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BIM is a cooperative approach utilising a computer-generated model to 
coordinate and manage information throughout the project life cycle. 
However, BIM usage among construction professionals is affected by 
different factors toward reducing wastage in the construction 
processes and operations. This study evaluates the factors influencing 
BIM adoption among construction industry professionals. To gather 
data, structured questionnaires were administered to a sample of 70 
construction professionals in Gauteng province, South Africa, using 
systematic random sampling techniques, with a focus on identifying 
key factors impacting BIM utilisation in the industry. The questionnaire 
data were analysed using descriptive statistical methods. A statistical 
equation was employed to calculate the study's valid mean item score. 
The result of the study showed that lack of investment in BIM tools, lack 
of personnel training, high cost, and lack of basic BIM knowledge were 
the highest-ranked factors affecting BIM usage among professionals in 
the construction industry. In conclusion, the study established that 
professional bodies within the construction industry should train their 
members on the importance of using BIM tools for their construction 
processes and operations. It also indicated that the government should 
increase awareness of the use of BIM among construction professionals 
through ministries, departments, and agencies (MDAs). 
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1. Introduction 
Eastman [1] postulates that BIM is a digital methodology that supports the development, organisation, and 
utilisation of data-driven models throughout the various stages of a project’s life cycle, from initial planning and 
design through construction, operation and eventual decommissioning[2] postulates that the main purpose of 
adopting and using BIM in construction industries was to resolve issues faced within construction realm, such as 
low productivity, cost overruns, drastic competitiveness, ineffective communication, etc. BIM does not only look 
at the carrying out of 2D designs but also gives birth to other design processes that allow them to be carried out 
in 3D, 4D for programming and scheduling functions, and 5D for cost estimating purposes [3]. It makes 
construction professionals' work much easier [4]. 

The construction sector is in high demand; thus, it is essential to introduce new digital technologies for the 
construction process and operation [4]. The introduction of BIM has brought many changes in the construction 
industry in the past decades [4].  [4] posits that many challenges come with its adoption and usage among 
professionals within the construction industry [4]. [5] noted that BIM Usage is very costly and requires a lot of 
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practice among users, including construction professionals, before its adoption and usage for professional usage. 
In the construction process and operations, the usage of BIM is in the early stages of construction work [6]. 
Construction planners and designers in the early stage of the construction process use BIM tools like ArchiCAD 
and Revit to ensure that the design produced is suitable for specific work [6].  

However, the benefits of BIM are used for construction processes and operations in construction projects 
among construction professionals. To keep pace with global trends, the South African construction industry (SACI) 
must establish an effectual construction process that leverages BIM for improved project effectiveness. Therefore, 
this study aimed to examine the factors influencing BIM adoption among professionals within SACI. 

2. Literature Review 
The application of BIM is increasingly crucial in SACI, where there is a need for improved efficiency, accuracy, and 
cost-effectiveness in project delivery [7]. The construction sector in South Africa faces challenges such as limited 
resources, high project costs, and delays, all of which can be mitigated by adopting BIM practices [8]. BIM enables 
better collaboration, reduces project documentation errors, and enhances building lifecycle management, which 
is essential in a developing context [9]. Furthermore, the global shift towards digital construction highlights a 
competitive gap in SACI. By understanding the factors affecting BIM adoption, stakeholders can implement 
strategies to overcome barriers, increase adoption rates, and fully leverage BIM’s potential to transform the 
construction landscape [10]. Identifying these challenges is essential, ultimately helping foster a more sustainable 
and efficient SACI [8, 9]. 

