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Abstract: This ipaper idevelops ia iframework ito imap ithe iinfluence iof iproject imanagement i(PM) iattributes 
ion iproject icost iand ithen itest ithese irelationships ibetween iPM iattributes iand iproject icost ion iindustrial 
iconstruction iprojects. iPM iattributes iare iidentified iand iclassified iinto ifive iareas: iHuman iResource 
iManagement i(HRM), ifunction iof iPM, ipartnering iand isupply ichain, idesign iefficiency, iand iquality. The 
iframework iis itested ion isurvey idata ifrom iconstruction icompanies iand iproject imanagement ifirms iin iChina 
iusing ithe iStructural iEquation iModeling imethod. iThe iresults ireveal ithat iquality, ifunction iof iPM, iand 
iHRM ican ihave ia isignificant ipositive iimpact ion iproject icost. iQuality iis ifound ito ihave ithe imost idirect 
iand igreatest iimpact ion iproject icost iefficiency iamong iPM iattributes. iThe igoal iof ithis istatistical istudy iis 
ito idemonstrate ithe ipaths iand istrengths iof ithe ieffects iof iPM iattributes ion iproject icost. 
 
Keywords: ProjectIManagementIAttributes, Project Cost, Influence Framework, Structural Equation Modeling i 
 
Chapter 1 
1.1 Introduction 
Project imanagement iis ithe idiscipline iof iinitiating, 
iplanning, iexecuting, icontrolling, iand iclosing iof 
ithe iwork iof ia iteam ito iachieve ispecific igoals 
iand imeet ispecific isuccess icriteria. I 
 
It iwould isuffice ito isay, iProject imanagement iand 
iproject icost iare iinseparable. iThe ichallenges iof ia 
iproject imanager iare, iscope, icost, itime iand ithe 
iproject icontroller ihelps ithe iproject imanager iby 
ifulfilling ithese iroles. iA iproject imanager iacts ias 
ithe icaptain iof ia iship, iwhile ithe iproject 
icontroller iacts ias ithe inavigating iofficer iof ia 
iship. iHowever, iour ifocus iwill ibe ion iproject 
icost, ihow iit’s iinfluenced iby ithe iattributes iof 
iproject imanagement. i 
 
Project icost icontrol iis ione iof ithe imost iimportant 
imanagement itechniques ithat icontribute ito iproject 
isuccess. iCost ioverrun iis iso ifrequent ithat iit iis 
ioccurs ion inearly iall iconstruction iprojects i(Azhar 
iet ial., i2008). iHistory ishows ithat isignificant icost 
ioverrun iis iendemic iwithin ithe iconstruction 
iindustry iworldwide i(Ameh, iSoyingbe iand 
iOdusami, i2010) iin iboth ideveloping iand 
ideveloped icountries i(Angelo iand iReina, i2002). 
iIt iis iwidely iacknowledged ithat ithe iproblem iof 
icost ioverrun iis icritical iand ineeds ito ibe istudied 
imore ito ialleviate ithe iissue. iVarious istudies ihave 
ibeen iconducted ito iaddress ithe ifactors iaffecting 
iproject icost. iSome iof ithe iproblems iinclude 
iunavailability iof imaterials, iinflation, iprice 
ifluctuation iin imaterial, iproject icomplexity, 
iexcessive iamendments iof idesign iand idrawings, 
ipoor icoordination iamong iparticipants, iineffective 
imonitoring iand ifeedback, ilack iof iproject 

ileadership iskills, icash iflow iand ifinancial 
idifficulties, icontractor's ipoor isite imanagement 
iand isupervision, iinadequate icontractor iexperience, 
ishortage iof isite iworkers, iincorrect iplanning iand 
ischeduling, iand iother ifactors i(UNRWA, i2006; 
iMemon, i2010; iOkpala iand iAniekwu, i1988; 
iChan iand iPark, i2005). iAmong ithese icauses, 
imany iare irelated ito iproject imanagement; 
iconsequently, ia ideeper iunderstanding iof ithe 
iattributes ithat iinfluence iproject icost icontrol iis 
icrucial ito iimproving iproject ioutcomes i(Avots, 
i1969; iNguyen iet ial., i2004; iHasanzadeh iet ial., 
i2011). iPM imaturity ihas ia ipositive irelationship 
iwith iproject isuccess i(Ibbs iand iKwak, i2000) iand 
igood iproject imanagement iin iconstruction iis 
icorrelated iwith ilower icost i(Ibbs iand 
iReginato2002). iMany iPM ifactors icause 
ivariations ion icost iperformance. iMansfield iet ial. 
i(1994) iconcluded ithat imost iof ithe iproblems 
ifrom idelay iand icost ioverruns ion iconstruction 
iprojects ican ibe iattributed ito ihuman iresources 
iand imanagement iproblems, isuch ias ifinancial 
iarrangements, ipoor icontract imanagement, 
imaterials ishortage, iinaccurate iestimating, iand 
ioverall iprice ifluctuations. iPoor isite imanagement 
iin ithe iform iof iresource iand ischedule iplanning, 
isupervision iand icontrol, iand ilack iof iexperience 
iare ialso icauses iof icost iand itime ioverruns, ias 
istated iby iChan iand iKumaraswamy i(2002), 
iKaming iet ial. i(1997), iand iOgunlana ietal. i(2003). 
iChua iet ial. i(1999) iidentified ieight iimportant 
iproject imanagement iattributes iassociated iwith 
iachieving isuccessful ibudget iperformance ithrough 
ian iapplication iof ithe ineural inetwork iapproach: 
i(1) inumber iof iorganizational ilevels ibetween ithe 
iproject imanager iand icraft iworkers, i(2) iamount 
iof idetailed idesign icompleted iat ithe istart iof 
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iconstruction, i(3) inumber iof icontrol imeetings 
iduring ithe iconstruction iphase, i(4) inumber iof 
ibudget iupdates, i(5) iimplementation iof ia 
iconstructability iprogram, i(6) iteam iturnover, i(7) 
iamount iof imoney iexpended ion icontrolling ithe 
iproject, iand i(8) ithe iproject imanager’s itechnical 
iexperience. iProject iManagement iand iproject icost 
iwork ihand iin ihand ito ihave ia isuccessful iproject. 
iMore ialso, ithe ineed ito ialleviating icost ioverruns 
iin iorder ito ihave ia isuccessful iproject ihas inever 
iseized. iHowever, ithere iare idifferent ifactors ior 
iattributes iof iManaging ia iproject ithat ieach ihave 
ia idifferent iimpact ior iinfluence ion iproject icost. 
 
1.2 Problem statement 
Cost iin ithe isuccess iof ia iproject iis ione icritical 
iaspect, ias ieither ia iproject iis ito ibe ia isuccess ior 
ifail ior iincur iloses iand icost ioverruns. iCost 
ioverruns ihave ibeen ia ilong iexisting iproblem, 
ieven ithough iit icannot ibe itotally iavoided, imany 
iways ior imethods ihave ibeen isought ito ialleviate 
icost ioverruns. iHowever, ito ieffectively icontrol 
icosts, ifactors ithat iaffect ithe icost iof ia iproject 
idiffer, iin ithis icase iwe iare ireferring ito iour 
iscope i–the iattributes iof iproject imanagement. 
iMore ialso, ithese ifactors iof iPM, ieach ihas iits 
iown idegree iof iinfluence ion iproject icost, ito 
icontrol icost iis inot ian ieasy itask ias iit’s inot ieasy 
iand idirect ito itell iwhere icost ioverruns iare 
iemanating ifrom ibecause ithere iare imany ifactors 
iat iplay, iand ieach iinfluencing icost iunequally, 
ithus iit’s ionly iwhen ian ianalysis iis istrictly idone 
iand iknowing ihow iand ito iwhat idegree iby 
iplacing ia ifigure ior ivalue ias ito iwhat ieach ifactor 
ior iattribute iis iinfluencing ithe icost iof ia iproject 
i-project icost, ionly ithen iwould iit ibe ieasier ifor ia 
iproject imanager ias ito iwhich ifactors ior iattributes 
ihe ishould ipay irequired iattention iin 
icorrespondence ito itheir idegree iof iinfluence ion 
iproject icost, iotherwise ihe iwould ibe 
ioverwhelmed iby ithe ioverruns iof icosts iwithout 
iknowing ithe isource. iApproaches iin iusing iSEM 
iin ivarious iprojects ie.g. iEngineering ihave ibeen 
iused iand iin ithis icase, iMAPPING iTHE 
iINFLUENCE iOF iPROJECT iMANAGEMENT 
iATTRIBUTES iON iPROJECT iCOST iUSING 
iSTRUCTURAL iEQUATION iMODELING. 
 
1.3 Research aim 
The iaim iof ithis iresearch iis ito idevelop ia 
iframework ifor ithe iinfluence iof iproject 
imanagement iattributes ion iproject icost iusing 
istructural iequation imodeling（ SEM ） . iThis 
iframework iis iable ito ihelp iproject imanagers iand 
icontractors iand ibe ia iguide ito iattributes ithey 
ishould ipay iattention ito icorrectly iand 
icorrespondingly ito ieach iattribute’s idegree iof 
iinfluence ion iproject icost ias ithey icarry iout ithe 
iproceedings iof ithe iproject. 

1.4 Research objectives 
The imain iobjectives iof ithis istudy iare: 
1. iIntroduce istructural iequation imodeling i(SEM) 
2. iUse istructural iequation imodeling, iand i 
3. iMap ithe iinfluence iof iproject imanagement 
iattributes ion iproject iusing istructural iequation 
imodeling i(SEM) iWith ithe ihelp iof iSEM 
isoftware-AMOS. 
 
