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ABSTRACT 

 Nowadays, iiidigital iiitools iiiare iiiconsidered iiias iiivital iiifor iiithe iiiproductive iiimanagement iiiof 

iiiconstruction iiiprojects. Digital iiitransformation iiihave iiiimmeasurable iiiimpact iiion iiithe iiiconstruction 

iiiindustry. Even iiithough iiisome iiifirms iiitoday iiimight iiisee iiithe iiibetter iiiservice iiiof iiidigital 

iiitransformation iiito iiiimprove iiitheir iiibusiness iiiprocesses, iiithe iiiuse iiiof iiidigital iiitools iiiand 

iiiinfrastructure iiihave iiifrequently iiibeen iiidescribed iiias iiicomparatively iiiinadequate iiiand iiiunproductive 

iiiin irelation iiito iiiother iiiindustries. Hence, iiithis iiiresearch iiiaims iiiat iiiexamining iiithe iiiextent iiiof 

iiiwillingness iiiof iiithe iiicontractor iiiorganization iiiin iiiGhana iiiregarding iiidigital iiitransformation. It iiialso 

iiiprovidesiiian iiiopinion iiiof iiithe iiiscope iiiand iiicurrent iiipractices iiiof iiicontractors iiiin iiitheir iiiusage iiiof 

iiidigital iiiinfrastructural iiitools, iiiwith iiithe iiinecessity iiifor iiisufficient iiiinformation iiiwith iiiregards iiito iiithe 

iiiusage iiiof iiiICT iiiplatforms, iiipresent iiidegree iiiof iiiICT iiisystem iiiand iiiascertain iiithe iiichallenges iiithe 

iiifirms iiiface iiitoward iiidigitalization. 

 The iiiresearcher iiiadopted iiithe iiisurvey iiimethod and iiiused iiiclosed-ended iiiquestionnaires iiias iiithe 

iiimajor iiitool iiifor iiithe iiicollection iiiof iiiprimary iiidata. In iiitotality iiififty-one (51) iiiquestionnaires iiiwere 

iiiretrieved iiiout iiiof iiithe iiififty-six (56) iiithat iiiwas iiiadministered iiito iiithe iiicontractors. The iii iiistatistical 

iiitool iiiused iiiin iiianalyzing iiithe iiiquestionnaire iiiwas iiithe iiiMean/average iiiscore ranking and iiiOne 

iiisample iiiT-test Score. 

  From iiithe iiiresults, iiithere iiiis iiia iiisufficient iiilevel iiiof iiifamiliarity iiiamong iiithe iiicontractors iiiabout iiithe 

iiiwould-be iiiadvantages iiiof iiidigital iiitransformation. Then iiiagain, iiirecent iiiICT iiiusage iiiin iiimost iiiof iiithe 

iiifirms iiiwas iiiestablished iiito iiibe iiiunsophisticated, iiiwith iiimore iiiadvanced iiiapplications iiiof iiiICT 

iiisoftwares iiilacking iiiin iiimost iiiof iiifirms. The iiiresearch iiialso iiishown iiithat iiithree (3) iiifactors iiiwere 

iiiidentified iiias iiikey iiichallenges iiiinfluencing iiithe iiiuse iiiof iiidigital iiitransformation iiiby iiithe iiicontractor 

iiiorganizations. These three (3) factors were financial iiilimitations, iiilack iiiof iiidedication iiifrom iiithe 

iiifirm‘s iiimanagement, and iiilack iiiof iiitraining iiiand iiitechnical iiisupport iiifor iiicontractors. The iiistudy 

iiilastly iiisuggested iiisome iiirecommendations iiion iiithe iiineed iiifor iiifirm‘s iiiinternal iiipolicy iiiand iiifinancial 

iiiprovision iiifor iiidigital iiitransformation, iiibetter iiieducation iiiand iiiguidance iiifor iiiICT iiiusage iiiin 

iiiconstruction iiifirms. 

The iiistudy iiiwas iiiconcluded iiiby iiirecommending iiithat iiiconstruction iiipractitioners iiishould iiibe 

iiiproperly iiisensitized iiion iiiunderstanding iiiand iiiconceptualizing iiion iiihow iiidigital iiitransformation iiiand 

iiitechnology iiiwill iiiimpact iiiconstruction iiiprocesses iiiand iiiactivities iiiand iiiability iiito iiimanage iiior iiiwork 

iiiwithin iiidigitally-savvy iiienvironments. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 BACKGROUND OF STUDY 

Organizations iiiare iiiin iiithe iiiphase iiiof iiidigital iiitransformation, iiias industry players who iiiare iiialready 

iiifunctioning iiiin iiia iiidigital iiiworld iiiexpect iiito iiibe iiiable iiito iiicommunicate iiithat iiiway. Project 

iiimanagement iiiis iiiall iiiabout iiieffective iiicommunication iiibetween iiiproject iiiteams iiiand iiiother 

iiistakeholders iiifrom iiiproject iiiinitiation iiito iiiproject iiiclosure. Information iiiand iiicommunication 

iiitechnology iiiis iiiseen iiiin iiirecent iiitimes iiias iiione iiiof iiithe iiimodern iiitechnologies iiithat iiiaid iiithe iiismooth 

iiiand iiitimely iiiflow iiiof iiicommunication iiibetween iiicontractors (Doherty iii1997; iiiPeansupap, iii2005). 

According iiito Ganguly (2015), iiidigitalization iiihas iiibecome iiia iiimatter iiiof iiiurgency iiifor iiievery 

iiibusiness iiifunction iiiand iiiit iiiis iiitherefore iiinecessary iiifor iiithese iiiorganizations iiito iiichange iiifrom iiitheir 

iiiarchaic iiisystem iiiof iiioperation iiito iiia iiinew iiidigitized iiione iiifrom iiipublic iiirelations iiito iiicustomer 

iiirelationship iiimanagement, human iiiresource iiito iiimanaging iiiprojects. 

The iiidegree iiito iiiwhich iiiorganizations iiiintegrate iiiinformation iiiand iiicommunication iiitechnology iiiinto 

iiievery iiiface iiiof iiia iiibusiness iiito iiigain iiieconomic iiibenefit iiiover iiicompetitors, iiiimprove iiion iiiefficiency, 

iiicreate iiinew iiibusiness iiiopenings iiiand iiigenerate iiihigh iiiprofits iiiby iiiexceeding iiiclient‘s iiiexpectation iiiis 

iiiknown iiias iiidigital iiitransformation. One iiimajor iiichallenge iiiof iiidigitalization iiiis iiichange; iiithe iiihuman 

iiifactor iiiin iiithe iiiwhole iiiprocess iiiof iiidigital iiitransformation. In iiiother iiiwords, iiidigital iiitransformation 

iiiis iiian iiiinnovation iiithat iiities iiicompany iiipolicy, iiitechnology, iiidevices, iiiand iiidata iiiscience iiito 

iiitransform iiibusiness iiioperation iiiby iiiincreasing iiiclient‘s iiiexpectation iiito iiiimprove iiiagility, iiirevenue 

iiiand iiicost (Bahl, iii2015). 
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The iiiGhanaian iiiconstruction iiiindustry iiiis iiibehind iiischedule iiiwith iiirespect iiito iiiresearch iiiand 

iiidevelopment. The iiineed iiifor iiirelationship iiisoftware iiiis iiivery iiiessential iiiwith iiiregards iiito 

iiiinformation iiiand iiicommunication iiisystem iiiwhere iiiall iiistakeholders iiicome iiitogether iiito iiishare 

iiiinformation, iiiexperience iiiand iiiproject iiiknowledge iiiin iiione iiicentralized iiisystem. Incorporating 

iiipresent iiistructures iiiand iiiprocedures iiiinto iiione iiicentralized iiiplatform iiican iiiinfluence iiihow iiiwork 

iiiexecuted. Thus, iiitransforming iiito iiia iiidependable iiicollaboration iiisoftware iiiis iiinecessary iiito iiiserve 

iiias iiithe iiidigital iiisupport iiifor iiithe iiiconstruction iiiprocess iiifrom iiiinitiation iiito iiiclosing. Examples iiiare 

iiiProject iiimanagement iiisoftware, iiiPlanGrid, iiiCoconstruct, iiiProcore, iiie-builder, iiiBuilding 

iiiInformation iiiModeling (BIM) iiiamongst iiiothers. 

 

 For iiiany iiiorganization iiithat iiiwants iiito iiibe iiiabreast iiiwith iiithe iiimodern iiitrend iiiof iiitechnology, iiidigital 

iiitransformation iiiis iiian iiioption iiiand iiithe iiiGhanaian iiiconstruction iiiindustry iiiis iiinot iiiexonerated iiifrom 

iiithis iiiwind iiiof iiichange. A practical iiiexample iiiis iiithe iiiUber iiiTransport iiiCompany iiiintegrating iiiICT 

iiiinto iiitheir iiibusiness iiimodel iiiby iiioffering iiicustomers iiiwith iiithe iiiconvenience iiiof iiibooking 

iiitransportation iiiservices iiionline iiithrough iiitheir iiimobile iiiapplication. Thus, iiitransforming iiifrom iiithe 

iiitraditional iiiway iiiof iiidoing iiibusiness. In iiithis iiiregard, iiichange iiimanagement iiihas iiito iiibe iiitailored iiito 

iiimeet iiithe iiirequirements iiiin iiia iiidigital iiiworld (Kohnke, iii2016). Organizations iiiare iiiundergoing 

iiiwork iiiprocess iiiredesign, iiire-engineering iiiand iiiother iiimethods iiiof iiireformation. The iiibig iiiquestion 

iiihowever iiiis iiithe iiireadiness iiiof iiithe iiiGhanaian iiiconstruction iiifirms iiitowards iiithis iiichange? On iiithis 

iiinote, iiithis iiistudy iiiattempts iiito iiiassess iiithe iiireadiness iiiof iiithe iiiGhanaian iiiconstruction iiiindustry 

iiitoward iiidigital iiitransformation. Particular iiiattention iiiis iiidevoted iiito iiian iiianalysis iiiof 

iiicommunication iiiissues iiion iiiprojects iiiand iiiits iiiimpact. 
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1.2 PROBLEM STATEMENT 

It iiiis iiievident iiifrom iiithe iiibackground that the iiieminence iiiand iiideveloping iiiroles iiiof iiidigital 

iiitransformation iiiin iiithe iiiConstruction iiiindustry iiicannot iiibe iiioverlooked. Citing Mohamed et al. 

(2003), many iiiconstruction iiifirms iiiin iiiGhana iiiare iiistill iiiusing iiithe iiiarchaic iiimeans iiiof iiirecord 

iiikeeping, face-to-face iiimeetings, iiiphysical iiiexchange iiiof iiipaper iiidocuments iiilike iiiconstruction 

iiidrawings, iiispecifications iiiand iiiday-to-day iiisite iiiinstructions. This iiimakes iiitheir iiiwork iiiprocess 

iiivery iiislow iiidue iiito iiithe iiiheavy iiidrawing iiipapers iiiand iiicopies iiithey iiiproduce. Usually iiiworking iiiwith 

iiia iiilot iiiof iiipapers iiiis iiitime iiiconsuming, iiiwhich iiithe iiieffective iiimanagement iiiof iiithe iiirecords iiifor iiieasy 

iiiaccess iiiand iiiretrieval. iiiin iiisituations iiiwhere iiiorganizations iiicompletely iiirely iii iiion iiidispatch iiirider iiito 

iiideliver iiiconstruction iiidocuments iiito iiiclients, iii iiiwhich iiiis iiiface-to-face iiican iiimost iiioften iiilead iiito 

iiidelays iiias iiithere iiiare iiiobstructions iiithat iiimight iiione iiiway iiior iiithe iiiother iiiprevent iiithe iiitimely 

iiidelivery iiiof iiithe iiidocuments.Thus, iiithrough iiidigitalization, iiiorganizations iiican iiidrastically iiireduce 

iiithe iiicost iiiassociated iiito iiithe iiidelivery iiiof iiiproject iiidocuments iiito iiiclients iiiand iiiother iiiteam iiimembers 

iiiwho iiiare iiifar iiireach. (Norman et al., 1981) 

The iiiconstruction iiifirm iiiis iiian iiiopen iiiindustry iiiwith iiimany iiicompetitors (Boyd et al., 2019). Hence 

iiito iiiremain iiicompetitive iiiand iiiexceed iiiclient iiiexpectations, iiiorganizations iiiare iiiexpected iiito iiistep iiiup 

iiitheir iiibusiness iiioperations iiisystems. As iiia iiiresult, iiia iiimore iiirefined iiimethodology iiiis iiirequired iiito 

iiideal iiiwith iiiproblems iiion iiiproject iiicost iiiestimate iiiand iiivaluation, iiidesign iiimodeling, iiiengineering 

iiiand iiiother iiiareas iiiin iiiwhich iiidigital iiitransformation iiihave iiiproved iiiits iiigreatest iiiimpact iiiand 

iiiimmense iiiapplication iiipotential. Therefore, iiicontractors iiican iiiemploy iiiICT iiias iiian iiienabler iiiin 

iiisupport iiiof iiithe iiiassimilation, iiicollaboration, iiiprocurement, iiiand iiiprocess iiiimprovement iiiin iiitheir 

iiioperational iiiprocess. Most iiilimitations iiiof iiicontractors iiiin iiithe iiiuse iiiof iiiICT iiiapplications iiiare 
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iiiassociated iiito iiicomputer iiiilliteracy, iiiunsatisfactory iiiICT iiiknowledge iiiand iiithe iiiemployee iiibuy-in iiito 

iiiembrace iiithe iiichange. 

On iiithis iiinote, iiithis iiistudy iiiattempts iiito iiiexamine iiithe iiidegree iiiof iiiproblems iiiand iiiapplication iiifacing 

iiithe iiiuse iiiof iiidigital iiitransformation iiiin iiithe iiiGhanaian iiiconstruction iiiindustry. Particular iiiattention 

iiiis iiidevoted iiito iiiessential iiirequirements iiifor iiidigital iiitransformation iiiand iiidigital iiitransformation 

iiiskills iiiand iiichannels. 

1.3 AIM AND OBJECTIVES 

1.3.1 Aim of the Study 

The iiiaim iiiof iiithe iiistudy iiiis iiito iiifind iiiout iiihow iiiready iiiGhanaian iiiconstruction iiifirms iiiare iiitowards 

digital iiitransformation iiiin iiithe iiiaspect iiiof iiicommunication iiiand iiihow iiiit iiiaffect iiithe iiisuccess iiiof iiia 

iiiproject. 

1.3.2 Objectives of the Study 

The iiiobjectives iiiof iiithe iiistudy iiiare: 

i. To iiiassess iiithe iiicurrent iiiuse iiiof iiidigital iiitransformation iiitool iiiin iiithe iiiconstruction iiifirms iiiin 

iiiGhana. 

ii. To iiiassess iiiInformation iiiand iiiCommunication iiiTechnology iiiinfrastructure iiiof iiilocal 

iiiconstruction iiifirms iiiin iiithe iiifinancial iiiclass iiiin iiithe iiiGhana. iii iii iii 

iii. To iiiidentify iiithe iiifactors iiihindering iiithe iiiuse iiiof iiidigital iiitransformation iiiby iiicontractors iiiin 

iiiGhana. Iii 

1.4 RESEARCH QUESTIONS 

The iiifollowing iiiresearch iiiquestions iiihave iiibeen iiiproposed iiito iiianswer iiithe iiiabove iiiresearch 

iiiproblem, iii 

1. What iiiis iiithe iiicurrent iiistate iiiof iiidigital iiitransformation iiiin iiiconstruction iiifirms iiiin iiiGhana? 

2. To iiiwhat iiiextent iiiis iiidigital iiitransformation iiibeing iiiused iiiby iiiconstruction iiifirms iiiin iiiGhana? 
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3. What iiichallenges iiidelay iiithe iiiuse iiiof iiidigital iiitransformation iiiin iiiconstruction iiifirms iii iiiin 

iiiGhana? 

1.5 JUSTIFICATION 

The iiilack iiiof iiimodern iiiconstruction iiisoftware iiiin iiithe iiiconstruction iiiindustry iiiis iiia iiimajor iiichallenge 

iiithat iiifaces iiiits iiipractice iiiin iiiGhana.  Contractors iiihave iiilow iiilevel iiiof iiithe iiiuse iiiof iiithe iiisoftware, iiiand 

iiisince iiimost iiiconstruction iiiworks iiiare iiicarried iiiout iiion iiithe iiisite, iiithe iiineed iiiof iiireadiness iiiinculcate 

iiithis iiitechnology iiiinto iiitheir iiibusiness iiiprocess iiibecomes iiia iiichallenge.  

 

Results iiifrom iiithis iiistudy iiiwill iiiprovide iiiadequate iiiknowledge iiion iiithe iiilevel iiiof iiiawareness iiiof iiithe 

iiiconcept iiiof iiiinformation iiiand iiicommunication iiitechnology iiiand iiithe iiichallenges iiiaffecting iiiits 

iiiimplementation iiiby iiiContractors. Afterwards, iiithe iiioutcome iiifrom iiithis iiiproject iiiwill iiiserve iiias 

iiibasis iiifor iiipossible iiifurther iiistudies. 