Professionals in developing countries' construction industries have not efficiently adopted and used BIM for 
their construction operations and processes due to different factors [10]. One factor affecting BIM usage for 
construction processes is the willingness to invest in BIM adoption [10]. There is also a lack of motivation toward 
BIM adoption [11],[12]. The major barrier to using BIM among construction professionals is the insufficient 
involvement of stakeholders in BIM adoption and investment [13]. There is also a problem of BIM complexity and 
lack of professional knowledge and training [14]. The lack of involvement of professional bodies and lack of 
government agencies' involvement also contributes to the low usage of BIM among professionals [15]. [16] 
submitted that the usage of BIM, among other innovative technologies and tools among professionals, is affected 
by the lack of awareness and increased liabilities in usage. [17] argues that the resistance of different professionals 
to join forces, the lack of a legal system, and the lack of collaborative working processes make it impossible for 
BIM to work at its best among construction professionals. [18] & [19] asserts that issues such as cost, lack of highly 
skilled personnel, and low client demand for BIM usage in construction operations. [20] sustains that the poor 
usage of BIM in the SACI is due to the lack of knowledge regarding BIM and the lack of skills and government 
support. 

[21] noted that BIM is a complicated process and requires proper handling and understanding. [21] concluded 
that BIM's complexity also contributes to the low usage of BIM among professionals. BIM requires well-trained 
personnel to produce better results since it creates large file systems [22]. [22] noted that the lack of proper 
training on BIM application for construction processes and operations affects the better understanding of its usage 
among construction professionals. [23] postulated that the complexity of BIM usage in the construction industry 
has led to construction professionals' unwillingness to learn BIM tools and usage. [24] noted that BIM usage 
among professionals is affected by the level of risks and who will be responsible for the risks. The ambiguity of 
legal culpability among the stakeholders affects its usage among construction professionals [22]. [25] sustains 
that BIM usage is also affected by contractual constraints among construction stakeholders. 

3. Methodology 
This study was conducted in Johannesburg, Gauteng province in   South Africa, among construction professionals 
using emerging technologies and tools such as BIM for their construction processes and operations. The 
respondents were chosen because of their professional knowledge and experience in using BIM for their 
construction projects within the Gauteng Province. Gauteng province was chosen for this study due to the high 
number of active construction projects, both government and private, where industry professionals utilise BIM. A 
total of 85 questionnaires were distributed to participants using a systematic random sampling approach, with 
70 complete questionnaires returned. This sampling method was selected for its simplicity, directness, and ability 
to minimise clustering, as noted in previous studies [26], [27]. The method also ensures even coverage of all 
elements [28]. The questionnaire, formatted on a 5-point Likert scale, achieved a 72% response rate, aiding the 
assessment of factors influencing BIM usage among South African construction professionals. Descriptive 
statistical tools, including Mean Item Scores (MIS), were used to analyse participant responses. According to [29], 
mean scores are valuable in descriptive research as they indicate the average rating given by participants on 
specific measures. 
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4. Results 
The study shows that 54% of the respondents had a bachelor’s degree, 34% had an honour degree, while a 
master’s degree and a national diploma both have 7%. Moreover, 38.6% were quantity surveyors, followed by 
construction managers with 21.5%, 17.1 were engineers, 15.7% were construction project managers, and 2.9 % 
were architects. Town planners, real estate developers, and contractors account for 1.4% of the total respondents. 
Additionally, 68.6% of the respondents had an experience in the construction industry that ranged from 0 – 5 
years, 17.1% had an experience that ranged from 5 – 10 years, 10% had an experience that ranged between 10 – 
15 years, and 4.3% had experience ranging between 15 – 20 years. Also, 34.3% of the respondents worked for 
contracting firms, 25.7% for consulting firms, 24.3% for private organisations, and 15.7% for government.   

