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ABSTRAK 

Pemodelan Maklumat Bangunan (BIM) terkenal dalam sektor pembinaan sebagai 
peralatan yang penting untuk meningkatkan prestasi organisasi. Pelaksanaan penggunaan 
BIM di sektor pembinaan di seluruh dunia sedang berkembang pesat, namun perkara ini 
tidak berlaku pada kadar yang sama di Libya. Walaupun BIM telah wujud lebih daripada 
20 tahun, organisasi pembinaan di Libya masih menghadapi kesukaran untuk menerima 
pakai teknologi BIM yang bersepadu. Terdapat banyak kajian sebelum ini yang telah 
mengupas faktor-faktor yang mempengaruhi penggunaan teknologi secara amnya, 
walaubagaimanapun masih terdapat kebimbangan yang belum dikaji sepenuhnya dan 
harus ditangani. Ini termasuklah faktor-faktor yang mempengaruhi penggunaan BIM 
telah memberikan keputusan yang tidak muktamad daripada kajian terdahulu dan 
kurangnya kajian dilakukan terhadap faktor-faktor yang mempengaruhi penggunaan BIM 
dalam firma pembinaan. Matlamat kajian ini adalah untuk menutup jurang kajian dengan 
mengenal pasti pembolehubah yang memberi impak kepada penggunaan teknologi BIM 
di Libya. Budaya organisasi telah digunakan untuk memahami kesan sederhana antara 
faktor pengaruh dan penggunaan BIM. Model penyelidikan bersepadu telah dibina 
berdasarkan teori Organisasi Teknologi Alam Sekitar (TOE) untuk menerangkan kesan 
relatif tujuh faktor yang diketahui. Maklumat itu diperolehi melalui soal selidik yang 
dibuat ke atas 411 buah firma pembinaan Libya. PLS-SEM (Partial Least Squares-
Structural Equation Modelling) telah digunakan untuk menganalisis data, menilai model 
pengukuran dan struktur, dan menguji hipotesis. Berdasarkan data yang dianalisa, sektor 
pembinaan Libya dilihat sebagai tidak menggunakan teknologi yang canggih, dan mereka 
terus menggunakan teknologi sedai ada seperti 2D CAD. Hasil analisis laluan yang 
dijalankan menunjukkan bahawa faktor teknologi (Tanggapan Kelebihan Relatif dan 
Keserasian) berhubungkait secara positif dengan penggunaan BIM, manakala factor 
Kerumitan berkaitan secara negatif kepada penggunaan BIM. Faktor organisasi 
(Sokongan Pengurusan Atasan) juga mempunyai hubungkait yang positif dengan faktor 
persekitaran (Tekanan Paksaan) terhadap penggunaan BIM. Selain itu, faktor Budaya 
Organisasi didapati mempunyai kesan sederhana terhadap hubungan antara faktor 
persekitaran (Tekanan Normatif) dan penggunaan BIM dalam firma pembinaan di Libya. 
Penemuan kajian ini memberikan gambaran yang signifikan mengenai faktor-faktor 
penting yang dapat meningkatkan tahap penggunaan BIM. Secara ringkasnya, integrasi 
model penyelidikan memberikan penjelasan yang komprehensif untuk penggunaan BIM 
dalam organisasi. Penggunaan BIM juga dilihat boleh menjadi asas untuk teknologi baru 
yang akan muncul di dalam organisasi. 
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ABSTRACT 

Building Information Modelling (BIM) is well-known in the construction sector as an 
important tool for improving organizational performance. In this sense, worldwide BIM 
adoption is rapidly expanding, however this new phenomenon is not growing at the same 
rate as in Libya. Despite the fact that BIM has been existed for over 20 years, construction 
organizations in Libya are still struggling to adopt integrated BIM technology. Although 
previous studies have looked at the factors that influence technology adoption, there are 
still crucial concerns that have not been completely investigated and must be addressed. 
They include: (1) Previous research on the factors that influence BIM adoption has 
yielded inconclusive results. As a result, further study is needed to investigate potential 
moderators in the processes of a firm experiencing, interpreting, and controlling internal 
and external important factors. Investigating the moderating influence of organizational 
culture may assist in resolving inconsistencies in prior studies. (2) Despite BIM processes 
requiring organization-wide adoption, However only few study sought  to integration of 
variables of the most important theories at organisations level such as TOE , DOI and 
INT, the constructs of these of theories have not clearly identified  the factors that 
influence BIM adoption in construction organisations , especially in Libya construction 
organisations. As a result, the aim of this study is to close these gaps by identifying the 
variables impacting BIM technology adoption in Libya. Organizational culture has been 
applied to understand the moderating effect between influential factors and BIM 
adoption. An integrated research model was constructed based on the Technology 
Organization Environment (TOE) theory to explain the relative effect of seven known 
factors. The information was gathered through a survey of 411 Libyan construction 
organization. PLS-SEM (Partial Least Squares-Structural Equation Modelling) was used 
to analyse the data, evaluate the measurement and structural model, and test the 
hypotheses. According to the data, Libyan construction enterprises are not technological 
sophisticated, and they continue to use common technologies such as 2D CAD. The path 
analysis results demonstrated that the technological factors (Perceived Relative 
Advantage and Compatibility) related positively to BIM adoption, while Complexity 
related negatively to BIM adoption. Organizational factors (top management support) 
also related positively with environmental factors (Coercive Pressure) on the adoption of 
BIM. Organizational culture was also found to have a moderating effect on the 
relationship between environmental factors (Normative pressure) and the adoption 
of BIM in Libyan construction organizations. The study's findings provide significant 
insight into important factors that might increase the level of BIM adoption. In summary, 
the integration of the research model gave a comprehensive explanation for BIM adoption 
in organizations. The adoption of BIM could serve as a base for future research in other 
emerging technology adoptions in organizations. 

 



v 

TABLE OF CONTENT 

DECLARATION 

TITLE PAGE  

ACKNOWLEDGEMENTS ii 

ABSTRAK iii 

ABSTRACT iv 

TABLE OF CONTENT v 

LIST OF TABLES xi 

LIST OF FIGURES xiii 

LIST OF ABBREVIATIONS xiv 

LIST OF APPENDICES xv 

CHAPTER 1 INTRODUCTION 1 

1.1 Background of study 1 

1.2 Problem Statement 5 

1.3 Research Questions 9 

1.4 Research Objectives 9 

1.5 The significance of the Study 10 

1.5.1 Theoretical contribution 10 

1.5.2 Practical contribution 10 

1.6 The scopr of the study 11 

1.7 Organization of the Thesis 11 

CHAPTER 2 LITERATURE REVIEW 1 

2.1 Libya demographic 1 

2.2 Libyan Construction Industry 1 

2.3 The construction Industry World Wide 3 



vi 

2.4 IT innovation's role in the construction sector  4 

2.5 BIM Definition and concepts 5 

2.6 Understanding BIM 6 

2.7 The BIM adoption process 7 

2.8 Factors Affecting BIM Adoption 8 

2.8.1 Factors Affecting BIM Adoption in Developed Countries 9 

2.8.2 Factors Affecting BIM adoption in Developing Countries 15 

2.9 IT innovation adoption in construction industry 21 

2.10 TOE factors Affecting the Adoption of Advanced IT with Specific 

Emphasis on BIM 21 

2.10.1 The technological factors that influence organizations to adopt and 

use advanced IT such as BIM in their activities 23 

2.10.2 The organizational factors that influence organizations to adopt 

advanced IT such as BIM in their activities. 30 

2.10.3 The environmental factors that influence organizations to adopt 

and use advanced IT such as BIM in their activities 40 

2.10.4 Most frequent TOE factors influencing advanced IT adoption 49 

2.11 TOE contexts and moderators' role 55 

2.12 Theories and Models Applied in technology Adoption in Organization 57 

2.12.1 Diffusion of Innovation (DOI) Theory 57 

2.12.2 Institutional Theory (INT) 58 

2.12.3 Technology-Organization-Environment (TOE) Theory 59 

2.13 Selected Theory in this Research 60 

2.14 Literature Review on Organizational Culture 61 

2.15 Proposed Research Model 63 

2.15.1 Technological Factors 67 

2.15.2 Organizational Factors 69 



vii 

2.15.3 Environmental Factors 70 

2.15.4 Organizational Culture and BIM adoption 73 

2.16 Summary 75 

CHAPTER 3 RESEARCH METHODOLOGY 76 

3.1 Introduction 76 

3.2 Research Paradigms 76 

3.3 Critical Theory Paradigm (CTP) 77 

3.4 Constructivist Paradigm 77 

3.5 Positivism Paradigm 77 

3.6 Justification of Choosing Positivism Paradigm for this Research 78 

3.7 Research Design 79 

3.8 Exploratory Approach 81 

3.8.1 Research Population 82 

3.8.2 Selection of Sampling Frame 83 

3.8.3 Consideration of Sample Size 84 

3.8.4 Sampling Method 85 

3.9 Survey Instrument 86 

3.9.1 Cross-Sectional Survey 86 

3.9.2 Questionnaire Design 87 

3.9.3  Construct Operationalization 89 

3.9.4 Translation of Questionnaire 98 

3.9.5 Questionnaire Pretesting and Pilot Test 98 

3.9.6  Questionnaire Distribution 100 

3.10 Data Analysis Techniques 101 

3.10.1 Data Preparation 102 



viii 

3.10.2 Descriptive Data Analysis 102 

3.10.3 Relative Importance Index RII 103 

3.11 Research Model Assessment 103 

3.11.1 Measurement Model Assessment Procedure and Criteria 103 

3.11.2 Organizational Culture as a Higher-Order Construct 105 

3.11.3 Structural Model Assessment Procedure and Criteria 106 

3.11.4 Analysis of Moderating Effects 109 

3.12 Model Verification by Experts 110 

3.13 Summary of Chapter 3 111 

CHAPTER 4 DATA ANALYSIS AND FINDINGS 112 

4.1 An Overview 112 

4.2 Non-Response Bias 112 

4.3 Descriptive Statistics 114 

4.3.1 Descriptive Statistics of Respondents Demographic Profile 114 

4.3.2 Descriptive Statistics of Organizations 115 

4.4 Preliminary Data Analysis 116 

4.4.1 Data Screening 116 

4.4.2 Detection of Outliers 117 

4.4.3 Common Method Variance 117 

4.4.4 Testing for Normality 118 

4.4.5 Descriptive Statistics of Organizations 120 

4.5 Descriptive Statistics of Instruments 121 

4.6 The awareness level of BIM 124 

4.7 Research Model Assessment 125 

4.7.1 Measurement Model Assessment 125 



ix 

4.7.2 Assessment of Second-order construct “Organizational Culture” 137 

4.7.3 Structural Model Assessment 138 

4.8 Summary of the Hypotheses Evaluation 147 

4.9 Model Verification for BIM Adoption in Libyan Construction 

Organizations 149 

4.10 Main Findings 154 

4.11 Summary of Chapter 4 154 

CHAPTER 5 RESULTS AND DISCUSSION 156 

5.1 Introduction 156 

5.2 Awareness level 156 

5.3 Technological, organizational, and environmental Context on BIM 

adoption in Libya construction organizations. 157 

5.3.1 Technological Context 157 

5.3.2 Organizational Context 159 

5.3.3 Environmental Context 160 

5.3.4 Organizational culture as a moderating factor of the relationship 

between technological, organizational, and environmental factors 

and BIM adoption. 162 

5.4 BIM adoption guide among Libya construction organizations 163 

5.5 Research Contributions and Implications 165 

5.5.1 Theoretical Contributions 165 

5.5.2 Research Implications 166 

5.5.3 Policymakers Implication 166 

5.6 Research Limitations 167 

5.7 Recommendation for Future Research 167 

5.8 Conclusion 168 



x 

REFERENCES 170 

APPENDICES 203 

 

 



170 

REFERENCES 

A.Y, D. W., Y, M., & Idris, D. K. M. (2017). A Theoretical Model of Factors Influencing 
IT Adoption in Nigerian Construction Organizations. International Journal of 
Engineering and Technology, 9(3), 1809–1815. 
https://doi.org/10.21817/ijet/2017/v9i3/170903547 

Abanda, F. H., Vidalakis, C., Oti, A. H., & Tah, J. H. M. (2015). A critical analysis of 
Building Information Modelling systems used in construction projects. Advances in 
Engineering Software, 90, 183–201. 
https://doi.org/10.1016/j.advengsoft.2015.08.009 

Abdullah, N. H., Wahab, E., & Shamsuddin, A. (2013). Exploring the Common 
Technology Adoption Enablers among Malaysian SMEs: Qualitative Findings. 
Journal of Management and Sustainability, 3(4), 78–91. 
https://doi.org/10.5539/jms.v3n4p78 

Abubaker, A. E., Greenwood, D., & Osborne, A. (2008). a Study of Project Planning on 
Libyan Construction Projects, (September), 789–798. 

