r a c tua l sta tus we re  a p p ro p ria te  sa fe ty 

e d uc a tio n a nd  tra ining  (me a n = 4.40), c le a r a nd  re a listic  

g o a ls (me a n = 4.23), sa fe ty e q uipme nt a c q uisitio n a nd  

ma inte na nc e  (me a n = 4.04), d e le g a tio n o f a utho rity a nd  

re sp o nsib ility (me a n = 4.03), a nd  g o o d  c o mmunic a tio n 

(me a n = 3.87). 

 

Gap Ana lysis Be twe e n The  Importa nc e  And The  Ac tua l 

Sta tus Of CSFs 

 

One  o f the  b a rrie rs to  the  suc c e ss o f a  sa fe ty p ro g ra m is 

insuffic ie nt a tte ntio n to  CSFs.  This stud y, the re fo re , ma ke s a  

g a p  a na lysis o f the  d a ta  sho wing  the  d iffe re nc e s b e twe e n 

the  d e g re e  o f imp o rta nc e  a nd  a c tua l sta tus fo r e a c h CSFs.  

Fo r e a c h e va lua tio n, the  g a ps a re  c o mp ute d  b y 

sub tra c ting  the  me a n fo r a c tua l sta tus fro m the  me a n fo r 

the  d e g re e  o f imp o rta nc e .  The  g a p s in the  me a n sc o re s 

p ro vid e d  b y the  re sp o nd e nts c a n b e  a  use ful re fe re nc e  fo r 

c o nstruc tio n ma na g e rs whe n c o nsid e ring  whic h fa c to r(s) 

sho uld  b e  a llo c a te d  the  hig he st p rio rity fo r impro ve me nt. 

Ta b le  3 d isp la ys the  ra nking s o f the  g a ps b e twe e n d e g re e  

o f imp o rta nc e  a nd  a c tua l sta tus fo r e a c h o f the  16 fa c to rs, 

a s ra te d  b y the  re sp o nd e nts, a nd  it a lso  e xhib its the  re sults 

o f t-te st a na lysis. The  re sults ind ic a te d  tha t the re  we re  

sig nific a nt d iffe re nc e s in 11 o ut o f 16 fa c to rs (Ta b le  3).  It 

wa s fo und  tha t the  me a n sc o re s b e twe e n d e g re e  o f 

imp o rta nc e  a nd  a c tua l sta tus o f tho se  11 fa c to rs we re  

sig nific a ntly d iffe re nt.   The  me a n sc o re s o f a c tua l sta tus fo r 

a ll 11 fa c to rs we re  sma lle r tha n me a n sc o re s o f d e g re e  o f 

imp o rta nc e .  Amo ng  the  11 fa c to rs, the  to p  five  tha t ha ve
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Ta b le  3. Ga p s Be twe e n the  Imp o rta nc e  a nd  the  Ac tua l Sta tus o f C SFs 
 

Ove ra ll de g re e  o f 

importa nc e  
Ove ra ll a c tua l sta tus 

Suc c e ss fa c tors 

Me a n S.D. Me a n S.D. 

Ga p  Ra nk p- va lue  

Cle a r a nd  re a listic  g o a ls  4.43 0.65 4.23 0.66 0.20    14  0.074 

Go o d  c o mmunic a tio n 4.11 0.77 3.87 0.87 0.24    13  0.085 

De le g a tio n o f a utho rity a nd  re sp o nsib ility 4.29 0.68 4.03 0.86 0.26    12  0.059 

Suffic ie nt re so urc e  a llo c a tio n 4.13 0.78 2.76 0.64 1.37    3  0.000 * 

Ma na g e me nt sup p o rt 4.67 0.63 3.21 0.77 1.46    1  0.000 * 

Pro g ra m e va lua tio n 4.31 0.69 3.16 0.55 1.15    6  0.000 * 

Co ntinuing  p a rtic ip a tio n o f e mp lo ye e s 4.10 0.87 3.24 0.53 0.86    10  0.000 * 