Table 1 illustrates the respondents' ranking of factors affecting the usage of BIM among professionals in the 
SACI using a five-point Likert scale of ‘Strongly disagrees’ to ‘Strongly agree’ on the questionnaire. The result 
reveals the top and low-ranked factors affecting the use of BIM among the professionals within the SACI, and they 
include; ‘lack of investment’ with a mean x̅ of  4.02 and a σX of 1.012, which was ranked first, ‘inefficient 
involvement of stakeholders’ and ‘lack of trained personnel’ both ranked second with a mean x̅ of 3.96 and σX of 
1.109 respectively; ‘costly to put into motion; and ‘lack of knowledge’ were both ranked number four with a x̅ of 
3.94 and σX of 1.128; ‘lack of government support’ was ranked the sixth with a x̅ of 3.93 and σX of 1.012. Table 1 
further reveals the remaining fourteen factors in which ‘lack of highly skilled personnel’ and ‘BIM complexity’ 
were both ranked number seven with  x̅ of 3.89 and σX of 1.174, followed by ‘client’s low demand of BIM in their 
projects’ ranked number nine with x̅ score of 3.87 and σX of 0.962; ‘contractual constraints’ and  ‘lack of 
awareness’ were both ranked tenth with a x̅ of 3.83 and σX of 1.021 respectively; ‘support from the legal system’ 
and ‘lack of professional bodies support’ were both ranked twelveth with a x̅ of 3.81 and σX of 1.171. Further, 
Table 1 reveals the remaining six factors in which ‘lack of motivation’ was ranked fourteenth with a x̅ of 3.79 and 
σX of 1.203; ‘Lack of collaborative working processes’ was ranked fifteen with a x̅ of 3.77 and σX of 1.119; ‘The 
amount of willingness’ was ranked sixteenth with x̅ of 3.76 and σX of 1.069; ‘increased liability’ was ranked 
number seventeen with a x̅  of 3.60 and σX of 1.197; ‘level of risks’ was ranked eighteenth with a x̅ of 3.53 and σX 
of 1.113 and lastly is ‘legal constraints’ with a  x̅  of 3.46 and σX of 1.176 is ranked nineteen. 
 

Table 1 Factors affecting the usage of BIM among professionals in the SACI 
Factors affecting the use of BIM  x̅ σX R Kruskal-Wallis test 

Chi-
Square 

Asymp-
Sig 

Lack of investments 4.07 1.012 1 7.239 0.404 
Inefficient involvement of stakeholders 3.96 1.109 2 7.527 0.376 
Lack of trained personnel 3.96 1.109 2 6.003 0.539 
Costly to put into motion 3.94 1.128 4 4.034 0.776 
Lack of knowledge 3.94 1.128 4 3.514 0.834 
Lack of government support 3.93 1.012 6 4.287 0.746 
Lack of highly skilled personnel 3.89 1.174 7 3.954 0.785 
BIM complexity 3.89 1.174 7 1.552 0.980 
Client’s low demand for BIM in projects 3.87 0.962 9 1.938 0.963 
Contractual constraints 3.83 1.021 10 11.721 0.110 
Lack of awareness 3.83 1.021 10 11.882 0.105 
Support from the legal system 3.81 1.171 12 7.503 0.378 
Lack of professional bodies support 3.81 1.171 12 5.858 0.558 
Lack of motivation 3.79 1.203 14 12.835 0.076 
Lack of collaborative working processes 3.77 1.119 15 5.992 0.541 
The amount of willingness 3.76 1.069 16 4.974 0,663 
Increased liability 3.60 1.197 17 2.179 0.949 
Level of risks 3.53 1.113 18 2.906 0.949 
Legal constraints 3.46 1.176 19 7.602 0.369 

 
Thus, eighteen of the nineteen identified factors affecting the usage of BIM recorded MS values above 3.50, 

which implies the significance of the identified factor affecting the use of BIM among professionals in the SACI 
[30]. Table 1 presents a Kruskal-Walli test result that compares the respondents’ views on BIM usage based on 
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their professional designations in the SACI. Based on the 95% significance level adopted for the Kruskal-Wallis 
test, the Kruskal-Wallis test suggests no significant difference according to respondents' perception towards the 
factors affecting the usage of BIM among professionals in the SACI [31]. Furthermore, the results presented in the 
table indicated that all the evaluated factors had mean values exceeding the threshold of 3.0. This implies that the 
respondents recognise all the identified factors as essential. 