Addy, M. N., Kwofie, T. E. E., Agbonani, D. M., & Essegbey, A. E. (2023). Using the 
TOE theoretical framework to study the adoption of BIM-AR in a developing 
country: the case of Ghana. Journal of Engineering, Design and Technology. 
https://doi.org/10.1108/JEDT-02-2022-0096 

Agrawal, K. P. (2016). Investigating the determinants of Big Data Analytics (BDA) 
adoption in emerging economies. Academy of Management Proceedings, 2015(1), 
11290–11290. https://doi.org/10.5465/ambpp.2015.11290abstract 

Ahmad, N. A., Drus, S. M., & Kasim, H. (2021). The Effect of Multidimensional Factors 
on Organizational Adoption of Enterprise Architecture: The Moderating Role of 
Organization Type. Journal of Physics: Conference Series, 1962(1). 
https://doi.org/10.1088/1742-6596/1962/1/012020 

Ahmed, A. L. (2019). Development of Conceptual Constructs for Organisational BIM 
Adoption and their Systematic Application within the UK Architecture Sector. 
Retrieved from http://etheses.whiterose.ac.uk/24187/ 

Ahmed, A. L., & Kassem, M. (2018). A unified BIM adoption taxonomy: Conceptual 
development, empirical validation and application. Automation in Construction, 
96(November 2017), 103–127. https://doi.org/10.1016/j.autcon.2018.08.017 

Ahmed, Y. A., Shehzad, H. M. F., Khurshid, M. M., Abbas Hassan, O. H., Abdalla, S. 
A., & Alrefai, N. (2022). Examining the effect of interoperability factors on building 
information modelling (BIM) adoption in Malaysia. Construction Innovation. 
https://doi.org/10.1108/CI-12-2021-0245 

Ahuja, R, Sawhney, A and Arif, M. (2018). Developing Organizational Capabilities to 
Deliver Lean and Green Project Outcomes using BIM. Tourism Recreation 
Research, 19. Retrieved from researchonline@ljmu.ac.uk 



171 

Ahuja, R., Jain, M., Sawhney, A., & Arif, M. (2016). Adoption of BIM by architectural 
firms in India: technology–organization–environment perspective. Architectural 
Engineering and Design Management, 12(4), 311–330. 
https://doi.org/10.1080/17452007.2016.1186589 

Ahuja, R., Sawhney, A., Jain, M., Arif, M., & Rakshit, S. (2018). Factors influencing 
BIM adoption in emerging markets – the case of India. International Journal of 
Construction Management ISSN:, 3599. 
https://doi.org/10.1080/15623599.2018.1462445 

AJJAN, H., KUMAR, R. L., & SUBRAMANIAM, C. (2013). Understanding Differences 
Between Adopters and Nonadopters of Information Technology Project Portfolio 
Management. International Journal of Information Technology & Decision Making, 
12(06), 1151–1174. https://doi.org/10.1142/s0219622013400129 

Akbulut, A. (2002). an Investigation of the Factors That Influence Electronic Information 
Sharing Between State and Local Agencies. Americas Conference on Information 
Systems (AMC, 339. Retrieved from http://aisel.aisnet.org/amcis2002/339 

Aktaş, E., Çiçek, I., & Kiyak, M. (2011). The effect of organizational culture on 
organizational efficiency: The moderating role of organizational environment and 
CEO values. Procedia - Social and Behavioral Sciences, 24(December 2011), 
1560–1573. https://doi.org/10.1016/j.sbspro.2011.09.092 

Al-Mohammad, M. S., Haron, A. T., Aloko, M. N., & Rahman, R. A. (2023). Factors 
affecting BIM implementation in post-conflict low-income economies: the case of 
Afghanistan. Journal of Engineering, Design and Technology, 21(1), 299–318. 
https://doi.org/10.1108/JEDT-04-2021-0205 

Al-Qirim, N. A. (2007). E-Commerce Adoption in Small Businesses: Cases from New 
Zealand. Journal of Information Technology Case and Application Research, 9(2), 
28–57. https://doi.org/10.1080/15228053.2007.10856111 

Al-Sharafi, M. A. M. A. M. A., Arshah, R. A. R. A., & Abu-Shanab, E. A. (2017). Factors 
Influencing the Continuous Use of Cloud Computing Services in Organization 
Level. ACM International Conference Proceeding Series, Part F1312, 189–194. 
https://doi.org/10.1145/3133264.3133298 

AL-Shboul, M. A. (2018). Towards better understanding of determinants logistical 
factors in SMEs for cloud ERP adoption in developing economies. Business Process 
Management Journal. https://doi.org/10.1108/BPMJ-01-2018-0004 

Al Isma’ili, S., Li, M., Shen, J., & He, Q. (2016). Cloud computing adoption 
determinants : an analysis of Australian SMEs. Pacific Asia Conference on 
Information Systems 2016, 1–17. Retrieved from 
http://ro.uow.edu.au/cgi/viewcontent.cgi?article=6855&context=eispapers 

Alam, M. G. R. M. G. R., Masum, A. K. M. A. K. M., Beh, L.-S. L. S., & Hong, C. S. C. 
S. C. S. (2016). Critical factors influencing decision to adopt human resource 
information system (HRIS) in hospitals. PLoS ONE, 11(8). 
https://doi.org/10.1371/journal.pone.0160366 



172 

AlBar, A. M., & Hoque, M. R. (2019). Factors affecting cloud ERP adoption in Saudi 
Arabia: An empirical study. Information Development, 35(1), 150–164. 
https://doi.org/10.1177/0266666917735677 

Alfakhri, A. Y. Y., Ismail, A., & Khoiry, M. A. (2018). The effects of delays in road 
construction projects in Tripoli, Libya. International Journal of Technology, 9(4), 
766–774. https://doi.org/10.14716/ijtech.v9i4.2219 

Alharbi, F., Atkins, A., & Stanier, C. (2016). Understanding the determinants of Cloud 
Computing adoption in Saudi healthcare organisations. Complex & Intelligent 
Systems, 2(3), 155–171. https://doi.org/10.1007/s40747-016-0021-9 

Ali. Osman. Kuşakcı, Berk. Ayvaz, E. B. (2017). An Analysis of Causes and Effects of 
Delays in Construction Projects in Libyan Oil Industry. Journal of Engineering 
Research and Applications Www.Ijera.Com ISSN, 4(2), 274–282. Retrieved from 
www.ijera.com 

ALI, A. M. (2019). A COMPOSITE INDEX FOR ENHANCING SUSTAINABILITY 
WITHIN PUBLIC HOUSING PROJECTS IN LIBYA. 

Ali, M. (2015). Barriers and Driving Factors for Implementing Building Information 
Modelling ( BIM ) in Libya. Eastern Mediterranean University August 2015 
Gazimağusa, North Cyprus, (August). 

Ali, O., Soar, J., & Shrestha, A. (2018). Perceived potential for value creation from cloud 
computing: a study of the Australian regional government sector. Behaviour and 
Information Technology, 37(12), 1157–1176. 
https://doi.org/10.1080/0144929X.2018.1488991 

Ali, O., Soar, J., Yong, J., McClymont, H., & Angus, D. (2015). Collaborative cloud 
computing adoption in Australian regional municipal government: An exploratory 
study. Proceedings of the 2015 IEEE 19th International Conference on Computer 
Supported Cooperative Work in Design, CSCWD 2015, 540–548. 
https://doi.org/10.1109/CSCWD.2015.7231017 

Alkhalil, A., Sahandi, R., & John, D. (2017). An exploration of the determinants for 
decision to migrate existing resources to cloud computing using an integrated TOE-
DOI model. Journal of Cloud Computing, 6(1). https://doi.org/10.1186/s13677-016-
0072-x 

Almuntaser, T., Sanni-Anibire, M. O., & Hassanain, M. A. (2018). Adoption and 
implementation of BIM – case study of a Saudi Arabian AEC firm. International 
Journal of Managing Projects in Business, 11(3), 608–624. 
https://doi.org/10.1108/IJMPB-05-2017-0046 

Alsaad, A., Mohamad, R., & Ismail, N. A. (2019). The contingent role of dependency in 
predicting the intention to adopt B2B e-commerce. Information Technology for 
Development, 25(4), 686–714. https://doi.org/10.1080/02681102.2018.1476830 

 

 



173 

Alshamaila, Y., Papagiannidis, S., & Li, F. (2013). Cloud computing adoption by SMEs 
in the north east of England: A multi-perspective framework. Journal of Enterprise 
Information Management, 26(3), 250–275. 
https://doi.org/10.1108/17410391311325225 

Ammar, A., & Ahmed, E. M. (2016). Factors influencing Sudanese microfinance 
intention to adopt mobile banking. Cogent Business and Management, 3(1), 1–20. 
https://doi.org/10.1080/23311975.2016.1154257 

Angwar, H. (2018). Understanding the determinants of big data adoption in India: An 
analysis of the manufacturing and services sectors. Information Resources 
Management Journal, 31(4), 1–22. https://doi.org/10.4018/IRMJ.2018100101 

Arayici, Y., , Onyenobi, T., & and Egbu, C. (2012). Building Information Modelling 
(BIM) for facilities Management (fM): the Mediacity case study Approach. 
International Journal of 3-D Information Modeling, 1(1), 55-73. 
https://doi.org/10.4018/ij3dim.2012010104 

Ariono, B., Wasesa, M., & Dhewanto, W. (2022). The Drivers, Barriers, and Enablers of 
Building Information Modeling (BIM) Innovation in Developing Countries: Insights 
from Systematic Literature Review and Comparative Analysis. Buildings, 12(11). 
https://doi.org/10.3390/buildings12111912 

Armstrong, J. S., & Overton, T. S. (1977). Estimating Nonresponse Bias in Mail Surveys. 
Journal of Marketing Research, 14(3), 396. https://doi.org/10.2307/3150783 

Awa, H. O., & Ojiabo, O. U. (2016). A model of adoption determinants of ERP within 
T-O-E framework. Information Technology and People, 29(4), 901–930. 
https://doi.org/10.1108/ITP-03-2015-0068 

Awa, H. O., Ojiabo, O. U., & Orokor, L. E. (2017). Integrated technology-organization-
environment (T-O-E) taxonomies for technology adoption. Journal of Enterprise 
Information Management, 30(6), 893–921. https://doi.org/10.1108/JEIM-03-2016-
0079 

Awa, H. O., Uko, J. P., & Ukoha, O. (2017). An Empirical Study of Some Critical 
Adoption Factors of ERP Software. International Journal of Human-Computer 
Interaction, 33(8), 609–622. https://doi.org/10.1080/10447318.2016.1265828 

Awa, H. O., Ukoha, O., & Igwe, S. R. (2017). Revisiting technology-organization-
environment (T-O-E) theory for enriched applicability. Bottom Line, 30(1), 2–22. 
https://doi.org/10.1108/BL-12-2016-0044 

Azhar, N., Kang, Y., Asce, M., Ahmad, I., & Asce, F. (2014). Critical Look into the 
Relationship between Information and Communication Technology and Integrated 
Project Delivery in Public Sector Construction. Management in Engineering, 31(Aia 
2010). https://doi.org/10.1061/(ASCE)ME.1943-5479.0000334. 

Azhar, S. (2011). Building Information Modeling (BIM): Trends, Benefits, Risks, and 
Challenges for the AEC Industry. Leadership and Management in Engineering, 
11(3), 241–252. https://doi.org/10.1061/(asce)lm.1943-5630.0000127 



174 

Azhar, S., Khalfan, M., & Maqsood, T. (2012). Building information modelling (BIM): 
now and beyond. Construction Economics and Building, 12(4), 15–28. 
https://doi.org/10.5130/ajceb.v12i4.3032 

Azmi, A., Sapiei, N. S., Mustapha, M. Z., & Abdullah, M. (2016). SMEs’ tax compliance 
costs and IT adoption: the case ofa value- added tax. International Journal of 
Accounting Information Systems, 23, 1–13. 
https://doi.org/10.1016/j.accinf.2016.06.001 

Babič, N. Č., & Rebolj, D. (2016). Culture change in construction industry: from 2d 
toward bim based construction. Journal of Information Technology in Construction, 
21(June), 86–99. 

Bakar, A., Hamid, A., & Embi, M. R. (2020). Key Factors of BIM Implementation for 
Interior Design Firms in Malaysia, 1, 175–184. 

Baron, R. M., & Kenny, D. A. (1986). The Moderator-Mediator Variable Distinction in 
Social Psychological Research: Conceptual, Strategic, and Statistical 
Considerations. Journal of Personality and Social Psychology, 51(3), 1173–1182. 
https://doi.org/10.1007/BF02512353 

Becker, J. M., Klein, K., & Wetzels, M. (2012). Hierarchical Latent Variable Models in 
PLS-SEM: Guidelines for Using Reflective-Formative Type Models. Long Range 
Planning, 45(5–6), 359–394. https://doi.org/10.1016/j.lrp.2012.10.001 

Behr, D., Braun, M., & Dorer, B. (2016). Measurement Instruments in Cross- National 
Surveys. GESIS Survey Guidelines, (December). https://doi.org/10.15465/gesis-sg 

Belay, S., Goedert, J., Woldesenbet, A., Rokooei, S., & Matos, J. (2023). Building 
information modeling implementation strategies for public infrastructure projects in 
emerging markets: The case of Ethiopia. Cogent Engineering, 10(1). 
https://doi.org/10.1080/23311916.2023.2220481 

Berg, N. (2005). Non-Response Bias. ENCYCLOPEDIA OF SOCIAL MEASUREMENT, 
2, 865–873. Retrieved from https://ssrn.com/abstract=1691967 

Berlak, J., Hafner, S., & Kuppelwieser, V. G. (2021). Digitalization’s impacts on 
productivity: a model-based approach and evaluation in Germany’s building 
construction industry. Production Planning and Control, 32(4), 335–345. 
https://doi.org/10.1080/09537287.2020.1740815 

Bertram, D. (2007). Likert scales sample. Retrieved November, 2(10), 1–12. 

Bhattacherjee, A. (2012). Social Science Research: Principles, Methods, and Practices. 
Pure and Applied Chemistry (Vol. 61). Global Text Project. 
https://doi.org/10.1351/pac198961091657 

Bhuyan, S., & Dash, M. (2018). Exploring cloud computing adoption in private hospitals 
in India: An investigation of DOI and TOE model. Journal of Advanced Research 
in Dynamical and Control Systems, 10(8 Special), 443–451. 

 



175 

BIM Africa. (2020). African BIM Report 2020, (September), 1–60. Retrieved from 
file:///Users/mohamedghayth/Downloads/African BIM Report 2020.pdf 

Blayse, A. M. M., & Manley, K. (2004). Key influences on construction innovation. 
Construction Innovation, 4(3), 143–154. 
https://doi.org/10.1191/1471417504ci073oa 

Brace, I. (1998). Questionnaire design. Current Sociology, 46(4), 7–47. 
https://doi.org/10.1177/0011392198046004003 

Brynjolfsson, E., & Hitt, L. (1996). Paradox lost? Firm-level evidence on the returns to 
information systems spending. Management Science, 42(4), 541–558. 
https://doi.org/10.1287/mnsc.42.4.541 

Bui, N. (2018). BIM technology implementation in Vietnam : an institutional perspective 
on a bridge project BIM technology implementation in Vietnam : an institutional 
perspective on a bridge project. 

Bui, N., Merschbrock, C., & Munkvold, B. E. (2016). A Review of Building Information 
Modelling for Construction in Developing Countries. Procedia Engineering, 
164(592), 592–598. https://doi.org/10.1016/j.proeng.2016.11.649 

Butler, T. (2011). Compliance with institutional imperatives on environmental 
sustainability: Building theory on the role of Green IS. Journal of Strategic 
Information Systems, 20(1), 6–26. https://doi.org/10.1016/j.jsis.2010.09.006 

Calori, R., & Sarnin, P. (1991). Corporate Culture and Economic Performance: A French 
Study. Organization Studies, 12(1), 49–74. 
https://doi.org/10.1177/017084069101200104 

Cameron, K. S., & Quinn, R. E. (2006). Diagnosing and changing organizational culture. 
SF: Jossey-Bass. Retrieved from http://ludmila-
petrashko.com.ua/assets/files/kurs/Traning-CMP/Literatura/kameron_kuin_ok.pdf 

Cao, Q., Baker, J., Wetherbe, J., & Gu, V. (2012). Organizational Adoption of 
Innovation: Identifying Factors That Influence Rfid Adoption in the Healthcare 
Industry. European Conference on Information Systems 2012 Proceedings, 5–15. 
Retrieved from http://aisel.aisnet.org/ecis2012%0Ahttp://aisel.aisnet.org/ecis2012 

Cao, Y., Ajjan, H., Hong, P., & Le, T. (2018). Using social media for competitive 
business outcomes: An empirical study of companies in China. Journal of Advances 
in Management Research, 15(2), 211–235. https://doi.org/10.1108/JAMR-05-2017-
0060 

Chan, C. T. W. (2014). Barriers of Implementing BIM in Construction Industry from the 
Designers’ Perspective: A Hong Kong Experience. ISSN Journal of System and 
Management Sciences Journal of System and Management Sciences, 4(2), 1816–
6075. 