1.5 Research importance 
Contributions iof ithis ipaper iare iexpected ito ibe 
iimportant ito iboth iresearchers iand 
ipractitioner’s/project imanagers: i 
To iresearchers, ithe ifindings ishould ihelp ito 
iinvestigate ithe idegree iof iinfluence iof ieach iof 
ithe iattributes ion iproject icost. i 
For ipractitioners’/ iproject imanagers iand 
icontractors, ithe ifindings ishould ihelp ito ialleviate 
icost ioverruns, imanage iproject icost ieffectively iin 
iperspective iwhen iit icomes ito iPM iattributes iby 
ienabling ithem ito iappropriate iinputs iand 
iattention icorrectly iby iresponding iwith icorrect 
imeasures ias ithis iframework ishows ithem iwhat 
iareas ito ipay iattention ito. 
 
1.6 Research Scope and Limitation 
This ipaper ifocuses ion iprojects ithat iwere icarried 
iby ivarious iconstruction icompanies, iproject 
imanagement ifirms iand iproject imanger’s 
iexperiences iin iChina. iThen ithe iframework iwas 
itested iusing ithe iStructural iEquation iModeling. 
 
1.7 Methodology Outline 
In iorder ito iachieve ithe iabove imentioned 
iobjective iof ithe istudy i-The iinfluences iof iproject 
imanagement ifactors ion iproject icost, iwill ibe 
ievaluated iby ia iset iof iinfluence icoefficients. iTo 
iestablish ithese icoefficients, 
itheifollowingiresearchiprocessiisicarriediout: 
(1)iIdentifyikeyiPMfactorsithroughiliteratureireview 
(2)iSummarizeiandidefineiPMiattributesithroughiliter
atureireview 
(3) iEstablish ia iframework ito imap ithe iinfluences 
iof iPM iattributes ion iproject icost ito idetermine 
iwhich iof itheivariablesiinfluenceioutcomes 
(4)iCollectprojectidata,iperformireliabilityitest,iandid
ataiprocessing 
(5)Selectimethodsitoitestitheiinfluenceiframeworkim
odeliandicalculateitheiinfluenceicoefficients 
(6)iPerformianalysisiandidiscussiresults. 
 
The iresearch iprocess iand imethods iare ishown iin 
iFig i3.1 iQuestionnaire iDesign. iAfter ia ithorough 
ireview iof ithe iliterature, iPM ifactors iaffecting 
icost iwere iidentified, isummarized, iand iclassified 
iinto ieight iareas iand icost iefficiency iwas iselected 
ias ia iproject icost imetric. iData ifor iPM ifactors 
iand icost iefficiency iwere icollected ifrom 
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iconstruction icompanies iand iproject imanagement 
ifirms iin iChina. 
 
1.8 Research Layout 
The icurrent istudy iincluded iseven ichapters 
iexplained ias ifollows: 
Chapter i(1) iAn iintroductory ichapter idefines ithe 
iproblem istatement, ithe iobjectives iof ithis istudy, 
ithe imethodology iand ian ioverview iof ithis istudy. 
Chapter i(2) iLiterature ireview ipresents ia iliterature 
ireview iof iefforts ithat iare irelated ithe iattributes 
iof iproject imanagement, ithe iInfluence iFramework 
iof iPM iAttributes ion iProject iCost iand ithe 
iapplication iof istructural iequation imodeling i(SEM) 
Chapter i(3) iResearch imethodology, ithe iadopted 
imethodology iin ithis iresearch iwas ipresented iin 
ithis ichapter iincluding ithe idata-acquisition 
iprocess iof iinfluential iPM iattributes ithat irelate ito 
iproject icost iand idata inecessary ifor imodeling. 
Chapter i(4) iData iresults ipresent istatistical 
ianalysis ifor iquestionnaire isurveying, ifactor 
ianalysis. iIt ialso ipresents ithe iadopted iinfluential 
ifactors iin ithis istudy iand ithe iencoded idata ifor 
imodel iimplementation. 
Chapter i(5) iModel idevelopment ipresents ithe 
iselected iapplication isoftware iand itype iof imodel 
ichosen iand idisplays ithe imodel iimplementation 
ias iwell ias ithe iresults iof ithe imodel, iand 
iinfluence ifactors iof iSEM iare ishowed. 
Chapter i(6) ipresents iconclusions iand ilastly, 
Chapter i(7) ishows ireferences 
 

 

 

Chapter 2 
2.1 Introduction 
ProjectiManagementi(PM)iattributesiareiidentified
iandiclassified into ifive iareas: iHuman iResource 
iManagement i(HRM), ifunction iof iPM, ipartnering 
iand isupply ichain, idesigniefficiency,iandiquality. 
The iframework imodel iis itested ion isurvey idata 
ifrom iconstruction icompanies iand iproject 
imanagement ifirms iin iChina iusing iStructural 
iEquation iModeling imethod. 
 
2.2 Literature Review of PM Attributes Affecting 
Project Cost 
According ito iA iGuide ito ithe iProject 
iManagement iBody iof iKnowledge i(PMI, i2004), 
iproject imanagement iis ithe iapplication iof 
iknowledge, iskills, itools, iand itechniques ito ia 
ibroad irange iof iactivities iin iorder ito imeet ithe 
irequirements iof ia iparticular iproject. iProject 
imanagement iconsists iof inine iknowledge iareas: 
iintegration, iscope, icost, itime, iquality, irisk, 
ihuman iresources, icommunication, iand 
iprocurement imanagement. iHaving ia icost itarget 
iis ione iof ithe ikey iproject irequirements. iA 
icomprehensive iliterature ireview iwas iconducted 
ito iidentify ithe imajor iproject imanagement ifactors 
iaffecting iproject icost. iTable i1 ishows ithe imajor 
icauses irelated ito iPM iidentified iby ithe iliterature 
ireview. iBased ion ithe iliterature ireview iresults, 
ithe irelevant icauses ifor icost ioverrun ithat iwere 
irelated ito iPM iwere iclassified iunder ia inumber 
iof iPM iattributes. iThe iPM iattributes iwere 
iselected ibased ion itheir idefinition iand iassociated 
iactivities iand itheir iavailability ias iinput imeasures 
iin ithe iCII i10-10 iproject iperformance iassessment 
iprogram. 

 

Table i1. iSummary iof iStudies iin ithe iField iof iPM iAttributes iAffecting iProject iCost 

No Causes irelated ito iPM References i PM iattributes 

 

1 

Planning iand ischeduling iby icontractors: ichange iin ithe iscope iof 

ithe iproject. 

 

Azhar iet ial. i(2008); iAmeh iet 

ial. i(2010); iEnshassi iet ial. 

i(2009) 

 

Planning 

 

 

2 

Frequent idesign ichanges; iAmount iof idetailed idesign iat ithe istart 

iof iconstruction; iDesign ieffectiveness, 

 

Enshassi iet ial. i(2009); iAmeh 

iet ial. i(2010); iChua iet ial. 

i(1999); 

Meeampol iand iOgunlana 

i(2006) 

 

 

Design iefficiency 

 

 

 

3 

 

 

Slow idecision imaking; ilack iof iproject ileadership iskills 

Enshassi iet ial. i(2009); 

iSambasivan iand iSoon i(2007); 

iIyer iand 

Jha i(2005); iUNRWA i(2006); 

iMemon iet ial. i(2010) 

 

 

 

Leading 

 

 

4 

Contractor’s ipoor isite imanagement iand isupervision; iNumber iof 

icontrol imeetings iduring ithe iconstruction iphase; inumber iof ibudget 

iupdates 

Hoai iand iLee i(2008); iChua iet 

ial. i(1999); iAzhar iet ial. i(2008) 

 

Controlling 

 

 

 

Project imanagers itechnical iexperience; icompetence iof iproject 

 

Chua iet ial. i(1999); 
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5 

iteam, iLabor iproductivity; iTeam iturnover; iShortage iof isite 

iworkers; iLapses iin ithe imanagement iof ihuman iresources 

iAbdullah iet ial. i(2009); 

iMemon iet ial. i(2010); 

Okpala iand iAniekwu i(1988); 

iMeeampol iand iOgunlana 

i(2006) 

 

 

 

Human iresource 

imanagement 

 

6 

Conflict ior icoordination iamong iproject iparticipants; icommunication 

iamong ipartners 

Iyer iand iJha i(2005); iMeeampol 

iand iOgunlana i(2006) 

Partnering iand 

isupply ichain 

imanagement 

 

7 

Number iof iorganization ilevels ibetween ithe iproject imanager iand 

ithe icraft iworkers; iPoor icontract imanagement 

Chua iand iLoh i(1999); 

iMansfield iet ial. i(1994) 

 

Organization 

 

 

 

8 

 

 

Mistakes iduring iconstruction; iAmount iof iwork 

Palaneeswaran iet ial. 

i(2008); iHoai iand iLee i(2008); 

iSambasivan 

and iSoon i(2007); iJosephson iet 

ial. i(2002) 

 

 

 

Quality 

9 Contractor iexperience; iContractors ifinancial imanagement iability Enshassi iet ial. i(2008) Contractor’s 

iexperience 

10 Change iorders idue ito ienhancements irequires iby iclient Nega i(2008) Owner 

 
 

Table i2. iDefinitions iof iPM iAttributes iand iProject iCost iEfficiency 

 

PM ifactors/output imetric Explanation 

 

Human iresource 

management 

Examines iif ithe iproject iis istaffed icorrectly, iwith ia iminimum iamount iof istaff iturnover 

iand iappropriate itraining. 

Measures iif ipeople iare icapable iof iachieving iproject igoals. 