 
Table 2 Factor loading of factors affecting the use of BIM 

Cluster Factor Groupings Eigenvalues  Variance Pattern Matrixa 
1 2 3 4 

Factor 1- Poor stakeholder involvement  6.986 36.767     
Lack of highly skilled personnel   0.913    
Lack of government support   0.885    
BIM complexity   0.820    
Lack of trained personnel   0.813    
Client’s low demand for BIM in projects   0.806    
Lack of knowledge   0.747    
Inefficient involvement of stakeholders   0.681    
Lack of investments   0.659    
Factor 2-Poor BIM Management process 3.704 19.497     
Contractual constraints    0.896   
Support from the legal system    0.887   
Lack of professional bodies support    0.886   
Lack of awareness    0.885   
Lack of motivation    0.678   
Factor 3- Poor acceptance level 1.954 10.283     
Level of risks     0.895  
Legal constraints     0.850  
Increased liability     0.845  
The amount of willingness     0.794  
Factor 4- Poor collaboration 1.165 6.134     
Lack of collaborative working processes      0.903 
Costly to put into motion      0.496 
Total Variance Explained                                                         72.689 

 
The factors outlined in Table 2 align with the perspectives and conclusions of various authors referenced in the 
study. For example, the authors of [11] &[13] discussed the poor stakeholder involvement in the application of 
BIM for construction project processes, which is caused largely by a lack of highly skilled personnel, lack of 
government support, complexity in BIM usage, lack of trained personnel, client’s low demand for BIM in projects, 
lack of knowledge, inefficient involvement of stakeholders and lack of investments in BIM soft applicable to 
projects within the construction industry. 

Also, the authors [14] & [17] delve into poor BIM management process application of BIM for construction 
project activities. As detailed in their studies, this is majorly caused by challenges that include contractual 
constraints, support from the legal system, lack of support from professional bodies, and lack of awareness and 
motivation on BIM usage. Moreover, authors [12] & [20] study examine the acceptance level of BIM for 
construction management and processes. The poor acceptance of BIM is due largely to the level of risks, legal 
constraints, increased liability and willingness to use. Similarly, authors [9] & [14] delve into poor collaboration 
as it affects BIM usage for construction operations and processes, which largely caused costly to put into motion 
and a lack of collaborative working processes. 

5.  Discussion of Findings  
The study assessed the factors affecting the usage of BIM among professionals in SACI. The result indicated that 
lack of investment, inefficient involvement of stakeholders, lack of trained personnel, costly to put into motion, 
lack of knowledge, and lack of government support were the highest-ranked (1st - 6th) factors affecting the usage 
of BIM among professionals in the SACI. The finding aligns with [5] & [10] that poor investment in BIM among 
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stakeholders, lack of proper education, and poor government support were the leading factors affecting BIM usage 
among construction industry professionals. Similarly, the finding agrees with [11],[17]&[22] that poor 
stakeholder involvement in BIM usage, cost of procuring and lack of proper knowledge were the leading factors 
affecting the usage of BIM among professionals in the construction industry.   

The findings also showed that lack of highly skilled personnel, BIM complexity, client’s low demand of BIM in 
their projects, contractual constraints, lack of awareness, support from the legal system’ and ‘lack of professional 
bodies support were mediumly ranked (7th – 13th) factors affecting the usage of BIM among professional in the 
SACI. The study affirmed [15],[17],[20] &[22] that lack of highly skilled personnel, complexity in BIM usage, low 
client demand of BIM in their projects and contractual constraints were the factors affecting the usage of BIM 
among professionals in the construction industry. Further, the finding affirms [12],[13] &[14] that lack of 
awareness of BIM usage, poor legal support system for BIM adoption, and lack of support from professional bodies 
were the factors affecting the usage of BIM among professionals in the construction industry. 

Additionally, the findings indicated that lack of motivation, lack of collaborative working processes, the amount 
of willingness’; ‘increased liability, level of risks, and legal constraints were the least ranked (14th – 19th) factors 
affecting BIM usage among construction industry professionals. This supports [8],[9] &[14] that poor workers' 
motivation, the unwillingness of staff, and poor collaboration among professionals in the procedure for work were 
the factors affecting the usage of BIM among professionals in the construction industry. The study finding is also 
similar to [12][13] &[21] that liability due to usage, level of involvement in usage, and legal constraints in BIM 
implementation for construction projects were the factors affecting the usage of BIM among professionals in the 
construction industry. 