 

 



176 

Chan, D. W. M., Olawumi, T. O., & Ho, A. M. L. (2019). Perceived benefits of and 
barriers to Building Information Modelling (BIM) implementation in construction: 
The case of Hong Kong. Journal of Building Engineering, 25(April), 100764. 
https://doi.org/10.1016/j.jobe.2019.100764 

Chana, F. T. S. F. T. S., & Chong, A. Y. L. A. Y.-L. (2013). Determinants of mobile 
supply chain management system diffusion: A structural equation analysis of 
manufacturing firms. International Journal of Production Research, 51(4), 1196–
1213. https://doi.org/10.1080/00207543.2012.693961 

Chandra, S., Kumar, K. N. K. N., Road, H., Kumar, K. N. K. N., & Road, H. (2018). 
EXPLORING FACTORS INFLUENCING ORGANIZATIONAL ADOPTION OF 
AUGMENTED REALITY IN E-COMMERCE: EMPIRICAL ANALYSIS USING 
TECHNOLOGY–ORGANIZATION– ENVIRONMENT MODEL. Journal of 
Electronic Commerce Research, 19(3), 237–265. 

Chauhan, S., Jaiswal, M., Rai, S., Motiwalla, L., & Pipino, L. (2018). Determinants of 
adoption for open-source office applications: A plural investigation. Information 
Systems Management, 35(2), 80–97. 
https://doi.org/10.1080/10580530.2018.1440728 

Chen, Y., Yin, Y., Browne, G. J., & Li, D. (2019). Adoption of building information 
modeling in Chinese construction industry. Engineering, Construction and 
Architectural Management, 26(9), 1878–1898. https://doi.org/10.1108/ECAM-11-
2017-0246 

Chin, W. W., Marcelin, B. L., & Newsted, P. R. (2003). A partial least squares latent 
variable modeling approach for measuring interaction effects: Results from a Monte 
Carlo simulation study and an electronic-mail emotion/adoption study. Information 
Systems Research, 14(2). https://doi.org/10.1287/isre.14.2.189.16018 

Chin, W. W., Marcolin, B. L., & Newsted, P. R. (2003). Mohole Fanfare. Information 
Systems Research, 14(3610), 189–217. https://doi.org/1047-
7047/03/1402/0189$05.00 1526-5536 

Choi, J., Lee, S., & Kim, I. (2020). Development of quality control requirements for 
improving the quality of architectural design based on bim. Applied Sciences 
(Switzerland), 10(20), 1–25. https://doi.org/10.3390/app10207074 

Chong, A. Y. L., & Chan, F. T. S. (2012). Structural equation modeling for multi-stage 
analysis on Radio Frequency Identification (RFID) diffusion in the health care 
industry. Expert Systems with Applications, 39(10), 8645–8654. 
https://doi.org/10.1016/j.eswa.2012.01.201 

Ciment, J., & Ness. (2014). Encyclopedia of Global Population and Demographics. 
London: Routledge. 

Claes Fornell., & Larcker., D. F. (2012). Evaluating Structural Equation Models with 
Unobservable Variables and Measurement Error. Journal of Marketing Research, 
18(1), 39–50. 

 



177 

Claver, E., Llopis, J., Reyes González, M., & Gascó, J. L. (2001). The performance of 
information systems through organizational culture. Information Technology & 
People, 14(3), 247–260. https://doi.org/10.1108/09593840110402149 

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. Journal of the 
American Statistical Association 2nd (334). 

CRC. (2007). Adopting BIM for facilities management: Solutions for managing the 
Sydney Opera House. CRC for construction Innovation participants. 

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative and Mixed 
Approaches (3rd Edition). Research Design: Qualitative, Quantitative, and Mixed 
Methods Approaches (3rd ed.). SAGE. https://doi.org/10.2307/1523157 

Creswell, J. W. (2017). Research design: Qualitative, quantitative, and mixed methods 
approaches. 

Cruz-Jesus, F., Pinheiro, A., & Oliveira, T. (2019). Understanding CRM adoption stages: 
empirical analysis building on the TOE framework. Computers in Industry, 109, 1–
13. https://doi.org/10.1016/j.compind.2019.03.007 

Czaja, R., & Blair, J. (2005). Designing Surveys. Designing Surveys. A Sage Publications 
Company 2455 Teller Road, Thousand Oaks California 91320: Pine Forge Press. 
https://doi.org/10.4135/9781412983877 

Dalui, P., Elghaish, F., Brooks, T., & McIlwaine, S. (2021). Integrated project delivery 
with BIM: A methodical approach within the UK consulting sector. Journal of 
Information Technology in Construction, 26(October), 922–935. 
https://doi.org/10.36680/J.ITCON.2021.049 

Damanpour, F., & Aravind, D. (2012). Organizational structure and innovation 
revisited: From organic to ambidextrous structure. Handbook of organizational 
creativity. 

Damanpour, F., & Daniel Wischnevsky, J. (2006). Research on innovation in 
organizations: Distinguishing innovation-generating from innovation-adopting 
organizations. Journal of Engineering and Technology Management - JET-M, 23(4), 
269–291. https://doi.org/10.1016/j.jengtecman.2006.08.002 

Damanpour, F., & Schneider, M. (2006a). Phases of the adoption of innovation in 
organizations: Effects of environment, organization and top managers. British 
Journal of Management, 17(3), 215–236. https://doi.org/10.1111/j.1467-
8551.2006.00498.x 

Damanpour, F., & Schneider, M. (2006b). Phases of the adoption of innovation in 
organizations: Effects of environment, organization and top managers. British 
Journal of Management, 17(3), 215–236. https://doi.org/10.1111/j.1467-
8551.2006.00498.x 

 

 



178 

Damanpour, F., & Schneider, M. (2009). Characteristics of innovation and innovation 
adoption in public organizations: Assessing the role of managers. Journal of Public 
Administration Research and Theory, 19(3), 495–522. 
https://doi.org/10.1093/jopart/mun021 

David, P. A. (1990). The dynamo and the computer: An historical perspective on the 
modern productivity paradox. American Economic Review, 80(2), 355–361. 
https://doi.org/10.2307/2006600 

Davies, R., & Harty, C. (2013). Measurement and exploration of individual beliefs about 
the consequences of building information modelling use. Construction Management 
and Economics, 31(11), 1110–1127. 
https://doi.org/10.1080/01446193.2013.848994 

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance 
of Information Technology. MIS Quarterly, 13(3), 319. 
https://doi.org/10.2307/249008 

De Boeck, S., Bassens, D., & Ryckewaert, M. (2019). Making space for a more 
foundational economy: The case of the construction sector in Brussels. Geoforum, 
105(October 2018), 67–77. https://doi.org/10.1016/j.geoforum.2019.07.011 

De Vaus, D. (2002). Surveys In Social Research. Routledge. 
https://doi.org/10.4324/9780203519196 

Decramer, A., Smolders, C., Vanderstraeten, A., & Christiaens, J. (2012). The Impact of 
Institutional Pressures on Employee Performance Management Systems in Higher 
Education in the Low Countries. British Journal of Management, 23(SUPPL. 1). 
https://doi.org/10.1111/j.1467-8551.2012.00820.x 

Deephouse, D. L. (1996). DOES ISOMORPHISM LEGITIMATE? Academy of 
Management Journal, 39(4), 1024–1039. https://doi.org/10.2307/256722 

Denzin, N., & Lincoln, Y. (2005). The Discipline and Practice of Qualitative Research. 

Dikbas, A., Scherer, R., & Bazjanac, V. (2004). Virtual building environments (VBE) – 
applying information modeling to buildings. EWork and EBusiness in Architecture, 
Engineering and Construction, 41–48. https://doi.org/10.1201/9780203023426.ch7 

DiMaggio, Paul, J., & Powell, W. (1983). THE IRON CAGE REVISITED: 
INSTITUTIONAL ISOMORPHISM AND COLLECTIVE RATIONALITY IN 
ORGANIZATIONAL FIELDS. American Sociological Review, 48(2), 147–160. 

DiMaggio, P., & Powell, W. (1991). The new instinstitutionalizm in organizational 
analyses. Chicago: University of Chicago press. 

DiMaggio, & Powell, W. W. (1983). THE IRON CAGE REVISITED: 
INSTITUTIONAL ISOMORPHISM AND COLLECTIVE RATIONALITY IN 
ORGANIZATIONAL FIELDS. American Sociological Association, 48(2), 143–
166. https://doi.org/10.1016/S0742-3322(00)17011-1 

 



179 

Ding, J., Wang, N., & Hu, L. (2018). Framework for Designing Project Delivery and 
Constract Strategy in Chinese Construction Industry based on Value-Added 
Analysis. Advances in Civil Engineering, 2018(8), 1–14. 
https://doi.org/https://doi.org/10.1155/2018/5810357 

Ding, Z., Zuo, J., Wu, J., & Wang, J. Y. (2015). Key factors for the BIM adoption by 
architects: A China study. Engineering, Construction and Architectural 
Management, 22(6), 732–748. https://doi.org/10.1108/ECAM-04-2015-0053 

Dixit, M. K., Venkatraj, V., Ostadalimakhmalbaf, M., Pariafsai, F., & Lavy, S. (2019). 
Integration of facility management and building information modeling (BIM): A 
review of key issues and challenges. Facilities, 37(7–8), 455–483. 
https://doi.org/10.1108/F-03-2018-0043 

Dongping Cao;, Heng Li;, & Wang., G. (2014). Impacts of Isomorphic Pressures on BIM 
Adoption in Construction Projects. Journal of Construction Engineering and 
Management, 140(12), 04014056. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000903 

Doolin, B., & Al Haj Ali, E. (2008). Adoption of Mobile Technology in the Supply Chain. 
International Journal of E-Business Research, 4(4), 1–15. 
https://doi.org/10.4018/jebr.2008100101 

Dos Santos, B. L., & Peffers, K. (1998). Competitor and vendor influence on the adoption 
of innovative applications in electronic commerce. Information and Management, 
34(3), 175–184. https://doi.org/10.1016/S0378-7206(98)00053-6 

E.M. Rogers. (2003). Diffusion of innovations (5th ed.). New York, NY: Simon & 
Schuster. 

E.Weisberg, D. (2008). Intoad-An interface between IRM and ADINA. In The 
engineering design revolution: The people, companies and computer Systems that 
changed forever the practice of engineering. Englewood, Colorado Foundation. 
https://doi.org/10.1016/0045-7949(93)90356-I 

Eadie, R., Odeyinka, H., Browne, M., Mckeown, C., & Yohanis, M. (2014). Building 
Information Modelling Adoption: An Analysis of the Barriers to Implementation. 
Journal of Engineering and Architecture, 2(1), 77–101. 
https://doi.org/10.1007/s13398-014-0173-7.2 

Eastman. (1975). The Use of Computers Instead of Drawings in Building Design. AIA 
Journal, (January 1975). 

Eastman, C. (2011). A guide to building information modeling for owners, managers, 
designers, engineers and contractors. John Wiley & Sons, Inc., Indianapolis, 
Indiana (Vol. 53). https://doi.org/2010045229 

Eastman, C., Liston, K., & Sacks, R. (2008). BIM Handbook Paul Teicholz Rafael Sacks. 
Hoboken, New Jersey: John Wiley & Sons, Inc., Hoboken, New Jersey Published. 
https://doi.org/2007029306 

 



180 

Ekstrom, M., & Bjornsson, H. (2004). Information Technology and Purchasing Strategy: 
Two Necessary Enablers of More Efficient Construction Processes, (TR160). 

Elghdban, M. G., Azmy, N. B., Zulkiple, A. Bin, & Al-Sharafi, M. A. (2021). Factors 
Affecting the Adoption of Advanced IT with Specific Emphasis on Building 
Information Modeling Based on TOE Framework: A Systematic Review. Studies in 
Systems, Decision and Control, 29(4), 3314 – 3333. https://doi.org/10.1007/978-3-
030-47411-9_2 

Elharare, F., Elhaniash, A., & Stevovic, S. (2016). Towards factors affecting delays in 
construction projects : A case of Libya. International Journal of Applied Research, 
2, 1078–1081. 

Erdfelder, E., FAul, F., Buchner, A., & Lang, A. G. (2009). Statistical power analyses 
using G*Power 3.1: Tests for correlation and regression analyses. Behavior 
Research Methods, 41(4), 1149–1160. https://doi.org/10.3758/BRM.41.4.1149 

Esmaeili, B., & Hallowell, M. R. (2012). Diffusion of Safety Innovations in the 
Construction Industry. Journal of Construction Engineering and Management, 
138(8), 955–963. https://doi.org/10.1061/(asce)co.1943-7862.0000499 

Evans, J. R., & Mathur, A. (2018). The value of online surveys: a look back and a look 
ahead. Internet Research, 28(4), 854–887. https://doi.org/10.1108/IntR-03-2018-
0089 

Ezcan, V., Goulding, J. S., & Arif, M. (2020). Redefining ICT embeddedness in the 
construction industry: maximizing technology diffusion capabilities to support 
agility. Building Research and Information, 48(8), 922–944. 
https://doi.org/10.1080/09613218.2019.1709786 

Ezeokoli, F., Okoye, P., & Nkeleme, E. (2016). Factors Affecting the Adaptability of 
Building Information Modelling (BIM) for Construction Projects in Anambra State 
Nigeria. Journal of Scientific Research and Reports, 11(5), 1–10. 
https://doi.org/10.9734/JSRR/2016/26563 

Faber, S., van Geenhuizen, M., & de Reuver, M. (2017). eHealth adoption factors in 
medical hospitals: A focus on the Netherlands. International Journal of Medical 
Informatics, 100, 77–89. https://doi.org/10.1016/j.ijmedinf.2017.01.009 

Faisal Shehzad, H. M., Binti Ibrahim, R., Yusof, A. F., Mohamed khaidzir, K. A., 
Shawkat, S., & Ahmad, S. (2020). Recent developments of BIM adoption based on 
categorization, identification and factors: a systematic literature review. 
International Journal of Construction Management, 0(0), 1–13. 
https://doi.org/10.1080/15623599.2020.1837719 

Fariborz, D. (1991). Organizational Innovation: A Meta-Analysis of Effects of 
Determinants and Moderators. Academy of Management Journal, 34(3), 555–590. 
Retrieved from http://amj.aom.org/cgi/doi/10.2307/256406 

Fichman, R., & Kemerer, C. (1993). Adoption of software engineering process 
innovations: The case of object orientation. Sloan Management Review, 34(2), 7. 



