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Abstract

Big data is defined based on 3V’s namely volume, velocity, and variety. Big data is a new
paradigm used for exploring and analyzing extremely large amounts of data, which can be
structured, unstructured or semi structured. Due to rapid digitalization and technological
revolution, construction industry is exceptionally experiencing huge amount of data.
Acquisition of big data technologies and catch up with the fourth industrial revolution in
construction industry remains at a nascent stage. There is a research gap on identifying the
association between construction industry and acquisition intention of Big Data. This research
fills the gap and proposes a model to identify the determinants affecting the acquisition
intention of Big Data.

This research uses quantitative analysis of data collected from structured questionnaire
targeting managers in different areas in construction industry. The data was analyzed using the
partial least squares (PLS) method of applying structural equation modeling (SEM). The latest
version, Smart PLS 3.3.5 was used to test the research hypotheses of the proposed model. This
research identified nine core variables affecting the acquisition intention namely, absorptive
capacity, data quality issues, external support, leadership focus, competitive pressure, level of
awareness and understanding, perceived benefits of big data, perceived cost of big data and
perceived risk of big data. Among the factors, only level of awareness and understanding has
significant effect on acquisition intention of BD. Other factors have insignificant effect on
acquisition intention. The possible reason for the insignificant effect of perceived benefit of
BD is that the main concept and the technology are new to the respondents. Perceived benefit
of BD, perceived cost of BD and perceived risk of BD was identified as the mediation
variables. According to the mediation analysis, only perceived risk of BD act as mediator.
Perceived benefits of BD and perceived cost of BD did not mediate the identified relationships.
Finally, this research developed a model to identify the factors that affecting on acquisition
intention of BD services in the construction industry.

Keywords: Big Data, Construction Industry, Innovation, Acquisition Intention



TABLE OF CONTENTS

DECLARATION ...ttt st sttt b e st eas iii
ACKNOWLEDGEMENT ..ottt sttt sttt bt iv
ADSTFACT. ... s v
LIST OF FIGURES. ........ooiti et et iX
LIST OF TABLES ... oottt ettt st ae s X
LIST OF ABBREVIATIONS ..ottt Xi
CHAPTER 01: INTRODUCTION ..ottt e 1
1.1 BACKOIOUNG .....ocvieiiciccie ettt ettt nne s 1

1.2 ODJECHIVES. ...c.eeieieiieiieiete ettt bbbt 5

1.3 GUIE T0 TNESIS. ...ttt 6
CHAPTER 02: LITERATURE REVIEW ..ot 7
2.1 INEFOAUCTION ...t 7

2.2 BIG DALA ...t 7

2.3 Benefits and usage of Big Data...........ccoceveriiiiieiiienee s 10

2.4 Previous models developed for technology adoption ...........cccccceevennen. 12

2.5 Present research variables ... 14

2.6 Theoretical Background...........ccccoeviiiiiiiiiiiieee e 15

2.6.1 ADSOIPLIVE CAPACITY ...oveieeeneeieeie et 16

2.6.2 Organizational data qUality ...........ccooeriiiie i 17

Vi



2.6.3 EXIEINAl SUPPOIT.....coviiiieeeee ettt 17

2.6.4 Leadership FOCUS ........covivie et 18
2.6.5 COMPELItIVE PIESSUIE . .ecveeeiecieeieiite s steste e ste et ste et e e sre st esresreenaesne e 18
2.6.6 Level of awareness and understanding ..........ccccceveviveveieiie s ccese e, 19
2.6.7 Perceived risk of big data..........c.ccccoeveiiiiiii i 19
2.6.8 Perceived benefits of big data..........cccccovveieiiiciiii e 20
2.6.9 Perceived cost Of Dig data.........ccccoeveeiiiiiie s 21
2.7 SUMIMANY ...ttt b ettt b et n e nne s 22
CHAPTER 03: RESEARCH METHODOLOGY .....ccocoiiiiiiiiiinieieeee e 23
L INEOAUCTION ... 23
3.2 Selection of research methodology ..........cccoviririiiieiencice e 23
3.3 Hypotheses DevelopmEeNt .........ccoeieiiieiiieieeee e 24
3.3.1 ADSOIPLIVE CAPACITY ....ovvevieiieiiriiriieie et 24
3.3.2 Organizational data qUAlITY ..........ccccererieiiiii e 25
3.3.3 EXIEINAl SUPPOIT ...ttt 26
3.3.4 Leadership FOCUS .......ccuerieieiieiieii st 27
3.3.5 COMPELILIVE PIESSUIE .....eeveeiiiieiirieeie sttt 27
3.3.6 Level of awareness and understanding ............ccocevererereinesieneseseseseeens 28
3.3.7 Perceived risk Of Dig data..........ccccoriieriiiiii e 28
3.3.8 Perceived benefits of Dig data...........ccoovriiiiiiiiiieee 29
3.3.9 Perceived cost OF DIg Aata ..........cooieeriieiiiieieere e 29

Vii



3.4 Proposed research MOdel .........ccooveieeieieeiiec e 30

3.5 Design Of the reSEarch ..o 31
3.5.1 MEBASUIEIMENTS ...ttt sttt sttt ettt bbb e nae e 31
3.5.2 Questionnaire deVEIOPMENT ..........ccccoieiieiiiiisee e 32

