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Abstract: 

Background: Building Information Modelling (BIM) improves safety planning in construction by 

enabling visualization and simulation to identify and reduce risks. However, its adoption in Nigeria 

is limited. This study examines the application of BIM in enhancing safety and environmental 

performance on construction sites in Nigeria. Methodology: A quantitative cross-sectional survey 

was conducted using a structured online questionnaire distributed to professionals in Nigeria’s 

construction industry. A purposive sampling method was employed to target respondents with 

relevant BIM experience. Data were analysed using SPSS version 28, applying descriptive statistics, 

chi-square tests, and logistic regression at a 5% significance level. Result: Findings show that BIM 

was fully adopted by 7.0% of organizations, with only 19.8% of respondents using it to identify 

safety hazards during planning. While 76.8% reported no notable safety benefit, 19.5% identified 

improved risk management as the key benefit. Most respondents (80.2%) reported no noticeable 

environmental benefits. Among those who did, improved energy efficiency was the most cited 

benefit (16.4%). Respondents with 10 or more years of experience were significantly more likely to 

report enhanced safety and environmental outcomes (AOR = 4.555; p = 0.003) and adequate BIM 

utilization (AOR = 3.255; p = 0.023). Those with intermediate BIM experience were also more likely 

to report high enhancement (AOR = 2.857; p = 0.039) and effective tool use (AOR = 2.881; p = 0.050). 

Conclusion: This study revealed that BIM has the potential to improve construction outcomes in 

Nigeria if supported by training, experience, and structured implementation. 
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1. Introduction 

The construction industry is vital, with substantial economic and social impacts. 

However, it faces challenges due to its dynamic nature, frequent worksite accidents, and 

the severity of these incidents [1]. Unsafe conditions can harm the reputation of those 

involved and impede further progress in construction projects [2]. Despite the presence of 

safety regulations like OSHA, NIOH, and HSE in developed countries, accidents remain 

a significant issue worldwide [3]. Contributing factors include the constantly changing 

work environment, worker behaviour, lack of coordination, and inadequate risk 

management [4]. To tackle these challenges, innovative solutions like Building 

Information Modelling (BIM) can be implemented [5]. BIM is a digital tool that creates 

accurate 3D models for construction projects, facilitating seamless information sharing 

and integration among stakeholders [5]. It offers a comprehensive view of a project, 

allowing stakeholders to identify potential safety hazards more effectively. The detailed 

3D model includes various components, such as architectural, structural, mechanical, and 

electrical elements, providing a holistic understanding of the project [6,7]. This enables 

stakeholders to visually assess spatial relationships and identify potential hazards during 

construction or operation [8,9]. 

BIM is also a powerful tool that enhances safety planning in construction projects 

through visualization and simulation, allowing stakeholders to proactively plan for safety 

and mitigate risks [7]. This immersive experience helps identify potential safety hazards 

and visualize the flow of construction activities [3]. BIM has fundamentally transformed 

the planning, design, and execution stages of construction projects [10]. It is an intelligent 

digital platform that enables real-time collaboration, information exchange, and 

visualization within a three-dimensional environment [11]. Consequently, BIM has 

become essential for enhancing construction project efficiency, reducing errors, and 

improving building functionality [12]. 

Many developing countries have reportedly been slow to embrace and implement 

BIM [13]. The adoption of BIM in Nigeria faces significant challenges due to the extensive 

change management required, resistance to change, and a strong preference for traditional 

practices, making the transition to BIM a complex process [14,15]. Like other developing 

nations, Nigeria's construction projects often encounter issues such as delays, cost 

overruns, project abandonments, corruption, disputes, and waste generation [16,17]. 

Given these challenges, integrating and implementing BIM in the Nigerian construction 

sector is crucial for enhancing project execution [15,18,19]. Although BIM has 

demonstrated substantial benefits in developed and some developing nations, its 

adoption in Nigeria remains limited. However, it holds significant potential for 

transforming the Nigerian construction industry [20,21]. Thus, there is a need to evaluate 

the potential advantages of BIM adoption in Nigeria, focusing on improving its 

application, advancing safety management, and promoting sustainable architecture in the 

country. This study examines the impact of BIM in enhancing safety and environmental 

performance on construction sites in Nigeria. 

