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Potential of Using BIM for Improving 
Hong Kong’s Construction Industry
Allen Wan, Farspeed Group of Companies, Hong Kong, China

Sam Zulu, School of Built Environment & Engineering, Leeds Beckett University, Leeds, UK

Fazard Khosrowshahi, College of Engineering & Science, Victoria University, Footscray, Australia

ABSTRACT

GivensizablecapitalprojectsinHongKongareusingBIMfromJanuary2018onandsitesafety
continues to be a concern for the local construction stakeholders. It is timely to investigate the
potentialofusingBIMforconstructionsafety.ThisresearchrevealsthepotentialofusingBIMfor
sitesafetyisstrong(85%supported),indicatingHongKongshouldengagespecificprojectstotest
effectivenessofusingBIMforsafety,includingimplementationofsafetymanagementsystemand/
orprocessofriskassessment.

KeywoRDS
Architectural, BIM for Safety, Building Information Modelling, Engineering and Construction, Risk Assessment, 
Safety Management System

INTRoDUCTIoN

Inthepast,theAECsectorconsideredthetriangleoftime,costandqualityasthekeyperformance
indicators(KPIs) tomeasure thesuccessofprojects.Over time,othershaveproposedtoexpand
theseKPIs.Nicholas(1989)identifiedthatthemultiplecriteriaforsuccessaretime,cost,qualityand
safety.Chua,Kog,andLoh(1999)consideredthatthecriticalsuccessfactorsrefertothenatureof
theprojectandthecompany,andcanalsoincludesafetyconsiderationandmarketentry.Inaddition,
AlbertandAda(2004)consideredthattheKPIstoreflectsuccessfulconstructionprojectsshould
covereightdifferentfactorsincludingqualityspecification,commercialvalue,environmentalimpact,
userexpectation,participant’s satisfaction,healthandsafetyperformance, time,andcost.Gould
andJoyce(2009)pointedoutthatintheUS;workersexpectsitesafetymanagementinworkplaces
includingconstructionsites.Constructionisarelativelyhazardousindustry,requiringallstakeholders
tobeinvolved.Moreimportantly,enforcementoftheOccupationalSafetyandHealth(OSH)Act
intheUSsince1970ssetsthelegalbasisforconstructioncompaniesonhowtomanagesitesafety.

The construction industry is a milestone sector of Hong Kong, representing 5.6% of gross
domestic product and 9.2% workforce in 1999 (Construction Industry Review Committee Hong
KongGovernment,2001).Unfortunately,anddespitealleffects,HongKongstillhasarelatively
highnumberofaccidents.During2010-2014,accidentsintheconstructionindustryaccountedfor
25%of thetotalnumberof industrialaccidents inHongKong.Infact, theconstructionindustry
accountedfor74%ofallindustryfatalitiesinHongKongoverthesameperiod(LabourDepartment
HongKongGovernment,2015).To“buildabetter2030”,theConstructionIndustryCouncilinHong
Kongissuedthechallengeoftheconstructionindustryformanpower,productivity,safer,greenerand
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collaborationincludingconsiderationofadoptingBuildingInformationModelling(BIM)forsafety
McKinsey&Company(2015)whichisthefocusofthispaper.

IMPRoVING HoNG KoNG’S CoNSTRUCTIoN SAFeTy

TheEuropeanUnion(2010)reportedthattheconstructionindustryremainsoneofthemostvulnerable
sectorsforaccidents.TherearemanydifferenttoolstoimproveOSHincludingacombinationof
mandatory and voluntary measures. Ju (2014) listed the tools to include a mix of prescriptive,
performance-basedandgeneralduties legislationoradministrativemeasures.TheOSHissues in
HongKongaremulti-foldedandtherearedifferentapproachestomanagesitesafety.

Traditionally,theapproachwastoimposelegalcontrolsfollowingoccurringofseriousaccidents,
whichisoroftenreferredas“commandandcontrol”(Zhou,Irizarry,&Li,2013).Morerecently,
useofriskassessment(RA)isbecomingmorewidespreadandevidentinhumansafety,security,
environmentalprotection,productquality,planningandchangemanagementprocesses.Thisledto
thepublicationofaninternationalstandard,theISO31000series,withacycleloopsimilartoBS8800
involving“mandateandcommitment”,“designofframeworkformanagingrisks”,“implementationof
riskmanagement”,“monitoringandreview”and“continualimprovement”(InternationalOrganization
forStandardization,2009).ManyofHongKong’slegislationormanagementpracticesrefertothe
process of riskmanagement andRA, suggesting that combining RAandother safety initiatives
willhelpimproveOSHperformancesandloweraccidentinjuries(EuropeanUnion,2010;Labour
Department,2014).

In parallel, different countries are adopting “safety management” as the strategy to reduce
accidents.Safetymanagementsystems(SMS)havebeenadoptedfortheUKandHongKongasthe
waytomanageandreducesitesafetyrisks.HoussinandCoulibaly(2011)pointedoutthattheroot
causeofupto60%ofaccidentswas“design-related”.BeforeISO45001–occupationalhealthand
safetymanagementsystem,HongKongenactedSafetyManagementRegulationin1997whichis
nowregardedasthekeyapproachformanagingconstructionsafetyinHongKong.TamandFung
(1998)foundthebestsafetymanagementpracticestoreducesafetyrisksforHongKong’sconstruction
industriescanincludesafetytraining,employmentofdirectworkforce,accidentinvestigationand
safetyincentivescheme.Cheng,Ryan,andKelly(2012)revealedthreeeffectiveelementsofSMS
aresafeinspection,safetytrainingandsafeworkpracticesforHongKong.