Pe rso na l mo tiva tio n 4.26 0.74 3.33 0.56 0.93    9  0.000 * 

Pe rso na l c o mp e te nc y 3.87 0.74 3.29 0.53 0.58    11  0.000 * 

Te a mwo rk 4.47 0.69 3.11 0.72 1.36    4  0.000 * 

Po sitive  g ro up  no rms 4.09 0.91 3.03 0.70 1.06    7  0.000 * 

Sa fe ty e q uip me nt a c q uisitio n a nd  ma inte na nc e  4.10 0.68 4.04 0.94 0.06    16  0.681 

Pe rso na l a ttitud e  4.31 0.75 3.31 0.59 1.00    8  0.000 * 

Effe c tive  e nfo rc e me nt sc he me  4.41 0.65 3.13 0.73 1.28    5  0.000 * 

Ap p ro p ria te  sup e rvisio n 4.21 0.63 2.79 0.51 1.42    2  0.000 * 

Ap p ro p ria te  sa fe ty e d uc a tio n a nd  tra ining  4.51 0.55 4.40 0.65 0.11    15  0.256 

No te s: * d e no te s tha t it is sig nific a ntly d iffe re nt a t 95% le ve l o f c o nfid e nc e  
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 the  la rg e st g a p s b e twe e n d e g re e  o f imp o rta nc e  a nd  

a c tua l sta tus a re  a s fo llo ws: 

 

a . Ma na g e me nt sup p o rt (g a p  = 1.46): The  re sp o nd e nts 

c o mme nte d  tha t ma na g e me nt vie ws sa fe ty a s a  

no n-p ro fit func tio n; thus, sa fe ty is a lwa ys g ive n lo w 

p rio rity fo r a tte ntio n a nd  sup p o rt. 
 

b . Ap p ro p ria te  sup e rvisio n (g a p  = 1.42): A sup e rviso r o r 

fo re ma n's a c tio ns in c lo se ly d ire c ting  the  wo rk a re  the  

c ritic a l link in e nsuring  a  suc c e ssful sa fe ty p ro g ra m.  

The  re sp o nd e nts sta te d  tha t fo re me n mo re  o fte n 

o ve rlo o k the  ma inte na nc e  o f sa fe  wo rking  p ra c tic e s 

fo r the ir c re ws.  The y fo c us o n wo rk p ro g re ss ra the r 

tha n wo rke rs' we ll b e ing . 
 

c . Suffic ie nt re so urc e  a llo c a tio n (g a p  = 1.37): 

Re sp o nd e nts vie w a llo c a tio n o f sa fe ty re so urc e s a s a  

re fle c tio n o f the  le ve l o f ma na g e me nt sup p o rt; thus, 

la c k o f ma na g e me nt sup p o rt is p a ra lle l to  insuffic ie nt 

re so urc e  a llo c a tio n fo r sa fe ty p ro g ra m 

imp le me nta tio n. Sa fe ty b ud g e ts a nd  sa fe ty p e rso nne l 

a re  the  mo st p re fe ra b le  re so urc e s sp e c ifie d  b y the  

re sp o nd e nts. 
 

 

 

d . Te a mwo rk (g a p  = 1.36): Te a mwo rk ha s b e e n 

inc re a sing ly a c c e p te d  a s the  ke y ing re d ie nt o f a n 

e ffe c tive  sa fe ty p ro g ra m.  The  re sp o nd e nts po inte d   

 o ut tha t le ss e ffo rt ha s b e e n sha re d  a mo ng  

sta ke ho ld e rs in e nsuring  tha t c o nstruc tio n site s me e t 

sa fe ty g o a ls. 
 

e . Effe c tive  e nfo rc e me nt sc he me  (g a p  = 1.28): The  

re sp o nd e nts sta te d  tha t c le a r e nfo rc e me nt me tho d s 

fo r no n-c o mp lia nt wo rke rs a re  no t writte n o r p ro vid e d  

fo r o n jo b  site s. 