2. Materials and Methods 

2.1. Research Design 

This study employed a quantitative research design, using a structured online survey 

to gather numerical data from construction professionals in Nigeria. The research was 

structured to allow systematic collection, analysis, and interpretation of quantifiable data. 

This approach enables the researcher to evaluate patterns and correlations between BIM 

implementation and safety/environmental outcomes using statistical techniques. The 

focus on numeric data aligns with the study’s goal of producing generalizable findings 

applicable across the industry. Participants include a targeted group of professionals such 
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as engineers, architects, project managers, and safety officers who have practical 

experience with BIM. These participants were selected using a purposive sampling 

method, which ensures that only respondents with relevant knowledge and direct 

experience in BIM-enabled construction projects were included. This strategic selection 

enhances the credibility and relevance of the study results. The study aims to generate 

evidence-based insights into how BIM contributes to improving safety protocols and 

environmental management on construction sites in Nigeria. 

2.2. Study Area 

Nigeria, situated on Africa's west coast, is the world's most populous Black nation. It 

spans 356,668 square miles (923,770 square kilometres), an area comparable to the 

combined size of California, Nevada, and Utah. Bordered by the North Atlantic Ocean, 

Benin, and Cameroon, Nigeria is home to a rich diversity of people and cultures [22]. The 

nation's geography ranges from arid to humid equatorial climates, reflecting its 

environmental variety [22]. Over 234 million people live in Nigeria, speaking hundreds of 

languages, including Yoruba, Igbo, Hausa, Fula, Edo, Tiv, and English [23]. Nigeria boasts 

abundant natural resources, particularly petroleum and natural gas. Nigeria was selected 

as the study area due to its diverse and growing construction sector. The country's 

geographic, demographic, and industrial contexts provide a rich background for assessing 

BIM integration. 

2.3. Population of the Study 

The population for this study includes professionals working in Nigeria's 

construction industry, particularly those involved in projects that utilize BIM. This 

includes project managers, architects, engineers, safety officers, and environmental 

managers. 

2.4. Sampling Technique 

A purposive sampling technique was employed to select participants for this study. 

Purposive sampling, also known as judgmental or expert sampling, is chosen for this 

study because it allows for the deliberate selection of participants who possess specific 

knowledge or experience related to the research topic. This approach ensures that the 

respondents are well-qualified to provide relevant and insightful data, which is critical 

for achieving the research objectives. Given the specialized nature of BIM and its 

application in the construction industry, it is important to target individuals who are 

directly involved in or familiar with these practices. This method is particularly useful in 

exploratory studies where the focus is on obtaining in-depth information from a specific 

group rather than generalizing the entire population. The purposive sampling technique 

ensures the inclusion of professionals with direct knowledge or experience of BIM in 

construction projects. This helps to capture expert insights relevant to the research 

objectives. 

2.5. Data Collection Instrument 

The primary data for this study was collected using a structured online questionnaire. 

The questionnaire was designed using a reliable online survey platform (Google Forms) 

to facilitate easy access and responses from participants. The survey instrument consists 

of closed-ended questions, including Likert scale items and multiple-choice questions, to 

quantify participants' views and experiences regarding BIM applications for safety and 

environmental performance. The online questionnaire was developed based on a 

thorough review of the literature on BIM, safety, and environmental performance in the 

construction industry. The questions were formulated to address key aspects of BIM 

application, such as the extent of use, perceived benefits, challenges, and impact on safety 

and environmental outcomes. 
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2.6. Variable Definition 

2.6.1. Dependent Variables:  

• Enhancement of Safety and Environmental Performance through BIM: Measured 

using a composite variable from 13 questionnaire items (Q14–Q26), combining 

dichotomous (Yes = 1, No/Not Sure = 0) and Likert-scale questions (SA/A = 1, N/D/SD 

= 0). Scores range from 0–13, with a 75% cut-off (≥10 points = High Enhancement, <10 

points = Low Enhancement) for binary classification. 