 

 

Planning 

 

The iwork ia imanager iperforms ito ipredetermine ia icourse iof iaction. iThe ifunction iof 

iplanning iincludes ithe ifollowing iactivities: 

forecasting, iobjective isetting, iprogram idevelopment, ischeduling, ibudgeting, iand ipolicies 

iand iprocedures idevelopment 

 

 

Organizing 

 

The iwork ia imanager iperforms ito iarrange iand irelate ithe iwork ito ibe idone iso ipeople 

ican iperform iit imost ieffectively. 

The ifunction iof iorganizing iincludes ithe ifollowing iactivities: idevelopment iof 

iorganization istructure, idelegation iof 

responsibility iand iauthority, iand iestablishment iof irelationships. 

 

 

Leading 

The iwork ia imanager iperforms ito icause ipeople ito itake ieffective iaction. iThe iactivities 

iinvolved iin ithe ifunction iof 

leading iinclude: idecision-making, icommunications, imotivation, iselection iof ipeople, iand 

idevelopment iof ipeople 

 

 

 

Controlling 

 

The iwork ia imanager iperforms ito iassess iand iregulate iwork iin iprogress iand icompleted. 

iManagement icontrols iare 

achieved ithrough ithe ifollowing iactivities: iestablishment iof iperformance istandards, 

imeasurement iof iperformance, 

evaluation iof iperformance, iand icorrection iof iperformance. 

 

Design iefficiency 

Measures iif ithe iproject iteam iis iexhausting iall itechniques ito ioptimize ithe idesign iin iits 

iuse iof imaterial iquantities ito 

provide imaximum icapacity iat iminimum icost. 

 

Partnering iand isupply ichain imanagement 

Examines ithe istrategies iused iby ithe iproject iteam ito ipromote ienhanced iworking 

irelationships iamong iall iproject 

stakeholders iincluding ithose iin ithe iproject isupply ichain. 

 

 

Quality 

Measures iif ithe iproject iteam iis istrictly iconforming ito iproject irequirements. iAnalyzes iif 

iprograms iare ipursued ito 

assure ithe idelivery iof imaterial igoods ias iintended. 

Project icost iefficiency Forecasted itotal iproject icost i/ icapacity 

 

Note: iDefinitions iof iPM iattributes iand iproject icost iefficiency iare icited ifrom iCII idocument: iThe i10-10 

iProgram i(Kang iet ial., i2014) 
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In ithe ifollowing isections, ieach iattribute iis 
idiscussed iin imore idetail. iTable i1 iorganizes ithe 
ivarious iPM-related icauses ifor icost ioverrun 
ifound iin ithe iliterature iinto iten icategories 
iincluding iplanning, idesign iefficiency, ileading, 
icontrolling, ihuman iresource imanagement, 
ipartnering iand isupply ichain imanagement, 
iorganizing, iquality, icontractor’s icompetence iand 
iowner. iContractor’s icompetence iand iowner 
iissues iwere iexcluded ifrom ithis istudy ibecause 
ithey iare iout iof ithe iproject imanager’s icontrol, 
ialthough ithey ido ihave ian ieffect ion icost. iFor 
isimplicity, ithis istudy iwill irefer ito ihuman 
iresource imanagement ias iHRM, ipartnering iand 
isupply ichain imanagement iwill ibe icalled isupply 
ichain, iand iproject icost iefficiency iwill isimply ibe 
icalled icost iefficiency. iPM iattributes iand 
idefinitions iwill ibe ipresented iin ithe inext isection. 
 
2.3 The Definitions of PM Attributes 
Ultimately, ieight iPM iattributes iwere iselected ifor 
iinclusion iin ithis istudy: ihuman iresource 
imanagement, iplanning, iorganizing, ileading, 
icontrolling, idesign iefficiency, ipartnering iand 
isupply ichain imanagement, iand iquality. iThe 
iobjective iand isubjective iquestions icontained iin 
ieach iquestionnaire icombine ito icreate i10 iinput 
imeasures. iThe iquestionnaire ican ibe iseen iat ithe 
iback iin ithe ilast ichapter. iThe idefinitions iof 
ieight iPM iattributes iare ishown iin iTable i2. iTotal 
iproject icost iis igreatly iaffected iby iproject isize 
iand iproject icost iefficiency. iProject icost 
iefficiency iis idefined ias ithe iforecasted itotal 
iproject icost idivided iby icapacity.  
 
iBetter icost iefficiency iindicates iless imoney ispent 
ion iunit iproduction icapacity i(such ias imegawatts 
ifor ian ielectrical iproject). iSince iunits iof icost 
iefficiency iare idifferent ifor idifferent itypes iof 
iprojects, iin iorder ito ireduce idata idiversity, 
iproject icost iefficiency iwas iprocessed iby 
ilogarithms. 
 
2.4 The Influence Framework of PM Attributes on 
Project Cost 
The ipurpose iof ithis iresearch iis ito imap ithe 
irelationships ibetween iPM iattributes iand iproject 
icost. iIn iorder ito iperform isuch ian ianalysis, ia 
isuitable iframework imodel ibetween iPM iattributes 
iand iproject icost iis ineeded. 

2.5 Framework Structure 
In ithis iframework, iPM iattributes, iincluding 
iplanning, iorganizing, ileading, icontrolling, iHRM, 
isupply ichain, idesign iefficiency, iand iquality iare 
iutilized ialong iwith iproject icost iefficiency. iThe 
irelationships ibetween ithe iPM iattributes iand icost 
iefficiency iwere ianalyzed iand ithe iresults iare 
ipresented iin ichapter i5. i 
Through iexamination ion ithe idefinition iof iPM, iit 
ican ibe iappreciated ithat: i(1) ithe ipurpose iof iPM 
iis ito iachieve iproject iobjectives; iand, i(2) iPM 
ifunctions iinclude ileadership, iorganization, 
iplanning, imonitoring, iand icoordinating. iOn ithe 
iother ihand, ithe idefinition iof imanagement ihas 
ibeen iinterpreted iin imany iways. iFor iexample, 
imanagement ican ibe idefined ias ithe iart iof 
igetting ithings idone ithrough ipeople i(Norman, 
i2013). iAccording ito iLeonard i(2012), 
imanagement iis idefined ias iwhat imanagers ido. 
iPeople iare ikey ito ithe isuccess ior ifailure iof iany 
imanagement iactivity. 
 
George i(1982), iidentified ifour ifundamental 
ifunctions iof imanagement ie.g., iplanning, 
iorganizing, iactuating iand icontrolling. iAccording 
ito iHenry iFayol, ito imanage iis ito iforecast iand 
iplan, ito iorganize, ito icommand, iand ito icontrol. 
iThe imajor ifunctions iof imanagement ican ibe 
icategorized iinto ifour idifferent ifunctions iknown 
ias iplanning, iorganizing, ileading, iand icontrolling. 
iFor itheoretical ipurposes, iit imay ibe iconvenient 
ito iseparate ithe ifunction iof imanagement ibut 
ipractically ithese ifunctions iare ioverlapping iin 
inature. iFor iexample, ithey iare ihighly iinseparable. 
iEach ifunction iblends iinto ithe iother iand iaffects 
ithe iperformance iof iothers. iThe ibasic 
imanagement ifunctions iwhich iinclude iplanning, 
iorganizing, icontrolling iand ileading, iare ialso 
irequired ifor ithe imanagement iof iany iproject 
i(Frigenti iand iComninos, i2006; iStretton, i2015). 
iAnalytically, iit imay ibe iconvenient ito idistinguish 
ithe imanagement ifunctions iseparately ibut 
ipractically ithe ifunctions ioverlap iin inature iand 
iare iinseparable. iEach ifunction iblends iinto ithe 
iother iand iaffects ithe iperformance iof iothers. iThe 
iinfluence iof iPM iattributes ion iproject icost ican 
ibe imapped iin ia ipreliminary iframework, ias 
ishown iin iFig. i1. 
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2.6 An Influence Framework 

It ican ibe iseen ifrom iFig. i1 ithat ipeople iare ithe 

idriving iforce iof iPM, iand ithrough ithe ifunctions 

iof imanagement, ithe iobjectives iof itransformation 

ivariables iand iproject icost iare iachieved. iHuman 

iResources i(HR) iis iprimarily iconcerned iwith ithe 
imanagement iof ipeople iwithin iorganizations. iThe 

iFunction iof iPM iis ia icombination iof iplanning, 

iorganizing, ileading, iand icontrolling iand iit ileads 

ito itransformation ivariables isuch ias isupply ichain, 

idesign iefficiency iand iquality. iIn ithe istudy 

iproject icost irefers ito icost iefficiency. iThe 

irelationships ibetween iHR, isupply ichain, idesign 

iefficiency, iquality, iand icost iefficiency iwill ibe 

idiscussed. iHuman iResource iManagement i(HRM) 

iis ia ifundamental ifunction iof iPM i(Belout iand 

iGauvreau, i2004). iMany iresearchers iagree ithat 

iHRM iis ione iof ithe imost icrucial ielements ithat 
icontribute ito ian iorganization’s isuccess i(Fabi iand 

iPetersen, i1992; iUlrich, i1987; iSchultz iet ial., 

i1987). iThe ibasis ifor iquality iis ithat iin igeneral, 

ithings ishould ibe i“done iright” ithe ifirst itime iand 

i“rework” ishould ibe iavoided. iQuality iis iregarded 

ias ione iof ithe iprime iindicators iof ia isuccessful 

iconstruction iproject iand iQuality iManagement 

i(QM) iis ian iintegral ipart iof ithe iproject 

imanagement iprocess. iIt ienables iand icontributes 

ito ia iprocess-oriented iand itransparent iproject 

imanagement iapproach iacross iall iproject iphases 
i(ISO10006). iThe iquality iof ithe ientire iproject iis 

ia ifunction iof ithe icollective isum iof imany iinputs 

iincluding iquality iof idesign, iconstruction, 

ioperations iand imaintenance, imanagement 

iparticipation, igood idesign iwith isufficient 

iexperience, icooperation iand icoordination ibetween 

iparties iin ithe idesign iand iconstruction iphases, 

iconsistent idesign idrawings iand ispecifications, 

igood icommunications iwith iowner, iand iselection 

iof iappropriate idesigners iand icontractors i(Wilson, 

i1999). iOne istudy ishowed ithat ieffective 

imanagement iof iquality ican ibe iensured ifrom ithe 
iconceptual idesign istage iof ithe iproject i(Oyedele 

iet ial., i2003). iQM iin iprojects icovers ithose 

iactivities ito imeet ithe iproject irequirements iin 

iterms iof ifunctionality, icosts, iand ideadline, 

itherefore iQM ican ilead ito icost ivariation 

i(ISO10006). iThe iobjective iof iQM iin iprojects iis 

ito ifulfill icontractual iobligations iand iobtain ithe 

iappropriate ilevel iof icustomer isatisfaction. 