6. Recommendation and Conclusion 
The study assessed the factors affecting the usage of BIM among professionals in the SACI. The study identified a 
lack of investment, inefficient involvement of stakeholders, lack of trained personnel, cost to put into motion, lack 
of knowledge, lack of government support, lack of highly skilled personnel, BIM complexity, client’s low demand 
of BIM in their projects, contractual constraints, lack of awareness, support from the legal system’ and ‘lack of 
professional bodies as the leading factors affecting the usage of BIM among professionals in the construction 
industry. Therefore, the study suggested increasing the usage of BIM among professionals in the construction 
industry. Construction firms and professional bodies should encourage the use of BIM among their staff and 
members by constantly training and retraining them on the importance of BIM usage. The study concluded that 
the government, ministries, departments, agencies (MDAs), and policymakers in the construction business should 
enact laws, policies, and strategies that will encourage the usage of BIM among construction stakeholders toward 
improving the construction processes and operations. The study concluded that the government should also 
increase awareness of the use of BIM among construction professionals through MDAs. The study contributes to 
the body of knowledge by making the professionals and government agencies involved in construction project 
delivery identify factors affecting the usage of BIM among professionals in the SACI. Stemming from the results of 
this study, future studies could examine the impact of BIM adoption on project outcomes and sustainability 
practices in SACI.   

Acknowledgement 
The authors would like to thank the University of Johannesburg. 

Conflict of Interest 
Authors declare that there is no conflict of interests regarding the publication of the paper. 

Author Contribution 
All authors equally contributed to this manuscript.  

References 
[1] Van Tam, N., Quoc Toan, N., Phong, V. V., & Durdyev, S. (2023). Impact of BIM-related factors affecting 

construction project performance. International Journal of Building Pathology and Adaptation, 41(2), 454-
475. https://doi.org/10.1108/IJBPA-05-2021-0068   

[2] R. Crotty (2013). The impact of building information modelling: transforming construction. Routledge. 
London. https://doi.org/10.4324/9780203836019     

[3] Chen, L., & Luo, H. (2014). A BIM-based construction quality management model and its applications. 
Automation in construction, 46, 64-73. https://doi.org/10.1016/j.autcon.2014.05.009   

  

https://doi.org/10.1108/IJBPA-05-2021-0068
https://doi.org/10.4324/9780203836019
https://doi.org/10.1016/j.autcon.2014.05.009


Int. J. of Sustainable Construction Engineering and Tech. Vol. 15 No. 4 (2024) p. 123-129 128 

 

 

[4] Ahuja, R., Sawhney, A., Jain, M., Arif, M., & Rakshit, S. (2020). Factors influencing BIM adoption in emerging 
markets–the case of India. International Journal of Construction Management, 20(1), 65-76. 
https://doi.org/10.1080/15623599.2018.1462445 

[5] A. Okakpu, A. Ghaffarianhoseini, J. Tookey, J. Haar, A. Ghaffarianhoseini & A.U. Rehman (2022).  Risk factors 
that influence the adoption of Building Information Modelling (BIM) for the refurbishment of complex 
building projects: Stakeholders perceptions. International Journal of Construction Management, 22(13), 
2446-2458. https://doi.org/10.1080/15623599.2020.1795985    

[6] R. Santos, A.A. Costa, J.D. Silvestre & L. Pyl (2019). Informetric analysis and review of literature on the role 
of BIM in sustainable construction. Automation in Construction, 103, 221-234. 
https://doi.org/10.1016/j.autcon.2019.02.022  

[7] Bamgbose, O. A., Ogunbayo, B. F., Aigbavboa, C. O., & Ogundipe, K. E. (2024). A Systematic Review of Client 
Satisfaction and Success Factors in BIM-Enabled Projects. Engineering Proceedings, 76(1), 33.  
https://doi.org/10.3390/engproc2024076033   

[8] Raimi, O., Ogunbayo, B., & Aigbavboa, C. (2024). A Comprehensive Review of the Benefits of Virtual Reality 
Application for Facilities Management in the Construction Industry. Engineering Proceedings, 76(1), 31. 
https://doi.org/10.3390/engproc2024076031  

[9] Tau, L. J., Ogunbayo, B. F., & Aigbavboa, C. O. (2024). Inhibiting Factors to the Implementation of 
Preferential Procurement Policy in the South African Construction Industry. Buildings, 14(8), 2392. 
https://doi.org/10.3390/buildings14082392  