1.6 SCOPE OF THE STUDY 

The iiiemphasis iiiof iiithe iiiresearch iiiwas iiirestricted iiito iiithe iiiGhanaian iiiconstruction. The iiistudy iiiin 

iiieffort iiiwas iiimade iiito iiiprovide iiicomprehensive iiiinsight iiion iiidigital iiitransformation iiiand iiiits iiieffects 

iiiof iiicommunication iiion iiiproject iiisuccess. iii iiiAhadzie iii(2007) iiias iiicited iiiby iiiDonkor iii(2011) iiirevealed 

iiithat iiiover iiiseventy iiipercent iiiof iii(70%) iiiGhanaian iiicontractors iiitend iiito iiioperate iiiformally iiiin iiithe 

iiiGreater iiiAccra iiiand iiiAshanti iiiregions iiiand iiitherefore iiicontractors iiiin iiiany iiiof iiithese iiiareas iiicould iiibe 

iiirecommended iiifor iiithe iiiresearch. iiiThe iiiresearch iiipopulation iiiwill iiibe iiifocused iiion iiiall iiithe iiiclasses 

iiiof iiicontractors iiifrom iiiD1/K1 iiito iiiD4/K4 iiicontractors iiiin iiithe iiiAccra iiiMetropolis iiiof iiiGhana. iiiThe 

iiichoice iiiof iiiD1/K1 iiito iiiD4/K4 iiicontractors iiias iiimain iiiparticipants iiiis iiibecause iiiof iiithe iiidiverse 

iiicapacities iiiof iiiconstruction iiiworks iiithey iiicarryout, iiiindustry iiiexperience, iiiskilled iiiprofessionals 

iiiand iiirecognize iiithe iiivalue iiiof iiiICT iiiin iiitheir iiibusiness iiioperations. iii 
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1.7 RESEARCH METHODOLOGY 

To iiiachieve iiithe iiiobjectives iiiset iiiout iiiin iiithis iiiresearch, iiithe iiisurvey iiimethod iiistrategy iiiwas iiiadopted. 

IThe major iiitool iiithat iiiwas iiiused iiiin iiithe iiicollection iiiof iiiprimary iiidata iiiwas iiiquestionnaires. 

Structured iiiclose-ended iiiquestionnaires iiiwith iiia iiilist iiiof iiipre-determined iiianswers iiiwere iiidistributed 

iiito iiithe iiirespondents iiito iiigather iiiprimary iiidata iiion iiithe iiireadiness iiiof iiiGhanaian iiiconstruction 

iiiindustry iiitowards iiidigital iiitransformation. Additionally, iiithere iiiwas iiia iiidesktop iiisurvey iiiof iiiexisting 

iiiliterature iiisuch iiias iiiarticles, iiijournals, iiireports, iiitextbooks, iiiinternet iiiamong iiiothers iiifor iiisecondary 

iiidata. The iiipurposive iiisampling iiitechniques iiiwas iiiadopted iiito iiitarget iiiparticipants iiifor iiithe iiistudy. 

The iiidata iiireceived was analyzed iiiusing iiiStatistical iiiPackage iiifor iiiSocial iiiSciences (SPSS) 

iiiSoftware iiiand iiiMicrosoft iiiexcel. 

1.8 SIGNIFICANCE OF THE STUDY 

This iiiresearch iiiseeks iiito iiicover iiithe iiireadiness iiiof iiidigital iiitransformation iiiand iiieffective 

communication iiion iiithe iiisuccess iiiof iiiconstruction iiiprojects iiiemployed iiiin iiithe iiiGhanaian 

iiiconstruction iiiindustry iiiand iiisubject iiithem iiito iiianalytical iiiinvestigation iiito iiiallow iiifor iiiidentification 

iiiof iiicontractor iiiorganizations iiiin iiiGhana. It iiiis iiialso iiiobvious iiithat iiimost iiiof iiithe iiicontractor 

iiiorganizations iiiin iiithe iiicountry iiiare iiilacking iiibehind iiiin iiiterms iiiof iiidigital iiitransformation. This 

iiiresearch iiiwill iiihelp iiiequip iiithe iiicontractor iiiorganization iiiknow iiithe iiieffects iiiof iiiusing iiiICT iiiin iiitheir 

iiioperations iiiwith iiiefficient iiiand iiieffective iiiways iiiof iiimanaging iiisite iiiactivities iiiusing iiitechnology iiiso 

iiias iiito iiibeing iiiable iiito iiicompete iiiwith iiitheir iiioverseas iiicolleagues. By iiithis, iiiGhanaian 

iiiconstructioniiifirms iiiwill iiibe iiiable iiito iiiperform iiibetter iiion iiiconstruction iiiprojects iiithey iiiundertake. 
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1.9 ORGANIZATION OF STUDY 

This iiiresearch iiiwork iiiis iiistructured iiiin iiifive iiichapters iiiwith iiia iiipreceding iiipreliminary iiisection, 

iiiwhich iiicontains iiithe iiititle iiipage, iiideclaration iiipage, iiicertification, iiidedication iiipage, iiiabstract, 

iiiacknowledgement, iiitable iiiof iiicontents, iiilist iiiof iiitables iiietc. 

Chapter iiiOne (1) iiidelivers iiian iiiintroduction iiito iiithe iiipressing iiiissure iiiunder iiidigital iiitransformation 

iiiin iiithe iiiconstruction iiisector iiiand iiialso iiihighlights iiithe iiichallenges iiiof iiidigitalization iiiin iiithe 

iiiGhanaian iiiconstruction iiisector. It iiioutlines iiithe iiiaim iiiand iiiobjectives iiiof iiithe iiiresearch, 

iiijustification iiiand iiiscope iiiand iiifinally iiiorganization iiiof iiithe iiistudy. Chapter iiiTwo (2) iiipresent iiipart 

iiione iiiof iiithe iiiliterature iiireview iiiwith iiispecific iiifocus iiion iiidigital iiitransformation iiiamong iiiother 

iiigoverning iiifactors, iiiit iiialso iiihighlights iiikey iiiareas iiiof iiiconcern iiiwithin iiithe iiiscope iiidefined iiiin iiiorder 

iiito iiiput iiithe iiiresearch iiion iiia iiibetter iiiperspective. Chapter iiiThree (3) iiiaddresses iiithe iiilogical iiichoices 

iiiavailable iiiin iiiresearch iiimethodologies iiiand iiidetails iiithe iiiresearch iiidesign iiiand iiiits iiielements. The 

iiimethods iiiand iiitechniques iiiused iiiin iiidata iiicollection iiiare iiialso iiioutlined. The iiisecond iiipart iiiwill iiibe 

iiidevoted iiito iiithe iiidata iiiprocess iiiand iiianalysis. Chapter iiiFour (4) iiipresents iiiand iiianalyses iiithe iiidata 

iiiacquired iiifrom iiithe iiisurvey. The iiifindings iiifrom iiithe iiiresearch iiiare iiialso iiidiscussed. The iiichapter 

iiialso iiishows iiihow iiithe iiiresearch iiiobjectives iiiare iiimet. Chapter iiiFive (5) iiipresents iiithe iiifindings iiiof 

iiithe iiiresearch iiiand iiithe iiilimitations iiihighlighted. The iiichapter iiiconcludes iiiwith iiirecommendations 

iiifor iiistakeholders iiiin iiithe iiiconstruction iiiindustry iiiand iiialso iiirecommendations iiifor iiifurther iiiresearch 

iiiis iiialso iiisuggested. 
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CHAPTER TWO 

 

 LITERATURE REVIEW 

 

2.1 INTRODUCTION 

This iiichapter iiipresents iiia iiireview iiiof iiirich iiicontemporary iiiliterature iiion iiithe iiisubject iiimatter, iiiwith iiia 

iiiparticular iiiattention iiion iiithe iiiterminology, iiiorigin, iiifundamental iiiconcept iiiand iiiconventional iiiviews 

iiion iiidigitalization iiiin iiigeneral, iiiand iiidigital iiitransformation iiiin iiithe iiiconstruction iiisector iiiin 

iiiparticular, iiiamong iiia iiinumber iiiof iiiprevailing iiifactors. Further, iiiby iiimeans iiiof iiithe iiievolving iiibody 

iiiof iiidigitalization iiiliterature, iiithe iiichapter iiipresents iiian iiioverview iiiof iiithe iiiGhanaian iiiconstruction 

iiiindustry. In iiiaddition, iiiit iiiconcisely iiidescribes iiiLastly iiiin iiithis iiisection iiiis iiithe iiidrivers iiifor 

iiiimplementing iiidigital iiitransformation iiiproviding iiia iiiworking iiiunderstanding iiiof iiiissues iiirelation iiito 

iiiICT iiineeds iiiand iiithe iiicurrent iiirole iiiof iiidigital iiitransformation iiiin iiiconstruction. It iiiconcisely 

iiidescribes iiithe iiidrivers iiifor iiiimplementing iii iiidigital iiitransformation iiiin iiithe iiiconstruction iiiindustry, 

iiiICT iiitools iiiand iiiapplications iiiand iiithe iiiperceived iiichallenges iiifor iiiits iiiimplementation. 

2.2 NATURE AND FEATURES OF THE CONSTRUCTION INDUSTRY 

 

The iiiGhanaian iiiconstruction iiiindustry iiiis iiidominated iiiby iiiphysical iiiinfrastructure iiiand iiiasset-based- 

lending iiias iiia iiimeans iiifor iiigrowth iiiand iiidevelopment (Songwe, 2014). The iiiindustry contributes 

iiiroughly iii5% iiito iii10% iiiof iiiGhana‘s iiiGross iiiDomestic iiiProduct (GDP) iiiand iiihires iiiclosely iii10% iiiof 

iiithe iiiworking iiipopulation, (Asamoah iiiand iiiDecardi-Nelson, 2014). The iiiconstruction iiiindustry iiiis 

iiicharacterized iiiby iiia iiicollection iiiof iiidifferent iiistakeholder iiiand iiithis iiimakes iiiit iiicomplex, (Dadzie iiiet 

al., iii2012). The iiiChartered iiiInstitute iiiof iiiBuilding iiiin iiiGhana iiiestimates iiithat iiithere iiiare iiiover iii1,600 

iiibuilding iiicontractors iiiworking iiiin iiiGhana iiisince iiiOctober iii2012 (Oxford iiiBusiness iiiGroup, iii2014). 
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 According iiito Levy (2007), iiithe iiiconstruction iiiindustry iiiconstructs iiipermanent, iiiexclusive, 

imultifaceted iiistructures iiisuch iiias iiihomes, iiiindustrial iiiunits, iiioffices, iiischools, iiiroads, bridges iiietc. 

For iiiother iiisectors iiiof iiithe iiieconomy iiisuch iiias iiicommercial, iiieducation, iiiaccommodation iiineeds, 

business iiiactivities, iiihealth iiietc. To iiithrive, iiithey iiineed iiithe iiiservices iiiof iiithe iiiconstruction iiiindustry. 

In iiiaddition, iiithe iiiconstruction iiisector iiicontributes iii iiigreatly iiito iiithe iiisocio-economic iiidevelopment 

iiiby iiimean iiiof iiiproviding iiijob iii iiiemployment iiiopenings iiifor iiiequally iiiskilled iiiand iiinon-skilled 

iiiworkforce. As iiithe iiipopulation iiiis iiidispersed iiiacross iiievery iiiregion iiiso iiithe iiiconstruction iiiindustry 

iiiis iiidispersed iiidue iiito iiithe iiifact iiithat iiipeople iiiare iiibuilding iiior iiideveloping iiistructures iiieverywhere 

iiiirrespective iiiof iiitheir iiilocations iiiand iiithis iiiprovides iiiemployment iiiat iiithe iiivarious iiilevels iiiof iiithe 

iiieconomy. 

2.3 THE CONTRACTOR ORGANIZATIONS IN GHANA 

According iiito iiithe iiiGhana iiiMinistry iiiof iiiWater iiiResources, iiiWorks iiiand iiiHousing, iiicontractor 

iiiorganization iiiare iiicategorized iii iiiinto iiifinancial iiiclass iiiD1 iiito iiiD4 iiiand iiiK1 iiito iiiK4. As iiicited iiiby 

(Amoah iiiet iiial., iii2011). iiiCategory iii‗D‘ iiirepresents iiigeneral iiibuilding iiicontractors iiiand iiicategory iii‗K‘ 

iiifor iiicivil iiiworks iiicontractors. Generally, iiicategory iiiD3/K3 iiias iiiwell iiias iiiD4/K4 iiiare iiidefined iiias iiithe 

iiismall-scale iiibuilding iiicontractors (SSBCs) iiiwhereas iii iiiD1/K1 iiiand iiiD2/K2 iiiare iiigenerally iiidescribed 

iiito iiias iiibig iiifirm. The iiiclassification iiiis iiibased iiion iiicontractors iiipractical iiiand iiiprofessional iiiknow-

how, iiifinancial iiistability, iiipast iiioperations, iiiequipment iiiand iiiplant iiiasset (Laryea, 2010). Iii 

The iiifollowing iiiare iiithe iiithree iiigroups iiiof iiicontractor iiiin iiiGhana: iii 

1. Those iiiwho iiiconstruct iiiresidential iiibuilding, iiiindustrial, iiicommercial, iiiand iiiother iiistructure. ii 

2. Contractors iiiwho iiiare iiiinto iiicivil iiiengineering iiilike iiidrains, iiiinfrastructures, iiiconduits, iiietc. iii iii 

3.  Those iiiwith iiiparticular iiiskill iiisuch iiias iiiplumbing, iiielectrical, iiimechanical iiietc. iii 

According iiito Dansoh (2005), iiithe iiiGhana iiiministry iiiof iiiwater iiiresources, works iiiand iiihousing iii   

classified iiicontractors iiiinto iiigroups (A, iiiB, iiiC, iiiD, iiiE, iiiG, iK iiiand iiiS) iiiaccording iiito iiithe iiitype iiiof 
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iiiworks iiithey iiiundertake. iiiThe iiicategories iiiare: iiiRoads, iiiAirports, iiiand iiiRelated iiiStructures iii(A); 

iiiBridges, iiiCulverts iiiand iiiother iiiStructures iii(B); iiiLabour iiibased iiiroad iiiworks iii(C); iiiGeneral 

iiibuilding iiiworks iii(D); iiiElectrical iiiworks iii(E); iiiPlumbing iiiworks iii(G); iiiGeneral iiicivil iiiworks iii(K); 

iiitoughen iii iiiconduits iiiand iiiedifice: iii(S). In iiieach iiicategory, iiithey iiiare iiigrouped iiiinto iii4, iii3, iii2 iiiand iii1 

iiifinancial iiiclasses iiiin iiiincreasing iiiorder iii iii 

2.4 INFORMATION AND COMMUNICATION NEEDS IN CONSTRUCTION 

 According iiito iiiMurray iiiet al., (2001), iiione iiiof iiithe iiiindustries iiithat iiiworks iiiwith iiilarge iiirecords, I   

documents iiiand iiifiles iiiis iiithe iiiconstruction iiiindustry. For iiiexample, iiiproject iiiteam iiiare iiimade iiiup iiiof 

experienced iii iiiexperts iiiand iiistakeholders iiiwith iiiroutine iiiactivities iiiand iiicollection iiiof iiipaperwork. I  

Most iiiof iiithese iiipeople iiirequire iiitimely iiiaccess iiito iiithe iiiusual iiiproject iiiinformation iiias iiiand iiiwhen 

iineeded. Meaning, iiiinformation iiiplays iiia iiivery iiiimportant iiirole iiion iiithe iiisuccess iiiof iiievery iiiproject, 

iiifrom iiiinitiation iiito iiicompletion iiias iiiproject iiistakeholders iiidepend iiion iiithis iiitimely iiiand iiiaccurate 

iiiinformation iiito iiimake iiiinformed iiidecision, iiiwhich iiiin iiiturn iiitranslate iiito iiiachieving iiiorganizational 

iiigoals iiiand iiimeeting iiiclients‘ iiiexpectation. Now, iiimost iiiconstruction iiifirms iiiexchange iiiinformation 

iiilike iiiconstruction iiiillustrations, iiidesigns, iiibills iiiof iiiquantities, iiiand iiiprograms iiiby iiihand iiidelivery. iii 

2.5 COMMUNICATION NEED IN CONSTRUCTION 

 Effective iiicollaboration iiiand iiicommunication iiibetween iiiproject iiistakeholders iiiduring iiithe iiientire 

iiiproject iiiphase iiiis iiinot iiionly iiiimportant iiibut iiialso iiinecessary iiifor iiithe iiisuccessful iiiaccomplishment 

iiiof iiithe iiiproject. Thus, iiithe iiiimprovement iiiof iiicommunication iiiin iiithe iiiconstruction iiiindustry iiihas 

iiibeen iiia iiitarget iiiof iiiexperts iiiand iiischolars iiifor iiimany iiiyears. According iiito iiiGuevara iiiand iiiBoyer 

(1981) and Bowden (2005), iiifor iiithe iiiconstruction iiiindustry iiito iiifunction iiiefficiently iiiand 

iiieffectively, iiicontractors iiimust iiihave iiilaid iiidown iiidifferent iiicommunication iiistructures. 
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2.6 DIGITAL TRANSFORMATION AND THE CONSTRUCTION INDUSTRY 

2.6.1 Definition 

Digital iiitransformation iiiis iiia iiiconcept iiiintroduced iiiin iii2000 iiiby iiiPatel iiiand iiiMcCarthy. Eversince, 

ithe iexact iiidefinition iiiof iiithe iiiterm iiihas iiichanged, iiiwith iiipast iiiauthors iiisuch iiias iiiPatel iiiand iiiMcCarthy 

(2000) iiioften iiiconcentrating iiion iiiareas iiisuch iiias iiie-commerce iiiand iiidigital iiimarketing iiior iiidigital 

iiiliteracy (Lanshear iiiand iiiKnobel, iii2008). As iiiany iiimethod iiiof iiiorganizational iiichange, iiidigital 

iiitransformation iiiis iiirelated iiito iiipeople, iiiprocesses, iiistrategies, iiistructures, iiiand iiicompetitive 

iiidynamics. It iiisymbolizes iii―global iiiaccelerated iiiprocess iiiof iiitechnical iiiadaptation iiiby iiiindividuals, 

iiibusinesses, iiisocieties iiiand iiinations‖ (Khan, iii2016; iiiCollin iiiet al., iii2015; iiiTapscott, iii1996; 

iiiWesterman iiiet al., iii2014). The iiifoundation iiiof iiidigital iiibusiness iiitransformation iiiis iiiorganizational 

iiichange (Wade, 2015 and Maedche, 2011). Like iiiany iiiother iiiorganizational iiichange, iiithere iiishould 

iiibe iiia iiireliable iiistructure iiiconnecting iiipeople, iiiprocesses, iiiand iiitechnology iiienabling iiiorganizations 

iiito iiieffectively iiidirect iiithis iiitransformation (Bonnet iiiand iiiNandan, iii2015, iiip. iii2). 