iQuality ihas itraditionally ibeen iinterpreted ias ithe 

iability ito isatisfy ineeds, iconformance ito 

irequirements, iand ifitness ifor ipurpose i(Husin, 
i2008; iISO10006). iPoor iattention ihas ibeen igiven 

ihowever, ito iquality iin irelation ito ithe icost iof 

iconstruction. iActual iquality iis icost-sensitive 

i(Idiake, i2015). iSupply ichain imanagement 

idescribes ithe idiscipline iof ioptimizing ithe 

idelivery iof igoods, iservices iand irelated 

iinformation ifrom isupplier ito icustomer i(Cooper 

iet ial., i1997). iEfficiently iand ieffectively 

imanaging ithe iflow iof imaterial ifrom isupply 

isources ito itheultimate icustomer iinvolves iproper 

idesign, iplanning iand icontrol iof isupply ichains, 
iand ioffers iopportunities iin iterms iof iquality 

iimprovement, icost iand ilead itime ireduction 

i(Persson, i2002), iand irapid iresponse ito ichanges 

ior inew idevelopments i(Bowersox, i1996). 

iDifferent isupply ichains ilink iwith ithe idistinct 

iresult iin iquality iand icosts. i(Persson, i2002). iLow 

icosts ican ialways ibe iattributed ito igood idecision-

making iduring iproduct idesign i(Ehrlenspiel, i2007). 

iImproving iconstruction idesign ithrough ithe 

iapplication iof ithe ilean ithinking iparadigm icould 

iimprove ithe idesigner's icost iand iprogram 

ivisibility iwhen ichoosing ibetween idesign ioptions 
ito iincrease ithe icost iefficiency. i(Morris, i1999). 

iThe iquality iof idesign iis iassociated iwith icost 

iefficiency. iBased ion ithe iabove ianalysis ibetween 

iPM iattributes iand iproject icost, itwo iexperts ifrom 

iCII iwere iinterviewed ito iprovide ia ideeper 

iinsight iinto irelationships ibetween iPM iattributes 

iand iproject icost. iThe irelationships ibetween ithe 

ifactors iand ithe irationality iof ithe iframework 

iwere idiscussed. iThe itwo iexperts iboth iagreed 

ithat idirect iimpacts iof isupply ichain imanagement 

iand idesign iefficiency on icost iefficiency iwere inot 
isignificant iand ithat ithe itwo icausal irelationships 

icould ibe icut iout. iA icausal irelationship 

iframework iwas ideveloped iand ishown iin iFig. i2. 

iThe iblue ilines iindicate icausal irelationships 

ibetween ifactors iand ithe itwo ired ilines iindicate 

ithat ithe idirect iimpacts iof isupply ichain 

imanagement iand idesign iefficiency ion icost 

iefficiency ido inot ineed ito ibe iconsidered 

iaccording ito ithe itwo iexperts’ isuggestion. iThe 

iframework iwithout the itwo ired ilines iis inamed 

imodel iA iand ithe iframework iwith ithe itwo ired 

ilines iis inamed imodel iB. iThe icomparison iof ithe 
itwo imodels iwill ibe idiscussed iin ichapter i5.2.1 
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Model iB 

 

 
 

Fig. i2. iThe iinfluence iFramework iIndicating 

iRelationships ibetween iPM iattributes iand iProject 
iCost 

 

2.7 Hypothesis 

Based ion ithe iinfluence iframework imodel iA, 

iseven iproposed irelationships ibetween ifactors 

ihypothesized ias ifollows: 

H1. iHRM iis ipositively icorrelated iwith iimproved 

ifunction iof ithe iPM ieffort. 

H2. iThe iPM ifunction iis ipositively icorrelated 

iwith iimproved isupply ichain. 

H3. iThe iPM ifunction iis ipositively icorrelated 
iwith iimproved iQuality. 

H4. iThe iPM ifunction iis ipositively icorrelated 

iwith iimproved idesign iefficiency. 

H5. iQuality iis inegatively icorrelated iwith icost 

iefficiency. 

 

2.7.1 Structural Equation Modeling 

Structural iequation imodeling iis ia imultivariate 

istatistical ianalysis itechnique ithat iis iused ito 

ianalyze istructural irelationships. iThis itechnique iis 

ithe icombination iof ifactor ianalysis iand imultiple 

iregression ianalysis, iand iit iis iused ito ianalyze 
ithe istructural irelationship ibetween imeasured 

ivariables iand ilatent iconstructs. iThis imethod iis 

ipreferred iby ithe iresearcher ibecause iit iestimates 

ithe imultiple iand iinterrelated idependence iin ia 

isingle ianalysis. iIn ithis ianalysis, itwo itypes iof 

ivariables iare iused iendogenous ivariables iand 

iexogenous ivariables. iEndogenous ivariables iare 

iequivalent ito idependent ivariables iand iare iequal 

ito ithe iindependent ivariable. 

 

2.8 Factor Analysis 
Factor ianalysis iis ia itechnique ithat iis iused ito 

ireduce ia ilarge inumber iof ivariables iinto ifewer 

inumbers iof ifactors. iThis itechnique iextracts 

imaximum icommon ivariance ifrom iall ivariables 

iand iputs ithem iinto ia icommon iscore. iAs ian 

iindex iof iall ivariables, iwe ican iuse ithis iscore ifor 

ifurther ianalysis. iFactor ianalysis iis ipart iof 

igeneral ilinear imodel i(GLM) iand ithis imethod 

ialso iassumes iseveral iassumptions: ithere iis ilinear 

irelationship, ithere iis ino imulti-collinearity, iit 

iincludes irelevant ivariables iinto ianalysis, iand 
ithere iis itrue icorrelation ibetween ivariables iand 

ifactors. iSeveral imethods iare iavailable, ibut 

iprinciple icomponent ianalysis iis iused imost 

icommonly. 

 

2.8.1 Factor Loading 

Factor iloading iis ibasically ithe icorrelation 

icoefficient ifor ithe ivariable iand ifactor. iFactor 

iloading ishows ithe ivariance iexplained iby ithe 

ivariable ion ithat iparticular ifactor. iIn ithe iSEM 

iapproach, ias ia irule iof ithumb, i0.7 ior ihigher 

ifactor iloading irepresents ithat ithe ifactor iextracts 
isufficient ivariance ifrom ithat ivariable. 

 

2.8.2 Key concepts and terms 

Exploratory ifactor ianalysis: iAssumes ithat iany 

iindicator ior ivariable imay ibe iassociated iwith iany 

ifactor. iThis iis ithe imost icommon ifactor ianalysis 

iused iby iresearchers iand iit iis inot ibased ion iany 

iprior itheory. 

Confirmatory ifactor ianalysis i(CFA): iUsed ito 

idetermine ithe ifactor iand ifactor iloading iof 

imeasured ivariables, iand ito iconfirm iwhat iis 
iexpected ion ithe ibasic ior ipre-established itheory. 

iCFA iassumes ithat ieach ifactor iis iassociated iwith 

ia ispecified isubset iof imeasured ivariables. iIt 

icommonly iuses itwo iapproaches: 

The itraditional imethod: iTraditional ifactor 

imethod iis ibased ion iprinciple ifactor ianalysis 

imethod irather ithan icommon ifactor ianalysis. 

iTraditional imethod iallows ithe iresearcher ito 

iknow imore iabout iinsight ifactor iloading. 

The iSEM iapproach: iCFA iis ian ialternative 

iapproach iof ifactor ianalysis iwhich ican ibe idone 

iin iSEM. iIn iSEM, iwe iwill iremove iall istraight 
iarrows ifrom ithe ilatent ivariable, iand iadd ionly 

ithat iarrow iwhich ihas ito iobserve ithe ivariable 

irepresenting ithe icovariance ibetween ievery ipair 

iof ilatent. iWe iwill ialso ileave ithe istraight iarrows 

ierror ifree iand idisturbance iterms ito itheir 

irespective ivariables. iIf istandardized ierror iterm 

iin iSEM iis iless ithan ithe iabsolute ivalue itwo, 

ithen iit iis iassumed igood ifor ithat ifactor, iand iif 

iit iis imore ithan itwo, iit imeans ithat ithere iis istill 

isome iunexplained ivariance iwhich ican ibe 

iexplained iby ifactor. iChi-square iand ia inumber 
iof iother igoodness-of-fit iindexes iare iused ito itest 

ihow iwell ithe imodel ifits. 
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2.9 AMOS 

AMOS iis istatistical isoftware iand iit istands ifor 

ianalysis iof ia imoment istructures. iAMOS iis ian 

iadded iSPSS imodule, iand iis ispecially iused ifor 

iStructural iEquation iModeling, ipath ianalysis, iand 

iconfirmatory ifactor ianalysis. iIt iis ialso iknown ias 
ianalysis iof icovariance ior icausal imodeling 

isoftware. iAMOS iis ia ivisual iprogram ifor 

istructural iequation imodeling i(SEM). iIn iAMOS, 

iwe ican idraw imodels igraphically iusing isimple 

idrawing itools. iAMOS iquickly iperforms ithe 

icomputations ifor iSEM iand idisplays ithe iresults. 