181 

Foddy, W. (1994). Constructing Questions for Interviews and Questionnaires Theory and 
Practice in Social Research. Victoria: Monash University. 

Fosso Wamba, S., Gunasekaran, A., Bhattacharya, M., & Dubey, R. (2016). Determinants 
of RFID adoption intention by SMEs: an empirical investigation. Production 
Planning and Control, 27(12), 979–990. 
https://doi.org/10.1080/09537287.2016.1167981 

Franke, G., & Sarstedt, M. (2019). Heuristics versus statistics in discriminant validity 
testing: a comparison of four procedures. Internet Research, 29(3), 430–447. 
https://doi.org/10.1108/IntR-12-2017-0515 

Frankfort-Nachmias, C., & Leon-Guerrero, A. (2008). Social Statistics for a Diverse 
Society. SAGE, 8, 8–293. 

Frăticiu, L., Mihăescu, D., & Andănuţ, M. (2015). Culture-Civilization-Organizational 
Culture and Managerial Performance. Procedia Economics and Finance, 27(15), 
69–72. https://doi.org/10.1016/s2212-5671(15)00973-9 

Fulford, R., & Standing, C. (2014). Construction industry productivity and the potential 
for collaborative practice. International Journal of Project Management, 32(2), 
315–326. https://doi.org/10.1016/j.ijproman.2013.05.007 

Gangwar, H. (2018). Understanding the Determinants of Big Data Adoption in India. 
Information Resources Management Journal, 31(4), 1–22. 
https://doi.org/10.4018/irmj.2018100101 

Gangwar, H., & Date, H. (2016). Critical factors of cloud computing adoption in 
organizations: An empirical study. Global Business Review, 17(4), 886–904. 
https://doi.org/10.1177/0972150916645692 

Gangwar, H., Date, H., & Ramaswamy, R. (2015). Developing a Cloud-Computing 
Adoption Framework. Global Business Review, 16(4), 632–651. 
https://doi.org/10.1177/0972150915581108 

Gefen, D., & Straub, D. (2005). A Practical Guide To Factorial Validity Using PLS-
Graph: Tutorial And Annotated Example. Communications of the Association for 
Information Systems, 16(July). https://doi.org/10.17705/1cais.01605 

Geisser, S. (1974). A predictive approach to the random effect model. Biometrika, 61(1), 
101–107. 

George, B., & Desmidt, S. (2014). A state of research on strategic management in the 
public sector: An analysis of the empirical evidence. Strategic Management in 
Public Organizations: European Practices and Perspectives, (June), 151–172. 
https://doi.org/10.4324/9781315850733 

Gerges, M., Austin, S., Mayouf, M., Ahiakwo, O., Jaeger, M., & Saad, A. (2017). an 
Investigation Into the Implementation of Building Information Modeling in the 
Middle East. Journal of Information Technology in Construction (ITcon), 22(2), 1–
15. Retrieved from http://www.itcon.org/2017/1 



182 

Ghadar, K. O. (2017). An Examination of PERT Implementation in the Libyan 
Construction Industry. Cardiff School of Management Cardiff Metropolitan 
University. 

Ghaffarianhoseini, A., Tookey, J., Ghaffarianhoseini, A., Naismith, N., Azhar, S., 
Efimova, O., & Raahemifar, K. (2017). Building Information Modelling (BIM) 
uptake: Clear benefits, understanding its implementation, risks and challenges. 
Renewable and Sustainable Energy Reviews, 75(October 2015), 1046–1053. 
https://doi.org/10.1016/j.rser.2016.11.083 

Ghobakhloo, M., Arias-Aranda, D., & Benitez-Amado, J. (2011). Adoption of e-
commerce applications in SMEs. Industrial Management and Data Systems, 111(8), 
1238–1269. https://doi.org/10.1108/02635571111170785 

Gholizadeh, P., Esmaeili, B., & Goodrum, P. (2018). Diffusion of Building Information 
Modeling Functions in the Construction Industry. Journal of Management in 
Engineering, 34(2), 04017060. https://doi.org/10.1061/(ASCE)ME.1943-
5479.0000589 

Gibbs, J. L., & Kraemer, K. L. (2004). A Cross-Country Investigation of the 
Determinants of Scope of E-commerce Use: An Institutional Approach. Electronic 
Markets, 14(2), 124–137. https://doi.org/10.1080/10196780410001675077 

Gilligan, B., & Kunz, J. (2007). VDC use in 2007: significant value, dramatic growth, 
and apparent business opportunity (CIFE Technical Report, No 171). Center for 
Integrated Facility Engineering, …, (December). Retrieved from 
http://cife.stanford.edu/sites/default/files/TR171.pdf 

Gledson, B., Hilton, D., & Rogage, K. (2016). Benchmarking BIM Levels of Training 
and Education amongst Construction Management Practitioners. Proceedings of the 
32nd Annual ARCOM Conference, 1(September), 353–362. 

Gledson, B. J., & Greenwood, D. (2017). The adoption of 4D BIM in the UK construction 
industry: An innovation diffusion approach. Engineering, Construction and 
Architectural Management, 24(6), 950–967. https://doi.org/10.1108/ECAM-03-
2016-0066 

Goodman, S. E., & Green, J. D. (1992). Computing in the Middle East. Communications 
of the ACM, 35(8), 21–24. https://doi.org/10.1145/135226.135236 

Grandon, E. E., & Pearson, J. M. (2004). Electronic commerce adoption: An empirical 
study of small and medium US businesses. Information and Management, 42(1), 
197–216. https://doi.org/10.1016/j.im.2003.12.010 

Grover, V. (1993). An Empirically Derived Model for the Adoption of Customer‐based 
Interorganizational Systems. Decision Sciences, 24(3), 603–640. 
https://doi.org/10.1111/j.1540-5915.1993.tb01295.x 

 

 



183 

Haberli, C., Oliveira, T., & Yanaze, M. (2017). Understanding the determinants of 
adoption of enterprise resource planning (ERP) technology within the agrifood 
context: The case of the Midwest of Brazil. International Food and Agribusiness 
Management Review, 20(5), 729–746. https://doi.org/10.22434/IFAMR2016.0093 

Hair, Joe F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a Silver Bullet. The 
Journal of Marketing Theory and Practice, 19(2), 139–152. 
https://doi.org/10.2753/MTP1069-6679190202 

Hair, Joseph F., Sarstedt, M., & Ringle, C. M. (2019). Rethinking some of the rethinking 
of partial least squares. European Journal of Marketing, 53(4), 566–584. 
https://doi.org/10.1108/EJM-10-2018-0665 

Hair Jr., J. F., Matthews, L. M., Matthews, R. L., & Sarstedt, M. (2017). PLS-SEM or 
CB-SEM: updated guidelines on which method to use. International Journal of 
Multivariate Data Analysis, 1(2), 107. 
https://doi.org/10.1504/ijmda.2017.10008574 

Hassan, H., Tretiakov, A., & Whiddett, D. (2017). Factors affecting the breadth and depth 
of e-procurement use in small and medium enterprises. Journal of Organizational 
Computing and Electronic Commerce, 27(4), 304–324. 
https://doi.org/10.1080/10919392.2017.1363584 

He, Q., Wang, G., Luo, L., Shi, Q., Xie, J., & Meng, X. (2017). Mapping the managerial 
areas of Building Information Modeling (BIM) using scientometric analysis. 
International Journal of Project Management, 35(4), 670–685. 
https://doi.org/10.1016/j.ijproman.2016.08.001 

Henderson, D., Sheetz, S. D., & Trinkle, B. S. (2012). The determinants of inter-
organizational and internal in-house adoption of XBRL: A structural equation 
model. International Journal of Accounting Information Systems, 13(2), 109–140. 
https://doi.org/10.1016/j.accinf.2012.02.001 

Henseler, & Fassott. (2010). Handbook of Partial Least Squares. Handbook of Partial 
Least Squares. https://doi.org/10.1007/978-3-540-32827-8 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing 
discriminant validity in variance-based structural equation modeling. Journal of the 
Academy of Marketing Science, 43(1), 115–135. https://doi.org/10.1007/s11747-
014-0403-8 

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least squares 
path modeling in international marketing. Advances in International Marketing, 20, 
277–319. https://doi.org/10.1108/S1474-7979(2009)0000020014 

Henseler, J., Wilson, B., Götz, O., & Hautvast, C. (2007). Investigating the moderating 
role of fit on sports sponsorship and brand equity. International Journal of Sports 
Marketing and Sponsorship, 8(4), 34–42. https://doi.org/10.1108/ijsms-08-04-
2007-b005 

 



184 

Heugens, P. P. M. A. R., & Lander, M. W. (2009). Structure! Agency! (And Other 
Quarrels): A Meta-Analysis Of Institutional Theories Of Organization. Academy of 
Management Journal, 52(1), 61–85. https://doi.org/10.5465/amj.2009.36461835 

Hewett, K., Money, R. B., & Sharma, S. (2002). An exploration of the moderating role 
of buyer corporate culture in industrial buyer-seller relationships. Journal of the 
Academy of Marketing Science, 30(3), 229–239. 
https://doi.org/10.1177/00970302030003004 

Higham, A. P., & Troug, M. A. (2018). Exploration of time delay and cost overrun in 
Libyan public housing projects. University of Salford. Retrieved from 
http://usir.salford.ac.uk/48625/ 

Hinkin, T. R. (1995). A Review of Scale Development Practices in the Study of 
Organization. Journal of Management, Vol. 21(5), 473–478. 
https://doi.org/10.1111/j.1745-4603.1989.tb00456.x 

Hochscheid, E., & Halin, G. (2019). A Framework for Studying the Factors That 
Influence the BIM Adoption Process. Advances in ICT in Design, Construction and 
Management in Architecture, Engineering, Construction and Operations (AECO): 
Proceedings of the 36th CIB W78 2019 Conference, (September), 275–285. 
Retrieved from hal.archives-ouvertes.fr/hal-02558427 

Hossain, M. A. M. A. M. A., Standing, C., & Chan, C. (2017). The development and 
validation of a two-staged adoption model of RFID technology in livestock 
businesses. Information Technology and People, 30(4), 785–808. 
https://doi.org/10.1108/ITP-06-2016-0133 

Howard, R., & Björk, B. C. (2008). Building information modelling - Experts’ views on 
standardisation and industry deployment. Advanced Engineering Informatics, 22(2), 
271–280. https://doi.org/10.1016/j.aei.2007.03.001 

Hsu, C. L., & Lin, J. C. C. (2016). Factors affecting the adoption of cloud services in 
enterprises. Information Systems and E-Business Management, 14(4), 791–822. 
https://doi.org/10.1007/s10257-015-0300-9 

Hsu, P.-F. P. F., Ray, S., & Li-Hsieh, Y. Y. Y.-Y. (2014). Examining cloud computing 
adoption intention, pricing mechanism, and deployment model. International 
Journal of Information Management, 34(4), 474–488. 
https://doi.org/10.1016/j.ijinfomgt.2014.04.006 

Huang, Q., Fang, K., & Liu, H. (2013). The moderating role of organizational culture in 
the relationship between power, trust, and escms adoption intention. Proceedings - 
Pacific Asia Conference on Information Systems, PACIS 2013. 

Hunt, S. D., Sparkman, R. D., & Wilcox, J. B. (1982). The Pretest in Survey Research: 
Issues and Preliminary Findings. Journal of Marketing Research, 19(2), 269. 
https://doi.org/10.2307/3151627 

Hwang, B.-N., Huang, C.-Y., & Wu, C.-H. (2016). A TOE approach to establish a green 
supply chain adoption decision model in the semiconductor industry. Sustainability 
(Switzerland), 8(2). https://doi.org/10.3390/su8020168 



185 

Iacovou, C. L., Benbasat, I., & Dexter, A. S. (1995). Electronic Data Interchange and 
Small Organizations: Adoption and Impact of Technology. MIS Quarterly, 19(4), 
465. https://doi.org/10.2307/249629 

Ifinedo, P. (2011a). an Empirical Analysis of Factors Influencing Internet/E-Business 
Technologies Adoption By Smes in Canada. International Journal of Information 
Technology & Decision Making, 10(04), 731–766. 
https://doi.org/10.1142/s0219622011004543 

Ifinedo, P. (2011b). Internet/e-business technologies acceptance in Canada’s SMEs: An 
exploratory investigation. Internet Research, 21(3), 255–281. 
https://doi.org/10.1108/10662241111139309 

Ilin, V., Ivetić, J., & Simić, D. (2017). Understanding the determinants of e-business 
adoption in ERP-enabled firms and non-ERP-enabled firms: A case study of the 
Western Balkan Peninsula. Technological Forecasting and Social Change, 
125(November 2016), 206–223. https://doi.org/10.1016/j.techfore.2017.07.025 

Indriasari, E., Wayan, S., & Gaol, F. L. (2013). Intelligent Information and Database 
Systems (Vol. 7803). Springer International Publishing. https://doi.org/10.1007/978-
3-642-36543-0 

Isiyaku, D. D., Ayub, M. A. F., & AbdulKadir, S. (2018). Antecedents to teachers’ 
perceptions of the usefulness of ICTs for business education classroom instructions 
in Nigerian tertiary institutions. Asia Pacific Education Review, 19(3), 337–352. 
https://doi.org/10.1007/s12564-018-9525-x 

Jeyaraj, A., Rottman, J. W., & Lacity, M. C. (2006). A review of the predictors, linkages, 
and biases in IT innovation adoption research. Journal of Information Technology. 
https://doi.org/10.1057/palgrave.jit.2000056 

Johanson, G. A., & Brooks, G. P. (2010). Initial scale development: Sample size for pilot 
studies. Educational and Psychological Measurement, 70(3), 394–400. 
https://doi.org/10.1177/0013164409355692 

Johnson, B., & Christensen, L. (2000). Educational research: Quantitative and 
qualitative approaches. Allyn & Bacon. 