• Utilisation of BIM Tools: Assessed via six questions (Q8–Q13), each scored as Yes = 

1 or No/Not Sure = 0, with a total score of 0–6. A 75% threshold (≥5 points = Adequate 

Utilisation, <5 points = Inadequate Utilisation) defines the binary classification. 

2.6.2. Independent Variables:  

• Role in the construction industry: Categorized as architect, engineer, HSE officer, or 

construction worker. 

• Age Group: Divided into 18–24, 25–34, and ≥35 years. 

• Years of Experience: Grouped as ≤5 years, 6–10 years, or >10 years. 

• Level of Experience with BIM: Classified as no experience, beginner, intermediate, 

or advanced. 

• Used BIM in the last 3 years: Binary (Yes/No). 

2.7. Sample size  

The sample size for this study was determined based on Cochran's formula below. 

( )2

2

1Z p p
n

d

  −
=  

Where:  

n is the required sample size,  

Z is the Z-value (e.g., 1.96 for 95% confidence level),  

p is the estimated prevalence of the outcome in the population,  

d is the margin of error (precision).  

n = required sample size 

Z = Z-value (the number of standard deviations corresponding to the desired confidence 

level, typically 1.96 for a 95% confidence level) 

p = estimated proportion of BMI usage in Nigeria (assumed 50% for maximum variability) 

d = margin of error (usually set at 5%, or 0.05) Margin of Error (d): 5% (0.05)  
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Using Cochran's formula and assuming a 50% prevalence of BIM usage, the required 

sample size is calculated at approximately 384 participants for statistical significance. 
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2.8. Inclusion and Exclusion Criteria 

2.8.1 Inclusion Criteria 

The inclusion criteria for this study includes participants who are 18 years above and 

currently working in the construction industry in Nigeria, such as engineers, architects, 

project managers, safety officers, and environmental consultants with direct experience or 

substantial knowledge of BIM implementation. Participants must also have been involved 

in at least one construction project where BIM was utilized within the last three years, 

ensuring that their insights reflect recent and relevant practices. 

2.8.2. Exclusion Criteria 

Individuals under 18 years old and those lacking professional experience in the 

construction industry or who have not been directly involved with BIM applications were 

excluded from the study. Additionally, students, interns, and individuals whose 

experience with BIM is limited to academic or theoretical knowledge were excluded to 

maintain the focus on practical, field-based insights. These criteria are established to 

gather data from a well-defined and knowledgeable participant pool, thereby enhancing 

the study's validity and applicability to the industry context in Nigeria. 

 2.9. Data analysis  

The statistical analysis was performed using IBM SPSS Statistics version 28. The data 

collected from the online survey was analyzed using descriptive and inferential statistical 

methods. Descriptive statistics (frequencies and percentages) summarized demographic 

characteristics and trends in BIM application for safety and environmental performance 

in Nigeria. Inferential tests, including chi-square and regression analysis, examined 

relationships between BIM usage, demographic factors, and predictors of BIM 

effectiveness, with cross-tabulations and regression models assessing its impact on safety 

and environmental outcomes, using diagnostic indicators (Crude Odds Ratio, Adjusted 

Odds Ratio, p-values) at a significance level of p < 0.05.  

2.10. Ethical Considerations 

Ethical approval for the study was obtained from the Nigerian Institute for Medical 

Research (NIMR). This study places a strong emphasis on protecting the privacy and 

confidentiality of all participants. Informed consent was obtained from all participants 

before they complete the online survey.  

3. Results 

3.1. Demographic Characteristics of the Construction Industry Workers 

Table 1 presents the demographic profile of the construction industry workers who 

participated in the study. Most were construction workers, (71.6%), followed by HSE 

officers (13.8%) and architects (4.7%). Most respondents were aged 25–34 years (77.9%), 

followed by smaller proportions aged 35–44 years (15.4%) and 18–24 years (5.2%). 

Regarding years of experience, a large number had 6–10 years of experience (46.4%) 

followed by those with 3–5 years (37.2%). In terms of experience level, most of the 

respondents had no experience (78.1%), followed by beginners (7.3%), intermediate (9.1%) 

and advanced (5.5%). When asked about BIM usage in the last three years (79.9%) 

reported having used BIM, while (20.1%) had not. 