However,thesafetyperformanceinHongKong’sconstructionindustryremainsaconcernand
to“buildabetter2030”,theConstructionIndustryCouncilinHongKongissuedthechallengeofthe
constructionindustryformanpower,productivity,safer,greenerandcollaboration.Intermsofsafer
constructionenvironment,McKinsey&Company(2015)recommendedtoinitiativesto:

• Promote“designforsafety”viaconsiderationoftheConstructionDesignManagementregulation
inUKandsafetyawardforstakeholders;

• PromotesafetyownershipbyextendingthePayforSafetyschemetoincludesubcontractorsand
evenfrontlineworkers,andtohighlight thedifferentsafetyresponsibilitiesamongmulti-tier
contractors;and

• Adoptionofnewsafety-improvingnewtoolssuchasBuildingInformationModelling(BIM)
safetyfromFinlandornewconstructionmethodsfromUSintosafetyperformancescheme.

Itisbeyondthescopeofthispapertoinvestigateallsafetyinitiatives.Thefocusistoinvestigate
thepotentialofusingBIMforimprovingHongKong’sconstructionsafety.Sincetheapproachto
manageOSHinHongKongismostlyassociatedtoRAandSMS,thesewillbetargetedtogaugethe
potentialofusingBIMforconstructionsafety.
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PoTeNTIAL oF BIM FoR SITe SAFeTy IN HoNG KoNG

Similartomanyotherindustriessuchasmanufacturingandaerospace,theAECislookingforways
toimproveproductivity,whilekeepingcost,time,constructability,environmentalconcernaswell
assitesafetyincheck.ThereisevidencetoindicateBIMcanbeatrendfortheAECsectorasthere
arealreadyBIMmandatesfromtheUSA,theUK,SingaporeandHongKong.

IntheUK,thetermBIMbecamepopulararound2003whentheConstructionIndustryCouncil
UK(2013)usedtheterminthefollowingway:

• B:BuildingasinBuiltenvironment,BuiltassetorBigdata
• I:InformationasinInnovation,IntegrationorIntelligence
• M:ModelasinModelling,MiningorManagement

BritishStandardsInstitution(2013)identifiedBIMasadigitalapproachtomanagethedesign,
theconstructionor theoperationofabuildingor infrastructure.StanfordUniversity’sCenterfor
IntegratedFacilityEngineeringrecognizedtheBIMadvantagetoinvolvesevencategoriessuchas
communication,facilityperformance,cost,schedule,projectdelivery,knowledgemanagementas
wellassafety(Kam,Fischer,Rinella,Mak,&Oldfield,2014).

RoyalInstituteofBritishArchitects(2012)consideredBIMcanbeoverlaytoits“PlanofWork
including4Dfortime,5Dforcostand6Dforfacilitymanagement.Thisstudyconsidersapplication
ofBIMtootherdimensionssuchassafetywhichmaybereferredtoas7D.Selectedexamplesare
compliancechecking(NewYorkCity,2013),simulationofconstructionworkprocessandsitesafety
planning(Kiviniemietal.,2011),workersafetytraining(BalfourBeattyConstruction,2015)and
postconstructionandfacilitymanagement(Mordue&Finch,2014).Existingliteratureindicatesthat
commonBIMforsafetyresearchareundergroupingsofplanningandvirtualsimulation,sensorand
warningdevice,andsafetymanagement(Wan,Platten,&Briggs,2013).

ReSeARCH APPRoACH AND FoCUS GRoUPS

LeedyandOrmrod(2010)explainedthatcommonqualitativeapproachesarerelevantforstudyinga
realworldandacomplexsubject.Moreover,FellowsandLiu(2008)validatedtheuseofqualitative
studiesformanagementoftechnologyandengineeringinnaturalandsocialsciences.Selectionof
qualitativeapproachof focusgroup to investigateBIMforconstructionsafety isdocumentedby
Wan(2017).

Theacademicsinthe1980sbegantoadoptvariousapproachesoffocusgroupsformanyfields
includingconsumer-ledpreferences,marketvariables,scientificsettings,publicopinions,international
disputes(Freeman,2006;Kidd&Parshall,2000).Edmunds(1999)expandedthepotentialusesoffocus
groupstopositionaproductorservice,totestnewconcepts,todesignanddevelopquestionnaire,to
evaluateadvertisingandtogenerateideaorbrainstorming.KiddandParshall(2000)conductedthe
focusgroupstoexaminethepsychological,socialandeconomiccontextsofadoptingengineering
controlandsafetytrainingtopreventoccupationalinjuries.

Morgan(2012)introducedfocusgroupstofollowapattern;commonlythefocusgroupmeetings
startwiththefacilitatoroutliningthetopicandthepurposeofthediscussiontotherespondents;the
facilitatororthemoderatorwillensurethemeansofdatacollectionareexplainedandcarriedout;
thenthefacilitatorwillbegintoleadparticipantsthroughthepreparedquestionsanddiscussions.
Freeman(2006)pointedoutthattheobjectiveoffocusgroupsistoencourageself-discussionamong
members tocapture thegroupdynamics,evenallowing themembers toquestiononeanother to
seekclarificationfromgroup/individualstatements.Morgan(1993)andSim(1998)identifiedthree
advantages:thefocusgroupnotonlyallowseachmembertoexpresshis/herownview,he/shecanalso
interactwithothers;inanon-threateningsetting,thereislittledistinctionbetweenthemanagement
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andfrontlinestaffaseveryoneisallowedtoexpresstheirideasfreely;andtheviewsfromdifferent
professionsandtradescanalsobegivenequalconsiderationinthefocusgroup.