2.6.2 Digital Transformation in Construction Industry 

 Currently, iiithe iiiconstruction iiiindustry iiiis iiiundergoing iiia iiimodel iiiof iiichange iiifrom iiithe iiiarchaic 

iiisystem iiiof iiioperations iiito iiidigitally iiimanaged iiiinformation iiitechnology iiisystem, iiiwhich iiiother 

iiibusinesses iiisuch iiias iiitelecommunication, iiiretailing iiietc. Emphasizing iiion iiithis, iiiBahl iiidebated iiithat 

iiino iiibusiness iiiis iiiexempted iiifrom iiithe iiiforce iiiof iiidigital iiiinterruption, iiieven iiihighly iiibusinesses iiisuch 

iiias iiifinancial iiiindustries iiiare iiiexperiencing iiisevere iiiintense iiiforce iiito iiisuch iiias iiifinancial iiiservices, 

iiiare iiiunder iiisevere iiipressure iiito iiireorganize iiitheir iiibusiness iiioperations iiiand iiiprocesses. In iiiaddition, 

iiithis iiiwave iiiof iiidisruption iiiis iiinot iiijust iiifor iiicompanies, iiieven iiithe iiisociety iiiis iiifeeling iiithe iiiheat iiiof 

iiitransformation iiitowards iiia iiibetter iiifuture iiithat iiiis iiidigitally iiidriven. Hence, iiitechnologies iiiare 

iiichanging iiibusinesses iiitoday iiiand iiiis iiimaking iiiclients/consumers iiito iiibreak iiithe iiinormal iiinorms iiiof 

iiiany iiibusiness iiiand iiievery iiibusiness iiirequires iiia iiidigital iiiorientation, iiimeaning iiia iiidigital iiifocus iiiin 
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iiiall iiibusiness iiiprocesses iiiand iiifunctions. In iiiorder iiito iiistill iiibe iiiin iiicompetition, iiithe iiiconstruction 

iiiindustry iiineeds iiito iiichange iiiits iiioperational iiistrategy. This iiihas iiito iiihappen iiirapidly iiibecause iiimost 

iiiclients iiiand/or iiiconsumers iiiare iiigoing iiidigital. Roughly iii40% iiiof iiithe iiiworld iiipopulation iiitoday iiiare 

iiidigital iiiand iiithose iiithat iiicannot iiikeep iiiup iiiwith iiipace iiimay iiibe iiirunning iiithe iiirisk iiiof iiibeing iiipushed 

iiiout iiiof iii94 iiibusiness iiiby iiicompetitors iiithat iiirespond iiirapidly (Norris, 2001). 

2.6.3 Need for Digital Transformation in the Construction Industry 

The iiineed iiifor iiidigital iiitransformation iiiis iiiof iiithe iiiessence iiiin iiievery iiibusiness iiiorganization iiibe iiiit 

iiismall iiior iiibig (Pramanick et al., 2019). A ilot iiiof iiibusinesses iiiare iiiincorporating iiidigital 

iiitransformation iiiinto iiitheir iiiprocess iiidue iiito iiithe iiiproblem iiiof iiitime iiiconstraints, iiicomplications iiiand 

iiioperational iiibreakdown. Evidently,   the iiiaim iiiof iiithese iiidigital iiiintegration iiiis iiito iiisustain 

iiiinformation iiisharing iiiamongst iiiproject iiiteams, iiiindividual iiiand iiigroups iiisince iiithe iiiconstruction 

iiiindustry iiirequires iiithe iiiuse iiiof iiisustainable iiisystems iiienabled iiiinformation iiiand iiicommunication 

iiitechnologies (Edmondson and Nhembard, 2009). 

 According to Bowden (2005), iconstructor iiiorganizations iiiare iiicurrently iiibenefiting iiifrom iiithe 

iiinew iiiprospects iiiof iiiimproving iiitheir iiibusiness iiiprocess iiiand iiiprocedures iiidue iiito iiithe iiiuse iiiof 

iiidigitalization at iiiexceptional iiiphases iiiof iiiproject iiirelease, iiithus, iiidevelopments iiiin iiicommunication 

iiitechniques iiiand iiithe iiipractice iiiof iiiinformation iiitechnologies iiioffer iiiimmense iiipossibility iiifor 

iiiimproving iiithe iiioverall iiioperations iiiof iiithe iiiconstruction iiiindustry. Citing (Isikdaget iiial, iii2007), 

iiidigital iiitransformation iiiis iiiseen iiias iii iiithe iiicore iiimeans iiito iiiimplement iiidrastic iiimodification iiiin iiithe 

iiiconstruction iiibusiness iiisystems. According iiito iiithe iiiRoadcon iiiProject (2003), iiiprojected 

iiidevelopments iiiand iiiimpressions iiicould iiibe iiiforeseen iiiin iiimany iiiICT-based iiiareas iiisuch iiias: 

iiiplanning iiidesign, iiiprocurement iiiand iiisite iiiprocess. Initiating iiiICT iiiand iiicomputerization iiion iiisite. 

Business iiiprocesses iiicomprising iiiof iiiproject iiimanagement, iiicontractual iiiand iiilegal iiiissues; 
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iiimonitoring iiiand iiioperations iiimeasurements, iiias iiiregards iiie.g. iiithe iiiconformity iiiwith iiicustomer 

iiineeds iiior iiithe iiimanagement iiiof iiiinvestment, iiioperation, iiimaintenance. An iiienhanced iiiuse iiiof 

iiicommunication, iiiteamwork iiiand iiiknowledge iiisharing iiitool iiifor iiismooth iiiand iiitransparent iiiuse iiiof 

iiiICT iiiand iiiprocess iiiimprovement iiithrough iiibest iiiopportunities iiiprogress iiimonitoring. 

2.6.4 Role of Digital Transformation in the Construction Process 

According iiito Peansupap (2004), the iiiadvantages iiipresented iiiby iiidigital iiitransformation iiion 

iiiconstruction iiiproject iiiare iiiwell iiiacknowledged iiiin iiiresearch iiijournal, books iiiand iiiworks. Some iiiof 

iiithese iiibenefits iiiare iiiincreased iiiassess iiito iiibetter iiiinformation iiiand iiicommunication, iiiwhich iiito 

iiihelps iiicontractors iiiin iii iiimaking iiithe iiiright iiidecisions iiiin iiitheir iiibusiness iiioperations. 

The iiirole iiiof iiiimplementing iiidigital iiitransformation iiiare iiiemphasized iiiin iiithe iiinext iiiphases iiiof iiithe 

iiiconstruction iiidevelopment: iii 

2.6.4.1 Tender stage 

One iiiof iiithe iiibenefits iiithat iiiICT iiiprovides iiiduring iiithe iiiconstruction iiidevelopment iiiis iiithe iiipromotion 

iiiand iiidistribution iiiof iiiproposal iiiforms, iiiselecting iiithe iiimost iiideserved iiiproposal, iiietc. It iiialso iiihelps 

iiiin iiithe iiicirculation iiiof iiicontract iiidocuments iiias iiiwell iiias iiitender communication; offers a 

iconvenient iiiatmosphere iiito assess iiiproposal iiireplies iiiacross iiiregular iiimodels iiiand 

Iavoid `illegal access through built-in security devices.i iii 

2.6.4.2 Design and construction stage 

 According to Cowel (2005), iiithe iiineed iiifor iiiinstant iiiaccess iiito iiireal iiitime iiiinformation iiiduring iiithe 

iiiconstruction iiiand iiidesign iiiphase iiiof iiiproject iiiis iiivery iiiimportant. One would agree with Samuelson 

(2003), that the iiiuse iiiof iiiICT iiisupport iiiin iiithe iiimain iiiactivities iiiof iiithe iiiconstruction iiiand iiidesign 

iiiphase iiihas iiibecome iiia iiitactical iiiissue iiifor iiithe iiiconstruction iiiindustry iiito iiiimprove iiiefficiency iiiand 

iiiproductivity iiiin iiithe iiiprocess. According iiito e-Business iiiMarket iiiWatch (2005), iiifor iiithe iiioverall 
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iiideadline iiiof iiia iiiproject iiito iiibe iiimet, iiiproject iiimanagers iiiand iiicontractors‘ iiihandle iiithe iiiexchange iiiof 

iiidocuments iiibetween iiimembers iiiIt iiiis iiivery iiiimportant iiifor iiieach iiiproject iiiteam iiimember iii iiito iii iiihave 

iiithe iiiupdated iiiproject iiidocuments iiiat iiithe iiiright iiitime. The iiiuse iiiof iiiICT iiisoftware‘s iiiis iiinecessary iiiat 

iiithis iiistage iiias iiiit iiiwill iii iii iiiimprove iiiwork iiiproductivity, lessen iiithe iiirisk iiiof iiierrors iiiby iiimaking iiisure 

iiithat iiievery iiiproject iiimember iii iiiis iiiworking iiiwith iiithe iiimost iiiupdated iiidrawings iiiand iiiother 

iiidocuments; iii iiiin iiiaddition, iiithe iiiuse iiiof iiiICT iiisoftware iiiat iiithis iiistage iiisaves iii iiitime iiiin iiithe iiirequest 

iiiand iiiapproval iiiprocess iii, iiiby iiipermitting iiithe iiidesign iiiteam iiito iiiadd iiitheir iiisuggestions iiito iiithe 

iiidrawings iiionline iiiand iiilastly, iii iiieliminating iiithe iiipossibility iiiof iiimisplacing iiiimportant iiifiles, iiiby 

iiimaintaining iiiall iiicurrent iiiand iiipast iiiversions iiiin iiione iiicentral iiilocation. 

2.6.4.3 Trading (e-Commerce) 

The iiiprocurement iiiof iiiconstruction iiimaterials iiiinvolves iiithe iiiconsiderable iiiresources iiias iiiwell iiias 

iiievaluating iiiquotations iiifrom iiiboth iiiregular iiiand iiipotential iiisuppliers. Procurement iiiis iiian iiiextensive 

iiiprocess iiibecause iiiconstructors iiideal iiiwith iiia iiiwide iiirange iiiof iiisuppliers iiiwith iiidifferent iiiquotations 

iiiformats. iiiWith iiithe iiiuse iiiof iiie-commerce iiior iiiweb-enabled iiisoftware iiigives iiicontractors iiisome 

iiiform iiiof iiiflexibility iiito iiiprocure iiimaterials iiielectronically iiiby iiicomputerization iiiof iiidocument 

iiidelivery iiiand iiicommunication, iiiAccording iiito Woksepp iiiand iiiOlofsson (2007) and e-Business 

iiiMarket iiiWatch (2005), ithese iiisignificant iiiroles iiiof iiiICT iiiin iiiconstruction iiifirms, iiistudies iiiindicate 

iiithat iiithe iiiIC iiiutilization iiiratio iiiis iiistill iiicomparatively iiilow. 

2.7 DRIVERS FOR IMPLEMENTING ICT IN CONSTRUCTION 

 Currently, iiimost iiiof iiithe iiiconstruction iiifirms iiiare iiimotivated iiito iiiadopt iiiand iiiadvance iiiin digital 

tools iiidue iiito iiithe iiienormous iiibenefits iiiit iiibrings. This iiisupports iiithe iiifinding iiiundertaken iiiby iRivard   

(2000) and Peansupap (2004) that iiian iiiincreasing iiitrend iiiof iiifirms iiiusing iiiICT iiiin iiithe iiiconstruction 

iiiindustry. ICT iiibrings iiithe iiibenefits iiiof iiiincreased iiiin iiioutput iiiSome iiiof iiithe iiibenefits iiithat iiiICT 

iiibrings iiiare; iiiincrease iiiin iiioutput iii iiias iiia iiiresult iiiof iii iiiimproved iiioperational iiiefficiency iiileading iiito 
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iiireduction iiiin iiiproject iiicost, iiiICT iiialso iiiassist iiiin iiidata iii iiiassimilation iiiwhich iiidecreases iiithe iiiamount 

iiiof iiiinformation of iiiinformation iiiprocessed iiivia iiithe iiiinternet. Additionally, iiiit iiiimproves iiiteamwork 

iiibetween iiiproject iiimembers iiiparticularly iiiwhen iiiteam iiimembers iiiare iiisited iiiin iiidiverse 

iiigeographical iiiareas (Ahmad, 2002; Sriprasert iiiand iiiDawood, 2002b). It also iiiimproves iiicustomer 

iiiservices iiiand iiicreates iiipotential iiibusiness iiiprospects (Skibniewski iiiand iiiNitithamyong, iii2004). 

2.8 THE USE OF ICT ON SITE AND PROCESS IMPROVEMENT IN 

CONSTRUCTION 

 According iiito Samuelson (2003) and Lofgren (2006), iiiICT iiihas iiiplayed iiia iiivery iiisignificant iiirole 

iiiin iiithe iiiimprovement iiiof iiioutput iiiin iiithe iiiconstruction iiiindustry. However, iiidue iiito iiithe iiinature iiiof 

iiiconstruction iiiactivities, iiithe iiipossibilities iiifor iiiproductivity iiiimprovements iiiare iiioften iiireflected 

iiiwithin iiithe iiiefficiency iiiin iiirunning iiithe iiiconstruction iiibusiness iiiprocesses. Describing iiifrom iiithis, 

iiithe iiiuse iiiof iiidigital iiitools iiiin iiithe iiiconstruction iiisector iiimostly iiiresults iiiin iiiefficient iiiproject 

iiimanagement, iiisystem iiiintegration iiiand iiiworkflow iiidevelopment, iiiimproved iiicommunication 

iiiprocesses, iiiresource iiidevelopment iiiand iiifurther iiieffective iiiCustomer iiiRelationship iiiManagement 

(e- iiiBusiness iiiMarket iiiWatch, iii2004). Digitalization iiiin iiithe iiiconstruction iiiinvolves iiithe iiiuse iiiof 

iiicomputers iiito iiireplace iiiand/or iiienhance iiia iiivariety iiiof iiiprocesses, iiiwhich iiicomprises iiiof iiisurveying, 

iiiequipment iiicontrol, iiisite iiiinspection iiiand iiithe iiiinstallation iiiof iiimanufactured iiiunits iiiusing iiiGlobal 

iiiPositioning iiiSystem iii(GPS) iiitechnologies iiiand iiiadvanced iiirobotic iiisystems iiihave iiibeen iiiapplied 

iiisuccessfully iiiin iiirecent iiitimes (Ahmad iiiand iiiPerkinson, iii2005). Task iiiautomation iiiprovides 

iiiproductivity iiienhancements iiiin iiiDelivery iiiof iiirequired iiiinformation iiie.g. Method iiistatements; 

iiiProduction iiiof iiireports iiie.g. Daily iiiprogress iiireports; iiiAlerts iiie.g. Notification iiiof iiisafety iiihazard; 

iiiData iiicollation iiireduces iiinumber iiiof iiiadministration iiistaff iiirequired. 
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2.8.1 ICT - Based Interaction and Project Management Systems in Construction 

Citing e-Business iiiMarket Watch (2005), a iiilot iiiof iiidifferent iiidigital iiitools iiilike iiiICT iiiproject 

management iiiand iiimobile iiitransmission iiisystems iiihave iiishown iiitheir iiiworth iiiin iiithe iiiconstruction 

iindustry. This iiiincludes iiistandardization, iiicoordination iiiand iiireformation iiiwork iiiprocess, 

distribution iiiof iiiinformation iiietc. 