[10] Emere, C. E., Aigbavboa, C. O., Oguntona, O. A., & Ogunbayo, B. F. (2024). A principal component analysis of 
corporate dispositions for sustainable building construction in South Africa. Frontiers in Built Environment, 
10, 1447621. https://doi.org/10.3389/fbuil.2024.1447621 

[11] Adewale, B. A., Ogunbayo, B. F., Aigbavboa, C. O., & Ene, V. O. (2024). Evaluation of Green Design Strategies 
Adopted by Architects for Public Buildings in Nigeria. Engineering Proceedings, 76(1), 24. 
https://doi.org/10.3390/engproc2024076024   

[12] R. Zhang, Y. Tang, L. Wang & W. Wang. 2020. Factors influencing BIM adoption for construction enterprises 
in China. Advances in Civil Engineering, pp.1-15.2020.  https://doi.org/10.1155/2020/8848965   

[13] B. Venter, S.P. Ngobeni & H. du Plessis. (2021). Factors influencing the adoption of Building Information 
Modelling (BIM) in the South African Construction and Built Environment (CBE) from a quantity surveying 
perspective. Engineering Management in Production and Services, 13(3), 142-150.  
https://intapi.sciendo.com/pdf/10.2478/emj-2021-0027 

[14] K. Ullah, Witt & I. Lill (2022). The BIM-based building permit process: Factors affecting adoption. Buildings, 
12(1), 45. https://doi.org/10.3390/buildings12010045 

[15] M. Muhammad, A.S. Ahmed & S.I. Yakasai (2017, October). Current Research Trends and Challenges in the 
Adoption of Building Information Modeling in Nigeria. In Green Environmental Energy and Building science 
(GEEBS) International Conference, 16th – 17th October 2017, pp. 1-19. 

[16] A. Lekan, C.  Aigbavboa, O. Babatunde, F. Olabosipo, & A.Christiana (2022). Disruptive technological 
innovations in construction field and fourth industrial revolution intervention in the achievement of the 
sustainable development goal 9. International Journal of Construction Management, 22(14), pp. 2647-2658. 
https://doi.org/10.1080/15623599.2020.1819522 

[17] A.E. Wortmann, D. S. Root & S. Venkatachalam (2015). Building Information Modelling (BIM) Standards and 
specifications around the world and its applicability to the South African AEC sector: A critical review. In 
1st International BIM Academic Forum (BAF) Conference, Glasgow. 13-15 September. Glasgow Caledonian 
University, Scotland At Glasgow Caledonian University, Scotland. 

[18] L.M. Amusan, C. Aigbavboa, T. Olubiyi, & B.F. Ogunbayo (2021). Informatics Approach to Innovative Site 
Management Practices for Improving Construction Works. International Review of Civil Engineering (I. RE. 
CE), 12(2), 108-122. https://doi.org/10.15866/irece.v12i2.18812  

[19] N. Gu & K. London (2010). Understanding and facilitating BIM adoption in the AEC industry. Automation in 
construction, 19(8), 988-999. https://doi.org/10.1016/j.autcon.2010.09.002     

[20] S.A. Adekunle, C. Aigbavboa, O. Ejohwomu, M. Ikuabe & B. Ogunbayo (2022). A Critical Review of Maturity 
Model Development in the Digitisation Era. Buildings, 12(6), 858. 
https://doi.org/10.3390/buildings12060858   

[21] B.F. Ogunbayo, C.O., Aigbavboa, W.D. Thwala, O.I Akinradewo & D. Edwards. (2022). Validating elements of 
organisational maintenance policy for maintenance management of public buildings in Nigeria. Journal of 
Quality in Maintenance Engineering, 29(5), 16-36. https://doi.org/10.1108/JQME-05-2021-0039  

[22] S.A. Adekunle, O, Ejohwomu & C.O Aigbavboa (2021). Building information modelling diffusion research in 
developing countries: a user meta-model approach. Buildings, 11(7), 
264.https://doi.org/10.3390/buildings11070264 