The focus group meeting allows generation of data and learning as well as the degree of
consensus on a topic from the targeted groups. This is important when different opinions exist
betweenparticipantsandstakeholders.ThedecisiontoimplementBIMforsafetyiscomplicatedas
itinvolvesvarioushumanandcontractmotivationsaswellasorganizationpriorities.Althoughthe
focusgroupstudyismoreanexploratoryapproachthananumber-basedone,withadequatestatistical
samplingthedatacanbegeneralizedtoaspecificpopulation.Sinceitmaynotbeeasytofindways
totalkabouttheimplementationofBIM,thefocusgroupisausefultoolfordifferentstakeholders
todiscusstheiropinions.

BeyeaandNicoll(2000a)outlinedthepotentialdisadvantagesofusingfocusgroupsincluding
inabilityforsometotraveltothelocation,thepotentialforthemoderatortoinfluencethosespeaking
incurringabias,hesitationofparticipantstodiscusstheirideas,difficultyinassessingifparticipants
withheldviewsorinformation,andtimeandresourcesdemandingdataanalysis.

Tomaintainvalidity,atotalofsixdifferentfocusgroups,representingdifferentspectrumof
constructionstakeholderswereconducted.Moreimportantly,eachmemberoffocusgroupsorexpert
hadrelevanttradequalification;theworkingexperienceofrespondentsensuredeachhavingadequate
knowledgeinconstruction,BIMand/orsitesafety.Givenover90%oftheworkingpopulationare
Cantonese-speakinginHongKong,Cantonesewasusedinfocus-groupsmeetingsandvoicerecordings
taken.Inaddition,notesweretakenonthespot.Allvoicerecordingswereanalysedbytheresearchers
inordertotranslatethemconsistentlyintoEnglishandwhichwasvalidatedbythirdparties.Specific
designofthefocusgroupsincludingthetrial,theobjective,thesamplingandtheparticipantswas
explainedby(S.C.Beyea&Nicoll,2000;Sim,1998).Allthetranscriptsweresubjecttocontent
analysisprovidinganotherlevelofdatafordiscussion.

Ingeneral, a content analysis is a tool adopting a fixedprocedure todrawconclusion from
thetext.Typicallyitisdonequalitativelysothecontentanalysiscanbereferredtoasamethodfor
systematically describing themeaningof qualitativematerials; in orderwords, after the content
analysis,thetextdatacanbeclassifiedintodifferentcategories(Schreier,2012;Weber,1990).More
specifically,Grbich(2013)definedthecontentanalysisasatooltoenablesystematiccategorisingor
codinginordertotransferlargevolumeoftext-baseddatatorevealthepatternsandtrendsofwords,
theirfrequency,structures,contextsandothermeaningofcommunication.

Thelogicforacategorywithhigherfrequencyorbeingdiscussedbymoreparticipantsisadirect
reflectionoftheimportanceofthisparticularpointofview;theassumptionisthatthecommentwith
higherfrequencycountshouldcarrymoreweight.Commonkeywordsandphrasesduringfocus
groupsdiscussionsareidentifiedtoallowcategorisationandrelevantsummarymadetoreflectan
overallpictureofdifferentfocusgroups(Chanetal.,2012).Insteadofcomputercounting,human-
countingcanbeadoptedtoprovidethebasisofdiscussionandanalysis(Neuendorf,2002).Using
the literature framework from Rajendran and Clarke (2011), McGraw Hill Construction (2014),
ConstructionIndustryCouncilHongKong(2014),andRoyalInstituteofBritishArchitectsEnterprises
Limited(2015),thewordingsfromparticipantsweresummarisedfirstandthenthemeaningswere
categorisedfordiscussion.

Contentanalysishasbeenutilisedintheresearchofconstructionandotherindustries.Reutterand
Ford(1996)conductedcontentanalysistostudythemind-setrolesofworkingnursesinCanada.In
termsoftheuseofpartneringinprojectmanagement,DrexlerandLarson(2000)carriedoutcontent
analysistostudytheeffectsandteam-buildingelementsofcontractorsandclients.Usingcontent
analysisfortheconstructionsector,TeoandLoosemore(2001)revealedtheconcernofincreasing
solidwaste.Thestudyofimportantcontributingdomainsforconstructionactivitieswerelookedat
viacontentanalysis(Yu,Shen,Kelly,&Hunter,2006).InAustralia,contentanalysiswasconducted
toexaminetheimpactsofwastelevelsforconstructionmanagersandworkers(Lingard,Graham,
&Smithers,2000).Scott,Hofmeister,Rogness,andRogers(2010)usedcontentanalysisandfocus
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groupstoverifytheimplementationofafatiguecountermeasureprogram.Chanetal(2012)did
contentanalysisinChinatolookintohowoverseasconstructionmanagersdealwithpersonalstress.

CoNSTRUCTIoN STAKeHoLDeRS IN HoNG KoNG

TheAECsectorcoversvarious stakeholders including theclient, thedesigner, theengineer, the
contractorandthemanufactureralike(Saundersetal.,2013).Inordertoinvestigatethepotentialof
usingBIMforsafety,differentpartiessuchastheclient(FMI,2007)andthecontractor(Ku&Taiebat,
2011)shouldbeconsulted.ThisiswhysixdifferentconstructionfocusgroupsinHongKongwere
selectedtoreflectanindustrywiderepresentationandthepotentialusageofBIMforsitesafetyis
viewedthroughtheseconstructionstakeholders’perceptions,altitudesandviews.