According iiito iiithe iiie-Business iiiMarket iiiWatch (2005), iiiICT iiisolutions iiifor iiiProject iiimanagement, 

iiiplanning iiiand iiiresource iiimanagement iiiwith iiispecial iiirelevance iiifor iiiconstruction iiicompanies iiiare 

iiidisplayed iiiin iiithe iiiuse iiiof: iii iii 

i. Electronic iiiordering iiiof iiimaterials iiiand iiisupply, iiilogistics iiimanagement, iiietc. The iiiuse iiiof 

iiiportable iiielectronic iiigadgets iiipromotes iiiproficient iiiinteraction iiiand iiiorganization iiiamidst 

iiilarge iiigeographical iiilocations. 

ii. Job iiistructuring iiidevices iiiand iiiquality iiicontrol iiiassessment. For iiiinstance, iiian iiiall-inclusive 

iiiproject iiimanagement iiitechnique iiiallows iiithe iiifirms iiito iiistrategize iiitheir iiioperations, iiihence 

iiiprevent iiiserious iiicommotions iiiin iiiwork iiiactivities. iii 

iii. Combined iiimonetary iiisolutions iiiand iiiestimate iiiprograms iiifor iiibudget iiiand iiiresource 

iiispending. For iiiexample, iiia iiimoney iiisystem iiicombined iiiwith iiiproject iiiadministration 

iiisolution iiithat iiimultiples iiiproductivity iiiand iiieradicates iiiidleness iiiand iiisurplus, iiias iiiit iiiallows 

iiithe iiicompanies iiito iiiaccurately iiiidentify iiiwhere iiiexpenses iiiare iiibeing iiiincurred iiithroughout 

iiithe iiienterprise. iii 

iv. Design iiisystem iii3-D iiimodular-based iiiwith iiidigital iiiinformation iiiattached iiifor iiiall iiiphases iiiof 

iiithe iiiconstruction iiiprocess iiiand iiiconception iiiof iiiall iiiwork. This iiidevice iiiallows iiifor iiibetter 

iiicommunication iiibetween iiiconstruction iiicompanies iiiand iiicustomers iiiabout iiiproject 

iiiexpectancies iiifor iiifinal iiibuildings. iii 
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2.8.2 ICT for Data and Business Assimilation in Construction 

 It iiiis iiiobvious iiithat iiibusinesses iiiand iiisocial iiitrends iiiare iiicompelling iiithe iiiconstruction iiiindustry 

iiithrough iiia iiiphase iiiof iiidigital iiitransformation. In iiithe iiiattempt iiito iiicut iiidown iiiproject iiicost iiitogether 

iiiwith iiithe iiigrowing iiitechnical iiicomplexity iiiof iiiprojects, iiiall iiithese iiicreate iiia iiidemand iiifor iiithe 

iiiintegration iiiof iiiconstruction iiiproject information (Brown iiiet iiial., 1996). Integration iiirefers iiito iiidata, 

iiiapplications iiiand iiisoftware iiiproducts iiithat iiiprovide iiiintegration iiiframeworks iiiand iiiassociated 

iiitools. Internal iiiintegration iiienables iiithe iiisharing iiiof iiidata iiiand iiibusiness iiifunctions iiiacross 

iiiapplications iiiinternally iiiin iiia iiicompany (Ramboll, iii2008). 

 Previously, iiibusiness iiisoftware‘s iiifor iiiICT iiihave iiibeen iiiclosely iiidirect iiiand iiitask-oriented, 

iiisimplifying iiibusiness iiiactivities iiiand iiiprocesses iiisuch iiias iiidocument iiihandling, iiiorder iiiregistration, 

iiiand iiiresource iiiand iiiproduction iiiplanning. Such iiisoftware‘s iiihave iiienhanced iiiefficiency iiiand iiioutput 

iiiconsiderably. Now, iiicontractor iiiorganizations iiihave iiibecome iiiextra iiiknowledgeable iiiabout iiithe 

iiisignificance iiiof iiithe iiiprocess iiiand iiibusiness iiiintegration. As iiithe iiifirm iiiexpands, iiithe iiidemand iiito 

iiishare iiiinformation iiiacross iiidepartments iiiand iiibusiness iiiareas iiibecomes iiimore iiicritical; iiitherefore, 

iiifirms iiifocus iiion iiithe iiicombination iiiof iiisystems iiito iiiprovide iiia iiimeans iiiof iiiinterconnecting iiithese 

iiibroadly iiidispersed iiiand iiioften-proprietary iiisystems. Data iiiassimilation iiithrough iiithe iiiuse iiiof iiiICT 

iiican iiilessen iiithe iiiamount iiiof iiiinformation iiimanaged iiiand iiidecreasing iiidouble iiientry iiiof iiidata iiiby 

iiitransmitting iiiinformation iiithrough iiithe iiiuse iiiof iiiinternet/intranet iiiprotocols. This iiiuse iiiof iiiICT iiican 

iiiprovide iiiimmense iiiadvantages iiiduring iiithe iiicourse iiiof iiithe iiiproject iiidesign, iiiconstruction, iiiand 

iiioperation (Sriprasert iiiand iiiDawood, iii2002).ii iii 
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The iiiimpact iiiof iiisuccessful iiiintegration iiithrough iiiICT iiiaccording iiito iiie-Business iiiWatch (2005) 

iiiinvolves iiibut iiinot iiilimited iiito: iii 

1. The iiiflow iiiof iiiinformation iiiin iiithe iiicompany iiiby iiiestablishing iiia iiisound iiiplatform iiifor 

iiistrategic iiidecisions iiiand iiipermits iiiinstant iiiaccess iiito iiicritical iiidata. 

2. Integration iiibetween iiivendor iiimanagement iiisystems, iiie-procurement iiisystems iiiand iiidesign. 

iii 

3. Planning iiitools iiisupports iiicoordination iiibetween iiistockholdings, iiirequirements iiiand 

iiimaterials iiior iiicomponent iiineeds. iii iii 

4. Integrated iiisystems iiifor iiiresource iiimanagement, iiilogistical iiiplanning iiiand iiiproject iiiplanning 

iiisupport iiiefficient iiiuse iiiof iiihuman iiiresources, iiimachinery, materials iiiand iiitransport 

iiifacilities. iii iii 

5. Access iiito iiireal-time iiiinformation iiifrom iiiintegrated iiiproject iiimanagement iiisystems, 

iiicalendars iiiand iiivendor iiimanagement iiisystems iiisupport iiirealistic iiitime iiiand iiicost 

iiicalculations iiiwhen iiinegotiating iiia iiinew iiiproject iiior iiipreparing iiia iiipublic iiitendering. iii iii 

6. Time iiiand iiicost iiisavings iiibecause iiiof iiia iiilimited iiineed iiito iiimanually iiire-enter iiidata iiiinto 

iiimultiple iiisystems. iii iii 

7. Integration iiisolutions iiienable iiicompanies iiito iiicreate iiia iii―single iiiview‖ iiiof iiiall iiitheir 

iiienterprise iiidata iiiand iiian iiiinfrastructure iiifor iiiensuring iiithat iiiapplications iiican iiiexchange iiiand 

iiiupdate iiibusiness-critical iiidata iiino iiimatter iiiwhere iiiit iiiresides. iii iii 

  Notwithstanding iiithis iiiunique iiicontribution iiihowever, iiia iiinumber iiiof iiiobstacles iiicaused iiiby iiiinternal 

iiiand iiiexternal iiicircumstances iiicomplicates iiiimproved iiiintegration iiiof iiiICT iiisystems. As iiimost 

iiicompanies iiiin iiithe iiiconstruction iiisector iiiare iiirather iiismall, iiigeneral iiibarriers iiisuch iiias iiilack iiiof 
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iiicompetencies iiiand iiilack iiiof iiitechnical iiiexpertise iiiaffect iiimost iiipractitioners (Volgesang et al., 

2019). 

2.8.3 ICT for External Collaboration, Communication and Knowledge Management 

Clearly, digital compatibility with external partners can play a defining role in facilitating external 

collaborative processes and cooperation (Hassan et al., 2005). According to Saxon (2003), ICT 

enabled collaborative working is a prime tool for driving a revolution in the construction industry. 

Similarly, it confirmed that, ICT can be used as the enabler of Collaboration and Knowledge 

Management – through the establishment and use of Knowledge Discovery in Databases, 

Knowledge Management Systems, Knowledge Warehouses, Enterprise Planning and 

Management Systems, Decision Support Systems, Virtual Engineering Teams, Groupware 

Applications, Object Oriented CAD (Sarshar and Isikdag, 2004). 

Over the past two decades, the availability of hardware and software programs to enhance 

communication have steadily increased, and more professionals involved in construction projects 

are introducing collaborative software solutions to support their specific operation (Peansupap, 

2004). Furthermore, it is worth noting that, ICT – enabled cooperation and collaboration offer 

various potential benefits depending on issues such as the complexity, numbers of external 

relations including partnerships and type of shared information. This is possible through a number 

of ICT solutions, which are in the form of seamless and fluid data exchange and online access for 

all relevant agents attached to a construction project (e-Business, 2005). Some of these ICT 

solutions include; 

1. Virtual project fora or Teleconferencing to enhance communication between partikes 

involved in construction projects. A virtual project forum constitutes an online 

organizational frame that helps to coordinate and manage a project and contains all 
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associated information. It serves as a databank and makes all relevant information 

accessible to organisations participating in the construction project. 

2. 3-D modeling technologies to improve, for example Business Consumer communication. 

These technologies provide instant information exchange between all involved parties in 

case of changes. Research points to the importance of reducing discrepancies in the 

construction process between clients‘ expectations and contractors and designers 

interpretations of clients‘ wishes (European Commission, 2004B). 

3. Mobile online devices to facilitate data transfer between construction project participants. 

With access to a virtual project forum, the devices allow operators to request drawings, 

communicate with other stakeholders or calculate the consequences of constructikon 

changes. 

4. Online construction project monitoring in virtual groups and electronic calls for tenders 

and bidding to promote ICT usage in B2A (Business to Administration) co-operation 

(European Commission, 2004A). 

5. Business to Business communication in the construction process to enable quicker data 

transfer, advanced visualization and faster alterations during the construction planning 

process. 

This process undoubtedly underscore the importance of interoperability of the companies‘ ICT 

systems, which defines their ability to manage and communicate electronic product and project 

data between collaborating firms and within individual companies design, construction, and 

maintenance and business process systems. 
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2.8.4 ICT for E-Procurement and E-Commerce in Construction 

One more positive note about Information and Communication Technologies is that the 

technology can be used as a tool to enhance electronic procurement in the construction sector 

(Sarshar and Isikdag, 2004).  

This aims to overcome the administrative and communication problems with the many millions of 

trading documents (such as invoices, tenders and orders) currently exchanged on paper in the 

construction industry. 

Electronic procurement in construction can be classified into electronic Tendering (e-tendering) 

and electronic purchasing (e-purchasing). E-tendering is the used of electronic means throughout 

the tendering processes, i.e. finding and selecting bidders or suppliers, works or services while E-

purchasing is the use of electronic means in the process of purchasing goods, works, services and 

utilities. E-tendering facilitates the access of construction companies of prior notices and 

publications of tenders in their own and in other countries, enabling them to place bids on projects 

internationally. Specialised e-market places, e-portals and search machines pinpoints potential 

customers vendors and public tender competition, supporting a wider market perspective among 

companies. E-procurement therefore, can have an impact on the creation of a market (Alshawi 

and Ingirige, 2002). 

The right implementation of e-procurement systems can increase transparency and access to 

tender notices. For instance, during the invitation for the bidding period, ICT innovation tools can 

be useful for publishing the bidding information on a website which can save printing and 

advertising cost. 
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2.8.5 ICT Tools and Applications in the Construction Sector 

Having discussed current roles and drivers for implementing ICT in the construction industry, it is 

now prudent to look at some of the important ICT tools and applications being used by the 

construction sector. Ashore (2006) hinted, Information and Communication Technology (ICT) 

should support the entire construction process of construction from inception through to the 

operational maintenance of the building asset.  

This involves using ICT tools and technology to create, communicate and exchange information 

and data among the various participants in the project team. Again, project models that supports 

improved coordination and management of information throughout the project life cycle has 

gained increased recognition and that, contractors among the building team can also use ICT 

throughout the entire process of their operations (Sarshar, 2003). 

Generally, the use of ICT on a construction project can be classified into communication systems 

and technical decision support systems (Farag et al., 2009). Quoting from Doherty (1997), Farag 

et al (2009), the communication domain in involves all the common means of communication 

which are now computerized, while the technical decision support domain involves other 

computer applications other than for communications. Drawing from this, the following section 

discusses key ICT tools and applications for the construction sector.i 

2.9 ELECTRONIC COMMUNICATION AND DATA EXCHANGES SYSTEMS IN 

CONSTRUCTION 

According to Harris and McCaffer (2001), the most significant impact that ICT has had on 

management of information resources in construction is perhaps in the area of communication. 

Computers and web-based technology has offered the potential for great advances in transferring 

information accurately and quickly, and in come instances, approaching the goal of real time 

information flows (Marosszeky, 2002). Indeed, this has made the use of the Internet and computer-
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aided communication very essential for closer collaboration among the construction project 

partners. Traditional forms of communication in organizations are carried out through face-to-face 

interaction; paper-based drawings. 

 

Today, the use of electronic communication is doing similar thing through electronic formats. 

Electronic communication (e-communication) is a system used as a means of sending or retrieving 

messages through computers of internet connections. The introcduction of different e-

communication tools may alter the firms operations, providing firms with innovative venues for 

influencing their management processes. The communication processes (i.e. exchange of 

information) can occur either internally or externally to the firm. Intra-organizational e-

communication is in its simplest mode mere electronic mails via internet, while more enhanced e-

communications over intranet or local networks can be streamed either in different forms: text, 

audio and/or visual. 

The following highlights some of the communication and Data exchange tool in the construction 

industry: 

i. Project Extranets or Project Specific Websites 

ii. Electronic Data Interchange (EDI) 

iii. Information Systems and Applications 

iv. Administration, Business and information management systems 

v. Computer Aided Design and Visualization systems 

vi. Computer aided estimating systems 

vii. Site management tools, planning and scheduling systems 
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2.10 IMPLEMENTATION OF  DIGITAL  TRANSFORMATION  IN  THE 

CONSTRUCTION  INDUSTRY 

One of the important areas that needs attention in the construction industry is the proper 

implementation of information technology. Nevertheless, a lot of these construction industries 

have already begun transforming from paper-base to digital by implementing some form of 

automation and/or ICT. 

Then again, this create the need for players in the industry to consider expanding their technology 

programs to include ICT technologies which will utilize real-time data including those collected 

on site to improve management and decision making functions (Hampton, 2005). According to 

Perkinson (2006), contractors can multiply their competitive advantage by incorporating these 

technological tools in their business process by generating an entire organizational work base tool 

for analyzing the project in the field of: Project performance control, Material and equipment 

management, and human resource management. 

In addition, some remarkable advantages of incorporating digital transformation for use as a total 

jobsite management tool may include: real-time monitoring and documenting of construction 

operations, reduced paperwork, improved project management capabilities in terms of tracking 

people, equipment, and assets, early detection and fast response time to problems, standardization 

of data collection and management, kmore accurate performance data which can be used for 

planning of future projects, creation of a history of baseline for dispute resolution, and reduced 

contractor reporting requirements because the owner/engineer can continuous observe what is 

happening on site (Perkinson, 2006). 
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2.11 FACTORS AFFECTING THE USE OF DIGITAL TRANSFORMATION IN 

CONSTRUCTION  

Digital transformation is an area where increased investment ois necessary in order to remain 

competitive in the market, increase efficiency, reduce timescales and cost, and raise the entry 

level for a contracting business. Despite the numerous benefits digital transformation offers, most 

building construction industries invests little in ICTs and is usually slow to exploit their benefits. 

 

This slow digital transformation interest can be explained as being a function of; the complex 

nature of the construction industry; ICT immaturity levels; financial constraints; poor availability 

of tools for evaluating benefits of using ICT; and a lack of understanding of the ICT 

implementation process. In recognition of these effects, Caglar (2005) indicated that, ICT 

deployment in the construction industry depends on the following key factors: value of the 

project, technological capability of the parties, use of ICT in past project – previous experience, 

number of parties – greater number and diversity should lead to greater use, clients demands, 

desire for better and effective communication, partnering and desire for better collaboration, 

information overload and desire to reduce the paper work, wish for greater transparency. 

2.12 BARRIES TO IMPLEMENTING DIGITAL TRANSFORMATION BY 

CONTRACTOR 

According to the Roadcon Project (2003), some of the major barriers that prevent the use of 

various ICT tools in the support of its business operations need to overcome for the construction 

industry to advance. To this effect, some of the significant barriers such as lack of a coherent ICT 

strategy, low ICT competencies and lack of resources especially in SMEs, reactive approach to 

ICT strategy, differing demands from customers for systems and functionalities, switching costs 

related to replacing old systems with new integrated solutions has been cited. Furthermore, some 
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studies have also identified various factors that explain the reluctance of the construction industry 

to adopt and use ICTs (Rivard, 2000). 