 

 Ta b le  3 a lso  sho ws the  re sults o f the  t-te st a na lysis 

whic h wa s c o nd uc te d  to  e va lua te  whe the r the  me a ns fo r 

d e g re e  o f imp o rta nc e  a nd  a c tua l sta tus fo r e a c h fa c to r 

a re  sig nific a ntly d iffe re nt fro m e a c h o the r. The  a na lysis 

sho we d  tha t five  o f 16 fa c to rs we re  no t sig nific a ntly 

d iffe re nt, na me ly d e le g a tio n o f a utho rity a nd  re sp o nsib ility, 

g o o d  c o mmunic a tio n, c le a r a nd  re a listic  g o a ls, 

a p p ro p ria te  sa fe ty e d uc a tio n a nd  tra ining , a nd  sa fe ty 

e q uip me nt a c q uisitio n a nd  ma inte na nc e .  Fro m this, it c a n 

b e  c o nc lud e d  tha t the se  five  fa c to rs ha ve  b e e n g ive n 

a p p ro p ria te  c o nsid e ra tio n a nd  imp le me nta tio n up  to  a  

sa tisfa c to ry le ve l o n c o nstruc tio n site s. The  re st o f the  

fa c to rs, me a nwhile , sho uld  b e  c o nsid e re d  furthe r in o rd e r 

to  imp ro ve  the ir a c tua l sta tus so  the y ma y re a c h a  

sa tisfa c to ry le ve l. 
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CONCLUSIONS 

 

Sa fe ty c o ntinue s to  b e  o ne  o f the  ma jo r p ro b le ms in the  

c o nstruc tio n ind ustry. To  a c hie ve  b e tte r site  sa fe ty 

p e rfo rma nc e , e mp ha sis ha s b e e n p la c e d  o n imp le me nting  

e ffe c tive  sa fe ty p ro g ra ms. The re fo re , this stud y wa s 

c o nd uc te d  to  id e ntify the  c ritic a l a re a s o f sa fe ty p ro g ra m 

imp le me nta tio n tha t c o nstruc tio n ma na g e me nt must 

re c o g nize  in o rd e r to  ma ke  c o ntinuo us imp ro ve me nts.  This 

stud y id e ntifie d  16 fa c to rs c o ntrib uting  to  the  impro ve me nt 

o f sa fe ty p ro g ra ms a nd  the n e va lua te d  the ir d e g re e s o f 

imp o rta nc e  a nd  a c tua l sta tus b a se d  up o n the  

re sp o nd e nts' p e rc e p tio ns.  The  re sults o f this stud y sho we d  

tha t a ll re sp o nd e nts ra te  ma na g e me nt sup p o rt a s the  mo st 

imp o rta nt fa c to r, fo llo we d  b y a p p ro p ria te  sa fe ty 

e d uc a tio n a nd  tra ining , te a mwo rk, c le a r a nd  re a listic  

g o a ls, a nd  e ffe c tive  e nfo rc e me nt sc he me .  On the  o the r 

ha nd , p o sitive  g ro up  no rms a nd  p e rso na l c o mp e te nc y 

we re  p e rc e ive d  a s the  two  le a st imp o rta nt fa c to rs.  The  

stud y a lso  sho we d  tha t five  CSFs, na me ly a p p ro p ria te  

sa fe ty e d uc a tio n a nd  tra ining , fo llo we d  b y c le a r a nd  

re a listic  g o a ls, sa fe ty e q uip me nt a c q uisitio n a nd  

ma inte na nc e , d e le g a tio n o f a utho rity a nd  re sp o nsib ility, 

a nd  g o o d  c o mmunic a tio n, ha ve  b e tte r a c tua l sta tus 

a mo ng st a ll fa c to rs.  In o the r wo rd s, it is imp lie d  tha t the se  

fa c to rs ha ve  b e e n g ive n a p p ro p ria te  c o nsid e ra tio n in 

c o nstruc tio n site s.  On the  c o ntra ry, a p p ro p ria te  sup e rvisio n 

a nd  suffic ie nt re so urc e  a llo c a tio n we re  c o nsid e re d  the  

fa c to rs with the  p o o re st a c tua l sta tus. Thus, mo re  e ffo rt 

must b e  ma d e  to  imp ro ve  the  a c tua l sta tus o f the se  two  

fa c to rs. 