3.6 Sampling and Data ColleCtion ...........cccceovvevieieiicie e 34

3.7 SUMMAIY ittt ettt e et e e e nbe e e nnbee e s 35

CHAPTER 04: DATA ANALYSIS ..o 36

ot L1 oo 0 od o] o USROS 36

4.2 Data COIECLION ..ot e 36

4.3 Data analysis teCANIQUE...........ecveiieiecie e 36

4.4 General INFOrmMatioN ...........coiiiiiiieieee e 38

4.4.1 Level of Awareness and understanding on Big Data.............cccccceveuee. 41

4.5 Assessment of Measurement model...........cooovveeiiieiniene e 42
4.5.1 Convergent Validity.........ccooviiriiiiiiece s 42
4.5.2 Discriminant Validity ..........cooviiiiiiieee s 45
4.5.3 Updated research MOodel...........cocooiieiiiiiiiiiineeseee s 48

4.6 Assessment of structural Model ... 49
4.6.1 Coefficient of determination (R-Squared) — Predictive capability .............. 49
4.6.2 Path analysis and hypotheses teSting ..........ccecerierieerenieieere e 50
4.6.3 Mediation @NAlYSIS .........ccoiiieiiieeeeseee e 54

4.7 Results of the model ..o 59

viii



4.8 SUMIMAIY ...ttt ittt ettt e sttt e s sbb e e bb e e et e e s be e e sbneesnbeeennneeeas 59

CHAPTER 05: CONCLUSION.... oottt 61
5.1 Contribution t0 rESEAICN ........c.eiiiiiiirieri e 62
5.2 Contribution t0 PraCliCe .........cecoeieeieeie e 63
5.3 Limitations and Future RESEArch ...........cccceoviiiiiiiineiiceceeee, 63
REFERENGCE LIST ...ttt 65
ANNEXUIE | - QUESTIONNAITE ... ..veevieiieiiieie e see e e see et see e te e e naeeneenreas 71
Annexure 11 — Research Model ... 79

LIST OF FIGURES

Figure 1: Data Never Sleep 9.0, behavior of data growth at every minute (Slopes, 2021)...... 2
Figure 2: Sources of Big Data in construction indUSEIY ...........cocoovriiinineneneisesesese e 3
Figure 3: 5Vs of Big Data (EXCEISIOr, 2022) ........ccovcieiiiieie ettt 7
Figure 4: Big Data ecosystem (Intellspot, 2022) ..........cccvveieieiiicii i 8
Figure 5: Big Data benefits (Farmer, 2022) ..........ccovoveiieiieie e 11
Figure 6: Theory of planned behavior (TPB) (Octav-lonut, 2015).........cccccccevveiiieiecienenn, 12
Figure 7: Technology adoption model (TAM) (Banissi et al., 2019) .......c.ccccevvevieiiieeinennnn, 13
Figure 8: Unified theory of acceptance and use of technology model (UTAUT)................. 13
Figure 9: ReSearch variabIes ...........cooi oo 22
Figure 10: Proposed research model ... 31
Figure 11: Research methodology .......cccooveieiieiiiiee et 34



Figure 12: Preliminary information of respondents. (a): Organization sector. (b):

Organization type. (c): Organization grade. (d): Designation...........ccccecevevevieiiviiesiesiieseinns 38
Figure 13: Number of technologies use in the respondents’ organization............ccc.ceeeerenene 39

Figure 14: Association with modern technologies. (a): Years of experience with modern

technologies. (b): Level of knowledge on modern technologies ...........cceveveiiveveiecviesiene 39

Figure 15: Number of respondents mentions the use of Big Data in their organizations. (a):
Use of BD Storage system. (b): Use of BD Processing tools. (c): Use of BDA.................... 40

Figure 16: Usage of Data quality assessment model ...........ccocooviiriiineieisinisc e 40

Figure 17: Number of respondents aware on BD terms. a: Number of respondents aware on
term BD. b: Number of respondents aware on term BDA ..o 41

Figure 18: Updated research MOdel ...........c.coviiiiiiiiieiecese e 48

Figure 19: Impact on IV on DV without any mediator. Source: (Aguinis et al., 2017)......... 54

Figure 20: Impact on IV on DV with a mediator. Source: (Aguinis et al., 2017).................. 54
Figure 21: Results of the research model............cocooiiiiiiiiiii s 59
LIST OF TABLES
Table 1: Literature review on independent variables.............ccooviiiiiiiiciiini e 14
Table 2: Research methodology SEIECHION ..........oceiiiiiiii 23
Table 3: Content Of the QUESTIONNAITE ..........ooiriiriiieeee e 33
Table 4: Summary of Data analysis tEChNIQUES ...........ccoviiiiiiiriierceee e 37
Table 5: Assessing Reflective measurement model (Henseler, 2009)..........ccoccovvviiereniennn. 42
Table 6: Factor loadings and cross loadings for the measurement model ............cccoceevrnnene 43
Table 7: Results of Cronbach's alpha, composite reliability, and AVE ...........cccoooeiivieinnees 45



Table 8: Discriminant Validity (Fornell & Larcker Criterion) .........c.cccoevvvevviiveve e 46

Table 9: Discriminant Validity (Heterotrait-Monotrait (HTMT) ratio) ..........c.cccecevevevveienene 47
Table 10: Values of coefficient of determination (R- squared) .........ccccoovvvvevvriviieiecieieenne 49
Table 11: Results of hypotheses teSTING ........ccveiiiiiie i 53
Table 12: Specific INAIreCt €FfECt.......cov i 55
Table 13: TOtal EFFECT.......cci i e 56
Table 14: Mediation @NaIYSIS .......c..oiviiiiiiiiie e 58
LIST OF ABBREVIATIONS

BD Big Data

BDA Big Data Analytics

loT Internet of Things

Al Artificial Intelligence

PLS Partial least squares

SEM Structural Equation Modelling

DQ Data Quality

BIM Building Information Modeling

Xi