Intheory,stakeholderswithintheAECincludeanycombinationof:

1. Governmentandprofessionalgroups
2. Clientsandconsultants
3. MainContractors,subcontractorsandspecialists
4. Unions,workersandindustrialrelations

Saundersetal.(2013)believethattheverificationofanewconceptortoolfortheconstruction
industryshouldinvolvedifferentplayerssuchastheclient,thedesigner,theengineer,thecontractor,
themanufacturerandotherrelevantparties.Figure1indicatesthechosenfocusgroupsrepresentingthe
majorconstructionstakeholders,coveringclients(mostwithengineeringorconstructionprofessional
background),contractors(bothcivilandhousingrelated),aspecialistcontractor(forliftingworks),
constructionprofessionals(inspectorgrade)andsafetyprofessionals;arguablyandasapack,this
representsthesupplychainoftheentireconstructionsector.Giventhatthefocusofthisprojectis
theconstructionindustryinHongKong;alltheseorganizationsarebasedinHongKong.

Eachassociationfromtheparticularfocusgroupisagoodrepresentationofthattrade,including
thelargestsafetyassociation,publicworksrepresentation,contractorsfromtheHousingDepartment
wheretheyconstructbuildingsforaboutathirdofHongKong’spopulation,amajorliftingspecialist,
a major civil contractor, and a well-known construction professional association. Details of the
organizationsandthefocusgroupsmeetingsaredocumentedby(Wan,2017).Briefly,HKFOSHA
isthelargestrepresentationofregisteredsafetyofficersinHongKong,representingover50%of
theregisteredsafetypersonnelinHongKong.TheHousingDepartmentistheexecutivearmofthe
HongKongHousingAuthority,whichisastatutorybody,mandatedtoestablishalmostallpublic
housingprogrammesinHongKongandthelist-building-newworks-group2contractorsareapproved
contractorstoprovidebuildingworksfortheHousingDepartment.Themajorliftingspecialistwas
thegroupcompaniesofFarspeedContractorsLimited,whichprovidesmajorityoftransportationand
liftingworksfortheelevator/escalatortradeinHongKong.Involvinginalmostallurbanplanning
andinfrastructuredevelopment,HongKong’sWorksDepartmentsincludesBuildingsDepartment,
LandsDepartment,LandsRegistry,Planningdepartment,ArchitecturalServicesDepartment,Civil
EngineeringandDevelopmentDepartment,DrainageServicesDepartment,ElectricalandMechanical
ServicesDepartment,WaterSuppliesDepartment.ThemajorcivilcontractorwasHsinChong,alisted
companyinHongKongengagedinbuilding,civilengineering,electricalandmechanicalengineering,
andrailwayprojects.TheconstructionprofessionalassociationwasHongKongInstitutionofClerks
ofWorkswheremembersinvolveinsuperintendingofconstructionworksinHongKong.



International Journal of 3-D Information Modeling
Volume 7 • Issue 3 • July-September 2018

59

ANALySIS AND DISCUSSIoN

Inthispaper,onlytheoverallresultandanalysisisgiven.Discussionofeachfocusgroupresultis
reportedinWan(2017).ItisclearthatallsixconstructionrelevantfocusgroupssupportedBIMfor
safety.SincethisresultisbasedontheconclusionsfromfocusgroupsinHongKong,theBIMfor
safetydirectionismostsuitablefortheconstructionindustryinHongKong.Insummary,twocentral
researchquestionswereaddressed:oneconcernedaboutthepotentialofusingBIMforsafetywith
reasonsofwhyandwhynotaswellaswhichsafetymanagementsystemelement(s)hasthemost
BIMapplicationpotential;secondwasaboutthepotentialofusingBIMforRAonlifting.

Atotalof62participantsinthesixdifferentfocusgroupsattendedthedatacollectionexercise,
coveringallthemajorAECstakeholders,andallhadabackgroundcloselyrelatedtoHongKong’s
constructionindustry.Otherthanafewretirees,allwerestillactiveintheAECsector;95%ofthe
respondentsweremale.Theoverall average (from the sixdifferent focusgroups) for supporting
BIMforsafetywas83%,indicatingasignificantsupportlevel.Thestrongestsupport(100%)came
fromthesafetyprofessionalorganizationandthemajorcivilcontractor.It isunderstandablethat
safetypersonnelcontinuetoseekwaystoimprovesafetyperformanceandtheyfindthispotential
inBIM.Thecivilcontractorwasworkingforamulti-nationalrailwayclientwithextensivesafety
managementrequirements,whichpartlyexplainedwhytheysupportedtoolstoimprovesafetyfurther.
The leastBIM-for-safetysupportivefocusgroupwas the liftingspecialistswherememberswere
mostlyoperativeswithlittleexperienceinSMSs,advancedtechnologies,andconstructinglifting
plans.OverallsupportforusingBIMforsafetyissubstantialasallgroupshadatleast75%ormore
support,exceptfromtheliftingspecialistgroup(50%).

Itshouldbenotedthatwithineachfocusgroup,thereweredifferentrepresentations;forexample,
differentsafetyassociationsfromvariousconstructionorganisationscametotheHKFOSHAfocus
group meeting, different building contractors from different construction projects came to the
HousingDepartmentfocusgroupmeeting,differentbackgroundofconstructionpersonnelcameto

Figure 1. Six different focus-group meetings held between 2014 and 2015
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theWorkDepartmentsfocusgroupmeeting,differentsitestaffcametothecivilcontractorandthe
liftingspecialistfocusgroupmeeting,anddifferenttypesofprojectstaffcametotheconstruction
professional focus group meeting. This is significant because such combined batch of different
constructionstakeholdersrepresentsaheterogeneousmixofHongKong’sconstructionindustryand
trade,whichcanformacrediblebasistogeneralisethemajorfindings.