Joseph F. Hair, J., Hult, G. T. M., Ringle, C. M., & Rstedt., M. S. (2014). A PRIMER ON 
PARTIAL LEAST SQUARES STRUCTURAL EQUATION MODELING (PLS-SEM). 
Thousands Oaks, California: Thousands Oaks, California: Sage Publications. 

Joseph F Hair, J., Ringle, C. M., & Sarstedt, M. (2016). A Primer on Partial Least Squares 
Structural Equation Modeling (PLS-SEM). SAGE, 3, 103–111. 

Joshi, A., Kale, S., Chandel, S., & Pal, D. (2015). Likert Scale: Explored and Explained. 
British Journal of Applied Science & Technology, 7(4), 396–403. 
https://doi.org/10.9734/bjast/2015/14975 

 

 



186 

Junior, C. H., Oliveira, T., & Yanaze, M. (2019). The adoption stages (Evaluation, 
Adoption, and Routinisation) of ERP systems with business analytics functionality 
in the context of farms. Computers and Electronics in Agriculture, 156(November 
2018), 334–348. https://doi.org/10.1016/j.compag.2018.11.028 

Kale, S., & Arditi, D. (2010). Innovation Diffusion Modeling in the Construction 
Industry. Journal of Construction Engineering and Management, 136(3), 329–340. 
https://doi.org/10.1061/(asce)co.1943-7862.0000134 

Kassem, M., & Succar, B. (2017). Macro BIM adoption: Comparative market analysis. 
Automation in Construction, 81(April), 286–299. 
https://doi.org/10.1016/j.autcon.2017.04.005 

Kelley, K., Clark, B., Brown, V., & Sitzia, J. (2003). Good practice in the conduct and 
reporting of survey research. International Journal for Quality in Health Care. 
https://doi.org/10.1093/intqhc/mzg031 

Khalifa, M., & Davison, R. M. (2006). SME adoption of IT: The case of electronic trading 
systems. IEEE Transactions on Engineering Management, 53(2), 275–284. 
https://doi.org/10.1109/TEM.2006.872251 

Khan, M. J., & Mahmood, S. (2018). Assessing the determinants of adopting component-
based development in a global context: A client-vendor analysis. IEEE Access, 6, 
79060–79073. https://doi.org/10.1109/ACCESS.2018.2878798 

Khazanchi, S., Lewis, M. W., & Boyer, K. K. (2007). Innovation-supportive culture: The 
impact of organizational values on process innovation. Journal of Operations 
Management, 25(4), 871–884. https://doi.org/10.1016/j.jom.2006.08.003 

Khosrowshahi, F., & Arayici, Y. (2012). Roadmap for implementation of BIM in the UK 
construction industry. Engineering, Construction and Architectural Management, 
19(6), 610–635. https://doi.org/10.1108/09699981211277531 

Kim, D. J., Hebeler, J., Yoon, V., & Davis, F. (2018). Exploring Determinants of 
Semantic Web Technology Adoption from IT Professionals’ Perspective: Industry 
Competition, Organization Innovativeness, and Data Management Capability. 
Computers in Human Behavior, 86, 18–33. 
https://doi.org/10.1016/j.chb.2018.04.014 

Kim, S., Park, C. H., & Chin, S. (2016). Assessment of BIM acceptance degree of Korean 
AEC participants. KSCE Journal of Civil Engineering, 20(4), 1163–1177. 
https://doi.org/10.1007/s12205-015-0647-y 

Kimberly, J. R., & Evanisko, M. J. (1981). Organizational Innovation: The Influence of 
Individual, Organizational, and Contextual Factors on Hospital Adoption of 
Technological and Administrative Innovations. Academy of Management Journal, 
24(4), 689–713. https://doi.org/10.5465/256170 

Kivits, R. A., & Furneaux, C. (2013). BIM: Enabling Sustainability and Asset 
Management through Knowledge Management. The Scientific World Journal, 2013, 
1–14. https://doi.org/10.1155/2013/983721 



187 

Klein, K. J., & Sorra, J. S. (1996). The challenge of innovation implementation. Academy 
of Management Review, 21(4), 1055–1080. 
https://doi.org/10.5465/AMR.1996.9704071863 

Klimecka-Tatar, D., & Niciejewska, M. (2021). Small-sized enterprises management in 
the aspect of organizational culture. Revista Gestão & Tecnologia, 21(1), 4–24. 
https://doi.org/10.20397/2177-6652/2021.v21i1.2023 

Kock, N. (2012). WarpPLS 5.0 User Manual, 3304(January), 1–148. 

Kock, N. (2015). How likely is Simpson’s paradox in path models? International Journal 
of E-Collaboration, 11(1), 1–7. https://doi.org/10.4018/ijec.2015010101 

Kock, N., & Hadaya, P. (2018). Minimum sample size estimation in PLS-SEM: The 
inverse square root and gamma-exponential methods. Information Systems Journal, 
28(1), 227–261. https://doi.org/10.1111/isj.12131 

Kong, S. W. R., Lau, L. T., Wong, S. Y., & Phan, D. T. (2020). A study on effectiveness 
of Building Information Modelling (BIM) on the Malaysian construction industry. 
IOP Conference Series: Materials Science and Engineering, 713(1). 
https://doi.org/10.1088/1757-899X/713/1/012035 

Kuan, K. K. Y., & Chau, P. Y. K. (2001). A perception-based model for EDI adoption in 
small businesses using a technology-organization-environment framework. 
Information and Management, 38(8), 507–521. https://doi.org/10.1016/S0378-
7206(01)00073-8 

Kull, A. (2012). Compatibility issues with BIM, 46. https://doi.org/urn:nbn:se:kth:diva-
98791 

Kumar, B., Cai, H., & Hastak, M. (2017). An Assessment of Benefits of Using BIM on 
an Infrastructure Project. International Conference on Sustainable Infrastructure 
2017, 88–95. https://doi.org/10.1061/9780784481219.008 

Kumar, S. (2003). Diffusion of innovations under supply constraints. Operations 
Research, 866–879. https://doi.org/doi:10.1287/opre.51.6.866.24918 

Kymmell, W. (2008). Building Information Modeling: Planning and Managing 
Construction Projects with 4D CAD and Simulations (Vol. 148). New York: 
McGraw-Hill. https://doi.org/10.1036/0071494537 

Lai, H. H.-M. H., Lin, I. I.-C. I., & Tseng, L. L.-T. (2014). High-Level Managers’ 
Considerations for RFID Adoption in Hospitals: An Empirical Study in Taiwan. 
Journal of Medical Systems, 38(2). https://doi.org/10.1007/s10916-013-0003-z 

Lakens, D. (2022). Sample size justification. Collabra: Psychology, 8(1), 33267. 

Landsbergen, D., & Wolken, G. (2001). Realizing the promise: Government information 
systems and the fourth generation of information technology. Public Administration 
Review, 61(2), 206–220. https://doi.org/10.1111/0033-3352.00023 

 



188 

Latif, B., Mahmood, Z., San, O. T., Said, R. M., & Bakhsh, A. (2020). Coercive, 
normative and mimetic pressures as drivers of environmental management 
accounting adoption. Sustainability (Switzerland), 12(11). 
https://doi.org/10.3390/su12114506 

Laudon, K. C., & Laudon, J. P. (2013). Management Information Systems Managing: 
The digital Firm (13th ed.). Prentice Hall. 

Leavitt, H. J., & Whisler, T. L. (1958). Management in the 1980’s. Harvard Business 
Review. 

Lee, D. G., Park, J. Y., & Song, S. H. (2018). BIM-Based Construction Information 
Management Framework for Site Information Management. Advances in Civil 
Engineering, 2018. https://doi.org/10.1155/2018/5249548 

Lee, Sangjae, & Kim, K. jae. (2007). Factors affecting the implementation success of 
Internet-based information systems. Computers in Human Behavior, 23(4), 1853–
1880. https://doi.org/10.1016/j.chb.2005.12.001 

Lee, Seulki, Yu, J., & Jeong, D. (2014). BIM Acceptance Model in Construction 
Organizations. Journal of Management in Engineering, 31(3), 1–13. 
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000252 

Lekan, A. M., Kehinde, A. Y., Ignatius, O., & Awotinde, L. (2019). Exploring factors 
that influences the adoption of ICT-based building and construction informatic 
platforms. International Journal of Civil Engineering and Technology, 10(1), 2299–
2308. 

Liang, H., Saraf, N., Hu, Q., & Xue, Y. (2007). Assimilation of enterprise systems: The 
effect of institutional pressures and the mediating role of top management. MIS 
Quarterly: Management Information Systems, 31(1), 59–87. 
https://doi.org/10.2307/25148781 

Lin, H. F. (2014a). Contextual factors affecting knowledge management diffusion in 
SMEs. Industrial Management and Data Systems, 114(9), 1415–1437. 
https://doi.org/10.1108/IMDS-08-2014-0232 

Lin, H. F. (2014b). Understanding the determinants of electronic supply chain 
management system adoption: Using the technology-organization-environment 
framework. Technological Forecasting and Social Change, 86, 80–92. 
https://doi.org/10.1016/j.techfore.2013.09.001 

Lin, H. F., & Lin, S. M. (2008). Determinants of e-business diffusion: A test of the 
technology diffusion perspective. Technovation, 28(3), 135–145. 
https://doi.org/10.1016/j.technovation.2007.10.003 

Lina Ahmed AbuHamra. (2015). An investigation into Building Information Modeling 
(BIM) application in Architecture, Engineering and Construction (AEC) industry in 
Gaza strip, (September 2015). Retrieved from 
http://library.iugaza.edu.ps/thesis/116796.pdf 

 



189 

Liu, H., Ke, W., Wei, K. K., Gu, J., & Chen, H. (2010). The role of institutional pressures 
and organizational culture in the firm’s intention to adopt internet-enabled supply 
chain management systems. Journal of Operations Management, 28(5), 372–384. 
https://doi.org/10.1016/j.jom.2009.11.010 

Liu, R., Issa, R. R. a, & Olbina, S. (2010). Factors influencing the adoption of building 
information modeling in the AEC Industry. Proceedings of the International 
Conference on Computing in Civil and Building Engineering, 7. 

Lohmöller, J.-B. (1989). Predictive vs. structural modeling: Pls vs. ml. In Latent variable 
path modeling with partial least squares (pp. 199–226). Springer. 

Lönngren, H. M., Rosenkranz, C., & Kolbe, H. (2010). Aggregated construction supply 
chains: Success factors in implementation of strategic partnerships. Supply Chain 
Management, 15(5), 404–411. https://doi.org/10.1108/13598541011068297 

Lu, H., Pishdad-Bozorgi, P., Wang, G., Xue, Y., & Tan, D. (2019). ICT implementation 
of small- and medium-sized construction enterprises: Organizational characteristics, 
driving forces, and value perceptions. Sustainability (Switzerland), 11(12), 1–20. 
https://doi.org/10.3390/su10023441 

Lu, H., Zhang, Q., Cui, Q., Luo, Y., Pishdad-Bozorgi, P., & Hu, X. (2021). How can 
information technology use improve construction labor productivity? An empirical 
analysis from China. Sustainability (Switzerland), 13(10), 1–13. 
https://doi.org/10.3390/su13105401 

Lu, W., Fung, A., Peng, Y., Liang, C., & Rowlinson, S. (2014). Cost-benefit analysis of 
Building Information Modeling implementation in building projects through 
demystification of time-effort distribution curves. Building and Environment, 82, 
317–327. https://doi.org/10.1016/j.buildenv.2014.08.030 

Lutterbeck, D. (2009). Migrants, weapons and oil: Europe and Libya after the sanctions. 
Journal of North African Studies, 14(2), 169–184. 
https://doi.org/10.1080/13629380802343558 

MacLennan, E., & Van Belle, J. P. (2014). Factors affecting the organizational adoption 
of service-oriented architecture (SOA). Information Systems and E-Business 
Management, 12(1), 71–100. https://doi.org/10.1007/s10257-012-0212-x 

Maditinos, D., Chatzoudes, D., & Sarigiannidis, L. (2016). Factors affecting e-business 
successful implementation. International Journal of Commerce and Management, 
24(4), 300–320. https://doi.org/10.1108/IJCoMA-07-2012-0043 

Mahalingam, A., Kashyap, R., & Mahajan, C. (2010). An evaluation of the applicability 
of 4D CAD on construction projects. Automation in Construction, 19(2), 148–159. 
https://doi.org/10.1016/j.autcon.2009.11.015 

Mangula, I.S., Van De Weerd, I., & Brinkkemper, S. (2014). The adoption of software-
as-a-service: An Indonesian case study. In Proceedings - Pacific Asia Conference 
on Information Systems, PACIS 2014. 

 



190 

Mangula, Ivonne Sartika, Weerd, I. van de, & Brinkkemper, S. (2015). Why do 
Companies Adopt or Reject SaaS? Looking at the Organizational Aspect. PACIS 
2015 Proceedings, (December 2016). Retrieved from 
http://aisel.aisnet.org/pacis2015/33 

Martins, R., Oliveira, T., & Thomas, M. A. M. A. (2016). An empirical analysis to assess 
the determinants of SaaS diffusion in firms. Computers in Human Behavior, 62, 19–
33. https://doi.org/10.1016/j.chb.2016.03.049 

Martins, R., Oliveira, T., Thomas, M., Tomás, S., & Tomas, S. (2019). Firms’ 
continuance intention on SaaS use – an empirical study. Information Technology 
and People, 32(1), 189–216. https://doi.org/10.1108/ITP-01-2018-0027 

Matthews, J., Love, P. E. D., Mewburn, J., Stobaus, C., & Ramanayaka, C. (2018). 
Building information modelling in construction: insights from collaboration and 
change management perspectives. Production Planning and Control, 29(3), 202–
216. https://doi.org/10.1080/09537287.2017.1407005 

Mcsweeney, B., & Mcsweeney, B. (2002). Human Relations. 
https://doi.org/10.1177/0018726702551004 

Mehran, D. (2016). Exploring the Adoption of BIM in the UAE Construction Industry 
for AEC Firms. Procedia Engineering, 145, 1110–1118. 
https://doi.org/10.1016/j.proeng.2016.04.144 

Mehrbod, S., Staub-French, S., Mahyar, N., & Tory, M. (2019). Beyond the clash: 
Investigating BIM-based building design coordination issue representation and 
resolution. Journal of Information Technology in Construction, 24(October 2017), 
33–57. 