 

 In lig ht o f this re se a rc h, g a p  a na lysis wa s c a rrie d  o ut 

to  d e te rmine  ho w to  imp ro ve  sa fe ty p ro g ra ms. This a na lysis 

sug g e ste d  tha t la rg e r g a p s b e twe e n d e g re e  o f influe nc e  

a nd  a c tua l sta tus o f suc c e ss ind ic a te  mo re  unsa tisfa c to ry 

p ra c tic e s. Thus, c o rre c ting  the  fa c to rs whic h ha ve  la rg e  

g a ps must b e  e mp ha size d  mo re  stro ng ly. This stud y a lso  

fo und  tha t the  first five  c ritic a l p ro b le ms o f sa fe ty p ro g ra m 

imp le me nta tio n a re  ma na g e me nt sup p o rt, a p p ro p ria te  

sup e rvisio n, suffic ie nt re so urc e  a llo c a tio n, te a mwo rk, a nd  

e ffe c tive  e nfo rc e me nt sc he me .  The se  five  p rio rity fa c to rs 

sho uld  b e  g ive n mo re  a tte ntio n in o rd e r to  a c hie ve  a  

sa tisfa c to ry le ve l. Me a nwhile , the re  a re  five  fa c to rs, na me ly 

d e le g a tio n o f a utho rity a nd  re sp o nsib ility, g o o d  

c o mmunic a tio n, c le a r a nd  re a listic  g o a ls, a p p ro p ria te  

sa fe ty e d uc a tio n a nd  tra ining , a nd  sa fe ty e q uip me nt 

a c q uisitio n a nd  ma inte na nc e , sho wing  sa tisfa c to ry 

p ra c tic e s a s c ha ra c te rize d  b y ve ry sma ll g a p s. 

 

 

FURTHER RESEARCH 

 

This stud y c o uld  b e  b ro a d e ne d  to  inc lud e  a  la rg e r sa mp le  

to  inc re a se  the  le ve l o f re lia b ility o f the  re se a rc h.  

Ad d itio na lly, the  stud y c o uld  b e  sup p le me nte d  b y stud ying  
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the  re la tio nship s b e twe e n tho se  CSFs a nd  a c tua l sa fe ty 

p e rfo rma nc e .  By d o ing  this, the  re sults o f the  a na lysis c a n 

id e ntify whic h CSFs ha ve  the  g re a te st impa c t o n the  

imp ro ve me nt o f a c tua l sa fe ty p e rfo rma nc e .  To  me a sure  

sa fe ty p e rfo rma nc e , it is sug g e ste d  tha t re a c tive  

me a sure me nt (i.e . a c c id e nt ra te ) a nd  p ro a c tive  

me a sure me nt (i.e . o b se rva tio n o f unsa fe  a c ts a nd  unsa fe  

c o nd itio ns) sho uld  b e  c a rrie d  o ut.  Re a c tive  me a sure me nt 

c a n re fle c t the  tre nd  o f sa fe ty p e rfo rma nc e  o n site s b ut 

g ive  a n unc le a r ind ic a tio n o f ma na g e me nt's e ffo rts, 

whe re a s the  p ro a c tive  a p p ro a c h c a n id e ntify p o te ntia l 

c a use s o f future  a c c id e nts a nd  p ro vid e  ne c e ssa ry 

fe e d b a c k to  ma na g e me nt in o rd e r to  e sta b lish p re ve ntive  

me c ha nisms. 
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