Table 1. Demographic Characteristics of the Construction Industry Workers 

Variables Frequency (N = 384) Percentage (%) 

Role in the construction industry 

Architect 18 4.7 
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Construction Worker 275 71.6 

Engineer 38 9.9 

HSE officer 53 13.8 

Age group 

18 - 24 years 20 5.2 

25 - 34 years 299 77.9 

35 - 44 years 59 15.4 

45+ years 6 1.6 

Years of experience 

0-2 years 23 6.0 

3-5 years 143 37.2 

6-10 years 178 46.4 

More than 10 years 40 10.4 

Level of experience 

No Experience 300 78.1 

Beginner 28 7.3 

Intermediate 35 9.1 

Advanced 21 5.5 

Used BIM in the last 3 years  

No 77 20.1 

Yes 307 79.9 

 

3.2. Adoption and Use of BIM among Construction Workers 

Table 2 summarizes the extent of BIM adoption and usage among construction 

workers in Nigeria. BIM had not been adopted in 82.0% of the organizations but partially 

adopted in 10.9% and fully embraced in 7.0%. The findings show that 78.4% of 

respondents did not use BIM at any project stage, while 1.8% reported its use during all 

phases of planning and design, 1.8% during construction, and 18.0% across all stages of 

construction, planning, and design. The findings indicate that among respondents using 

BIM software, 23.4% utilized Graphisoft ArchiCAD, Autodesk Revit, or SketchUp, 18.0% 

frequently used Bentley ProjectWise, Autodesk Navisworks, or Trimble Connect, 16.1% 

employed Autodesk BIM 360 or Vico Office for model-based quantity take-off and field 

collaboration, 16.1% used PlanGrid, Synchro, or Tekla Structures to update construction 

documents, 19.8% conducted energy analysis or sustainability assessments with IES VE, 

and 16.1% performed energy analysis integrated with BIM models using Green Building 

Studio. 

Table 2. Adoption and Use of BIM among Construction Workers 

Variables Frequency (N = 384) Percentage (%) 

Current level of BIM adoption in the organization 

Not adopted 315 82.0 

Partially adopted 42 10.9 

Fully adopted 27 7.0 

Project stages where BIM is applied 

None 301 78.4 

Planning and design 7 1.8 

Construction 7 1.8 

Construction, planning, and design 69 18.0 

Use of Graphisoft ArchiCAD, Autodesk Revit, or SketchUp for 3D modelling in architectural, structural, or MEP design 

No 294 76.6 
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Yes 90 23.4 

Frequently use Bentley ProjectWise, Autodesk Navisworks, or Trimble Connect for project collaboration  

No 315 82.0 

Yes 69 18.0 

Use of Autodesk BIM 360 or Vico Office for model-based quantity take-off and field collaboration 

No 322 83.9 

Yes 62 16.1 

Experience with PlanGrid, Synchro, or Tekla Structures for construction document updates 

No 322 83.9 

Yes 62 16.1 

Application of IES VE for energy analysis or sustainability assessments 

No 308 80.2 

Yes 76 19.8 

Utilization of Green Building Studio for energy analysis integrated with BIM models 

No 322 83.9 

Yes 62 16.1 

 

3.3. Perceived Benefits of BIM for Enhancing Safety and Environmental Performance on 

Construction Sites in Nigeria 

Table 3 highlights the perceived benefits of BIM among respondents who used the 

software for improving safety and environmental performance on construction sites in 

Nigeria. BIM was used by 19.8% to identify safety hazards during planning and design, 

while 18.0% found it effective for visualizing site logistics and safety planning. Another 

18.0% used BIM to coordinate safety protocols, including access routes and emergency 

exits. Clash detection to prevent on-site accidents was noted as a benefit by 18.0%, and 

21.6% reported improved construction workflow efficiency. Similarly, 21.6% experienced 

enhanced collaboration between project teams, while 19.8% observed reduced errors and 

rework during construction. Meeting project deadlines more effectively was reported by 

23.4%, and the same percentage noted improvements in design and planning quality. A 

total of 21.6% indicated that BIM helped reduce overall project costs, and 19.8% 

acknowledged better communication and information sharing across stakeholders. 