Memon, M. A., Cheah, J.-H., Ramayah, T., Ting, H., Chuah, F., & Cham, T. H. (2019). 
Moderation Analysis: Issues and Guidelines. Journal of Applied Structural Equation 
Modeling, 3(1), i–xi. https://doi.org/10.47263/jasem.3(1)01 

Mesároš, P., Mandičák, T., & Behúnová, A. (2020). Use of BIM technology and impact 
on productivity in construction project management. Wireless Networks, 6. 
https://doi.org/10.1007/s11276-020-02302-6 

Meyer, A. D., Tsui, A. S., & Hinings, C. R. (1993). Configurational Approaches To 
Organizational Analysis. Academy of Management Journal, 36(6), 1175–1195. 
https://doi.org/10.2307/256809 

Mirchandani, D. A., & Motwani, J. (2001). Understanding small business electronic 
commerce adoption: an empirical analysis. Journal of Computer Information 
Systems, 41(3), 70–73. 

Mohtaramzadeh, M., Ramayah, T., & Jun-Hwa, C. (2017). B2B E-Commerce Adoption 
in Iranian Manufacturing Companies: Analyzing the Moderating Role of 
Organizational Culture. International Journal of Human–Computer Interaction, 
34(7), 621–639. https://doi.org/10.1080/10447318.2017.1385212 

 



191 

Monko, R. J., Berryman, C. W., & Friedland, C. J. (2017). Investigation of Factors and 
Sub-Factors Influencing Interorganizational Building Information Modeling 
Adoption. International Journal of Construction Engineering and Management, 
6(4), 160–167. https://doi.org/10.5923/j.ijcem.20170604.04 

Moore, G. C., & Benbasat, I. (1991). Development of an instrument to measure the 
perceptions of adopting an information technology innovation. Information Systems 
Research, 2(3), 192–222. https://doi.org/10.1287/isre.2.3.192 

Moshood, T. D., Nawanir, G., Sorooshian, S., Mahmud, F., & Adeleke, A. Q. (2020). 
Barriers and benefits of ICT adoption in the Nigerian construction industry. A 
comprehensive literature review. Applied System Innovation, 3(4), 1–19. 
https://doi.org/10.3390/asi3040046 

Mutai, A. (2009). Factors Influencing the Use of Building Informationmodeling (Bim) 
Within Leading Construction Firms in the United States of America. Indiana State 
University, (August 2007). 

Myers, & Avison, M. (2002). Qualitative research in information systems : a reader. 
London: SAGE. 

Naama, A., Haven-Tang, C., & Jones, E. (2008). Human resource development issues for 
the hotel sector in Libya. International Journal of Tourism Research, 10, 481–492. 
Retrieved from c:%5CDocuments and 
Settings%5Ce8902872%5CDesktop%5Cdata 
disk%5CLibrary%5CCURRENT%5CEndNote%5CCATALOGUED + 
LINKED%5C22-AhmedNaamaClaireHaven-Tang&EleriJones.pdf 

Nam, D. W., Kang, D., & Kim, S. H. (2015). Process of big data analysis adoption: 
Defining big data as a new IS innovation and examining factors affecting the 
process. Proceedings of the Annual Hawaii International Conference on System 
Sciences, 2015-March, 4792–4801. https://doi.org/10.1109/HICSS.2015.569 

Name, F., & Mazen, A. M. (2023). The Extent to which the national and organisational 
Culture Contributes to Delays of Libyan Construction Projects . Full Name Abdalla 
Mohamed Mazen A Thesis Submitted in Partial Fulfilment of the Requirements of 
Bournemouth University for the Degree of Doctor of Philosophy, (April). 

National Institute of Building Sciences. (2007). National BIM Standard - United States. 
Nbims-Us, Version 2. https://doi.org/10.1016/S0040-4039(01)82124-9 

NBS. (2019). National BIM Report. (Intergovernmental Panel on Climate Change, Ed.), 
RIBA Enterprises. Cambridge University Press. 
https://doi.org/10.1017/CBO9781107415324.004 

Ngab, A. S. (2010). Libya - the Construction Industry – an Overview. CBM-CI 
International Workshop, Karachi, Pakistan, 201–209. 

Ngowtanasawan, G. (2017). A Causal Model of BIM Adoption in the Thai Architectural 
and Engineering Design Industry. Procedia Engineering, 180, 793–803. 
https://doi.org/10.1016/j.proeng.2017.04.240 



192 

Nikas, A., Poulymenakou, A., & Kriaris, P. (2007). Investigating antecedents and drivers 
affecting the adoption of collaboration technologies in the construction industry. 
Automation in Construction, 16(5), 632–641. 
https://doi.org/10.1016/j.autcon.2006.10.003 

Noghabaei, M., Heydarian, A., Balali, V., & Han, K. (2020). Trend analysis on adoption 
of virtual and augmented reality in the architecture, engineering, and construction 
industry. Data, 5(1). https://doi.org/10.3390/data5010026 

Nusair, K., & Hua, N. (2010). Comparative assessment of structural equation modeling 
and multiple regression research methodologies: E-commerce context. Tourism 
Management, 31(3), 314–324. https://doi.org/10.1016/j.tourman.2009.03.010 

Okakpu, A., GhaffarianHoseini, A., Tookey, J., Haar, J., & Ghaffarianhoseini, A. (2019). 
Exploring the environmental influence on BIM adoption for refurbishment project 
using structural equation modelling. Architectural Engineering and Design 
Management, 16(1), 41–57. https://doi.org/10.1080/17452007.2019.1617671 

Oliveira, T., & Martins, M. (2011). Literature review of Information Technology 
Adoption Models at Firm Level. Electronic Journal of Information …, 14(1), 110–
121. Retrieved from 
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&au
thtype=crawler&jrnl=15666379&AN=65267826&h=+3mBLgsH44TuP+Md6aBO
WR03issM0HLuIC10e2bYsd573ACXyFRydASKNeJIVclRbeOPZqZtJv6cXzNTj
E4tdA==&crl=c 

Oliveira, T., & Martins, M. F. (2010a). Firms Patterns of e-Business Adoption: Evidence 
for the European Union-27. Information Systems, 13(1), 47–56. 

Oliveira, T., & Martins, M. F. (2010b). Understanding e‐business adoption across 
industries in European countries. Industrial Management & Data Systems, 110(9), 
1337–1354. https://doi.org/10.1108/02635571011087428 

Oliveira, T., Martins, R., Sarker, S., Thomas, M., & Popovič, A. (2019). Understanding 
SaaS adoption: The moderating impact of the environment context. International 
Journal of Information Management, 49(February), 1–12. 
https://doi.org/10.1016/j.ijinfomgt.2019.02.009 

Oliveira, T., Thomas, M., & Espadanal, M. (2014). Assessing the determinants of cloud 
computing adoption: An analysis of the manufacturing and services sectors. 
Information and Management, 51(5), 497–510. 
https://doi.org/10.1016/j.im.2014.03.006 

Orlikowski, W. J., & Baroudi, J. J. (1991). Studying information technology in 
organizations: Research approaches and assumptions. Information Systems 
Research, 2(1), 1–28. https://doi.org/10.1287/isre.2.1.1 

Osman, J., Mazlina, S., Khuzzan, S., & Razaksapian, A. (2015). Building Information 
Modelling : Proposed Adoption Model For Quantity Surveying Firms. Proceeding 
of IC-ITS 2015, International Conference on Information Technology & Society, 
(June), 151–165. 



193 

Panuwatwanich, K., & Peansupap, V. (2013). Factors Affecting the Current Diffusion of 
BIM: A Qualitative Study of Online Professional Network. Creative Construction 
Conference , Budapest, Hungary, 575–586. 

Parker, C. M., & Castleman, T. (2009). Small firm e-business adoption: A critical 
analysis of theory. Journal of Enterprise Information Management, 22(1–2), 167–
182. https://doi.org/10.1108/17410390910932812 

Peansupap, V., & Walker, D. H. T. (2005). Factors enabling information and 
communication technology diffusion and actual implementation in construction 
organisations. Electronic Journal of Information Technology in Construction, 
10(March), 193–218. 

Perneger, T. V., Courvoisier, D. S., Hudelson, P. M., & Gayet-Ageron, A. (2015). Sample 
size for pre-tests of questionnaires. Quality of Life Research, 24(1), 147–151. 
https://doi.org/10.1007/s11136-014-0752-2 

Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012). Sources of method bias 
in social science research and recommendations on how to control it. Annual Review 
of Psychology, 63, 539–569. https://doi.org/10.1146/annurev-psych-120710-
100452 

Porwal, A., & Hewage, K. N. (2013). Building Information Modeling (BIM) partnering 
framework for public construction projects. Automation in Construction, 31, 204–
214. https://doi.org/10.1016/j.autcon.2012.12.004 

Porwal, A., Parsamehr, M., Szostopal, D., & Hewage, K. (2020). The integration of 
building information modeling ( BIM ) and system dynamic modeling to minimize 
construction waste generation from change orders. International Journal of 
Construction Management, 0(0), 1–20. 
https://doi.org/10.1080/15623599.2020.1854930 

Poulis, E., Poulis, K., & Dooley, L. (2013). “Information communication technology” 
innovation in a non-high technology sector: achieving competitive advantage in the 
shipping industry. Service Industries Journal, 33(6), 594–608. 
https://doi.org/10.1080/02642069.2011.623776 

Premkumar, G. (1999). Adoption of new information technologies in small businesses. 
Proceedings - Annual Meeting of the Decision Sciences Institute, 2, 859–861. 

Premkumar, G., & Potter, M. (1995). Adoption of Computer Aided Software Engineering 
(Case) Technology: an Innovation Adoption Perspective. Data Base Advances, 
26(2), 105–124. https://doi.org/10.1145/217278.217291 

Premkumar, G., Ramamurthy, K., & Crum, M. (1997). Determinants of EDI adoption in 
the transportation industry. European Journal of Information Systems, 6(2), 107–
121. https://doi.org/10.1057/palgrave.ejis.3000260 

Puklavec, B., Oliveira, T., & Popovič, A. (2018). Understanding the determinants of 
business intelligence system adoption stages an empirical study of SMEs. Industrial 
Management and Data Systems, 118(1), 236–261. https://doi.org/10.1108/IMDS-
05-2017-0170 



194 

Qin, X., Shi, Y., Lyu, K., & Mo, Y. (2020). Using a Tam-Toe Model To Explore Factors 
of Building Information Modelling (Bim) Adoption in the Construction Industry. 
Journal of Civil Engineering and Management, 26(3), 259–277. 
https://doi.org/10.3846/jcem.2020.12176 

Rahman, A. A., Kamarulzaman, N. H., & Sambasivan, M. (2013). A study on 
organizational culture, performance, and technological adoption behaviours of 
Malaysian food-processing SMEs. Pertanika Journal of Social Science and 
Humanities, 21(SPEC. ISSUE), 231–256. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1079.8483&rep=rep1&t
ype=pdf 

Rakib, M. F. H., Howlader&, S., & Rahman, M. (2018). Factors Affecting the Bim 
Adoption in the Construction Industry of Bangladesh. In 4th International 
Conference on Advances in Civil Engineering 2018 (ICACE 2018) (p. 7). Retrieved 
from www.cuet.ac.bd 

Ramanathan, L., Krishnan, S. (2015). An empirical investigation into the adoption of 
open source software in Information Technology outsourcing organizations 
Lakshmanan. Journal of Systems and Information Technology, 17(2), 167–192. 
Retrieved from https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84929920821&doi=10.1108%2FJSIT-10-2014-0070&partnerID=40&md5= 

Rashidian, S., Drogemuller, R., & Omrani, S. (2022). THE COMPATIBILITY OF 
EXISTING BIM MATURITY MODELS WITH LEAN CONSTRUCTION AND 
INTEGRATED PROJECT DELIVERY, 27(December 2021). 
https://doi.org/10.36680/j.itcon.2022.024 

Raymond, L., Julien, P. A., & Ramangalahy, C. (2001). Technological scanning by small 
Canadian manufacturers. Journal of Small Business Management, 39(2), 123–138. 
https://doi.org/10.1111/1540-627x.00012 

Ringle, C. M., Sarstedt, M., & Straub, D. W. (2012a). A critical look at the use of PLS-
SEM in MIS quarterly. MIS Quarterly: Management Information Systems, 36(1). 
https://doi.org/10.2307/41410402 

Ringle, C. M., Sarstedt, M., & Straub, D. W. (2012b). THE EDITOR’S CORNER 
Request Permissions / Order Reprints. MIS Quarterly, 36(1), iii–xiv. 

Roberts, P. W., & Greenwood, R. (1997). Integrating Transaction Cost and Institutional 
Theories: Toward a Constrained-Efficiency Framework for Understanding 
Organizational Design Adoption. The Academy of Management Review, 22(2), 346. 
https://doi.org/10.2307/259326 

Rodríguez-Ardura, I., & Meseguer-Artola, A. (2010). Toward a longitudinal model of e-
commerce: Environmental, technological, and organizational drivers of B2C 
adoption. Information Society, 26(3), 209–227. 
https://doi.org/10.1080/01972241003712264 

Rogers, E. M. (1983). Diffusion of innovations (4th ed.). NY: Free Press. 

 



195 

Rogers, J., Chong, H.-Y., & Preece, C. (2015). Adoption of Building Information 
Modelling technology (BIM). Engineering, Construction and Architectural 
Management, 22(4), 424–445. https://doi.org/10.1108/ECAM-05-2014-0067 

Rondović, B., Djuričković, T., & Kašćelan, L. (2019). Drivers of e-business diffusion in 
tourism: A decision tree approach. Journal of Theoretical and Applied Electronic 
Commerce Research, 14(1), 30–50. https://doi.org/10.4067/S0718-
18762019000100104 

Rosli, K., Yeow, P. H. P., & Siew, E.-G. (2013). Adoption of Audit Technology among 
Audit Firms. 24th Australasian Conference on Information Systems, (December). 

Rouhani, S., Ashrafi, A., Ravasan, A. Z., & Afshari, S. (2018). Business Intelligence 
Systems Adoption Model. Journal of Organizational and End User Computing, 
30(2), 43–70. https://doi.org/10.4018/joeuc.2018040103 

Sadeghi, M., Elliott, J. W., Porro, N., & Strong, K. (2019). Developing building 
information models (BIM) for building handover, operation and maintenance. 
Journal of Facilities Management, 17(3), 301–316. https://doi.org/10.1108/JFM-
04-2018-0029 

Sadek, K., El-Bastawissi, I., Raslan, R., & Sayary, S. (2019). Impact of Bim on Building 
Design Quality. BAU Journal-Creative Sustainable Development, 1(1). Retrieved 
from 
https://digitalcommons.bau.edu.lb/csdjournalAvailableat:https://digitalcommons.b
au.edu.lb/csdjournal/vol1/iss1/1 

Saeeh, Atef, A. (2010). Durham E-Theses COMMERCIAL RELATIONS BETWEEN 
LIBYA AND THE EU : A PERCEPTION ANALYSIS OF. 