According to Acar et al (2005), three of these factors best characterize the overall attitude of 

construction firms towards ICTs. He observed that apart from technical and financial problems 

(e.g. continuous demand for upgrading and high investment costs); cultural and psychological 

factors are increasingly receiving attention as barriers to the widespread adoption of ICTs 

(Backblom et al., 2003).  

Secondly, the fact that construction professionals are often satisfied with their traditional business 

methods and tools is a commen barrier (Doherty, 1997; Samuelson, 2002). Thirdly, there is no 

single magic ICT solution for the whole construction market. The type of the ICT solution 

required by construction firms is likely to depend on the context of the work done (Egbu and 

Botterill, 2002). 

Similarly, E-business Watch Report (2005) on the construction industry cited that implementation 

of ICT collaborative systems is hampered by a number of barriers such as: 

i. Legal and contractual issues regarding for example data ownership and copyright holders, 

the legal validity of contracts, and digital signatures. 

ii. Oral culture and traditions where information is typically shared face-to-face. 

iii. Lack of shared standards for information exchange. 

iv. Lack of financial resources, ICT competencies and knowledge about the cost and financial 

benefits of ICT investments. 

Zeng et al., (2007) categorized these into organizational structures, individual behavious and the 

technical requirements of data in the industry as some of the barriers that hinders the flow of 



27 
 

information among the participants in a construction project. These barriers can be classified as 

follows; financial barriers: general lack of finance, high cost of ICT investments, maintenance 

cost, budget constraints etc. Organizational barriers: lack of business incentives, poor ICT 

startegies, lack of training, lack of appropriate ICT support. People barriers: lack of business 

incentives, poor ICT startegies, lack of education/training/continuous professional development, 

cultural issues, reluctance to changes in business processes. 

 

On the other hand, the importance given to ICT training, re-design of current processes and 

support from software vendors appeared as the most critical factos for successfully implementing 

ICT (Isikdag et al., 2008). Technology barriers: difficulties in using new technologies, lack of 

support from ICT providers (or ICT department), incompatibility.interoperability problems: lack 

of (use of) standards, inefficient use of software, ill-defined processes and infrastructure related 

problems. Legal barriers: risks for liability, lack of legal support for use of ICT, security of ICT 

transactions, other issues for electronic information and documentation. 

2.13 SUMMARY OF CHAPTER TWO 

The presentation so far has discussed literature on major applications, importance and barriers to 

the use of digital transformation including a brief discussion on contractor organizations in the 

Ghanaian construction industry. Drawing from that, the section will focus on the research 

methodology adopted. 
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CHAPTER THREE 

 

 RESEARCH METHODOLOGY 

3.1 INTRODUCTION 

This section now introduces and discusses the research outline and the methodology adopted for 

the study following the literature review presented in Chapter two (2). A number of processes are 

involved and discussed in this research. In concluding the chapter, a summary of the statistical 

technique used in analyzing the data is also presented. 

3.2 RESEARCH STRATEGY/APPROACH 

A quantitative strategy was adopted in this research due to the fact that quantitative research 

follows a deductive approach in relation to theory and is concerned with the design measurement 

and sampling (Naoum, 2002). The strategy employs the use of statistical techniques to identify 

facts and casual relationships. Quantitative research is also objective in nature and based on 

testing a hypothesis or theory composed of variables (Naoum, 2002). Frechtling and Sharp (1997) 

as cited by Naoum (2002), characterized the common data collection techniques used in 

quantitative research as questionnaires, tests and existing databases. Hard and reliable data are 

often collected in quantitative research and therefore emphasizes on quantification. The question, 

which this research sorts to explore was on the readiness of contractors towards digital 

transformation and the effects of communication on the success of construction projects. 

3.3 DATA COLLECTION METHOD 

In order to achieve the aim and objective of the study, well-structured close-ended questionnaires 

were constructed to gather information from class D1K1 to D4K4 contractors registered with the 

Ghana Association of Building and Civil Engineering Contractors, Accra. The questions were 

ethical and feasible.  
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The wordings were without bias and the questions provided multiple-choice options which gave the 

respondents the opportunity to presnt their ideas by way of selecting from the options provided. 

Close-ended questionnaires were used because they are easy for respondents to answer and it helps 

researchers analyze their data easily (Glasow, 2005). 

3.4 RESEARCH DESIGN AND ITS JUSTIFICATION 

Theidesigniofitheiresearchiinvolveditheifollowingistepsi 

1. Questionnaireidesigni 

2. Sampling  technique/SampleiSelectionii 

3. Determinationiofisampleisizeii 

4. PilotiQuestionnaire 

5. Maini Questionnairei administrationi 

6. DataiAnalysisitoolsi 

 

3.4.1 The Questionnaire Design 

Based on the current literature review and research objectives, a structured questionnaire was 

prepared and self-administered to the various respondents. All questionnaires have closed-ended 

questions to ensure consistency of respondent feedback. 

For the purpose of the study, question were grouped under five main sections. 

1. Background of respondent 

2. Background knowledge 

3. ICT infrastructure status 

4. Level of usage of information and communication technology 

5. Reason hindering the use of Digital Transformation in Your Organisation 
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Section A, ―Background of respondents‖ dealt with the demographics with respect to the 

construction firm‘s financial class, years of experience in construction, professional background 

of respondents and educational qualification. This aspect was considered necessary in order to 

ascertain the reliability and credibility of the data received. Section B ―Background Knowledge‖ 

asked more specific questions in relation to the respondents‘ knowledge on the subject matter. 

This aspect covered the number and types of construction projects undertaken, the respondents‘ 

knowledge on the concept of digital transformation, the extent to which digital transformation is 

being used in the organization and how they perceive the role of digital transformation with 

respect to the overall business strategy. Section C ―Firms‘ ICT infrastructure status‖ enquired 

more the types of objective of this study. This aspect covered firms‘ ICT hardware platforms, 

software in use, operating systems, communication and network platforms and ICT workforce. 

Section D ―Level of usage of Information and Communication Technology‖ investigates about 

the level of ICT usage by the firms. This is in relation to proportion of tasks and activities carried 

out digitally or by the computer and usage of ICT tools and applications within the construction 

firms. It employed the five-point type Likert ordinal scale to measure the level of usage by 

responding firms from ―Never‖ to ―Always‖. That is, 1=Never. 2=Not always, 3=Average, 

4=Quite always, 5=Always. The final Section E, ―Factors hindering ICT usage‖ asked responding 

firms to identify reasons hindering the use of digital transformation by contractors in the 

construction industry. 

3.4.2 Sampling Technique Used 

Chien (2010) citing Naoum (1998) indicated that there are two main criteria that to be taken into 

account when selecting the research sample. First, what the researcher wants to know? Second, 

about whom do you want to know it? Following these recommendations, the study adopted 

purposive sampling technique to select contractors and respondents.  
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This was preferred because purposive sampling allows the researcher to select respondents who 

have good knowledge about the subject in question. Besides, looking at the nature of the industry, 

the study seeks to solicit information from a section of the population of contractors in Ghana who 

by virtue of their financial class and nature of works have the capacity and requisite personnel to 

invest and use ICT for their operations. This resulted in the selection of contractors in financial 

Class D1K1 to D4K4. Again, the identification of key respondent to the questionnaires was 

purposive. This was important because the study wanted to elicit. This was important because the 

study wanted to elicit views of respondents who have specific expertise and hence may require 

specific ICT software for their operations. It targeted construction professionals such as Contractord, 

Project Managers, Architects, Quantity Surveyors, Engineers and IT managers working in a 

contractor organizations in Ghana. 

3.4.3 Determining Population and Sample Size 

Israel (1992) cited several approaches used in determining the sample size for a study. These, 

include using a census for small populations, imitating a sample size of similar studies, using 

published tables, and lastly applying formulas to calculate a sample size. Donkor (2011) revealed 

that over seventy percent (70%) of Ghanaian contractors tend to operate officially in the Greater 

Accra and Ashanti Regions and therefore contractors in any of these two areas could be considered 

for the research. Due to time limitation and financial constraints the study was focused on only 

contractors in the Greater Accra Region. A list of registered local contractors with the Association 

of Building and Civil Engineering Contractors of Ghana, Accra, was obtained and used for the 

research. The list obtained from the Association had a total number of one hundred and twenty-

seven (127) contractors in good standing with the Association in the Greater Accra metropolis. 

Out of this total population, the sample size was calculated using the Yamane formula. 
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UsingiYamanei (1967) iFormula: 

 

 iiiiN 

 

iiiiiiiiiiiiii1i+iN(e)
2
 

 

Where; 

ni =i sampleisize,iiiUnknown 

N = Populationisize,i127 

e = leveliofiprecision,i±10%i  

n = 127     

iiiiiiiiiiiiiiiiiiiiii1i+i127(.10)
2 

 

n = 127 

2.27 

 ni =i55.94 

 

Therefore sample  size (n) = 56 

Table 3.1: Distribution of Questionnaires 

CONTRACTORS QUESTIONNAIRESiALLOTED 

D1K1i–iD4K4 56 

TOTAL 56 

 

Source: Field Survey, 2019. 

 

3.4.4 Pilot Questionnaire 

Before the main survey was undertaken, a sample form of the questionnaire was piloted in one of 

the construction companies in Spintex (Wilkado Construction Works Limited). This pilot study 

n iii iii= 
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was intended to elicit responses that would help to test the wording of the questionnaire, identify 

ambiguity and also provide an indication of the time to complete the questionnaire.  

Some of the comment and suggested amendments from the pilot study respondents were used to 

amend the questionnaire prior to its final distribution. 

3.4.5 Main Questionnaire Administration 

The administering of the questionnaire began in the first week of August 2019 and completed in 

the third week of August 2019. A period of two weeks was given for the administration of the 

questionnaire. However, all the completed questionnaire were retrieved by the 21
st
 of August, 

2019. A total number of fifty-six (56) questionnaires were administered to the various contractors 

in D1K1 to D4K4 financial class. A total of seven (7) respondents was received from D1K1 

contractors, nine (9) respondents from D2K2 contractors, twenty-three (23) respondents from 

D3K3 and twelve (12) respondents from D4K4 contractors representing 91% of respondents 

retrieved. The total administered questionnaires and the return rate are shown in Table 3-2. 

Table 3.2: Detail of Questionnaires Administered and Returned 

NO. OF QUESTIONNAIRE SENT 

56 

No.iofiRESPONDENTS D1/K1 

 

D2/K2 

 

D3/K3i 

 

D4/K4 

51 7 9 23 12 

 

Source: Field Survey, 2019. 
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3.5 DATA  ANALYSIS  TOOLS 

Data collected from the questionnaires were analysed using two methods which were the 

Statistical Package for the Social Sciences (SPSS) and Microsoft Excel. 

3.5.1 The Ranking Criteria of One Sample T-Test 

The One-sample T-test compares the mean score found in an observed sample (sample mean) to a 

hypothetically assumed value and establishes whether the sample mean is significantly different from 

a hypothesized mean. Typically, the hypothetically assumed value is the population mean. 

By the central limit theorem, a normal distribution can be assumed when the sample size is more than 

30 (Hair et al., 1998). Therefore, with a sample size of 56 it can be assumed that, the underlying 

suppositions of the central limit theorem were applied and that, the sample size is relatively adequate 

for use in this statistical inference. Typically, a one sample t-test reports on the mean of the test group, 

degree of freedom for the test, the t-value (which is an indication of the strength of the test) and the p-

values (which is the probability value that the test is significant) (Reymont and Joreskog, 1993; Hair et 

al., 1998; Field, 2005). With the use of SPSS, a statistical analysis was performed to determine 

whether the population agreed on a particular factor as a strong reason or not. The t-test analysis is 

from SPSS usually produces two reports, namely, the one sample statistics and the one sample test 

showing test significance. 

3.5.2 Frequency Analysis 

Here, descriptive statiscal methods such a tables, bar charts and pie charts were used to analyse 

the responses from the questionnaire. 
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3.5.3 Mean Score 

This was used to generate ranking of the variables of interest based on the scores assigned by the 

respondents. The factors are then ranked according to the formula below using Microsoft Excel.  

 

The mean score is calculated as follows: 

Meaniscorei(I)i=iΣia1x1i 

Σixii 

WhereiIi=iMeaniScore,i 

ai=iRankiofieventi 

ii andi xi=ifrequencyiofieventiii 

According to (Egbu and Botterill, 2002; McCaffer and Edum Fotwe, 2001) the formula is very 

common with researchers in the construction management field. 

With this formula, the events measured here include: activities Computerized within the firms and 

their level of usage of ICT applications. 

3.6 SUMMARY OF CHAPTER THREE 

Indeed,itheichapterihasicomprehensivelyidescribeditheientireiresearchidesignianditheimethodologyifori

theistudy.iFollowingithis,itheidesigniofitheisurveyiinstrumentiincludingitheisamplingiframe,itheisample

isize,itechniquesiforielicitingitheirelevantidataiandihowitheidataiwillibeianalyzedihaveibeenidescribed.i 

Theinextichapterinowidiscussesitheianalysisiofitheidataiandifindingsifromitheisurvey. 
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CHAPTER FOUR 

 

 DATA ANALYSIS AND DISCUSSION 

 

4.1 INTRODUCTION 

This chapter presents data analysis and findings from the survey. It begins with descriptive 

analysis of the demographics variables of participating firms and respondents. This is followed by 

analysis of the firms‘ ICT infrastructure status and current levels of ICT usage. Finally, the 

section discusses result from one sample T-test on identified factors hindering the use of digital 

transformation by Ghanaian contractors. The main statistical methods and tools used were Mean 

Score and the One Sample T-test on identified factors hindering the use of digital transformation 

by Ghanaian contractors. The main statistical methods and tools used were Mean Score and the 

One Sample T-test. Data collected from the questionnaires were tabulated and analysed according 

to their ranking on relative important index. Bar and pie charts created were appropriate, in 

support of the descriptive analysis to clarify their status. 

4.2 THE SURVEY FINDINGS 

4.2.1 Demographic Variables and Respondents Profiles 

With the fifty-six (56) questionnaires, which were administered to the contractors in the class of D1K1 

to D4K4. A total number of fifty-one (51) were returned constituting 91% of the total response rate. 

Table 4.1 below shows the breakdown of the number of response received from the selected 

organizations. Seven (7) questionnaires were receieved from D1K1 contractors, nine (9) from D2K2, 

twenty-two (22) from D3K3 and twelve (12) from D4K4 were received respectively. 

 

 

 



37 
 

Table 4.1: Details of Response Rate 

CONTRACTORS RECEIVED 

D1K1 7 

D2K2 9 

D3K3i 23 

D4K4 12 

TOTAL 51 

Source: Field Survey, 2019. 

Regarding the firms‘ working experience surveyed, Figure 4.1 shows that 12% had worked as 

contractors in the construction industry for over 20years, 14% between 15 – 20 years, 37% between 

10 – 15 years, 24% between 5 – 10 years and 14% between 0 – 5 years. The highest representation of 

63% firms with experience of over 10 years is significant to provide some understanding about their 

ICT challenges over the past periods. Figures rounded over to the nearest digit. 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Company experience 

Source: Field Survey, 2019 

0-5 years, 
13.73% 

5-10 years, 23.53% 
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15-20 years, 13.73% 

over 20 years, 11.76% 

Firm's years of experience 

0-5 years 5-10 years 10-15 years 15-20 years over 20 years
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Again, the data analysis revealed that varied professional backgrounds in the contractor‘s 

organizations were represented in the survey. According to Table 4.2, the backgrounds of respondents 

comprised of 12 Contractors (23.53%), 6 Project Managers (11.76%), 1 IT Manager (1.96%), 5 

Architects (9.80%), 15 Engineers (29.41%), 6 Quantity Surveyors (11.76%), 5 Site Supervisors 

(9.80%) and 1 Project Coordinator and Administrator (1.96%). The high representation of 

Contractors, project managers, Engineers and Quantity Surveyors was inevitable as these are the very 

key professionals usually engaged by contractor organizations in Ghana. Of them, Fig. 4.1 indicated 

that, the majority of 52.94% had experience of between 5 – 10 years in the construction industry, Over 

25% also indicated that they have experience less than 5 years, while about 9.80% had professional 

experience between 10 – 15 years and other 7.84% had experience over 15 years. 

Table 4.2: Respondents' professional background 

Professional Background Percentage of Respondents 

Project Coordinator & Administrator 1.96% 

Site Supervisors 9.80% 

Contractors 23.53% 

Project Managers 11.76% 

IT Managers 1.96% 

Architects 9.80 

Engineers 29.41% 

Quantity Surveyors 11.78% 

Source: Field Survey, 2019 
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Figure 4.2: Respondents' practical experience 

Source: Field Survey, 2019. 

Respondents from the survey shows that 58.82% of the firms are Private Limited Companied, 13.73% 

respondents firms are Partnership, 25.49% are Sole proprietorships and 1.96% a Public Limited 

Company. 

 

Figure 4.3: Firm's ownership type 

Source: Field Survey, 2019. 
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4.2.2 To Assess The Current Use of Digital Transformation Tool in the Construction Firms in 

Ghana. 