Thistranslatestotwokeypoints.OnecanarguethattheconstructionindustryinHongKong
(coveringpublicclientsaswellasbuildingandcivilcontractors)isreadyforsomeformofBIM
implementation.ThisisnotasurpriseasthereareBIMmandatesgloballyalreadyincludinginthe
US,theUK,Denmark,Singapore,SouthKorea,andHongKong,mostlyfornewsizableandpublic
projects(ConstructionIndustryCouncilHongKong,2014).Thefindingsinthefocusgroupsare
alsoconsistentwiththereportthat92%believedtheUKorganizationswilladoptBIMinthreeyears
(RoyalInstituteofBritishArchitectsEnterprisesLimited,2015).Thefindingsofthisresearchcan
beastartingpointforawiderindustrystudy(maybeamorequantitativeone)toinvestigatethe
potentialforBIMimplementationinHongKong.TheargumentisparticularlystrongforaBIMfor
safetyfollow-upstudyoraBIMimplementationresearchwithafocusinsafetyforHongKong’s
construction industry.Thepotentialof theBIMforsafetywasmeasured in termsof thegeneric
supportofBIMforsafety,whichSMSelementwouldbemostsuitable,andwhetherornotBIMcan
beeffectiveforRAoflifting.However,thesecanbemodifiedfortheupcomingquantitativestudy.If
thesemeasuringpotentialsaretobeadoptedagain,thenthereasonsandtheconcernsofthefindings
inthisstudycanbethespecifiedstartingpointsforthenextresearch.

Thesecondkeyremarkisthatthis“readiness”canbefurtherappliedtomanagingsafety.Thiscan
beattributedtothefactthatincreasinglysafetyispartoftheconstructionkeyperformanceindicators
(Bealtham,Anumba,&Thorpe,2004).Fromtheliteratureandinadditiontoclashdetection,cost
estimation,constructionplanning,andschedulecontrol(Eastman,2008),thereareBIMadoptions
forsafetyincludingtheuseofsafetycompliancechecking(NewYorkCity,2013),thesimulationof
constructionworkprocess,andsitesafetyplanning(Kiviniemietal,2011),forworkersafetytraining
(BalfourBeattyConstruction),andforpostconstructionandfacilitymanagement(Mordue&Finch,
2014).TheresultshereindicatethattheconstructionindustryinHongKongisreadyforusingBIM

Table 1. Summarised reasons for supporting BIM for safety by focus groups in Hong Kong

Focus groups Percentage of 
supporting BIM for 

safety

Most frequent 
reason

2nd most frequent 
reason

3rd most frequent 
reason

HKFOSHA 100% Process Communication Accident

NewWorks
contractorsof
HousingDepartment

80% Simulate,visualiseor
rehearsal Training Planning

Liftingspecialist 50% Assistliftingplan - -

Worksdepartmentsat
DevelopmentBureau 93% Dataprovisionor

coordination
Visualisationor
communication Planning

Majorcivilcontractor
100% Planning Visualisationor

communication

Assistelementsof
safetymanagement

system

Construction
professionalgroup 75% Displayorexplain

information Visualisation -

Overall/Average 83% Visualisationor
communication Planning Datarelated
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toaidthesafetymanagementprocess.Thisisbecausetoalargeextentallsixdifferentconstruction
stakeholderssupportedBIMforsafety.

ThenhowcanBIMcontributetosafety?Table1liststhesummarizedreasonsforusingBIMfor
safety,namelyvisualisationorcommunication,planninganddataaccuracy.Theremaybeoverlaps
amongthesereasons,buttheyareinlinewiththeBIMliterature(Kiviniemietal.,2011;Miettinen
&Paavola,2014;Ning&London,2010).

Inadditiontoclientsanddesigners,contractorswillalsoconsiderBIMforsafetyassafetyrests
mostlywithcontractors;moreimportantly,safetyriskintheoryisthehighestduringtheconstruction
phrase where contractors have the most input. McGraw Hill Construction (2014) revealed that
contractorsbelievetopBIMbenefitsareerrorsandomissionsreductionandcollaborationwiththe
client/designer.LookingatthemajorreasonsforsupportingBIMforsafety,theresearcherspropose
thekeyisforBIMtoholdaccurateandupdated“safetydata”asinformationordataiscriticalfor
managingsafety.

Today,weliveinaninformationpackedworld.Constructionisalsoaboutusinginformation
anddataforbudgets,materials,labour,processes,programsandcommunication,involvingclients,
designers,contractors,sitepersonnelandmore.Inthesameway,safetyisinformationdependent
coveringaccidenttrends,trainingschedules,incidentcauses,controlmeasuresandothers.Theability
ofBIMtointegrateanddisplayinformationissosignificantthatitwillself-createmoreinterests,
ifnotalreadywithintheAECsector(Anumba&Wang,2012).JungandJoo(2011)arguedthatthe
recentBIMupgradescanpushtowardshigherdimensions,forinstanceto5D-cost,6D–procurement,
7D-safety,andevenbeyondtonthdimensions.AssumingBIMisabettermethodologyforinformation,
itisalsosuitableforsafetytoo.

How information is recognized, inputted, stored, accessed, and retrieved can be a common
concern.FromTable2,theconsolidatedconcernsofBIMimplementationofsafetyinvolvedBIM
orcomputerskillsandknowledge,dataupdate,qualityoroperation,andresourcesimplications.The
researchersarguethatthesecanbegroupedintocompetencyandcostimplicationasBIMknowledge
anddataoperationarecloselyrelated.