Safari, F., Safari, N., Hasanzadeh, A., Authors, F., Safari, F., Safari, N., & Hasanzadeh, 
A. (2015). The adoption of software-as-a-service (SaaS): ranking the determinants. 
Journal of Enterprise Information Management, 28(3), 400–422. 
https://doi.org/10.1108/JEIM-02-2014-0017 

Saka, A. B., & Chan, D. W. M. (2019). A scientometric review and metasynthesis of 
building information modelling (BIM) research in Africa. Buildings, 9(4). 
https://doi.org/10.3390/buildings9040085 

Saka, A. B., & Chan, D. W. M. (2020a). Adoption and implementation of building 
information modelling (BIM) in small and medium-sized enterprises (SMEs): a 
review and conceptualization. Engineering, Construction and Architectural 
Management, 28(7), 1829–1862. https://doi.org/10.1108/ECAM-06-2019-0332 

Saka, A. B., & Chan, D. W. M. (2020b). Profound barriers to building information 
modelling (BIM) adoption in construction small and medium-sized enterprises 
(SMEs): An interpretive structural modelling approach. Construction Innovation, 
20(2), 261–284. https://doi.org/10.1108/CI-09-2019-0087 

Saleh, M. (2023). Barriers for Implementing Building Information Modelling ( BIM ) in 
Libya, (January), 21–39. 



196 

Santos, M. C. F., Costa, D. B., & Ferreira, E. de A. M. (2021). Conceptual Framework 
for Integrating Cost Estimating and Scheduling with BIM. Lecture Notes in Civil 
Engineering, 98, 613–625. https://doi.org/10.1007/978-3-030-51295-8_43 

Sarstedt, M., Hair, J. F., Cheah, J. H., Becker, J. M., & Ringle, C. M. (2019). How to 
specify, estimate, and validate higher-order constructs in PLS-SEM. Australasian 
Marketing Journal, 27(3), 197–211. https://doi.org/10.1016/j.ausmj.2019.05.003 

Sarstedt, M., Hair, J. F., Ringle, C. M., Thiele, K. O., & Gudergan, S. P. (2016). 
Estimation issues with PLS and CBSEM: Where the bias lies! Journal of Business 
Research, 69(10), 3998–4010. https://doi.org/10.1016/j.jbusres.2016.06.007 

Saunders, M., Lewis, P., & Thornhill, A. (2009). for Business Students Fi Fth Edition. 
https://doi.org/10.1017/CBO9781107415324.004 

Schein, E. H. (2016). Organizational culture and leadership. Procedia - Social and 
Behavioral Sciences (Vol. 31). John Wiley & Sons, Inc. Retrieved from 
https://linkinghub.elsevier.com/retrieve/pii/S1877042811030850 

Schein, E. H. (2018). Corporate Culture: What It Is and How to Change It. Lightning 
Source Inc. 

Schwarz, C., & Schwarz, A. (2014). To Adopt or Not to Adopt: A Perception-Based 
Model of the EMR Technology Adoption Decision Utilizing the Technology-
Organization- Environment Framework Colleen. Journal of Organizational and 
End User Computing, 26(4), 57–79. https://doi.org/10.4018/joeuc.2014100104 

Scott, W. R. (2013). Institutions and organizations: Ideas, interests, and identities. Sage 
publications. 

Senyo, P. K. P. K., Effah, J., & Addae, E. (2016). Preliminary insight into cloud 
computing adoption in a developing country Prince. Journal of Enterprise 
Information Management, 29(4), 505–524. https://doi.org/10.1108/JEIM-09-2014-
0094 

Sharma, A., Thomas, D., & Konsynski, B. (2008). Strategic and institutional perspectives 
in the evaluation, adoption and early integration of radio frequency identification 
(RFID): An empirical investigation of current and potential adopters. Proceedings 
of the Annual Hawaii International Conference on System Sciences, 1–10. 
https://doi.org/10.1109/HICSS.2008.412 

Shebob, A., Dawood, N., Xu, Q., Egbu, C., & Lou, E. C. W. (2011). Analysing 
construction delay factors: A case study of building construction project in Libya. 
Management, 1005(September), 1012. 

Shih, T. H., & Xitao, F. (2008). Comparing response rates from web and mail surveys: A 
meta-analysis. Field Methods, 20(3), 249–271. 
https://doi.org/10.1177/1525822X08317085 

Shim, S., Lee, B., & Kim, S. L. (2018). Rival precedence and open platform adoption: 
An empirical analysis. International Journal of Information Management, 38(1), 
217–231. https://doi.org/10.1016/j.ijinfomgt.2017.10.001 



197 

Siedlecki, S. L. (2020). Understanding Descriptive Research Designs and Methods. 
Clinical Nurse Specialist, 34(1), 8–12. 
https://doi.org/10.1097/NUR.0000000000000493 

Sila, I., & Dobni, D. (2012). Patterns of B2B e-commerce usage in SMEs. Industrial 
Management and Data Systems, 112(8), 1255–1271. 
https://doi.org/10.1108/02635571211264654 

Simamora, B. H., & Sarmedy, J. (2015). Improving services through adoption of cloud 
computing at PT XYZ in Indonesia. Journal of Theoretical and Applied Information 
Technology, 73(3), 395–404. 

Simoes, A. C., Barros, A. C., & Soares, A. L. (2018). Conceptual framework for the 
identification of influential contexts of the adoption decision. Proceedings - IEEE 
16th International Conference on Industrial Informatics, INDIN 2018, 1059–1064. 
https://doi.org/10.1109/INDIN.2018.8471963 

Solow, R. M. (1956). A Contribution to the Theory of Economic Growth. The Quarterly 
Journal of Economic, 70(1), 65–94. Retrieved from 
http://www.jstor.org/stable/1884513 Accessed: 

Son, H., Lee, S., Hwang, N., & Kim, C. (2014). The Adoption of Building Information 
Modeling in the Design Organization: An Empirical Study of Architects in Korean 
Design Firms H. 31st International Symposium on Automation and Robotics in 
Construction and Mining, ISARC 2014 - Proceedings, (Isarc), 194–201. 

Son, Hyojoo, Lee, S., & Kim, C. (2015). What drives the adoption of building 
information modeling in design organizations? An empirical investigation of the 
antecedents affecting architects’ behavioral intentions. Automation in Construction, 
49(PA), 92–99. https://doi.org/10.1016/j.autcon.2014.10.012 

Son, J. Y., & Benbasat, I. (2007). Organizational buyer’s adoption and use of B2B 
electronic marketplaces: Efficiency- and legitimacy-oriented perspectives. Journal 
of Management Information Systems, 24(1), 55–99. 
https://doi.org/10.2753/MIS0742-1222240102 

Soto-Acosta, P., Perez-Gonzalez, D., & Popa, S. (2014). Determinants of Web 2.0 
technologies for knowledge sharing in SMEs. Service Business, 8(3), 425–438. 
https://doi.org/10.1007/s11628-014-0247-9 

Spio-kwofie, A., & Ocloo, E. C. (2019). The Moderating Role of Organizational Culture 
on Business to Business Electronic Commerce Adoption in Small and Medium 
Manufacturing Firms Author ’ s Details : ( 1 ) Hu Xuhua ( 2 ) Chosni ... The 
Moderating Role of Organizational Culture on Business to Bu, (April). 

Stock, G. N., McFadden, K. L., & Gowen, C. R. (2007). Organizational culture, critical 
success factors, and the reduction of hospital errors. International Journal of 
Production Economics, 106(2), 368–392. https://doi.org/10.1016/j.ijpe.2006.07.005 

Stone, M. (1974). Cross-Validatory Choice and Assessment of Statistical Predictions. 
Journal of the Royal Statistical Society: Series B (Methodological), 36(2), 111–133. 
https://doi.org/10.1111/j.2517-6161.1974.tb00994.x 



198 

Strauss, A., & Corbin, J. (1994). Competing Paradigms in Quualitative Research. 
Handbook of Qualitative Research. 

Subramanian, A., & Nilakanta, S. (1996). Organizational innovativeness: Exploring the 
relationship between organizational determinants of innovation, types of 
innovations, and measures of organizational performance. Omega, 24(6), 631–647. 
https://doi.org/10.1016/S0305-0483(96)00031-X 

Succar, B. (2009). Building information modelling framework: A research and delivery 
foundation for industry stakeholders. Automation in Construction, 18(3), 357–375. 
https://doi.org/10.1016/j.autcon.2008.10.003 

Sulaiman, H., Magaireh, A., & Ramli, R. (2018). Adoption of Cloud-based E-Health 
Record through the Technology, Organization and Environment Perspective. 
International Journal of Engineering & Technology, 7(4.35), 609. 
https://doi.org/10.14419/ijet.v7i4.35.22923 

SWESSI, A. (2022). Profile: Children of the 90s comes of age. Lancet (London, 
England), 4(1), 1938. https://doi.org/10.1016/s0140-6736(12)60843-5 

Taber, K. S. (2018). The Use of Cronbach’s Alpha When Developing and Reporting 
Research Instruments in Science Education. Research in Science Education, 48(6), 
1273–1296. https://doi.org/10.1007/s11165-016-9602-2 

Taherdoost, H. (2016). Sampling Methods in Research Methodology; How to Choose a 
Sampling Technique for Research. International Journal of Academic Research in 
Management (IJARM), 5(2), 18–27. 

Tarhini, A., Al-Gharbi, K., Al-Badi, A., & AlHinai, Y. S. (2018). An Analysis of the 
Factors Affecting the Adoption of Cloud Computing in Higher Educational 
Institutions. International Journal of Cloud Applications and Computing, 8(4), 49–
71. https://doi.org/10.4018/ijcac.2018100104 

Tenenhaus, M., Vinzi, V. E., Chatelin, Y. M., & Lauro, C. (2005). PLS path modeling. 
Computational Statistics and Data Analysis, 48(1), 159–205. 
https://doi.org/10.1016/j.csda.2004.03.005 

Thatcher, S. M. B., Foster, W., & Zhu, L. (2006). B2B e-commerce adoption decisions 
in Taiwan : The interaction of cultural and other institutional factors, 5, 92–104. 
https://doi.org/10.1016/j.elerap.2005.10.005 

The Cabinet Office. (2011). Government Construction Strategy. Construction, (May). 

Thong, J. Y. L. (1995). CEO Characteristics , Organizational Characteristics and 
Information Technology Adoption in Small Businesses, 23(4). 

Thwaites, R. (2020). Research design and methodology. Changing Names and Gendering 
Identity, 32–42. https://doi.org/10.4324/9781315571256-9 

Tornatzky, L., & Fleischer, M. (1990). The process of technology innovation. Lexington, 
MA: Lexington Books, 165. 



199 

Tornatzky, L. G., Fleischer, M., & Chakrabarti, A. K. (n.d.). Processes of technological 
innovation. Lexington Books. 

Troshani, I., Rampersad, G., & Plewa, C. (2011). Organisational adoption of e-business: 
the case of an innovation management tool at a university and technology transfer 
office. International Journal of Networking and Virtual Organisations, 9(3), 265. 
https://doi.org/10.1504/ijnvo.2011.042483 

Tsai, M.-H., Mom, M., & Hsieh, S.-H. (2014). Developing critical success factors for the 
assessment of BIM technology adoption: part I. Methodology and survey. Journal 
of the Chinese Institute of Engineers, 37(7), 845–858. 
https://doi.org/10.1080/02533839.2014.888811 

Tsai, M. C., Lee, W., & Wu, H. C. (2010). Determinants of RFID adoption intention: 
Evidence from Taiwanese retail chains. Information and Management, 47(5–6), 
255–261. https://doi.org/10.1016/j.im.2010.05.001 

Tse, T. C. K., Wong, K. D. A. K. W. F., & Wong, K. D. A. K. W. F. (2005). The utilisation 
of Building Information Models in nD modelling: A study of data interfacing and 
adoption barriers. Electronic Journal of Information Technology in Construction, 
10(February), 85–110. 

Tsui, A. S., Zhang, Z. X., Wang, H., Xin, K. R., & Wu, J. B. (2006). Unpacking the 
relationship between CEO leadership behavior and organizational culture. 
Leadership Quarterly, 17(2), 113–137. 
https://doi.org/10.1016/j.leaqua.2005.12.001 

Turk, Ž. (2021). Structured analysis of ICT adoption in the European construction 
industry. International Journal of Construction Management, 0(0), 1–7. 
https://doi.org/10.1080/15623599.2021.1925396 

Twati, J. (2008). The Influence of Societal Culture on the Adoption of Information 
Systems : The Case of Libya. Communications of the IIMA, 8(1), 1–12. 

Ullah, K., Raitviir, C., Lill, I., & Witt, E. (2020). BIM adoption in the AEC/FM industry 
– The case for issuing building permits. International Journal of Strategic Property 
Management, 26(4), 400–413. https://doi.org/10.3846/ijspm.2020.13676 

Umar, T. (2018). Causes of delay in construction projects in Oman. Middle East J. of 
Management, 5(2), 121. https://doi.org/10.1504/mejm.2018.10012114 

Usunier, J.-C. (1998). International and cross-cultural management research. Sage. 

Valencia, J. C. N., Valle, R. S., & Jiménez, D. J. (2010). Organizational culture as 
determinant of product innovation. European Journal of Innovation Management, 
13(4), 466–480. https://doi.org/10.1108/14601061011086294 

Van Berlo, L., & Hendriks, H. (2012). Bim Quickscan: Benchmark of Bim Performance 
in the Netherlands. CIB W78 2012: 29th International Conference, 17–19. 