 

Chapter 3 

3.1 Introduction 

This ichapter idiscusses ithe imethodology iused iin 

ithis iresearch. iThe iadopted imethodology ito 

iaccomplish ithis istudy iused idata ianalysis ias ithe 
ibase iof iPM iattributes iaffecting ior iinfluencing 

iproject icost. iThis ichapter iprovides ithe 

iinformation iabout ithe iresearch istrategy, ithe 

iinfluence iof iPM iattributes ion iproject icost. 

 

3.2 research strategy 

Research istrategy iin igeneral imeans ia iplan iof 

iaction iwhich ithe iresearch iobjectives ican ibe 

iquestioned, iand ithis imay ibe iclassified iinto itwo 

i–Quantitative iapproach iand iQualitative 

iapproach. 
The iQualitative iapproach iseeks ito igain iinsights 

iand ito iunderstand ipeople’s iperceptions, ior 

iopinion itowards ia iparticular isubject. iAs iwell, 

iit’s iused iwhen ilimited iamount iof iknowledge 

iabout ithe itopic iis iavailable. 

Quantitative iapproach iseeks ito icollect ifactual 

idata iand ito istudy irelationship ibetween ifacts iand 

ihow isuch ifacts iand irelationships iaccord iwith 

itheories iand ifindings iof iany iresearch iexecuted 

ipreviously. iIn ithis istudy iboth iqualitative iand 

iquantitative iapproaches iwere iused ito iget ithe 

ifactual iinformation iof ithe iinfluence iof iPM 
iattributes ion iproject icost. iAs iwell ias idata 

icollection ifrom iseveral iresources iby ifilling ia 

iform. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Research design 

Figure i3.1 iResearch iFlowchart 

 
 

3.4 Pearson’s Correlation Analysis and Principal 

Component Analysis 

The irelationships ibetween iPM ifactors iand iproject 

icost iwere istudied ibased ion ithe ireview iof ithe 

itheoretical iand iempirical iliterature. iProject 
imanagement ifunctions ican ibe iclassified iinto 

ifour itypes iof iactivities, iplanning, iorganizing, 

ileading, iand icontrolling. iUsing ithe icollected 

iindustrial iconstruction iprojects idata, ithe 

relationships ibetween ithe ifour itypes iof iactivities 

iwere itested iquantitatively iusing ithe iPearson 

icorrelation ianalysis imethod. iStatistical ianalysis 

iof ithe idata ishowed ithat ithese iPM ifunctions iare 

isignificantly icorrelated iwith ieach iother. 

iTherefore, ia inew, iindependent ivariable iwas 

icreated ito ireplace ithe ifour iactivity itypes iusing 
iprincipal icomponent ianalysis. 

 

3.5 Expert Interview 

Fig. i3.1. iResearch iFlowchart iBased ion ithe 

irelationships iof iPM iattributes iand iproject icost, 

ia iMapping ithe iInfluence iof iProject iManagement 

ion iProject iCost irelational iframework iwas 

ideveloped. iIn iaddition ito ithe iquestionnaire 

isurvey, iexperts ifrom iengineering iconstruction 

icompanies iand iproject imanagement ifirms iwere 

iinterviewed i–project imanager iat itop imanagement 

ilevel. 
 

3.6 Structural Equation Modeling Method 

It iis iimportant ito iassess ithe iinternal ivalidity iof 

ithe irelational iframework imodel ifrom ia istatistical 

iperspective. iStructural iEquation iModeling i(SEM) 

iis ia istatistical imethod idesigned ito itest ia 
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iconceptual ior itheoretical imodel i(Kline, i2010). 

iSEM iis idefined ias ia istatistical imethodology ithat 

itakes ia iconfirmatory iapproach ito ithe ianalysis iof 

ia istructural itheory ibearing ion isome iphenomenon 

iand iincludes itwo icomponents. iFirst, ithe icausal 

irelationships iunder istudy imust ibe irepresented iby 
ia iseries iof istructural iequations iand isecond, 

ithese istructural irelationships iare ithen imodeled 

ipictorially ito ienable ia iclearer iconceptualization 

iof ithe itheory iunder istudy. iSEM iprovides ia 

imethod ifor istatistically itesting ihypothesized 

irelationships ibetween ivariables isimultaneously ito 

idetermine ithe iextent ito iwhich ithe imodel iis 

iconsistent iwith ithe idata i(Bryne, i2001; 

iSchumacher iet ial., i2004). iSEM ihas ibeen iused 

iin isome istudies ito idetermine ithe iinfluence iof 

iproject imanagement ion iproject iperformance 

i(Gowan iand iMathieu, i2005; iSambo iZulu i2007), 
ifor iexample. iIn ithis istudy, iconfirmation iwas 

ineeded ito idetermine iwhether ithe idata ifrom ithe 

iindustrial iconstruction iprojects ifit ithe irelational 

iframework imodel. iThis ican ibe iexamined iusing 

iSEM, iand iso ithe ivalidity iof ithe iframework 

imodel ito idetermine ihow iproject imanagement 

ifactors iaffect iproject icost iand ithe iproposed 

ihypothesis iwere itested. iAnother istrength iof ithe 

iSEM imethod iis ithat iit iaccounts ifor iboth ithe 

idirect irelationships ibetween ivariables iand 

iindirect irelationships ibetween iPM iattributes iand 
iproject icost. iThus, ithe iuse iof iSEM iimproves 

ithe iunderstanding iof iboth idirect iand iindirect 

iinfluences iof iPM iattributes ion iproject icost. 

 

CHAPTER 4 

4.1 Questionnaire Analysis 

Over i200 iquestionnaires iwere idistributed ito 

ivarious iEngineering iconstruction icompanies iand 

iproject imanagement ifirms i130 iquestionnaires 

iwere isuccessfully ifilled iin. iThe itotal inumber 

ihad ibeen icorrectly ianswered iand isubmitted. 

iThese iquestionnaires iwere ievaluated iand isome 
iof iwhich iwere iomitted idue ito iinaccurate idata. 

iMore idetails iand ianalysis iare idiscussed iin ithis 

isection ifor iquestionnaire iresults. 

After ia ithorough ireview iof ithe iliterature, iPM 

ifactors iaffecting icost iwere iidentified, 

isummarized, iand iclassified iinto ieight iareas iand 

icost iefficiency iwas iselected ias ia iproject icost 

imetric. iData ifor iPM ifactors iand icost iefficiency 

iwere icollected ifrom iengineering iconstruction 

icompanies iand iproject imanagement ifirms iin 

iChina iwho iresponded ito ithe isurvey. i 
 

In ithis istudy, ionly idata ifrom iindustrial 

iconstruction iprojects iwas iconsidered. iThe inext 

isection ideals iwith iPM ifactors iand iasks ithe 

irespondents ito iselect iby iticking ithe idegree iof 

iinfluence ior iimpact iof ieach iof ithe ifactors iof 

iproject imanagement ion ithe icost iof ia iproject iby 

irating ion ithe iscale iof i1 ito i7 itick ion ieach iof 

ithese ifactors ito idenote ithe idegree ito iwhich 

ieach ione iinfluences iproject icost ion ia iproject, 

ifrom ia irange iof iresponses ie.g., ivery ilow, 
imoderate, iand ivery ihigh, iabout istatements 

irelated ito iPM ipractices. iResponses iare iscored 

iusing ia iscale ifrom i1 ito i7, iwhere i1 imeans 

i“very ilow iinfluence” icompared ito iwhat iwas 

iexpected ior iplanned iand i7 imeans ian i“every 

ihigh iinfluence” iand ia imiddle ifigure ii.e. i4, ito 

imean imoderate iinfluence icompared ito iwhat iwas 

iexpected ior iplanned. 

 

4.2 Research Data 

This isection iprovides ia idescription iof ithe iproject 

idata ithat iwere icollected ifrom iconstruction 
icompanies iand iproject imanagement ifirms iand ia 

idiscussion iof ithe istatistical iand ireliability itests 

ithat iwere iperformed. iAmong ithe ieight-selected 

iPM ifactors, iplanning, ileading, icontrolling, iand 

iorganizing iare irelated iPM ifunctions, iand ithe 

icorrelation idegree ibetween ithe iPM ifunctions 

iwas iexpected ito ibe ihigh, ifrom ia itheoretical 

iperspective. iCorrelation ianalysis iwas iused ito iget 

ithe icorrelation icoefficients ibetween iplanning, 

ileading, icontrolling, iand iorganizing, iand iif ithe 

icorrelation icoefficients ibetween iPM iattributes 
iwere ifound ito ibe ihigh ithen iprincipal icomponent 

ianalysis ican ibe iused ito ireduce ithe iPM 

ifunctions iand imake iindependent ivariables. iThe 

iremaining iPM iattributes iare ievaluated iin ilater 

isections. 