Part of the questionnaire sought respondents‘ perception on the concept of digital transformation in 

their firms. From Fig. 4.4 below, it can be be deduced that the contractor‘s knowledge on the concept 

of digital transformation was high (Schallmo et al., 2017). The majority of the firms (86%) have an 

idea about the concept of digital transformation whereas (14%) which represents the minority have no 

knowledge on the concept. 

 

Figure 4.4: Respondents' concept of digital transformation 

Source: Field Survey, 2019. 

 

On the issue of respondents‘ viewpoint on the extent of current usage of digital transformation in their 

firms, Table 4.3 shows a high percentage of (57.14%) respondents who believe their current usage of 

ICT is average which 19.64% consider their ICT usage as low. Only (23.21%) thought they are using 

ICT to a high extent in their firms. Given the perception of the respondents, there is some level of 

recognition that their current ICT usage appears ordinary suggesting some aspects for improvement. 
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Table 4.3: Respondents' view on the extent of ICT usage in their firms 

 No.iof 

iRespondents 

High Medium Low Total 

Contractors 51 21.57% 56.86% 21.57% 100.00% 

Source: Field Survey, 2019. 

 

In addition, a portion of the questionnaire required respondents‘ perception on the role of digital 

transformation in their firms. From Fig. 4.5 below, it cam be realized that the contractors‘ 

perceieved role of digital transformation in their firms were varied. It is however surprising to 

note that, the majority of the firms (50.98%) see the role of digital transformation as supporting 

compared to a more strategic roles of values adding (27.45%) and critical (21.57%) (Isigdad et al., 

2007). 

 

Figure 4.5: Perceived role of digital transformation 

Source: Field Survey, 2019 
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4.3 FIRMS ICT INFRASTRUCTURE PLATFORMS 

In this part, respondents answered questions on the types of ICT hardware infrastructure, operating 

systems, communications and network infrastructure, ICT workforce and the average staff ratio in 

their organizations. 

4.3.1 Firms ICT Hardware Status 

Referring to Table 4.4 below, all the contractors surveyed 100% use both desktop PC and mobile 

phones in their firms. Also over a third of the companies 79.27% indicated that, they use Laptops in 

their organizations and 60.50% of the contractors use digital cameras respectively. Moblie ICT 

hardware‘s such as Personal Digital Assistance (PDAs) and Tablet PCsare used by 18.60% and 

39.50% of the respondents respectively. Additionally, multimedia projectors are used by 44.20% of 

the contractors.  Drones seems not to be popular and covered only 2.3% of the total respondents from 

D1K1class. 

Table 4.4: Types of ICT hardware infrastructure in use 

 No.  of 

Respondents 

Desktops Laptops PDAs Tablets 

PCs 

Mobile 

Phones 

Digital 

Cameras 

Multimedia 

Projectors 

Drones 

Contractors 51 100% 79.27% 18.60% 39.50% 100% 60.50% 44.20% 2.3% 

Source: Field Survey, 2019. 

 

Moreover, result from the data analysis also shows that, the three most common windows operating 

system in use are Microsoft windows, Google Android Operating System and Apple Operating 

System. Majority of the firms were using Microsoft windows 52.6% whkile Google android OS and 

Apple OS were kused by 28.8% and 18.6% respectively. 
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Questions were also included to assess why the chouce of the particular operating system. Data 

analysis showed that, respondents‘ use of these operating systems was based on preference. As 

indicated in Table 4.5, about 50.98% of the contractors choose their operating system were based on 

availability in the market, while 33.33% were based on familiarity, how conversant contractors are 

with the operating system. Other considerations for the choice of windows operating systems as 

identified by the respondents were in terms of cost, which is 15.69%. 

Table 4.5: Reasons for choice of particular operating system 

 No. 

of  Respondents 

Availability Cost Familiarity Total 

Contractor 51 50.98% 15.69% 33.33 100% 

Source: Field Survey, 2019. 

 

4.3.2 Communicationi and Network Platforms 

The ability to exchange data between the project team in a building project both within and outside 

depends on the organisatiions communication platforms. The study wanted to know the contractors 

current network platforms as the basis of their ability to communicate electronically within their firms 

and externally. In general, the survey revealed an impressive response of computer networking within 

the contractor organizations. As shown in Table 4.6 below, 74.51% of the firms have networked the 

computers in their companies. This shows that, only 25.49% of the computers in the respondent‘s 

organisations are networked (Oesterreich and Teuteberg, 2016). 
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Table 4.6: Network of computers (LAN/WAN) in firms 

 No of 

Respondents 

Yes No Total 

Contractors 51 74.51% 25.49% 100% 

Source: Field Survey, 2019. 

 

The use of electronic mail and access to the internet in the contractor organizations was found to be 

quite high. This tends to support earlier reports that the internet connectivity and the general use of 

email and World Wide Web is viewed as being substancially high in the construction industry 

(Becerik, 2004) 

The electronic mail and the internet represent the basic technologies required for accessing the World 

Wide Web and electronic communication between businesses and customers. On an average, e-mail 

usage for official communication by the contractors is about 84.06%, whiles social networking tools a 

re used by 50.72%. Only 21.74% and 8.70% of the respondents use video and conferencingtools and 

collaborative tools for their daily businesses communication. Again, access to the internet used by the 

firms was very predominant as 97% of contractors have access to internet and the remaining (3%) do 

not use internet in their organization (Rivard, 2000). 

Table 4.7: Communication tools used 

i 
No. of 

Respondents 

Emails Videoiand web 

conferencing 

Social 

Networking tools 

Collaboration 

tools 

Contractors 51 84.06% 21.74% 50.72% 8.70% 

Source: Field Survey, 2019. 
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Table 4.8: Internet used 

 No. of 

Respondents 

Yes No Total 

Contractors 51 97% 3% 100% 

Source: Field Survey, 2019. 

 

With regard to where is accessed by the companys staff, the study revealed that (29.41%) of the firms 

have access to internet at their offices only, while 60.78% indicated they have access to the internet at 

both their offices and project sites through wireless networks only (9.80%) have internet only at their 

project sites. On the issue of the companies with a page on the World Wide Web (WWW), the study 

also shows that more than half (70%) of the firms have company websites address for external links 

with the rest of the world. From the above, it can be concluded that, firms integration through internal 

network of computers (LAN) in the individual companies is very high, usage of the internet and email 

for official communication and collaboration with external partners also appear very high (Schallmo et 

al., 2017). 

Table 4.9: Access to internet in the organisation 

 No.of 

Respondents 

Company 

Offices only 

Project  sites 

only 

Both iiioffices 

And project sites 

Total 

Contractors 51 29.41% 9.80% 60.78% 100% 

Source: Field Survey, 2019. 
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Table 4.10: Company page with World Wide Web 

 No.  of 

Respondents 

Yes No Total 

Contractors 51 80.39% 19.61% 100% 

Source: Field Survey, 2019. 

 

4.3.3 Personnel Handling ICT in the Firms 

The section identified personnel handling ICT related works within the contractor‘s organizations. The 

average computer to employee ratio and types of ICT services provided in-house and those services 

out-sourced were also identified.  According to the survey, ICT related works in the organizations 

were mainly handled by the technical staff at the company offices and project sites. Table 4.11 

concluded that, the average number of computer to staff ratio within the firms is about one computer 

to one employee (1:1) and a majority of 76.4% of the respondents confirmed this. Only (11.76.4%) 

were using computer at a ratio of two employees to one computer (2:1) and three employees to one 

computer (3:1) 

Table 4.11: Current average staff to computer ratio 

 No. of  

Respondents 

1:1 2:1 3:1 Total 

Contractors 51 76.47% 11.76% 11.76% 100.00% 

Source: Field Survey, 2019. 

 

The study further revealed that (Fig 4.6), about (80%) of the companies have separate IT division in 

their organization. A separate IT division within the organization provides an indication of the extent 
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of use of information and communications technology for the day-to-day activities of those 

organizations. 

 

 

Figure 4.6: Firms with separate IT Division 

Source: Field Survey, 2019. 

 

Figi4.7i zbelow ishowsithei extenti ofi   IT isupport iservices iprovidediin-house iiiand iiithose iiioutsourced. e ii 

The respondents indicated that their firms obtain technical support services from the IT division 

within the organization while some IT services are outsourced to companies specializing in these 

services.Of those with separate IT division, the main services provided are internet and e-mail support 

(78.21%) followed by Networking which constitutes (18.91%) of the total respondents. 

On the other hand, services generally out-sourced include internet and e-mail support 46.08%, 

software maintenance (41.90%) and Database maintenance (23.60%). 
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Figure 4.7: Services provided in-house and those out-sourced 

Source: Field Survey, 2019. 

 

 Fromitheiresultsiabove, it can ibei concluded ithat iinternet iand ie-mail iiisupport iiiare iiithe iiimain iservices   

provided  byi thei in-house iiiIT iiidivisions, iiiwhile iiiother iiispecialized iiiservices iiisuch iiias database    

maintenance, inetworking, ihardware imaintenancei andi software supporti servicesi areimainlyioutsourced. 

4.4 ANALYSIS OF FIRMS LEVEL OF USAGE OF ICT 

This section analyzed the level of computerization of the contractor‘s operations/activites including 

extent of usage of some advance ICT tools and applications.The statistical anslysis employed in this 

situation is the mean index score. In order to determine the degree usage of ICT for the contractor‘s 

operations, the following classification of the ratings on the Likert scaling as were used (Majid, 1997; 

Aminudin, 2006) where, 
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Never Computerized/Used:iiiiiiiiiiiiii 1.00i≤imeaniscore≤i1.80i 

Not alwaysiComputerized/Used:iii 1.81i≤imeaniscore≤i2.60i 

AverageiComputerized/Used:ii 2.61i≤imeaniscore≤i3.40 

Quite AlwaysiComputerized/Used:iiii     3.41i≤imeaniscore≤i4.20 

AlwaysiComputerized/Used:i  4.21i≤imeaniscore≤i5.00 

 

Table 4.12: Activities computerized 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Field Survey, 2019. 

 

Activities Mean Std.iDeviation Ranking 

Technicalicalculations 

Projectidrawings 

Projecti(costing/budgeting/estimating) 

Projectirecords 

Distributioniofiprojectidocument 

Schedulingiandiworksiplanning 

Communicationiwithiprojectisitesiandiexternal) 

Subcontractorsiandisupplier’siinformation 

Purchasesiandiinvoicingi(Supplyichain) 

Resourcesimanagement 

i(labour/materialsiandiequipment)ii 

Siteimanagementiandisecurity 

 

Averageimean:i 

5.0000* 

4.6181* 

4.1818* 

4.0892* 

3.9090* 

3.9024* 

3.7500* 

3.5208* 

3.4791* 

3.3043* 

 

2.9791* 

 

3.8849*** 
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From the table (4.12) above, it is apparent that the mean response rating for most of the contractor‘s 

main operations was above average with an overall average mean score of about of about 3.88. Off the 

11 activities stated above, more than half (7) had a standard deviation greater than 1.0.  

This is an indication that, more than half of the respondents, had variatioins in the rating of their level 

of computerization of their activities while the remaining (4) had a standard deviation less than 1.0 

indicating some level of agreement among the respondent‘s rating. 

According to the survey, the most prominent activities highly computerized/digitize in the 

respondent‘s organizations are Technical calculations with a mean (5.00*), Project drawing mean 

(4.62*) and Project (costing/budgeting/estimating) mean (4.12*). 

The trend further shows that, computerization of activities such as Project records (mean=4.10*), 

distribution of project drawings (mean=4.00*) and scheduling and works planning (mean=4.00*) are 

all above the average value of 3.88. The moderately computerized activities identified by the 

contractors are Communication with project site and external (mean= 3.75*), subcontractors and 

suppliers information (mean – 3.52*), and purchasing and invoicing (mean – 3.50*), while operations 

and activities such as resources management such as labour/materials and equipment has a (mean = 

2.98*), were the least rated. 

Based on the findings presented above, it is rational to infer that, digitization of the contractor‘s main 

business activities in a developing country like Ghana appears quiet high (Molla and Heeks, 2007). 

4.4.1 Level of Usage of Advanced ICT Tools and Applications 

Tablei4.12 ibelowi providesi a irangei of ICTi toolsi and i application   and ithe imean iindex iscorei. Of the 

icontractor‘sileveliusage.i Mean iratingsi on ithe ileveli ofi usagei werei calculated   based on iaiScalei of  

1-5 (from iii―Never‖ iiito iii―Always‖).i 
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Table 4.13: Usage of advanced ICT tools and application 
ICT application Mean Std. Deviation Ranking 

Emaili&iShortiMessageiServicei(SMS)i 

MobileiInterneti 

ModelingiandivisualizationiTechnologiesi(eg.3D-Cad)i 

BuildingiInformationiModelingi(BIM) 

ElectroniciDocumentiManagementiSystemi(EDMS)i 

SiteiSurveillanceiTechnologiesi(eg.iCCTV)i 

Projectispecificiwebsite/Extraneti 

ElectroniciPurchasingi(E-purchasing)i 

ElectroniciTenderingi 

Integratedisoftwarei(EnterpriseiResourceiPlanning) 

 

 

 

*AverageiMeani 

 

3.3818*i 

2.9090*i 

2.7818*i 

2.2857*i 

2.2363*i 

2.1607* 

2.0727* 

2.0714* 

1.8545*i 

1.6607* 

 

 

2.3414**i* 

2.1472i 

2.0391i 

2.1229i 

1.9420 

1.9241 

1.4113i 

1.5617i 

1.3053i 

1.5446 

1.4805 

1i 

2i 

3i 

4i 

5i 

6i 

7i 

8i 

9i 

10 

 

Source: Field Survey, 2019. 

 

By considering usage the range of emerging digital transformation tools, the study revealed that 

current level of usage by the firms largely below average (average mean of 2.34*). According to 

the data, the most prominent ICT application tool used was Email and Short Message Service 

(SMS) mean =3.40* and mobile internet (mean = 3.00*). Apart from these technological tools, 

which were significantly above average, data analysis revealed that the contractor‘s usage of the 

other ICT tools and applications are generally deficient. 
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For instance, usage of applications such as Modeling and visualization technologies, eg. 3D-

CAD, mean=2.78), Building Information Modelling (BIM) mean = 2.28*, Electronic Document 

Management System (EDMS) (mean = 2.23*), Site Surveillance Technologies (CCTV) 

(mean=2.16*), Electronic Purchasing (mean = 2.23*), Project Specific Website/Extranet (mean = 

2.07), were found to be very inadequate. Besides, other tools and applications such as Electronic 

Tendering (mean = 1.85) and Integrated Software (Enterprise Resource Planning) (mean = 1.66*) 

were basically not used. 

Data from the results shows that, it is acceptable to conclude that more advanced and newer 

technologies are poorly utilized by contractors in Ghana, The findings suggest that, while there is 

some level of awareness about these technologies, the motivation for usage is lacking due to both 

internal and external constraints. 

4.4.2 Construction Softwares in Usage 

The survey examined the contractor‘s usage of commercially available software applications 

including those softwares designed specially for use in-house. According to table 4.14, the survey 

results clearly show that, the highest construction software that contractors use in the Autodesk 

BIM 360 (33.33%), almost (21.57%) of contractors do not use any of the softwares listed above. 

Aside Coconstruct, PlanGrid e-builder, which was used by 9.8%, 7.84% and 5.88% of the 

respondents, the remaininig softwares are less in use. 

Obtaining from the above results, it is possible to conclude that more advanced and newer 

construction softwares are poorly utilized by contractors in Ghana (Sekou, 2012). The findings 

suggest that, while there is some level of awareness especially with the Autodesk BIM360, the 

remaining softwares have low publicity and the motivation for usage is lacking due to both 

internal and external constraints. 
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Table 4.14: Usage of construction software 

Construction 

Software 

Percent usage by 

respondents 

Autodesk BIM 360 33% 

Procore 4% 

E-builder 6% 

Corecon 4% 

Coconstruct 10% 

STACK 6% 

PlanGrid 8% 

Wrike 8% 

None 21% 

Source: Field Survey, 2019. 

 

4.5 Analysis of Factors Hindering Use of ICT by the Contractors 

As indicated earlier, the one sample t-test was employed in the analysis of this data. This statistical 

tool was employed basically to ascertain the significant and most important reason hindering ICT 

usage by contractors. With reference to the 5-point Likert rating sale adopted, ratings of 4 and 5 

representing strongly strong reasons respectively. By that, the population mean μo was set at an 

appropriate level of 3.0 (Oyediran, 2006) and the significant level was also set at 90% in accordance 

with expected risk levels (Cohen, 1992) 

Therefore, based on the five-point Likert rating scale, a factor was considered critical if it had a mean 

of 3.0 or more. Where two or more criteria have the same mean, the one with the lowest standard 

deviation was assigned the highest importance ranking (Field, 2005). The standard error is the 

standard deviation of sample means and is a measure of how representative a sample is likely to be to 

the population.  

A large standard error suggests that there is a lot of variability between means of different sample. 

Asmall standard error suggests that most sample means are similar to the population mean and so the 
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sample is likely to be an accurate reflection of the population. Clearly, the standard error for all the 

means is in the close of Zero which indicates that the sample chosen is an accurate reflection of the 

population (Table 4.15) 

Table 4.15: Results of T-Test showing one-sample statistics 

FACTORS HINDERINGTHE USE OF 

DIGITAL TRANSFORMATION 

N Mean Std. 