 



200 

Van Huy, L., Rowe, F., Truex, D., & Huynh, M. Q. (2012). An Empirical Study of 
Determinants of E-Commerce Adoption in SMEs in Vietnam. Journal of Global 
Information Management, 20(3), 23–54. https://doi.org/10.4018/jgim.2012070102 

Vasantha, R. N., & Harinarayana, N. S. (2016). Online survey tools : A case study of 
Google Forms Online. The National Conference on "Scientific, Computational & 
Information Research Trends in Engineering, GSSS-IETW, Mysore (2016, January), 
(January 2016), 1–12. Retrieved from 
https://www.researchgate.net/publication/326831738 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). USER 
ACCEPTANCE OF INFORMATION TECHNOLOGY: TOWARD A UNIFIED 
VIEW. International Encyclopedia of Ergonomics and Human Factors, Second 
Edition - 3 Volume Set, 27(3), 425–478. 
https://doi.org/10.1201/9780849375477.ch230 

Vidalakis, C., Abanda, F. H., & Oti, A. H. (2020). BIM adoption and implementation: 
focusing on SMEs. Construction Innovation, 20(1), 128–147. 
https://doi.org/10.1108/CI-09-2018-0076 

Vinzi., V. E., Chin., W. W., Henseler, J., & Wang., H. (2010). Partial Least Squares 
Concepts, Methods and Applications. The Journal of Biological Chemistry, 206(1), 
39–49. https://doi.org/DOI 10.1007/978-3-540-32827-8 

Vitalari, N. P., & Venkatesh, A. (1991). Longitudinal Surveys in Information Systems 
Research: An Examination of Issues, Methods, and Applications. Information 
Systems Journal, (July), 115–144. Retrieved from 
www.crito.uci.edu/noah%5Cnhttp://www.crito.uci.edu/papers/1991/LongSurveyIn
foSys.pdf 

Waarts, E., Van Everdingen, Y. M., Van Hillegersberg, J., Everdingen, Y. M. Van, 
Hillegersberg, J. Van, Van Everdingen, Y. M., & Van Hillegersberg, J. (2002). The 
dynamics of factors affecting the adoption of innovations. Journal of Product 
Innovation Management, 19(6), 412–423. https://doi.org/10.1016/S0737-
6782(02)00175-3 

Wang, G., Liu, Z., & Wang, H. (2016). Key Factors Affecting BIM Adoption in China 
Based on TOE & RC. International Conference on Mechanics, Materials and 
Structural Engineering (ICMMSE 2016) Key, (Icmmse), 103–108. 

Wang, G., Lu, H., Hu, W., Gao, X., & Pishdad-Bozorgi, P. (2020). Understanding 
Behavioral Logic of Information and Communication Technology Adoption in 
Small- and Medium-Sized Construction Enterprises: Empirical Study from China. 
Journal of Management in Engineering, 36(6), 05020013. 
https://doi.org/10.1061/(asce)me.1943-5479.0000843 

Wang, G., & Song, J. (2017). The relation of perceived benefits and organizational 
supports to user satisfaction with building information model (BIM). Computers in 
Human Behavior, 68, 493–500. https://doi.org/10.1016/j.chb.2016.12.002 

 



201 

Wang, Y.-M., Wangb, Y.-S., & Yang, Y.-F. (2010). Understanding the determinants of 
RFID adoption in the manufacturing industry. Technological Forecasting and 
Social Change, 77(5), 803–815. https://doi.org/10.1016/j.techfore.2010.03.006 

Wang, Y. M., & Wang, Y. C. (2016). Determinants of firms’ knowledge management 
system implementation: An empirical study. Computers in Human Behavior, 64, 
829–842. https://doi.org/10.1016/j.chb.2016.07.055 

Wei, J., Lowry, P. B., & Seedorf, S. (2015). The assimilation of RFID technology by 
Chinese companies: A technology diffusion perspective. Information and 
Management, 52(6), 628–642. https://doi.org/10.1016/j.im.2015.05.001 

White, J. C., Varadarajan, P. R., & Dacin, P. A. (2003). Market situation interpretation 
and response: The role of cognitive style, organizational culture, and information 
use. Journal of Marketing, 67(3), 63–79. 
https://doi.org/10.1509/jmkg.67.3.63.18654 

Wobodo, C. C., & Asawo, S. P. (2021). Leaders’ Normative Isomorphic Pressure 
Response and Survivability of Telecommunication Firms in Nigeria. Journal of 
Business and Economic …, 6(3), 125–132. 
https://doi.org/10.11648/j.jbed.20210603.11 

Wolf, M., Beck, R., & König, W. (2012). Environmental Dynamics as Driver of On- 
Demand Computing Infrastructures – Empirical Insights from the Financial Services 
Industry in UK. ECIS, (2012), 1–14. 

Won, J., Lee, G., Dossick, C., M.ASCE, & Messner, J. (2013). Where to Focus for 
Successful Adoption of Building Information Modeling within Organization. 
Journal of Construction Engineering and Management, 142(March), 1–12. 
https://doi.org/10.1061/(ASCE)CO.1943-7862 

Wong, S. Y., & Gray, J. (2019). Barriers to implementing Building Information 
Modelling (BIM) in the Malaysian construction industry. IOP Conference Series: 
Materials Science and Engineering, 495(1). https://doi.org/10.1088/1757-
899X/495/1/012002 

World Economic Forum. (2016). Shaping the Future of Construction A Breakthrough in 
Mindset and Technology. World Economic Forum (WEF). Retrieved from 
http://www3.weforum.org/docs/WEF_Shaping_the_Future_of_Construction_full_r
eport__.pdf 

Wu, F., Mahajan, V., & Balasubramanian, S. (2003). An Analysis of E-Business 
Adoption and Its Impact on Business Performance. Journal of the Academy of 
Marketing Science, 31(4), 425–447. https://doi.org/10.1177/0092070303255379 

Wu, X., & Subramaniam, C. (2011). Understanding and predicting radio frequency 
identification (RFID) adoption in supply Chains. Journal of Organizational 
Computing and Electronic Commerce, 21(4), 348–367. 
https://doi.org/10.1080/10919392.2011.614203 

 



202 

Xu, W., Ou, P., & Fan, W. (2017). Antecedents of ERP assimilation and its impact on 
ERP value: A TOE-based model and empirical test. Information Systems Frontiers, 
19(1), 13–30. https://doi.org/10.1007/s10796-015-9583-0 

Yang, Z., Sun, J., Zhang, Y., & Wang, Y. (2015). Understanding SaaS adoption from the 
perspective of organizational users: A tripod readiness model. Computers in Human 
Behavior, 45, 254–264. https://doi.org/10.1016/j.chb.2014.12.022 

Yoon, T. E., & George, J. F. (2013). Why aren’t organizations adopting virtual worlds? 
Computers in Human Behavior, 29(3), 772–790. 
https://doi.org/10.1016/j.chb.2012.12.003 

Zhai, C. (2010). Research on post-adoption behavior of B2B e-marketplace in China. In 
2010 International Conference on Management and Service Science, MASS 2010. 
https://doi.org/10.1109/ICMSS.2010.5576774 

Zhang, H., & Xiao, J. (2017). Assimilation of social media in local government: An 
examination of key drivers. Electronic Library, 35(3), 427–444. 
https://doi.org/10.1108/EL-09-2016-0182 

Zhao, X. (2017). A scientometric review of global BIM research: Analysis and 
visualization. Automation in Construction. Elsevier. 
https://doi.org/10.1016/j.autcon.2017.04.002 

Zhu, K., Dong, S., Xu, S. X., & Kraemer, K. L. (2006). Innovation diffusion in global 
contexts: Determinants of post-adoption digital transformation of European 
companies. European Journal of Information Systems, 15(6), 601–616. 
https://doi.org/10.1057/palgrave.ejis.3000650 

Zhu, K., & Kraemer, K. L. (2005). Post-adoption variations in usage and value of e-
business by organizations: Cross-country evidence from the retail industry. 
Information Systems Research, 16(1), 61–84. 
https://doi.org/10.1287/isre.1050.0045 

Zhu, K., Kraemer, K., & Xu, S. (2003). Electronic business adoption by European firms: 
A cross-country assessment of the facilitators and inhibitors. European Journal of 
Information Systems, 12(4), 251–268. 
https://doi.org/10.1057/palgrave.ejis.3000475 

Zinov’ev, D. V., & Sole, P. (2004). Quaternary codes and biphase sequences from Z8-
codes. Problemy Peredachi Informatsii, 40(2), 50–62. https://doi.org/10.1023/B 


	ACKNOWLEDGEMENTS
	ABSTRAK
	ABSTRACT
	TABLE OF CONTENT
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	LIST OF APPENDICES
	CHAPTER 1    INTRODUCTION
	1.1 Background of study
	1.2 Problem Statement
	1.3 Research Questions
	1. What is the current level of awareness and the usability of Building Information Modelling (BIM) in the Libyan construction industry?
	2. What are the technological, organizational, and environmental factors that influence BIM adoption in the Libyan construction organizations?
	3. Is the relationship between technological, organizational, and environmental factors and BIM adoption moderated by organizational culture?
	4. What is model that guides the adoption of BIM among Libya construction organizations.

	1.4 Research Objectives
	1. To identify the level of awareness and the usability of Building Information Modelling (BIM) in the Libyan construction industry.
	2. To determine the technological, organizational, and environmental factors impact on BIM adoption in Libya construction organizations.
	3. To investigate the moderating role of organizational culture on the relationship between technological, organizational, and environmental factors and BIM adoption.
	4. To develop and test a model that guides the adoption of BIM among Libya construction organizations.

	1.5 The significance of the Study
	1.5.1  Theoretical contribution
	1.5.2 Practical contribution

	1.6 The scopr of the study
	1.7 Organization of the Thesis

	CHAPTER 2    LITERATURE REVIEW
	2.1 Libya demographic
	2.2 Libyan Construction Industry
	2.3 The construction Industry World Wide
	2.4 IT innovation's role in the construction sector 
	2.5 BIM Definition and concepts
	2.6 Understanding BIM
	2.7 The BIM adoption process
	2.8 Factors Affecting BIM Adoption
	2.8.1 Factors Affecting BIM Adoption in Developed Countries
	2.8.2 Factors Affecting BIM adoption in Developing Countries

	2.9 IT innovation adoption in construction industry
	2.10 TOE factors Affecting the Adoption of Advanced IT with Specific Emphasis on BIM
	2.10.1 The technological factors that influence organizations to adopt and use advanced IT such as BIM in their activities
	2.10.2 The organizational factors that influence organizations to adopt advanced IT such as BIM in their activities.
	2.10.3 The environmental factors that influence organizations to adopt and use advanced IT such as BIM in their activities
	2.10.4 Most frequent TOE factors influencing advanced IT adoption
	2.10.4.1 Technological Factors
	Perceived Relative Advantage
	Perceived Compatibility
	Perceived Complexity

	2.10.4.2 Organizational Factors
	2.10.4.3 Environment context


	2.11 TOE contexts and moderators' role
	2.12 Theories and Models Applied in technology Adoption in Organization
	2.12.1 Diffusion of Innovation (DOI) Theory
	2.12.2 Institutional Theory (INT)
	2.12.3 Technology-Organization-Environment (TOE) Theory

	2.13 Selected Theory in this Research
	2.14 Literature Review on Organizational Culture
	2.15 Proposed Research Model
	2.15.1 Technological Factors
	2.15.1.1 Perceived Relative Advantages
	2.15.1.2 Compatibility
	2.15.1.3 Complexity

	2.15.2 Organizational Factors
	2.15.2.1  Management Support

	2.15.3 Environmental Factors
	2.15.3.1 Normative pressures
	2.15.3.2 Mimetic pressures
	2.15.3.3 Coercive pressures

	2.15.4 Organizational Culture and BIM adoption

	2.16  Summary

	CHAPTER 3    RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Research Paradigms
	3.3 Critical Theory Paradigm (CTP)
	3.4 Constructivist Paradigm
	3.5 Positivism Paradigm
	3.6 Justification of Choosing Positivism Paradigm for this Research
	3.7 Research Design
	3.8 Exploratory Approach
	3.8.1  Research Population
	3.8.2 Selection of Sampling Frame
	3.8.3 Consideration of Sample Size
	3.8.4 Sampling Method

	3.9 Survey Instrument
	3.9.1 Cross-Sectional Survey
	3.9.2 Questionnaire Design
	3.9.3  Construct Operationalization
	3.9.4 Translation of Questionnaire
	3.9.5 Questionnaire Pretesting and Pilot Test
	3.9.6  Questionnaire Distribution
	3.9.6.1 Survey Design Tool


	3.10 Data Analysis Techniques
	3.10.1 Data Preparation
	3.10.2 Descriptive Data Analysis
	3.10.3 Relative Importance Index RII

	3.11 Research Model Assessment
	3.11.1 Measurement Model Assessment Procedure and Criteria
	3.11.2 Organizational Culture as a Higher-Order Construct
	3.11.3 Structural Model Assessment Procedure and Criteria
	3.11.4 Analysis of Moderating Effects

	3.12 Model Verification by Experts
	3.13 Summary of Chapter 3

	CHAPTER 4    DATA ANALYSIS AND FINDINGS
	4.1 An Overview
	4.2 Non-Response Bias
	4.3  Descriptive Statistics
	4.3.1 Descriptive Statistics of Respondents Demographic Profile
	4.3.2 Descriptive Statistics of Organizations

	4.4 Preliminary Data Analysis
	4.4.1 Data Screening
	4.4.2  Detection of Outliers
	4.4.3 Common Method Variance
	4.4.4 Testing for Normality
	4.4.5 Descriptive Statistics of Organizations

	4.5 Descriptive Statistics of Instruments
	4.6 The awareness level of BIM
	4.7 Research Model Assessment
	4.7.1 Measurement Model Assessment
	4.7.1.1 Indicator Reliability
	4.7.1.2 Internal Consistency
	4.7.1.3  Convergent Validity
	4.7.1.4 Discriminant Validity

	4.7.2 Assessment of Second-order construct “Organizational Culture”
	4.7.3 Structural Model Assessment
	4.7.3.1 Collinearity Issue Assessment
	4.7.3.2 Path Coefficients
	4.7.3.3 Coefficient of Determination (R2)
	4.7.3.4 Effect Size (f2)
	4.7.3.5 Assessment of Predictive Relevance (Q2)
	4.7.3.6 Moderating Analysis


	4.8  Summary of the Hypotheses Evaluation
	4.9 Model Verification for BIM Adoption in Libyan Construction Organizations
	4.10  Main Findings
	4.11  Summary of Chapter 4

	CHAPTER 5    RESULTS AND DISCUSSION
	5.1 Introduction
	5.2 Awareness level
	5.3 Technological, organizational, and environmental Context on BIM adoption in Libya construction organizations.
	5.3.1 Technological Context
	5.3.1.1 Relative advantage
	5.3.1.2 Compatibility
	5.3.1.3 Complexity

	5.3.2 Organizational Context
	5.3.2.1 Management support

	5.3.3 Environmental Context
	5.3.3.1 Mimetic pressures
	5.3.3.2 Coercive pressures
	5.3.3.3 Normative pressure

	5.3.4 Organizational culture as a moderating factor of the relationship between technological, organizational, and environmental factors and BIM adoption.
	5.3.4.1 Moderating Role of Organizational Culture


	5.4 BIM adoption guide among Libya construction organizations
	5.5 Research Contributions and Implications
	5.5.1 Theoretical Contributions
	5.5.2 Research Implications
	5.5.3 Policymakers Implication

	5.6 Research Limitations
	5.7 Recommendation for Future Research
	5.8 Conclusion

	REFERENCES
	APPENDICES