 

4.3 Data Collection 

Through ithe iproject-level isurvey, ithe idata iwere 

igathered ifrom iindustrial iconstruction iprojects 

iexecuted imainly iin iChina. iThe iquestionnaire 

icollects iresponses ion ifactors iincluding iHRM, 

ileading, iplanning, icontrolling, iorganizing, idesign 
iefficiency, isupply ichain, iquality, iand icost 

iefficiency. iUltimately, idata ifrom iprojects iwere 

iused iin ithe ianalysis. iThe iStatistical iPackage ifor 

iSocial iScience i(SPSS) iversion i17.0 iwas iused ito 

ianalyze ithe idata. iAccording ito ithe igeographical 

idistribution iof iproject ilocation ithe iprojects iwere 

ilocated iin ithe iCHINA. iConstruction iprojects iare 

ithe ifocus iof ithis iresearch. 

 

4.4 Reliability Test 

Reliability itesting idepicts ithe idegree iof 
iconsistency iof ithe idata icollected. iThe iCronbach 

iα icoefficient iis ia imeasure iof iinner iconsistency. 

iReliability iis ilow iwhen iCronbach iα iis iless ithan 

i0.3 iand iit icannot ibe iaccepted. iReliability iis 

ihigh iwhen iCronbach iα iis imore ithan i0.7 iwhere 
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iit iindicates ithe iinner iconsistency iis iat ia ihigh 

ilevel iand iis itherefore ihighly iacceptable. iThe 

ivalue iof ialpha iis idesirable iwith ia irange ihigher 

ithan i0.5 ito i0.6 i(Nunnally, i1978; iMeeampol iand 

iOgunlana, i2006). iThe ieight iPM ifactors iare 

irelated ito iattitude iand iare isubjective, iwhereas 
icost iefficiency iis ian iobjective ivariable, iso ithe 

iCronbach iα icoefficient iwas idone ito itest iinner 

iconsistency ifor ithe ieight isubjective ivariables. 

iThe ivalues iof iCronbach iα ifor ithe iPM iattributes 

iare ishown iin iTable i3, iand ifrom iTable i3 iit ican 

ibe iseen ithat iall iof ithe ivalues iof ialpha iare 

imore ithan i0.6, iwhich iindicates ithat ithe iinner 

iconsistency ifor ithe ieight iPM iattributes iis ihighly 

iacceptable. iThe iCronbach iα iresult ifor ithe iwhole 

iindex iin ithis istudy iis i0.936 iand itherefore iit ican 

ibe iconcluded ithat ithe iquestionnaire ihas 

ireliability iand istability. 
 

Table i3. iThe iValues iof iCronbach iα ifor iEight 

iPM iAttributes 

 Cronbach i 

HRM 0.676 

Planning i 0.702 

Organizing 0.731 

Leading i 0.689 

Controlling 0.603 

Quality 0.632 

Design 

iefficiency 

0.664 

Supply 

iChain 

0.831 

 

4.5 Correlation Analysis 

Correlation iis ia iterm ithat irefers ito ithe istrength 

iof ia irelationship ibetween itwo ivariables. 

iCorrelation ianalysis iis iused ito itest ithe 

isignificance iof ithe irelationship ibetween itwo 

ivariables. iThe iPearson icorrelation icoefficient iis 

ia imeasure iof ithe istrength iand idirection iof ithe 

ilinear irelationship ibetween itwo ivariables ithat iis 

idefined ias ithe i(sample) icovariance iof ithe 
ivariables idivided iby ithe iproduct iof itheir 

i(sample) istandard ideviations. iIt iis iwidely iused 

iin ithe isciences ias ia imeasure iof ithe idegree iof 

ilinear idependence ibetween itwo ivariables. 

iPearson's icorrelation icoefficient iis ithe icovariance 

iof ithe itwo ivariables idivided iby ithe iproduct iof 

itheir istandard ideviations i(Karl iPearson, i1895; 

iGayen, i1951). iPlanning, ileading, icontrolling, iand 

iorganizing iare ithe imain ifunctions iof iPM, iand 

ifrom ithe itheoretical iperspective, ithe ifour ifactors 

iare irelated iwith ieach iother iand ihighly 

iinseparable. iIn iorder ito imake inew iindependent 
ivariables, icorrelation ianalysis iof ithe ifour iPM 

ifunctions iwas icarried iout. iThe iresult iof 

icorrelation icoefficients iis ishown iin iTable i4. 

iThe iresult ishows ithat ithe icorrelation icoefficient 

ibetween iorganizing iand ileading iis i0.768, iwhich 

iis ithe ihighest, ifollowed iby ithe icorrelation 

icoefficient ibetween iorganizing iand icontrolling iat 

i0.765. iThe icorrelation icoefficients ibetween 

ileading iand icontrolling, ileading iand iplanning, 

iplanning iand iorganizing iwere i0.744, i0.727, iand 

i0.686, irespectively. iThe ismallest icorrelation 
icoefficient iwas ibetween iplanning iand icontrolling, 

iat i0.672. iThe iresults iconfirm ithat iplanning, 

ileading, icontrolling, iand iorganizing iare 

isignificantly icorrelated iwith ieach iother isince ithe 

icorrelation icoefficients iare iin ithe irange iof i0.6 

ito i0.8, iare ivery ihigh. 

 

Table i4. iPearson iCorrelation iCoefficients ibetween iPlanning, iOrganizing, iLeading iand iControlling 

 Planning Organizing leading controlling 

Planning 1 .686” .727” .672” 

Organizing .686” 1 .768” .765” 

leading .727” .768” 1 .744” 

controlling .672” .765” .744” 1 

 

4.6 Principal Component Analysis 

Since iplanning, iorganizing, ileading iand 

icontrolling iwere ifound ito ibe isignificantly 

icorrelated iwith ieach iother ia inew iindependent 
ivariable icomes iinto ibeing ito ireplace ithe ioriginal 

ifour ifactors, iusing iprincipal icomponent ianalysis. 

Principal iComponent iAnalysis i(PCA) iis ia 

istatistical iprocedure ithat iuses ian iorthogonal 

itransformation ito iconvert ia iset iof iobservations 

iof ipossibly icorrelated ivariables iinto ia iset iof 

ivalues iof ilinearly iuncorrelated ivariables icalled 

iprincipal icomponents. iThe inumber iof iprincipal 

icomponents iis iless ithan ior iequal ito ithe inumber 

iof ioriginal ivariables i(Jolliffe, i2002). iThe iresults 

iof ithe iprincipal icomponent ianalysis iusing idata 

ifrom i57 iindustrial iprojects iare ishown iin iTable 
i5. iAccording ito ithe iKaiser-Meyer-Olkin i(KMO) 

iand iBartlett's itest, ithe imeasure iof isampling 

iadequacy iis i0.851, iwhich iis igreater ithan i0.7, 

ishowing ithat ithe ieffect iof ifactor ianalysis iis 

igood. iBartlett's itest iof isphericity iis i155.194 iand 

ithe iP i= i0.000, iwhich iis iless ithan i0.05 

i(Contreras, i2011), ishowing ithat ithe ioriginal 

ihypothesis iis irejected iand ifactor ianalysis ican ibe 

http://www.ijsciences.com/


 
 
 
Mapping the Influence of Project Management Attributes on Project Cost 

 

 
 

 

http://www.ijSciences.com           Volume 9 – March 2020 (03) 

 

11 

idone. iAccording ito itotal ivariance ias iexplained 

iin iTable i5, ione icommon ifactor iis iextracted 

 

4.7 data collection 

The iprocess iof icollecting idata, isome icould inot 

igive ior iprovide iraw idata. iHowever, ithe 
imethodology iof icollecting idata iand 

iquestionnaires ibeing ifilled iwas ibased ion igoing 

iin iperson ito ithese iconstruction icompanies iand 

iproject imanagement ifirms. Through ithe iproject-

level isurvey, ithe idata iwere igathered ifrom 

iindustrial iconstruction icompanies iand iproject 

imanagement ifirms iin iHangzhou, iChina. iprojects 

iexecuted ifrom i2010-2016. iThe iquestionnaire 

icollects iresponses ion ifactors iincluding iHRM, 

ileading, iplanning, icontrolling, iorganizing, idesign 

iefficiency, isupply ichain, iquality, iand icost 

iefficiency. i 

 

4.8 data validation 

The iStatistical iPackage ifor iSocial iScience i(SPSS) 

iversion17.0 iwas iused ito ianalyze ithe idata. 

 

Chapter 5 

5.1 Introduction 

Mapping ithe iInfluence iof iPM iAttributes ion 

iProject iCost iUsing iSEM iMethod iwith ithe 

iinfluence iframework iset iup, iassessment iof ithe 

iinternal ivalidity iof ithe iframework imodel ifrom 
ithe istatistical iperspective iis ithe inext istep. iThe 

iSEM imethod iwas iselected ito istatistically itest 

ithe ihypotheses ibased ion ithe iinfluence 

iframework imodel, iupon iwhich ithe iquantitative 

imap iof ithe iinfluence iof iPM iattributes ion 

iproject icost iis ifounded. SEM ianalysis iincludes 

itwo iapproaches: icovariance ibased iSEM i(CB-

SEM) iand ipartial ileast isquares ibased iSEM 

i(PLS-SEM). iCB-SEM iinvolves ia imaximum 

ilikelihood iprocedure iwhose igoal iis ito iminimize 

ithe idifference ibetween ithe iobserved iand 

iestimated icovariance imatrices, ias iopposed ito 
imaximizing iexplained ivariance. iCB-SEM iis 

imore iapplicable ito iconfirmatory ifactor ianalysis 

iand iPLS-SEM iis imore isuitable ifor iexploratory 

iwork iin ifinding iand ievaluating icausal 

irelationships i(Byrne, i2002; iHair iet ial., i2013). 