Improved identification of safety hazards during both planning and construction was 

reported by 23.4%, and 19.8% observed better monitoring of compliance with 

environmental regulations. 

Table 3. Perceived Benefits of BIM for Enhancing Safety and Environmental Performance on 

Construction Sites in Nigeria 

Variables Frequency (N = 384) Percentage (%) 

Used BIM tools to identify safety hazards during planning and design 

No 308 80.2 

Yes 76 19.8 

BIM-based simulations are effective in visualizing site logistics and safety planning 

No 315 82.0 

Yes 69 18.0 

BIM helped coordinate safety protocols (e.g., access routes, emergency exits) 

No 315 82.0 

Yes 69 18.0 

BIM for clash detection has helped in preventing on-site accidents caused by design or installation conflicts 

No 315 82.0 

Yes 69 18.0 

BIM has significantly improved the overall efficiency of construction project workflows 
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No 301 78.4 

Yes 83 21.6 

Using BIM has enhanced collaboration between different project teams (e.g., architects, engineers, contractors) 

No 301 78.4 

Yes 83 21.6 

BIM has reduced the frequency of errors and rework during the construction phase 

No 308 80.2 

Yes 76 19.8 

BIM has contributed to meeting project deadlines more effectively 

No 294 76.6 

Yes 90 23.4 

BIM has improved the quality of design and planning in our construction projects 

No 294 76.6 

Yes 90 23.4 

The implementation of BIM has helped in reducing overall project costs 

No 301 78.4 

Yes 83 21.6 

The use of BIM has facilitated better communication and information sharing across stakeholders 

No 308 80.2 

Yes 76 19.8 

BIM improves the identification of safety hazards during the planning and construction phases 

No 294 76.6 

Yes 90 23.4 

BIM helps in monitoring and ensuring compliance with environmental regulations 

No 308 80.2 

Yes 76 19.8 

 

3.4. Safety improvements attributed to using BIM 

Figure 1 shows the distribution of perceived safety improvements from using BIM in 

construction projects. While 76.8% reported no notable safety gains, 19.5% identified 

improved risk management as the key benefit. This was followed by better worker 

training (18.5%), improved hazard identification (16.9%), enhanced team collaboration 

(15.6%), and reduced on-site accidents (13.3%). 
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Figure 1. Safety improvements attributed to using BIM 

3.5. Environmental improvements observed from using BIM 

Figure 2 presents the environmental improvements associated with the use of BIM in 

construction projects. Most respondents (80.2%) reported no noticeable environmental 

benefits. Among those who did, improved energy efficiency was the most cited benefit 

(16.4%), followed by enhanced water management (12.5%), reduced material waste (9.1%), 

and better sustainability planning (8.9%). 

 

Figure 2. Environmental improvements observed from using BIM 

3.6. Challenges in BIM Implementation 

Figure 3 shows the challenges faced during BIM implementation among construction 

professionals in Nigeria. While 80.2% reported no major challenges, the most common 

issues among others were insufficient training (14.3%), lack of technical expertise (12.8%), 

and resistance to change (12.5%). Less frequent challenges included high costs and poor 

stakeholder coordination (5.5% each). 

 

Figure 3. Challenges in BIM Implementation 
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Table 4 illustrates the predictors of enhanced safety and environmental performance 

through BIM utilization among construction professionals in Nigeria. The prevalence of 

high enhancement was 19.8%, while 80.2% reported low enhancement. Respondents with 

10 or more years of experience were significantly more likely to report high enhancement 

compared to those with 5 years or less (AOR = 4.555; p = 0.003). Those with intermediate 

BIM experience had significantly higher odds of reporting high enhancement compared 

to those with no expertise (AOR = 2.857; p = 0.039). 