Deviation 

Std. Error 

Mean 

ManagementiConstrainti 51 3.5294* 1.34689 .18860 

FinancialiConstraint 51 3.6078* 1.21784 .17053 

HumaniResourceiConstraint 51 3.3333* 1.33666 .18717 

TechnicaliConstraintsiandisupporti 51 3.4902* 1.22266 .17121 

LegaliconstraintsitowardsiICTiinvestment 51 2.2941* .98578 .13804 

     

*Meani>i3.0i(Population iiimean)     

Source: Field Survey, 2019. 

 

From the results in able 4.15 above, it can be observed that almost all variables had standard deviation 

values of more than 1.0 This provides the indication that, the respondents had different interpretations 

for the factors. Nevertheless, only one (1) of the factors had its standard deviation value less than 1.0, 

suggesting some level of agreement among respondent in how those were interpreted. 

Table 4.14 below displays the significance (i.e. p-value) of each factor. This test (P-value) was 

conducted on esch factor to identify significant factors hindering usage of ICT by the contractors. 

This then provides a basis for a statistical decision to be made as to whether or not the population 

mean and sample mean are equal. The significance values (p-value) provided in Table 4.14 for a two-
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tailed test. Since our interest is for one-tailed test, where we look for only sample mean greater than 

the population mean (i.e.iUi>iUo), the significant value (―Sig‖) in Table 4. Has been divided by two 

and the results displayed in table 4.15. 

Table 4.16: Results of one sample test showing test significance 

 Test value=3.0 

FACTORSiHINDERINGiTHEiUSEiOFi 

DIGITALiTRANSFORMATION 

t N Sig. 

(2-tailed) 

Meani 

Difference 

90%iConfidencei 

Intervaliofithei 

differ 

     Lower Upper 

ManagementiConstrainti 2.807 50 .007 .52941 .1506 .9082 

FinancialiConstraint 3.564 50 .001 .60784 .2653 .9504 

HumaniResourceiConstraint 1.781 50 .081 .33333 -.0426 .7093 

TechnicaliConstraintsiandisupporti 2.863 50 .006 .49020 .1463 .8341 

LegaliconstraintsitowardsiICTiinvestment -5.114 50 .000 .-70588 -.9831 -.4286 

       

*Meani>i3.0i(Populationimean)       

Source: Field Survey, 2019. 
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Table 4.17: Results of one sample test showing test significance 

 Test  value=3.0 

FACTORSiHINDERINGiTHEiUSEiOFi 

DIGITALiTRANSFORMATION 

t N Sig. 

(1-tailed) 

Meani 

Difference 

90%iConfidencei 

Intervaliofithei 

difference 

     Lower Upper 

ManagementiConstrainti 2.807 50 .0035 .52941 .1506 .9082 

FinancialiConstraint 3.564 50 .0005 .60784 .2653 .9504 

HumaniResourceiConstraint 1.781 50 .0.045 .33333 -.0426 .7093 

TechnicaliConstraintsiandisupporti 2.863 50 .003 .49020 .1463 .8341 

LegaliconstraintsitowardsiICTiinvestment -5.114 50 .000 .-70588 -.9831 -.4286 

       

*Meani>i3.0i(Population iiiiiiimean)       

Source: Field Survey, 2019. 

 

4.5.1 Interpretation of Results 

Referring to the summary of results in Table 4.17 above, it can be gathered that the most important 

factors from the study are: Financial constraints for the use of digital transformation investments 

(Mean =3.5294), Technical constraint towards digital transformation (Mean -3.4902), Human resource 

constraint towards digital transformation content of construction education (Mean = 3.3333), and 

Legal constraint towards digital transformation (mean =2.2941). 
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However, despite the importance of these factors, Table 4.17 revealed that the most significant ones 

among them as reasons hindering the use of digital transformation by the contractors are: 

1. Financialiconstraint 

2. Managementiconstrainti 

3. Technicaliconstraint 

4. HumaniResourceiconstraint 

5. Legaliconstraint 

It is important to note that, whereas Budget Constraints for ICT investments by firms (mean = 3.6078, 

P=0005) came out as the highest ranked fctor, issues of Legal Constraints in digital technology 

investment (mean=2.2941, P=0.00000) was ranked the lowest in terms of the factors hindering ICT 

usage by the respondents.  

This suggests that although workers resistance to ICT usage within the contractor organizations may 

appear significant, it was largely perceived by the respondents as not an important barrier to ICT 

usage. 

The perception of the respondents also suggests that, their principal concern was budget constraint for 

ICT investments. This basically agrees with the growing challenge of inadequate funding for major 

investment activities by contractors in Ghana (Laryea, 2010). Generally, the cost of implementing ICT 

is a huge venture and involves both the cost of investments of ICT tools and at the same time the 

maintenance cost of tools.  

By that, firms annual turnover and hence Project/Organisation budget have a great influence on the 

firms ICT status. Nevertheless, inspite of this difficulty in predicting cash flows by contractors due to 
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payment delays, high cost of capital and general lack of funding continue to be a major challeng to 

contractors in the Ghanaian construction industry (Laryea 2010). 

iiFurther reference to Table 4.17 shows that apart from the issue of financial constraints, management 

constraints towards digital transformation (mean = 3.5294, P = 0.0035). In addition, technical 

constraint support for digital transformation (mean =3.4902, P=0.0030), human resource constraint 

(mean =3.3333, P=0.04), and the legal constraint in ICT base (mean = 2.2941, P=0.000) were ranked 

2
nd

, 3
rd

, 4
th

 and 5
th

 significant factors respectively. 

The lack of commitment by firm‘s management towards digital transformation was ranked second at a 

significance of (P=0.0035). This brings to the realisatioon the need to recognize that, effective digital 

transformation tools will require management focus and leaderships commitment on both the technical 

and organistional aspects for its implementation and use. As a result, the fokcus on management 

support for digital transformatiuon use in an okrganisation is therefore quiet critical. 

This may require the use of corporate power and motivational strategies to create an enabling 

environment for workforce to be commitment to the organizational objejtives in implementing and 

using ICT systems. By ranking the technical constraint for digital transformation as the third most 

significant factor (P= 0.0030), by and large agrees with studies such as (Songer et al. 2001; Weippert 

et al., 2002b). These studies found lack of training as a key barrier tok adkopting and using IT/ICT 

applications. Traditionally, the emergent problems in learning and training in the construction sectors 

are quite significant. This is due not only to the nature of the industry but also to a lack of familiarity 

with new methods of working. Since training in construction is of strategic importance, the creation of 

not merely learning organizations, but a ―learning sector‖ is required. Beyond that, the result also 

confirms that, it is necessary to provide technical support for solving problems when using IT/ICT 
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applications in construction. It is therefore notable to justify training as an essential fact or for success 

of ICT implementation and usage. 

 

4.6 SUMMARY OF CHAPTER FOUR 

This chapter has presented the analysis of the date from the survey. The analysis is undertaken 

included descriptive on the demographic data, average index analysis on their level of ICT usage and 

one sample t-test on factors hindering their ICT usage. Findings suggest though there appears to be 

high level of awareness among respondents on ICT usage. Findings suggest though there appears to be 

high level of awareness among respondents on ICT generally, overall level of usage is still inadequate. 

Reports from the one sample T-test suggest that ICT usage is constraint to some extent by both 

internal and external factors. Following this analysis, results are hereafter presented with conclusions 

and recommendations in the next chapter. 
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CHAPTER FIVE 

 

 CONCLUSIONS AND RECOMMENDATION 
i 

5.1 INTRODUCTION 

This chapter summarizes the results from the research and draws conclusions from the collated 

data. It begins by summing up all the core issues discussed earlier in previous chapters including a 

recap of the key research questions. Afterward, a review of how the key objective s were satisfied 

and a summary of the results are described. Finally, conclusions are drawn and recommendations 

for action are also included.i 

5.2 SUMMARY OF THE RESEARCH 

The research so far has presented the aim, objectives and the background problems that induced 

the formation of the theoretical framework as well as the research questions. Following this, a 

research methodology was consecutively adopted to answer the key objectives of the study as 

presented in the research analysis and findings. In addressing the aim and the objectives of the 

research, the main approach used was to review the readiness of contractors towards digital 

transformation literature. This was then followed by investigating the use and relevance of these 

findings in the Greater Accra metropolis of contractor organisations in Ghana through survey 

questionnaire. At the end of the empirical study, the level of the firms ICT infrastructure status, 

the extent of usage of digital technological tools and a set of reasons hindering the use of digital 

transformation reflecting the different perspectives of the contractors were appropriately 

established. The research came out with key findings some of which addressed the main aim and 

objectives. 
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As mentioned earlier in chapter one, this research was set out to identify the factors hindering the 

readiness of digital transformation by D1K1 to D4K4 contractors in Ghana. To achieve this, three 

research objectives were adopted in order to collectively satisfy this aim.i 

5.3 SUMMARY OF THE RESEARCH FINDINGS 

Theistudyiproducedisomeisignificantifindingsithatiareisummarizedibelow.i 

5.3.1 To Assess The Current Use of Digital Transformation Tool in the Construction Firms in 

Ghana. 

Based on the review of data from literature, this aspect itemized 11 activities/operations of 

contractor organisations and 10 advanced ICT tools and applications. It analysed the level of 

computerization or digitization of these operations/activities and also the extent of usage of the 

advanced digital transformational tools and application using mean score. The findings have 

indicated a high ranking level of computerization/digitization of most activities and operations 

identified in this study. It revealed that activities related to Technical calculations, Project 

Drawings, Project costing/budgeting/estimating were rated as major activities performed digitally. 

Also the findings suggest that, computerization of activities such as Project records, Distribution 

of project documents scheduling and works planning, etc. were moderately high (see chapter 4, 

table 4-11). 

Again, the findings have revealed that certain activities were not fully computerized in the 

contractors‘ organisations. These include activities such as Site management and security, 

Resources management (Labour/materials and equipment), Purchase and invoicing (Supply 

chain) were the least rated. Concerning the extent of usage of advanced ICT tools and applications 

by the contractors, the findings suggest that the contractors were quite deficient in their use of 

more advanced and emerging ICT tools and applications. Apart from the use of mobile internet 

and short message Service (SMS) which were sufficiently represented, exploitation of ICT tools 
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and applications such as Electronic Purchasing, Modeling and visualization (eg. 3D-CAD), Site 

Surveillance Technologies (e.g. CCTV), Electronic Tendering Electronic Document management 

systems (EDMS), were found lacking in the firms. 

5.3.2 Objective 2: To Assess Information and Communication Technology Infrastructure of 

Local Construction Firms in the Financial Class in Ghana 

As indicated previously, this research objective was achieved by a research framework drawn from 

the IT barometer surveys, 1999-2010 to cover firms ICT hardware, operating systems, software in 

use, communication, networks status and ICT workforce. Indeed, this objective was primarily 

pursued to assess the availability of these components as the foundation for effective 

implementation and use of ICT by the firms. 

The findings have shown that, majority of the contractors in the survey use ICT and this reflected in 

the responds on their ICT infrastructure levels. Results from the investigation also identified a high 

usage of ICT hardware such as Desktop PC, Laptops, digital cameras and mobile phone among the 

contractors. However, most potable mobile ICT hardware such as Personal Digital assistance 

(PDAs) and Tablets PCs were found unpopular. With regards to the windows operating systems in 

use, Microsoft Windows, Google Android Operating System and Apple Operating System were the 

most accepted. Amongst them, Microsoft Windows was rated high followed by Android OS and 

iOS respectively. Interestingly, choice of these operating systems by the firms were mainly based 

on availability followed by its familiarity and then cost. 

With regards to software application status, Autodesk BIM 360 was the most popular while other 

such as Conconstruct, PlanGrid etc. Surprisingly, the result also revealed that most of the firms do 

not benefit from the usage of computer aided cost estimating and quantity surveying software. The 

few software identified here were mainly based on slef-developed excel spreadsheet applications. 
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On the issue of firms communication and network status, the study has found that usage of Local 

Area Network and Wide Area Network (LAN/WAN) for internal communication and date 

exchanges was very minimal. Internet access and e-mail usage by the firms was however found to 

be very prevalent through the use of wirelesss network connections and individual modern. Most of 

the firms use internet at their company head offices and project sites through wireless networks. In 

addition more than half of the firms surveyed also have a page on the World Wide Web (WWW). 

The study also revealed that, personnel handling ICT related works within the contractor 

organisations were mainly technical and administrative staff both the company offices and project 

sites. Most of the firms outsource their IT related services while about a third of the firms have 

separate IT division. 

5.3.3 To Identify the Factors Hindering the Use of Digital Transformation by Contractors in 

Ghana 

In fulfilling this objective, five (5) major factors affecting the use of digital transformation were 

drawn from literature. These factors were first tested among some professionals in the building 

construction firms in a preliminary survey to ascertain their relevance locally. The factors were 

then ranked by the survey respondents (building contractors) as per the ranking scale 

implemented for this study. 

The results points to a number of key factors that prevent the extensive use of digital 

transformation by the contractors. These include: Financial constraints for digital transformation 

use (Mean = 3.6078), Management constraint towards the use of digital transformation (Mean = 

3.5294). In addition, Technical constraint towards the use of digital transformation (Mean = 

3.4902), human resource constraint (Mean = 3.33333) and Legal constraint (Mean = 2.2941) 

(chapter 4, Table 4-13). 
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Finally, a test for significance (see chapter 4, table 4-15) on the results has revealed that, the five 

most significant reasons hindering the use of ICT by building contractors in the Ghana include: 

1. Financial constraint 

2. Management constraint 

3. Technical constraint 

5.4 CONCLUSION 

Theifollowingiconclusionsicanibeidrawnifromitheistudy: 

1. Despite the many challenges of the Ghana construction industry, Digital Transformation is 

well recognized by building contractors in Ghana as a significant technological spotlight 

that can help increase the effectiveness of communication and data during the construction 

process. The study has indeed revealed that, there is a significant level of awreness among 

the contractors about the potential benefits of digital technologies could offer to their 

operations. While the use of some selected ICT hardware, notably Desktop PCs, Laptops, 

digital cameras and mobile phones appears high, more advanced and potable mobile ICT 

hardware such as Personal Digital assistance (PDA) and Tablet PCs were found deficient. 

In addition, general attitude by the firms towards ICT is positive and this approach may 

have influenced their confidence to use the technology to various extents. However, 

current level of ICT usage in general appears to be at a more elementary stage consisting 

of basic hardware and software applications. Though more advanced technical 

applications of ICT seem to be lacking most of the firms perceived their current usage of 

ICT as average. 
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2. Overall usage of commercially available software applications for specific work tasks are 

encouraging and well recognized within current practice. Most common software 

application in use included Autodesk BIM 360. Surprisingly, commercially available 

software for project cost estimating and quantity surverying works are not adequately 

developed. Most software in use for estimating are self developed and mostly based on 

Microsoft excel spreadsheets. Altogether respondents were not awre of any industry 

specific software developers locally, most firms appear very confident to support such 

ventures in the future. 

3. The use of Network infrastructure such as Local and Wide Area Network (LAN/WAN) by 

the firms for internal and external communication and data exchanges is generally a less 

mature field. However, internet access and use of computer-supported communications 

such as e-mail and web is very prevalent through the use of wireless network connections 

and individual modem. Most ICT related works within the contractors‘ organisations are 

handled by technical and administrative staff at both the company offices and project sites. 

4. Digitization of business activities associated with resource planning and scheduling, 

communication and distribution of documents (e-mail), technical calculations, Costing and 

Budgeting; Resource management (labour, plant and materials), project cost control by the 

building contractors were very encouraging. Though majority of firms were deficient in 

the use of most advanced ICT tools and applications, the trend is that mobile internet 

applications and Short Messages Services (SMS) through the use of mobile phones were 

significantly gaining adequate level of usage. As a whole, there appears to be a high level 

of optimism among the firms that more advanced ICT applications such as Electronic 

Purchasing, Modeling and visualization (e.g. 3D-CAD), Project Specific Websites, 
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Electronic Tendering, Videoconferencing and intranets applications could gain some 

patronage in the near future if the necessary awareness is created. 

5. Finally, is it notable to recognise from this survey that, the most significant factos 

affecting the use of digital transformation by building contractors are: Financial 

constraints for digital transformation investments, Lack of management commitment 

towards digital transformation, inadequate digital transformational content of construction 

education (Human resource constraint) and the legal constraint in firms digital 

transformation base. 

These factors should explain the main reason behind current level of ICT usage among building 

contractors in Ghana. It is therefore possible to acknowledge that, whilst the posture and interest 

towards digital transformation by building contractors in Ghana seems promising, these factors 

continue to be a major issue that stakeholders and individual organisations need to address in 

order to increase usage and derive the full benefit of digital transformation.i 

5.5 RECOMMENDATIONS 

On the basis of findings and conclusions drawn from the study, the following recommendations 

are proposed. 

5.5.1 Financial Support for Digital Transformation Investment in Construction 

Investing in digital transformation is no longer primarily buying a piece of hardware or software. 