iTherefore, iCB-SEM iwas ichosen ito imap ithe 

iinfluence iof iPM iattributes ion iproject icost 

ibecause ithe irelational iframework imodel iis 

ideveloped iand ithe ivalidity iof ithe imodel ineeds 

ito ibe iconfirmed. iThe isignificance iwas iestimated 

iby iCB-SEM ion iAmos i17.0 isoftware iusing i57 
isamples. iRecommendations ifor idetermining 

isample isize, ibased ion ithe inumber iof iparameters 

ito ibe iestimated i(Deborah, i1997). iThe inumber iof 

iobservations iper iparameter iestimate iwas 

icontrasted iby ithe imeasured ivariable iparameter 

iestimates. iThe iratio iof isample isize ito inumber 

iof iparameters i(namely iN: iq) imight ibe iable ito 

igo ias ilow ias i5:1 iunder inormal iand ielliptical 

itheory i(Bentler iet ial., i1987). iJackson isuggested 

ithat iin ithe icontext iof iconfirmatory ifactor 

ianalysis, iN: iq ivalues icould ibe i10:1 ior imore 
i(Jackson, i2003). iThe iquestion iof ihow ilarge iof 

ia isample isize iis irequired iis ia ideceptively 

idifficult ione ito ianswer. iBentler iconsidered ithat 

ihigher ivalues iof ithe iobservations iper iparameter 

iratio ihad ia ipositive ieffect ifor isome imeasures iof 

ifit. iHowever, ithe ioverall ieffect iwas ismall 

irelative ito isample isize i(Bentler iet ial., i1987). iIn 

ithe istudy, ithere iare isix ivariables iand ino ilatent 

ivariables, iand iaccording ito ithe iinfluence 

iframework i(in iFig. i3) ithere iare iseven 

iparameters ito ibe iestimated. iBased ion ithe iratio 

iof i5:1 ithe isample inumber ishould ibe igreater 
ithan ior iequal ito i35, ior ibased ion ithe iratio iof 

i10:1, ithe isample inumber ishould ibe igreater ithan 

ior iequal ito i70. iConsequently, ithe i57 isamples iin 

ithe istudy iare iacceptable. iThe inormality iof ithe 

ivariables iwas itested ibecause ithe isignificance 

iprobabilities iare iestimated iby ithe imaximum 

ilikelihood imethod i(Tenenhaus iet ial., i2005). iOne 

isample iKolmogorov-Smirnov itest iwas iperformed 

iand ithe iresult iis ishown iin iTable i6. iFrom ithe 

iresult, ithe iasymptotic isignificance ifor icost 

iefficiency iwas ifound ito ibe i0.000, iwhich iis iless 
ithan i0.05, iindicating ithat ithe icost iefficiency 

idata iis inot inormally idistributed. iThe iasymptotic 

isignificance iof iall iother ivariables iwere ihigher 

ithan i0.05, iindicating ithat ithe iother ivariables iare 

inormally idistributed. iData ifor icost iefficiency 

iwas itransformed iby ithe ilogarithm ifunction iand 

ithe itransformed idata iis inormally idistributed. iThe 

idata ifor iHRM, ifunction iof iPM, idesign 

iefficiency, iquality, isupply ichain, iand ithe 

itransformed idata iof icost iefficiency iwere 

iincluded iin ithe iSEM ianalysis. 

 

5.2 Model Building 

5.2.1 Comparison of Two Framework Models 

With ithe iframework imodel iA iand iB, iassessment 

iand icomparison iof ithe iinternal ivalidity iof ithe 

itwo imodels iwill ibe icarried iout iusing ithe iSEM 

imethod. iThe ivalues iof iχ2/df ifor imodel iA iand 

imodel iB iare irespectively i1.232 iand i1.514 i(if i1 

i< i2χ i/df i< i2, ithe imodel iis iacceptable), iwhich 

ishows ithat itwo imodel ifits iare iboth iacceptable. 

iAIC iand iECVI ifor imodel iA iand imodel iB iare 

ishown iin iTable i7. iAIC, iBCC, iBIC, iand iCAIC 
iof imodel iA iare ismaller ithan ithose iof imodel iB. 

iThe iECVI iand iMECVI ivalues iof imodel iA iare 

ialso ismaller ithan ithose iof imodel iB. iTherefore, 

imodel iA iis imore isuitable ifor ithe idata ithan 

imodel iB i(Minglong iWu, i2010), iand ithe iimpacts 
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iof isupply ichain iand idesign iefficiency ion icost 

iefficiency iare iconfirmed ito inot ibe isignificant. 

iThis iresult iis iconsistent iwith itwo iexperts’ 

isuggestion ithat idirect iimpacts iof isupply ichain 

iand idesign iefficiency ion iproject icost iwere inot 

isignificant. iConsequently, ithe itwo icausal 

irelationships ican ibe icut iout iand imodel iA iis 

iused ifor ifurther istudy. 

 

Table i6. iOne iSample iKolmogorov-Smirnov iTest iof iVariables i i i 

 Human 

iResources 

Function iof 

iPM 

Design 

iefficiency 

Quality i Supply ichain Cost iefficiency 

Mean .6253 1.3013 .5054 .6323 .6409 369468.55 

Std. ideviation .09450 .20260 .18079 .12541 .16597 848272.25 

Kolmogorov-

smirnov iZ 

.670 .724 1.260 .710 .897 2.481 

Asymp. iSig i(2-

tailed) 

.761 .671 .084 .695 .397 .000 

 

Table i7. iAIC iand iECVI ifor iModel iA iand iModel iB 

Model AIC BCC BIC CAIC ECVI LO i90 H1 i90 MECVI 

Model iA 35.855 39.647 62.185 75.185 0.652 0.618 0.879 0.721 

Model iA 39.085 43.46 69.465 84.465 0.711 0.655 0.934 0.79 

 

Table i8. iGoodness iof iFit iIndices ifor ithe iMeasurement iModel iA 
   

Fit iindex ACCEPTABLE iFIT INDICES iFOR iDATA 

Chi-square  9.855 

 

Df  16 

 

P >0.05 0.275 

X
2
/df ≤2 ito i5 1.232 

 

RMR <0.06 0.022 

GFI ≥0.90 0.946 

RMSEA ≤0.05 ito i0.08 0.065 

CFI ≥0.90 0.984 

 

NFI(TLI) ≥0.90 0.924(0.97) 

 

IFI ≥0.90 0.985 

 

5.2.2 Goodness-of-fit Indices for the Framework 

Model A 

The ivalidity iand ireliability iof ithe iconstructs iin 

imodel iA iwere iestimated iand ia ifurther 
iexamination iin iTable i8 iof ithe igoodness iof-fit 

iindices ifor imodel iA ishows ithat ithe imodel iis ia 

irelatively igood ifitting imodel. iIt iis igenerally 

irecommended ito iuse ia irange iof iindices iin iorder 

ito iassess ia imodel i(Schumacher iand iLomax, 

i2004). iAn iexamination iof ithe ifit iindices iin 

iTable i8 ishows ithat imodel iA ifits ithe idata ifairly 

iwell. iIf ithe iχ2 ihas ia ip-value i> i0.05 ithen ithe 

imodel iis iacceptable i(Hair iet ial., i1998). iIn ithis 

icase ithe iχ2 ivalue iof i9.855 i(p i= i0.275) isuggests 

ithat ithe imodel iis iacceptable. 
At ithe isame itime ithe ivalues iof iRMR, iGFI, iCFI, 

iNFI, iRMSEA iand iIFI ishow ithat ithe imodel iA 

ifits iwell i(Hair iet ial., i1998) iand ithe iinfluence 

iframework iis iacceptable. 

 

 

5.2.3 Evaluation of Model A: Hypothesis Testing 

Model iA iwas itested ion ithe iAmos isoftware iwith 

iall ithe irelationships ishown iin iFig. i2. iThe ipath 
icoefficients irepresented iby ithe iregression 

iweights iare ipresented iin iTable i9. iBased ion ithe 

iestimates iit ican ibe iconcluded ithat isome 

irelationships iare iconfirmed. iFor iexample, ithe 

iregression iweight ifor iHRM iin ithe iprediction iof 

iFunction iof iPM iis isignificantly idifferent ifrom 

izero iat ithe i.001 ilevel i(two-tailed), iwhich imeans 

ithat iHRM ihas ia isignificant iimpact ion ithe 

iFunction iof iPM. iTable i9 idisplays ithe ifindings 

iof ithe istructural iequation imodel ithat itests ithe 

iseven ihypotheses. iFrom ithe iresults iof ihypothesis 
itests, ifive iof ithe iseven ihypotheses iwere 

iconfirmed. iIt iwas iconfirmed 
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Figure i4 iSignificant iPaths iof ithe iInfluence 

iFramework 

Model iA 

 
 

Figure inote: iblue iarrows iindicate istatistically 

iconfirmed irelationships iand ithe inumbers ion ithe 

isolid iarrows iindicate icorrelation icoefficient 

ivalues i(standardized). iBlack icolor iarrows 

iindicate istatistically iunconfirmed irelationships. 

Fig. i3. iSignificant iPaths iof ithe iInfluence 

iFramework 

 

that iHRM ihas ia istatistically isignificant iinfluence 
ion ithe iFunction iof iPM isince ithe iC.R. ivalue 

iexceeds ithe i1.96 ithreshold. iThe iFunction iof iPM 

iwas ifound ito ihave ia istatistically isignificant 

iinfluence ion iquality, idesign iefficiency iand 

isupply ichain. iQuality iwas ishown ito ihave ia 

istatistically isignificant iinfluence ion icost 

iefficiency. iThe iother itwo irelationships iwere inot 

iconfirmed, ihowever. iThe iimpacts iof isupply 

ichain iand idesign iefficiency ion iquality iwere inot 

ifound ito ibe istatistically isignificant. iThe ifindings 

ifrom ithe ianalysis isummarized iin iTable i9 iwere 

imapped iand iare ishown iin iFig. i3 iin ithe 

ifollowing isection. 
 