IntheUK,thebarriersformoreBIMadoptionarethelackofin-houseexpertise,thelackof
training,noclientdemand,andcost(RoyalInstituteofBritishArchitectsEnterprisesLimited,2015).
InHongKong,theconcernsfromcontractorsforBIMoperationincluded“Willthecontractorbe
abletoobtainmodelforfurtherdevelopment?”and“whataretherisksofowningthedata?”The
findingsofthefocusgroupmeetingsareconsistentwiththeliterature.

Attemptingtoovercomethe“competency”barrier,HongKongiscallingforthedevelopmentof
BIMstandardsinvolvingaprojectexecutionplan,BIMpromotiontoindustry-widestakeholders,and
BIMtrainingforbothconstruction-andcomputer-basedcourses(ConstructionIndustryCouncilHong
Kong,2014).IntheUK,therewasaroadmaptodeliverBIMskillstoeducationandtrainingcourses
(Farzad&Yusuf,2012).R.SacksandPikas(2013)wentfurtherinhighlightingaBIMframework
forconstruction-relateduniversityprogrammes.Therefore,intimeandwithbetterBIMproducts,
standards,specifications,andexperience,theBIMcompetencyandtheconfidenceofhandlingBIM
datainput,verification,modification,andsecuritycanbeovercome.Thecostimplicationisadifficult
concerntomitigate.Ontheonehand,thereisnostandardmeasurementfor“returnoninvestment”
yet.Moreimportantly,thereturncanbepositiveratherthannegativeasMcGrawHillConstruction
(2014) found thepositivegain fromBIMcan range from10 to25%. IfBIM implementation is
mandated,thentheBIMcostwillbeapartofcomplianceandsimplyacostofdoingaspecifickind
of“construction”.

In addition to OSH legislation and economic incentive, a more recent approach to using
occupationalsafetyandhealthmanagementsystemtoimprovesafetyperformancehasbeenmandated
inSingaporeandHongKong(Tam&Fung,1998;Teo&Ling,2006;VonAhsen,2014).Thereare
differentstandardsforSMS(BritishStandardsInstitution2000;StandardsAustralia/StandardsNew
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Zealand,2001).TheSMSinHongKonghasfourteenelements(LabourDepartment,2002;Labour
DepartmentHongKong,2000).

IfBIMforsafetyistobetest-runbeforeafullimplementation,thenwhatprocessorsafetyaspects
shouldbeconductedfirst?Forcountries,companiesandsitesadoptingSMS,thequestionbecomes
‘WhichSMSelement(s)havethemostBIMpotential’.Table3indicatesthatthesummarisedBIM
potentialforSMSelementsarethesafetytraining,thejobhazardanalysis(oftenreferredtoasrisk
assessment),andthehazardcontrolprogramme.Thelogicalfindingsofthisstudycanserveasthe
basisforamoreindustryrepresentativefuturestudyalsostandshere;inorderwords,theconcluding
remarksofsafetytraining,jobhazardanalysis,andhazardcontrolprogrammecanbethefoundationofa
morequantitativestudyforwhichSMSelement(s)aremostsuitableforBIM-for-safetyimplementation
inHongKong’sconstructionindustry.

For construction sites runningpay-for-safety schemes inHongKong, safety trainingcanbe
profitable(Choi,Chan,&Chan,2012).Theeffectivenessofsafetytrainingcanbehardtogauge.
Sacks,Perlman,andBarak(2013)foundthatvirtualreality(whichisBIMrelevant)inconstruction
safetytrainingismoreeffective.ItisreasonabletoassumethatonceOSHrisksareidentified,itis
vitaltoimplementcontrolmeasurestomitigatetheserisks;thisexplainswhyparticipantsselected
“hazardcontrolprogram”asoneofthemostsuitableSMSelementsforBIMadoption.Therefore,
thecommencementofthenextBIMstudyonSMScanbeatelementsofsafetytraining,jobhazard
analysis,andthehazardcontrolprogramme.

PoTeNTIAL oF USING BIM FoR RISK ASSeSSMeNT

ThoseinvolvedinmanagingOSHoftendiscusshazardidentificationandRAbeforedecidingwhat
controlmeasuresshouldbecarriedout(InternationalLabourOffice-OccupationalSafetyandHealth
Branch,2014).Constructionorinstallationofaprojectinvolvesmanydifferentprocessesandtrades.
Theresearchersselectedacommon,yethazardousoperation-liftingastheexampleinfocusgroup
meetings.Onaglobalscale,therewasasignificantnumberofseriousliftingaccidentsintheUS
(Shepherd,Kahler,&Cross,2000),intheNetherlands(Anezirisetal.,2008),inKorea(Shin,2015),
inJapan,andHongKong(Tam&Fung,2011).

AccordingtoTable4,therewasstrongoverallsupport(85%)forusingBIMtodotheRAwiththe
leastsupportfromtheWorksDepartmentsfocusgroup(50%).NotcountingtheWorksDepartments

Table 2. Summarised concerns about using BIM for safety by focus groups in Hong Kong

Focus groups Most frequent concern 
about using BIM for 

safety

2nd most frequent concern 3rd most frequent concern

HKFOSHA BIM/computerskills Updating/operationof
BIM -

NewWorkscontractorsof
HousingDepartment Resources Dataupdatingorquality Knowledge

Liftingspecialist BIMskills - -

Worksdepartmentsat
DevelopmentBureau Dataaccuracy Resourcesimplication Fornewprojectsornotfor

minortask

Majorcivilcontractor - - -

Constructionprofessional
group - - -

Overall BIMorcomputerskillsand
knowledge

Dataupdate,qualityor
operation Resourcesimplication
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group, the supportwas at least 78%with threedifferent groups scoring100%.One explanation
is that thoseworkingatWorksDepartmentsarecivilservants, likelytobeinvolvedindesignor
coordinationratherthanconstructionactivities.Traditionallycontractorsareperceivedtohavetotal
safetyresponsibilitiesaswellasthedutytoconductRA.ThecitedreasonsforsupportingBIMfor
RAwerecommunication,dataaccuracy,andabilitytoexpand.