 

https://doi.org/10.1080/15623599.2018.1462445
https://doi.org/10.1080/15623599.2020.1795985
https://doi.org/10.1016/j.autcon.2019.02.022
https://doi.org/10.3390/engproc2024076033
https://doi.org/10.3390/engproc2024076031
https://doi.org/10.3390/buildings14082392
https://doi.org/10.3389/fbuil.2024.1447621
https://doi.org/10.3390/engproc2024076024
https://doi.org/10.1155/2020/8848965
https://intapi.sciendo.com/pdf/10.2478/emj-2021-0027
https://doi.org/10.3390/buildings12010045
https://doi.org/10.1080/15623599.2020.1819522
https://doi.org/10.15866/irece.v12i2.18812
https://doi.org/10.1016/j.autcon.2010.09.002
https://doi.org/10.3390/buildings12060858
https://doi.org/10.1108/JQME-05-2021-0039


129 Int. J. of Sustainable Construction Engineering and Tech. Vol. 15 No. 4 (2024) p. 123-129 

 

 

[23] M. Aljarman, H. Boussabaine & K. Almarri (2020). Emerging technical risks from the application of building 
information modelling," Journal of Facilities Management, 18 (3), pp. 195-212. 
https://doi.org/10.1108/JFM-12-2019-0063   

[24] N. Bui, C. Merschbrock &  B.E. Munkvold (2016). A review of Building Information Modelling for 
construction in developing countries. Procedia Engineering, 164, pp.487-494. 
https://doi.org/10.1016/j.proeng.2016.11.649    

[25] C.T. Chan (2014). Barriers of implementing BIM in construction industry from the designers’ perspective: A 
Hong Kong experience. Journal of System and Management Sciences, 4(2), pp.24-40, 2014. 
https://www.aasmr.org/jsms/Vol4/No.2/JSMS_VOL4_NO2_003.pdf  

[26] H.W. Ashcraft (2007). Implementing BIM: A report from the field on issues and strategies. In Paper 
Presentation at the 47th Annual Meeting of Invited Attorneys, Seattle, WA, June 5th -7th. 

[27] Eadie, R., McLernon, T. & Patton, A. (2015) An Investigation into the Legal Issues Relating to Building 
Information Modelling (BIM). Rics Cobra Aubea 2015, Sydney, 8th -10th July, pp. 8. 
https://pure.ulster.ac.uk/en/publications/an-investigation-into-the-legal-issues-relating-to-building-infor-
3   

[28] L.M. Rea & R.A. Parker (2014). Designing and conducting survey research: A comprehensive guide. San 
Francisco John Wiley & Sons. 

[29] B.F. Ogunbayo, C., Aigbavboa, C. & W.D. Thwala (2023). A Maintenance Management Framework for 
Municipal Buildings in Developing Economies. London, Taylor & Francis. 
https://doi.org/10.1201/9781003344681   

[30] B.F. Ogunbayo, C.O. Aigbavboa, L.M. Amusan, K.E. Ogundipe & O.I. Akinradewo (2021). Appraisal of facility 
provisions in public-private partnership housing delivery in southwest Nigeria. African Journal of 
Reproductive Health, 25(5s), 46-54. https://www.ajol.info/index.php/ajrh/article/view/221401 

[31] Opawole, A. & Jagboro, G.O. (2016). Benchmarking parties’ obligations in the execution of concession-based 
PPP projects in Nigeria”, Journal of Place Management andDevelopment, 9(1), 27-46. 
https://doi.org/10.1108/JPMD-08-2015-0029   
 

https://doi.org/10.1108/JFM-12-2019-0063
https://doi.org/10.1016/j.proeng.2016.11.649
https://www.aasmr.org/jsms/Vol4/No.2/JSMS_VOL4_NO2_003.pdf
https://pure.ulster.ac.uk/en/publications/an-investigation-into-the-legal-issues-relating-to-building-infor-3
https://pure.ulster.ac.uk/en/publications/an-investigation-into-the-legal-issues-relating-to-building-infor-3
https://doi.org/10.1201/9781003344681
https://www.ajol.info/index.php/ajrh/article/view/221401
https://doi.org/10.1108/JPMD-08-2015-0029