5.2.4 Model Results 

5.2.5 Results and Findings 

The istatistically inegative irelationship ifound 

ibetween iPM iattributes iand iproject icost iwas 

iconsistent iwith iprevious iresearch, i(Chua iet ial., 

i1999; iAzhar, iFarooqui iand iAhmed, i2008). iSEM 

iresults ishow ithat ithe irational iframework iis 

iaccepted iwhen iχ2 ivalue iof i9.855 i(p i= i0.275 i> 

i0.05). iThis iindicates ithat ithe ichance iof 

ireduction iof iproject icost ican ibe isignificantly 

iincreased iby iimproving ithe ilevel iof iperformance 
iof iPM iattributes. iIn ithe iinfluence iframework 

imodel iA, iamong i7 icausal irelationships i(or 

ihypotheses) i5 icausal irelationships i(or ihypotheses) 

iwere istatistically iconfirmed. iFig. i3 ishows ithe 

iinfluence iframework iwith istatistically iconfirmed 

irelationships iand itheir istandardized icorrelation 

icoefficient ivalues. iThe icorrelation icoefficient 

ivalues iindicate ithe istrength iand idirection iof ithe 

iimpact ibetween ivariables, iand ithe ilarger ithe 

icorrelation icoefficient ivalue, ithe igreater iimpact 

iof ithe ifirst ivariable iupon ithe iother ione. iCost 
iefficiency, iHRM, iand iquality iare idiscussed iin 

ithe ifollowing iparagraphs.

 

Table i9. iResults iof iHypothesis iTests 
 Estimate 

(standardized) 

 

S.E. C.R. p Conclusion 

 

Function iof iPM<---HRM 

0.452 

 

0.258 3.76 *** Confirmed 

Design iEfficiency<---Function iof iPM 

 

 

0.38 

0.111 3.043 ** Confirmed 

Supply iChain<---Function iof iPM 

 

0.776 0.07 9.125 *** Confirmed 

Quality<---Function iof iPM 

 

0.822 0.091 5.579 *** Confirmed 

 

Quality<---Supply iChain 

-0.132 0.108 -0.923 0.356 Not iconfirmed 

Quality<---Design iEfficiency 

 

0.05 0.067 0.516 0.606 Not iconfirmed 

Cost iEfficiency<---Quality 

 

-0.272 4.729 -2.095 * Confirmed 

***Correlation iis isignificant iat ithe i0.001 ilevel; i**correlation iis isignificant iat ithe i0.01 ilevel; i*correlation 

iis isignificant iat ithe i0.05 ilevel. 

 

5.2.6 Impact paths of project cost 

iThree ipaths iwere ifound iwhere iHRM iaffects 

icost iefficiency: ithe ifirst ipath iis iHRM-Function 

iof iPM-quality-cost iefficiency, ithe isecond iis 

iHRM-Function iof iPM-supply ichain iquality-cost 

iefficiency, iand ithe ithird ipath iis iHRM-Function 

iof iPM-design iefficiency-quality-cost iefficiency. 

iThe iHRM iFunction iof iPM-quality-cost 
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iefficiency ipath iwas istatistically iconfirmed iand 

ithe istandardized ipath icoefficient iof iHRM 

iaffecting icost iefficiency iis i-0.101, iwhich 

iindicates ithat ithe iimprovement iof iHRM ican 

iindirectly iexplain i10.1% iof ia iproject’s ivariation 

iin icost iefficiency.iThe ipaths iwhere iFunction iof 
iPM iaffects icost iefficiency iare ithe isame ias 

iHRM iaffecting icost iefficiency. iThe iFunction iof 

iPM-quality-cost iefficiency ipath iwas istatistically 

iconfirmed iand ithe istandardized ipath icoefficient 

iof iFunction iof iPM iaffecting icost iefficiency iwas 

i-0.224, iwhich iindicates ithat iPM ifunction 

iimprovement ican iindirectly ilead ito ibetter icost 

iefficiency iwith iFunction iof iPM iexplaining i22.4% 

iof ithe ivariation iin icost iefficiency.• iQuality iwas 

iconfirmed ito idirectly iaffect icost iefficiency. iThe 

ipath icoefficient iis i-0.272 iwhich iindicates ithat 

iimprovement iof iquality ican iexplain i27.2% iof 
ithe ivariation iin icost iefficiency.• iBased ion ithe 

istatistically iconfirmed ipaths iof ithe iinfluence 

iframework ithere iwere ithree iPM iattributes ithat 

idirectly iand iindirectly iaffected iproject icost, iwith 

iquality ias ithe imost isignificant ifactor, iFunction 

iof iPM iis ithe isecond imost isignificant ifactor iand 

iHRM iis ithe ithird.(2) iThe iimpact iof ithe 

iFunction iof iPM ion itransformation ivariables• 

iThe iimpact iof iFunction iofiPM ion iquality iwas 

ifound ito ibe ithe ilargest, ifollowed iby ithe iimpact 

iof iFunction iof iPM ionsupply ichain, iand ithen 
ithe iimpact iof iFunction iof iPM ion idesign 

iefficiency.• iThrough ithe iimprovement iof 

iFunction iof iPM, ithe ilevel iof isupply ichain iand 

iquality icould ibe iincreased isignificantly. iIn 

icontrast, iimprovement iof iFunction iof iPM iwas 

ifound ito iincrease ithe ilevel iof idesign iefficiency, 

ibut inot isignificantl.(3) iThe iQuality iFactor• 

iQuality iis iat ithe icore iof ithe iinfluence 

iframework. iQuality iis irelated ito iPM ifunctions 

ias iwell ias iproject icost. iThe iimpact iof iquality 

ion icost iefficiency iwas inegative iand inot ifound 

itobe isignificant ihowever 
 

Chapter 6 

6.0 Conclusions 

It iis iwidely iacknowledged ithat ithe ieffectiveness 

iof ithe iProject iManagement i(PM) ieffort iis ilinked 

iwith iproject iperformance ioverall. 

According ito ithe iresults iof ithe iSEM iand 

ihypothesis itests, iit iwas iconfirmed ithat ithere iare 

isignificant irelationships ibetween iPM iattributes 

iand iproject icost. iFive ihypotheses iamong ithe 

ioriginal iseven iwere iproved isignificantly. iThe 
iHRM-Function iof iPM-quality-cost iefficiency 

ipath iwas iconfirmed isignificantly, ishowing ithat 

iHRM, ithe ifunction iof iPM iand iquality ican 

iimprove icost iefficiency. iThe iimpact iof iquality 

ion icost iefficiency iwas ithe igreatest, iwith iquality 

iexplaining i27.2% iof ithe ivariation iin icost 

iefficiency. iQuality iis iproved ito ihave ithe imost 

idirect iand igreatest iimpact ion iproject icost 

iefficiency iamong iPM iattributes. iHowever, ithe 

iincreased icost icaused iby iimproving iQuality, iPM 

ifunctions, ior iHRM iwill ioffset icost ireduction, 
iand iso ithe ilevel iof iquality, iPM ifunctions, iand 

iHRM icannot ibreak ithrough ithe icritical ipoints. 

iFrom ithe iresults, ithis iresearch iprovides ipaths 

iand istrengths iof ithe iimpact iof iPM iattributes ion 

iproject icost iand ienriches ithe iproject icost 

imanagement ibody iof iknowledge. iSpecifically, 

ithe iprimary icontribution iof ithis iresearch iwill ibe 

ito ihelp iproject imanagers iand icontractors ireduce 

iproject icost iby iimproving ithe ilevels iof iHRM, 

iFunction iof iPM, iand iquality iin iconstruction 

iprocess. iIf ithe iproject iis istaffed icorrectly iand iif 

ipeople iare icapable iof iachieving iproject igoals, ia 
iproject imanager ican iimprove iplanning, 

iorganizing, ileading, iand icontrolling. iThis 

isupports ithe iefforts iof ithe iproject iteam ito 

istrictly iconform ito iproject irequirements iand ito 

ipursue iprograms ito iassure ithe idelivery iof 

imaterial igoods ias iintended. iSuch iefforts iwill 

ilead ito ireduction iin iproject icost. iThe iauthors 

itherefore irecommend ithat iproject imanagers ion 

icost-driven iprojects ishould igive iexplicit iattention 

ito iimproving iHRM, iPM ifunctions, iand iquality. 

iSecondly, ithe iresults ican ihelp idecision-makers 
ito iselect iwhether ito ifocus ion iHRM, iFunction 

iof iPM, ior iquality, iaccording ito ithe ifocus ion 

icost iobjectives iof ieach iunique iproject. iA 

idecision imaker icould iselect iquality ias ithe imost 

iefficient iaspect ito iimprove ito irevise icurrent 

ideviation ifrom itarget iin iproject icost. iFinally, iin 

ithe iacademic ifield, ithe iresults icould iprovide ia 

ipremise ifor ifurther istudy ion ihow ideeply iHRM, 

iFunction iof iPM, iand iquality iinfluence iproject 

icost iin iorder ito ifind ithe ispecific imeasures ito 

isolve ithe iproject icost ioverrun. iIn isummary, ithe 

iinfluence iframework iwas iconfirmed istatistically 
ibut ifurther iresearch iis iencouraged ito idetermine 

ithe irelationships ibetween isupply ichain, idesign 

iefficiency, iand iquality. iAdditional idata ifrom ia 

ibroader irange iof iproject itypes icould ialso ienrich 

ithe imodel iand iexpand iits iapplicability ito iother 

isectors. iBecause ithe ilevel iof iquality, iPM 

ifunctions, iand iHRM icannot ibreak ithrough ithe 

icritical ipoints, ithe icritical ipoints iare iworth 

ifurther istudy. 
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