The“abilitytoexpand”canbethevitalreasonwhymanyarelookingtobecomeinvolvedin
BIMasintheorythereisnoboundaryforBIMorinformation.Smith(2009)insistedinformation
anddataareimportantthroughoutbuildingdesignandconstruction,andareusedbydifferentparties
includingtheclient,thearchitect,theconsultant,theengineer,andthecontractor.JungandJoo(2011)
arguedthisBIMadvantagecanprovideamulti-dimensionalplatformfor5D,6Dtonthdimensions
constructionprocess.

Inpractice,thereisstillconcernaboutBIMimplementation.InTable5,thefocusgroupsidentified
majorconcernstobedataaccuracy,resourcesimplication,andsiteconditions.Again,thefindings
of“whatarethereasonsandwhataretheconcernsofusingBIMtodoriskassessment”canbethe
basisforanothermajor“quantitative”studyonwhetherornotBIMcanbeeffectiveforRAforlifting
andotherrelevantconstructionprocess.

Lifting operations are common construction tasks at site, which may require many lifting
visualisations,leadingtopossiblecostimplicationsandimplementationbottlenecks.Anothervalid
concernwasrelatedtodataaccuracyassiteconditionschangequicklyandexistingBIMmaynot
containeitherweatherorhumanfactors.TheconcernsaboutthelegalstatusofBIM,datasecurity,
andprovisionofhardcopyofRAwerealsomentioned.

Firstly, these are operation issues involving objects, processes and the link to visualisation
usingBIMsoftware.Currently,about60%ofBIMobjectscomefromin-housecreation,project
addition,manufacturerorComputerAidDesign(CAD)package(RoyalInstituteofBritishArchitects
EnterprisesLimited,2015).Oncetheobjectdatabasesarereadilyavailablewithintheindustry,trade
orassociation,thevisualisationsoftheseprocessesareaneasyadditiontonormalcomputerusage.
TherearedifferentBIMtraininginitiativesatvariouslevelsinHongKongandtheUK.Whetheror
notBIMisimplementedatsites,therewillalwaysbechangesatsites.WhentheBIMcompetency
becomesanorm,itwillbeastandardpracticefortheconstructionindustrytoadoptBIMinthesame
wayastheCADevolved.

Different organizations are in the process of setting up standardized BIMs; examples are
the specification of Construction Operation Building information exchange (Nisbet, 2012), the
commondataenvironment(BritishStandardsInstitution,2013),thesecurityarrangement(British

Table 3. Summarised SMS elements with the most BIM potential for the construction industry in Hong Kong

Focus groups Most frequent SMS 
elements

2nd most frequent SMS 
elements

3rd most frequent SMS 
elements

HKFOSHA Jobhazardanalysis Safetytraining Hazardcontrolprogramme

NewWorkscontractorsof
HousingDepartment - - -

Liftingspecialist - - -

Worksdepartmentsat
DevelopmentBureau Safetytraining Jobhazardanalysis Accident/incident

investigation

Majorcivilcontractor Hazardcontrolprogramme Safetytraining Jobhazardanalysis

Constructionprofessional
group Safetytraining Halfofallelements -

Overall Safetytraining Jobhazardanalysis Hazardcontrolprogramme
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StandardsInstitution,2015),andregularBIMpractices(ConstructionIndustryCouncilHongKong,
2014).Moreimportantly,theverificationofchangingsiteconditionscanbeenhancedbymobile
technologies(Anumba&Wang,2012)withlaserscanningandlivecamera/sensorsetup(McGraw
HillConstruction,2014).Withtime,theseadvanceandothercloudsystemswillassistinresolving
thedataconcernforBIM.

TheresearchersregardthecostimplicationargumentofBIMissimilartotheargumentofspending
moretocleanupourenvironment.TheRAprocessisapartoftheSMS,impactingsafetyperformance.
AssumingBIMoffersanoverallsafetyimprovement,thenisitjustifiedfortheAECsectortospend
thatextraamounttosavelife?Interestingly,oneoflatestBIMsurveysrevealedthatBIMmakesa
positivereturnoninvestment(includingsafetyconsideration)(McGrawHillConstruction,2014).

Intheliterature,Guo,Li,Chan,andSkitmore(2012)confirmedthatBIMisusefulforlifting.
ThereareotherexamplesasKimandTeizer(2014)reportedtheuseofBIMforscaffoldingaswell
as the integration with safety management (Benjaoran & Bhokha, 2010). In general, the lifting
visualisationcanaddbenefitstotheprocessofRAinlifting;thisisbecausethevisualisationenhances
communicationamongprojectpersonnelandidentificationofrelevanthazards.Moreover,thedata
fromtheliftingvisualisationcanbeusedtoformaliftingplan,checklistorevenaliftinggamefor
countercheckingorpractice.IntheorytheBIM-datasetupcanbeapartoftheprojectsubmission
orprocesspermitapplication.

Insummary,thereisobvioussupportforusingBIMforsafetyintheconstructionindustryin
HongKong.Fromthesixdifferentconstructionfocusgroups,thesupportwas83%toadoptBIM
forsafetyand85%touseBIMforRAinlifting.Althoughtheinvestigationwaslimitedinsize,the
coveragewasextensivefortheconstructionstakeholders,totalingsixdifferentgroupsand62active
constructionpersonnel.ThislevelofsupportisconsistentwithotherBIMsurveysandreports.