It is now more of a potential long-term investment in the process of change itself (Cleveland 

1999). Due to obvious tight margins for funding digital transformation within most construction 

firms as revealed in this study, there is the need for some internal policies towards ICT 

investments in the Ghanaian construction industry. It is therefore recommended that construction 

firms should be motivated by the direct benefits of digital transformation and draw deliberate 
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policies that provide some proportion of their internal budget for this investments. This will aim 

to improve both productivity and profitability for their benefit. Again, based on the understanding 

on the returns on digital transformation investment, financial institutions can assist contractors in 

Ghana to finance their ICT investment by offering flexible credit facilities to firms seeking to 

invest in digital transformation. This will support their opearations to improve efficiency and 

payback the facility. 

5.5.2 Training and Management Support for Digital Transformation Investment in Construction 

Firms. 

As observed from the study, the management of construction activities is gradually moving from 

traditional paper based format to more digital processes. It is therefore recommended that 

adequate ICT training and technical support for professionals in building construction firms 

should be vigorously promoted by employers and other stakeholders such as various professional 

bodies and associations of the industry in Ghana, This should aim at providing the necessary 

awreness and build capacity to meet future challenges in this marketplace. Again, there should be 

a closer cooperation between Ghanaian ICT technology developers and contractors to train 

professional and also develop ICT systems that will address the specific operational needs of 

Ghanaian contractors. 

5.5.3 Increase Digital Transformation Content in Construction Education At All Level 

As explained by Foresight 2000, the advent of computer and ICT integration in the construction 

process creates the need for cross disciplinary education. By recognizing the importance of digital 

transformation education in construction, it is recommended that a robust content of ICT 

education which will generate adequate construction. ICT skill acquisition should be incorporated 

in construction courses as a supplement to technical knowledge and expertise in various fields of 

construction study. A re-think in this respect will help deliver the require ICT skills for the 
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Ghanaian construction industry. This will also be significant to develop and support the 

understanding of how digital transformation could be used to support construction process at all 

levels to facilitate the necessary change and innovation. 

5.6 FURTHER RESEARCH WORK 

Although, this study has proposed recommendations for promoting the use of digital 

transformation in the Ghanaian construction industry, these resultrs reflect only the views of 

contractor organization in financial class D1K1 to D4K4. It is therefore recommended that further 

research be undertaken to ascertain the situation in large scale contractor (D1K1 – D2K). Again, 

there is the need to repeat the research for all financial classes (D1K1 – D4K4) and the study 

expanded to cover construction consultants, clients and academia to give an objective view of the 

whole construction industry in Ghana. 

i 
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To whom it may concern 

Dear Sir/Madam, 

Invitation to participate in a research into state of readiness of Ghanaian construction industry 

towards digital transformation: effects of communication on the success of construction projects 

in Ghana  

I write to request your assistance as an experienced professional with substantial knowledge in digital 

transformation to complete the attached questionnaire. Currently, I am undertaking a Master of 

Science (MSc.) degree in the Department of Building Technology of the Kwame Nkrumah University 

of Science and Technology under the supervision of Dr. Barbara Simons. This research is entitled 

“State of readiness of Ghanaian construction industry towards digital information: effects of 

communication on the success of construction projects in Ghana”.  

This research aims to assess the readiness of Contractors in the promotion of digital transformation in 

Ghana. Hence, your expert knowledge and experience will be extremely useful for this research in 

determining how construction process can promote digital transformation on the success of their 

projects. The questionnaire will take 10 to 15 minutes. All your responses will be treated with strict 

confidentiality and used only for academic purpose. Your views are valuable for the success of this 

research. After the research, we are willing to share a summary of the outcomes with practitioners in 

Ghana and anyone who shows interest. For any enquiries, please contact Dogbey, Selase Yao (Tel.: 

0246828332; & email: selasedogbey@gmail.com) 

 

Sincerely, 

 

Dogbey, Selase Yao, MSc. Student 

Dr. Barbara Simons, Project Supervisor 

Department of Building Technology 

Kwame Nkrumah University of Science and Technology, Ghana 

 

“The state of readiness of Ghanaian Construction industry towards digital transformation: 

effects of communication on the success of construction projects in the Greater Accra Region of 

Ghana” 

 

Questionnaire Survey 

Important Instructions: 

1. Please duly fill this questionnaire with reference to your latest experience about Contractors 

readiness towards digital transformation and the effects of communication on the success of 

project.  

mailto:selasedogbey@gmail.com
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2. Please answer the questions by ticking {such as ―✔‖} or checking {such as ―☒‖}. 

3. If you wish to have a copy of the report on research findings, please provide your email address: 

Click or tap here to enter text. 

 

 

Section A: Background of Respondent 

 

Q1. Please indicate the Financial Class of your Company.  

☐  D1K1 ☐  D2K2 ☐ D3K3              ☐D4K4  

 

Q2.How many years of experience does your Company have in the construction industry?  

 ☐0-5                ☐5-10               ☐10-15                 ☐15-20                 ☐Over 20 years 

 

Q3. Please indicate your position in this company 

☐ Project Manager        ☐  IT Manager              ☐ Site Supervisor         ☐Architect            ☐ General 

Foreman          ☐Engineer           ☐ Quantity Surveyor                        ☐  Contractor              ☐Other 

 

Q4. What is your educational qualification? 

☐  HND           ☐  BSc.              ☐ MSc/Mphil              ☐ PhD         ☐    Other  

 

Q5. Please indicate how long you have been involved in the construction industry? 

☐ less than 5 years                ☐5-10                 ☐10-15                 ☐Over 15 years 

 

Q6. What form of ownership is your firm? 

☐Private Limited Company                 ☐Partnership         ☐Sole Proprietorship         ☐ Public Limited 

Company  

 

Section B: Background Knowledge 
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Q7. What type of construction projects does your firm undertakes? (You can tick more than 1 in the 

list) 

☐ Residential          ☐ Building        ☐ Commercial & Institutional      ☐ Industry         ☐ Heavy         

☐Highway  

 

Q8. Are you aware of the concept digital transformation? 

☐ Yes                              ☐ No  

 

Q9. If yes, which of the following best describes digital transformation? 

☐ Digital transformation is the integration of digital technology into all areas of a business, 

fundamentally changing how you operate and deliver value to customers. 

☐ Digital transformation is a cultural change that requires organizations to continually 

challenge the status quo, experiment, and get comfortable with failure.  

☐ Digital transformation is a thorough reconsidering of how organizations uses technology, people 

and processes to fundamentally change business performance. 

☐ Digital transformation, is a managerial decision which requires cross-departmental collaboration in 

pairing business-focused philosophies with rapid application development models 

 

Q10. To what extent is digital transformation currently being applied in your organization? 

☐High                           ☐Medium                               ☐ Low  

 

Q11. How do you perceive the role of digital transformation with respect to the overall business 

strategy of your organization?  

☐Critical                          ☐Supporting                              ☐ Value adding  

 

Section C: Firms ICT Infrastructure Status 

 

ICT General Information 

 

Q12. Does your firm own and use ICT devices in its operations? 

☐Yes                       ☐No  
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Q13. If yes, please state where it can be found in the organization? 

☐Company office/s only                ☐ Project site/s only                        ☐ Both office/s and Project 

site/s 

 

Hardware Infrastructure  

Q14. Please indicate usage of the following ICT hardware devices in your organization (Please Tick 

all that apply) 

☐Desktop computers                                   

☐Laptops                                                       

☐Personal Digital Assistants (PDAs)        

☐Handheld computers/Tablets PCs           

☐Mobile phones                                       

☐Digital Cameras                                       

☐Multimedia projectors                             

 

Operating systems in use 

Q15. Please indicate the type of Operating System currently being used in your organization.  

☐Microsoft windows  ☐IOS  ☐Google Android OS               ☐Linus              ☐Other  

 

Q16. Please state why the choice of Operating System indicated above?  

☐Availability             ☐Cost            ☐Familiarity     

 

Communication and Network Infrastructure 

Q17. Are ICT devices in your organization Networked? 

☐Yes                 ☐ No     

 

Q18. Which of the following communication tools does your organization use for both internal and 

external interactions? 
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☐Emails              ☐Video and web conferencing           ☐Social Networking              ☐Collaboration 

tools     

 

Q19. How effective is ICT with regards to effective communication on project success? 

☐Extremely effective                 ☐ Very effective                 ☐Somehow effective                   ☐Not 

effective at all      

        

Q20. Do you use internet in your organization? 

☐Yes                ☐No    

 

Q21. Please indicate where internet can be accessed in your organization? 

☐Company office/s only                ☐ Project site/s only                        ☐Both office/s and Project 

site/s 

 

Q22. Does your company have a page on the World Wide Web (www) 

☐Yes                        ☐ No 

 

ICT Workforce 

Q23. Do you have a Separate IT Division? 

☐Yes                 ☐No  (If No, please skip to Q25) 

 

Q24. If yes, please indicate which of the following services your in-house IT Division provides 

☐01. Internet & e-Mail support                                

☐02. Database Maintenance                

☐03. Networking                                                       

☐04. Hardware Maintenance                                     

☐05. Software Support Services                                

☐06. Software Maintenance                                      

☐07. None 
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Q25. Please indicate, which of the following services are outsourced (Pls. tick relevant box/es) 

☐Internet & e-Mail support                            

☐Database Maintenance                                     

☐Networking                                                      

☐Hardware Maintenance                                   

☐Software Support Services                              

☐Software Maintenance                                     

☐None 

 

Q26. What is the current average staff to computer ratio in your organization? (NOTE: Ratio= No. of 

staff  No of Computers) 

☐1:1                     ☐ 2:1                ☐  3:1                  ☐4:1              ☐5:1 

Section D: Level of usage of Information and Communication Technology 

Q27. Please indicate the extent of usage of computer software for the following activities in your 

organization. (Note: 1= Never, 2=Not always, 3=Average, 4 Quiet Always, 5=Always).  Please 

write the number in the box. 

 

☐Project Drawings                         ☐Purchases and Invoicing (Supply chain)                      

☐Technical Calculations       ☐ Project Costing /budgeting/Estimating   ☐Resources Management 

(Labour, Material and Equipment)                      ☐ Scheduling and works planning              ☐  Project 

Records                 ☐Site management and Security                    ☐Subcontractors and suppliers 

information   ☐Communication (with project sites and external parties)                         ☐Distribution 

of project Documents. 

ICT Application 

Q28. Please indicate the extent of usage or application of the following digital transformation tools in 

your company. (Note: 1= Never, 2=Not always, 3=Average, 4 Quiet Always, 5=Always) 

☐E-mail and Short Message Services (SMS)        ☐Mobile internet         ☐Electronic Purchasing (E-

purchasing)                     ☐ Project specific websites (Extranets)            ☐ Site surveillance 

Technologies (e.g. CCTV etc.)       ☐Electronic tendering (E-tendering)          ☐Modeling and 

Visualization (e.g. 3D-CAD,4D-CAD etc.)         ☐Electronic document management systems (EDMS)                         

☐Integrated software (e.g. Enterprise Resource Planning, ERP)            ☐ Building Information 

Modeling (BIM) 
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Q29. As contractors, does your organization use ICT software for its operations? 

☐Yes                         ☐No 

 

Q30. Please indicate usage of the following construction software available in your organization.  

☐Autodesk BIM 360                                     ☐Procore                                 ☐e-Builder                  

☐Aconex 

☐Acculynx                                                    ☐ Corecon                               ☐CoConstruct             

☐STACK                   

☐PlanGrid                                         ☐Wrike                                   ☐  None 

                     

Q31. Does your firm have proprietary or in-house software designs for your own business use? 

☐Yes                         ☐ No 

 

SECTION E: Reason Hindering the Use of Digital Transformation in Your Organization 

Q32. Which of the following statements in your opinion, best describe reasons hindering the use of 

ICT in your organization.  

☐Financial Reasons       ☐ Managerial Reasons      ☐Human Reasons         ☐Technical Reasons          

☐ Legal        

 

Q33. Is your organization ready for digital transformation? 

☐Yes                        ☐No                                          

 

 


	DECLARATION
	ABSTRACT
	ACKNOWLEDGEMENT
	DEDICATION
	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER ONE
	INTRODUCTION
	1.1 BACKGROUND OF STUDY
	1.2 PROBLEM STATEMENT
	1.3 AIM AND OBJECTIVES
	1.3.1 Aim of the Study
	1.3.2 Objectives of the Study

	1.4 RESEARCH QUESTIONS
	1.5 JUSTIFICATION
	1.6 SCOPE OF THE STUDY
	1.7 RESEARCH METHODOLOGY
	1.8 SIGNIFICANCE OF THE STUDY
	1.9 ORGANIZATION OF STUDY

	CHAPTER TWO
	2 LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 NATURE AND FEATURES OF THE CONSTRUCTION INDUSTRY
	2.3 THE CONTRACTOR ORGANIZATIONS IN GHANA
	2.4 INFORMATION AND COMMUNICATION NEEDS IN CONSTRUCTION
	2.5 COMMUNICATION NEED IN CONSTRUCTION
	2.6 DIGITAL TRANSFORMATION AND THE CONSTRUCTION INDUSTRY
	2.6.1 Definition
	2.6.2 Digital Transformation in Construction Industry
	2.6.3 Need for Digital Transformation in the Construction Industry
	2.6.4 Role of Digital Transformation in the Construction Process
	2.6.4.1 Tender stage
	2.6.4.2 Design and construction stage
	2.6.4.3 Trading (e-Commerce)


	2.7 DRIVERS FOR IMPLEMENTING ICT IN CONSTRUCTION
	2.8 THE USE OF ICT ON SITE AND PROCESS IMPROVEMENT IN CONSTRUCTION
	2.8.1 ICT - Based Interaction and Project Management Systems in Construction
	2.8.2 ICT for Data and Business Assimilation in Construction
	2.8.3 ICT for External Collaboration, Communication and Knowledge Management
	2.8.4 ICT for E-Procurement and E-Commerce in Construction
	2.8.5 ICT Tools and Applications in the Construction Sector

	2.9 ELECTRONIC COMMUNICATION AND DATA EXCHANGES SYSTEMS IN CONSTRUCTION
	2.10 IMPLEMENTATION OF  DIGITAL  TRANSFORMATION  IN  THE CONSTRUCTION  INDUSTRY
	2.11 FACTORS AFFECTING THE USE OF DIGITAL TRANSFORMATION IN CONSTRUCTION
	2.12 BARRIES TO IMPLEMENTING DIGITAL TRANSFORMATION BY CONTRACTOR
	2.13 SUMMARY OF CHAPTER TWO

	CHAPTER THREE
	3 RESEARCH METHODOLOGY
	3.1 INTRODUCTION
	3.2 RESEARCH STRATEGY/APPROACH
	3.3 DATA COLLECTION METHOD
	3.4 RESEARCH DESIGN AND ITS JUSTIFICATION
	3.4.1 The Questionnaire Design
	3.4.2 Sampling Technique Used
	3.4.3 Determining Population and Sample Size
	3.4.4 Pilot Questionnaire
	3.4.5 Main Questionnaire Administration

	3.5 DATA  ANALYSIS  TOOLS
	3.5.1 The Ranking Criteria of One Sample T-Test
	3.5.2 Frequency Analysis
	3.5.3 Mean Score

	3.6 SUMMARY OF CHAPTER THREE

	CHAPTER FOUR
	4 DATA ANALYSIS AND DISCUSSION
	4.1 INTRODUCTION
	4.2 THE SURVEY FINDINGS
	4.2.1 Demographic Variables and Respondents Profiles
	4.2.2 To Assess The Current Use of Digital Transformation Tool in the Construction Firms in Ghana.

	4.3 FIRMS ICT INFRASTRUCTURE PLATFORMS
	4.3.1 Firms ICT Hardware Status
	4.3.2 Communicationi and Network Platforms
	4.3.3 Personnel Handling ICT in the Firms

	4.4 ANALYSIS OF FIRMS LEVEL OF USAGE OF ICT
	4.4.1 Level of Usage of Advanced ICT Tools and Applications
	4.4.2 Construction Softwares in Usage

	4.5 Analysis of Factors Hindering Use of ICT by the Contractors
	4.5.1 Interpretation of Results

	4.6 SUMMARY OF CHAPTER FOUR

	CHAPTER FIVE
	5 CONCLUSIONS AND RECOMMENDATION
	5.1 INTRODUCTION
	5.2 SUMMARY OF THE RESEARCH
	5.3 SUMMARY OF THE RESEARCH FINDINGS
	5.3.1 To Assess The Current Use of Digital Transformation Tool in the Construction Firms in Ghana.
	5.3.2 Objective 2: To Assess Information and Communication Technology Infrastructure of Local Construction Firms in the Financial Class in Ghana
	5.3.3 To Identify the Factors Hindering the Use of Digital Transformation by Contractors in Ghana

	5.4 CONCLUSION
	5.5 RECOMMENDATIONS
	5.5.1 Financial Support for Digital Transformation Investment in Construction
	5.5.2 Training and Management Support for Digital Transformation Investment in Construction Firms.
	5.5.3 Increase Digital Transformation Content in Construction Education At All Level

	5.6 FURTHER RESEARCH WORK

	REFERENCES
	APPENDICES