While the main support of using BIM for safety included visualisation or communication,
planninganddataquality,thekeyconcernswereBIMorcomputerskillandknowledge,dataupdating,
andresourcesimplication.Bothsupportandlimitationwererelevantandinlinewiththecurrent
literature.ThereportedBIMadvantagesarerelevantforcommunicationandvisualisationofprocess
sequence,whichcanbeusefulforcoordination,virtualrehearsal,andtraining.Theseoutweighthe

Table 4. Summarised reasons for using BIM for risk assessment by focus groups in Hong Kong

Focus groups Percentage of 
supporting BIM for 

risk assessment

Most frequent 
reason

2nd most frequent 
reason

3rd most frequent 
reason

HKFOSHA 100% Complicatedlifting
task

Checkingorupdating
lifting -

NewWorks
contractorsof
HousingDepartment

100% Facilitaterisk
management Planning Trainingor

communication

Liftingspecialist 100% Communication Dataaccuracy -

Worksdepartmentsat
DevelopmentBureau 50% Abilitytoexpand Presentationor

visualisation -

Majorcivilcontractor 80% Visualisationor
communication

Applytolargeproject
orabilitytoexpand -

Construction
professionalgroup 78% Providedata Communication -

Overall/Average 85% Communication
related Datadependant Abilitytoexpand
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BIMlimitations.Withtime,theconcernswillberesolvedbyhigherBIMcompetencyandwider
availabilityofBIMdatabases.

IfBIMwastobeaddedtotheSMSsetupinHongKong,thefocusgroupsconsideredthemost
suitableelementswouldbesafetytraining,jobhazardanalysis,andhazardcontrolprogram.

SimilartothefindingofBIMforsafety,thereisclearsupport(85%)forusingBIMtodolifting
RA.ThereasoningandlimitationforusingBIMforliftingRAfollowedthesimilarpatternin“BIM
forsafety”.ThemajorreasonsforusingBIMtodoRAwerecommunication,dataaccuracy,and
abilitytoexpand.Ontheotherhand,theconcernsofBIMimplementationinvolveddata,resources
implication,andsiteconditions.TheseanswerstothequestionofBIMimplementationareconsistent
withtheexistingBIMunderstanding.

ThekeypotentialofBIM for safetywas investigatedandanalysed in termsof sixdifferent
constructionstakeholdersinHongKongandfindingsreportedabove.Itissignificanttopointoutthat
whilethequalitativenatureofthisstudymaylimitthefindingstobegeneralised,theevidence-based
conclusionisvitalforthestartingpointofawiderindustrystudy(maybeaquantitativenature)to
investigatethepotentialforBIMimplementationinHongKong.Theargumentisparticularlystrong
foraBIMforsafetyfollow-upstudy,forwhichSMSelement(s)isthemostsuitableandforwhether
ornotBIMisusefulforconductingRAoflifting.

CoNCLUSIoN

It was revealed that qualitative approaches (with triangulation) are suitable for the research of
constructionmanagement.Thus,theresearchersregardthatthedatacollectionviafocusgroupswere
viablemethodsforcollectingevidencetoreflectthepotentialofBIMforsafety.

TheAECsectorisamulti-disciplineone.Inordertoreflectthis,atotalofsixdifferentconstruction
based stakeholders was targeted ranging from safety professionals, building contractors, public
clients,amajorcivilcontractor,liftingspecialistsandconstructionprofessionals.Thefocusgroups
wereallbasedinHongKongandalldirectlyrelatedtotheconstructionsector.Fromthesixfocus
groupmeetings,therewere62participants,mostlymalesandstillactiveintheconstructiontrade.

Studies indicate themostcommonstrategyofmanagingOSHoften involvesacombination
of SMS and/or RA. Therefore, the potential of using BIM for safety was reflected under these
twoelements.TheaverageoverallgenericsupportofusingBIMforsafetywas83%,indicatinga

Table 5. Summarised concerns about using BIM for risk assessment by focus groups in Hong Kong

Focus groups Most frequent concern 
about using BIM for risk 

assessment

2nd most frequent 
concern

3rd most frequent

HKFOSHA Datadetails Timeorcostimplication Updating

NewWorkscontractorsof
HousingDepartment Scopeofqualityofdata Costimplication Sitechanges

Liftingspecialist Dataaccuracy - -

Worksdepartmentsat
DevelopmentBureau

AvailableofbasicBIM
ordata BIMcompetence -

Majorcivilcontractor Reflectionofactual
conditions Resourcesimplication -

Constructionprofessional
group Datadependent Moreresearchand

development

Overall Datadependent Resourcesimplication Siteconditions
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significantlevelofsupportforusingBIMforsafetyinHongKong’sconstructionindustry;other
thantheliftingspecialistgroup,allhadatleast75%support.InHongKong,the14-elementsSMS
isalegalmandateforsizableconstructioncompaniesandsites.ThemostsuitableSMSelementsfor
BIMimplementationidentifiedwerethesafetytraining,thejobhazardanalysis(RArelated),and
thehazardcontrolprogramme.

ThesecondfactortogaugetheBIMforsafetypotentialwasrelatedtoBIM’sabilitytoassist
RAs.ThefocuswasontheRAforlifting.TheoverallsupportforusingBIMtodoRAwasat85%,
suggestingasubstantiallevelforusingBIMtoconductRAoflifting.

Toconclude,thepotentialofusingBIMfortheconstructionsafetyinHongKongishigh;this
isbasedonthefiguresfromthegenericsupportofusingBIMforsafety(83%)andthesupportof
usingBIMforRAoflifting(85%)aswellasthestrongsupportfromtheexperts.
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