Table 4. Predictors of Enhanced Safety and Environmental Performance through BIM 

Utilization among Construction Professionals in Nigeria 

Variable 
Low 

Enhancement 

High 

Enhancement 

COR (95% 

CL) 

P-

value 

AOR (95% 

CL) 

p-

value 

Enhancement of safety and environmental 

performance through BIM (13-item scale) 
308 (80.2%) 76 (19.8%) - - - - 

Role in the construction industry 

Architect 14 (4.5%) 4 (5.3%) Ref. - - - 

Engineer 28 (9.1%) 10 (13.2%) 

1.250 

[0.332-

4.704] 

0.741 

1.067 

[0.271-

4.204] 

0.926 

HSE officer 39 (12.7%) 14 (18.4%) 

1.256 

[0.354-

4.465] 

0.724 

1.522 

[0.374-

6.201] 

0.557 

Construction worker 227 (73.7%) 48 (63.2%) 

0.740 

[0.233-

2.347] 

0.609 

0.987 

[0.298-

3.262] 

0.982 

Age Group 

18 - 24 years 18 (5.8%) 2 (2.6%) Ref. - - - 

25 - 34 years 240 (77.9%) 59 (77.6%) 

2.212 

[0.499-

9.801] 

0.296 

1.976 

[0.406-

9.609] 

0.399 

35 years and above 50 (16.2%) 15 (19.7%) 

2.700 

[0.561-

12.987] 

0.215 

1.741 

[0.328-

9.234] 

0.515 

Years of experience 

≤ 5 years 95 (30.8%) 9 (11.8%) Ref. - - - 

6 – 10 years 64 (20.8%) 24 (31.6%) 

3.958 

[1.728-

9.069] 

0.001* 

3.071 

[0.962-

9.802] 

0.058 

≥ 10 years 149 (48.4%) 43 (56.6%) 

3.046 

[1.420-

6.534] 

0.004* 

4.555 

[1.674-

12.398] 

0.003* 

Level of Experience with BIM 

No Experience 244 (79.2%) 56 (73.7%) Ref. - - - 

Beginner 24 (7.8%) 4 (5.3%) 

0.726 

[0.242-

2.176] 

0.568 

2.582 

[0.623-

10.700] 

0.191 

Intermediate 21 (6.8%) 14 (18.4%) 

2.905 

[1.391-

6.064] 

0.005* 

2.857 

[1.054-

7.740] 

0.039* 
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Advanced 19 (6.2%) 2 (2.6%) 

0.459 

[0.104-

2.026] 

0.304 

0.327 

[0.071-

1.497] 

0.150 

Used BIM in the last 3 years  

No 59 (19.2%) 18 (23.7%) Ref. - - - 

Yes 249 (80.8%) 58 (76.3%) 

0.763 

[0.419-

1.391] 

0.378 

0.641 

[0.336-

1.222] 

0.177 

Source: Field Survey; *Significant at p<0.05 

3.8. Factors Associated with the Utilisation of BIM Tools among Construction 

Professionals in Nigeria 

Table 5 presents the factors associated with the utilisation of BIM tools among 

construction professionals in Nigeria. The overall prevalence of adequate utilisation of 

BIM tools was 16.1%, while 83.9% of respondents reported inadequate utilization. 

Professionals with ≥10 years of experience were significantly more likely to use BIM tools 

adequately compared to those with ≤5 years of experience (AOR = 3.255; p = 0.023). 

Additionally, individuals with intermediate-level experience in BIM were significantly 

more likely to use the tools effectively compared to those with no experience (AOR = 2.881; 

p = 0.050). 

Table 5. Factors Associated with the Utilisation of BIM Tools among Construction 

Professionals in Nigeria 

Variable 
Inadequately 

Used 

Adequately 

Used 
COR (95% CL) 

P-

value 
AOR (95% CL) 

p-

value 

Utilisation of BIM tools (6 items 

scale) 
322 (83.9%) 62 (16.1%) - - - - 

Role in the construction industry 

Architect 15 (4.7%) 3 (4.8%) Ref. - - - 

Engineer 29 (9.0%) 9 (14.5%) 
1.552 [0.365-

6.600] 
0.552 

1.292 [0.289-

5.773] 
0.737 

HSE officer 42 (13.0%) 11 (17.7%) 
1.310 [0.321-

5.343] 
0.707 

1.386 [0.296-

6.495] 
0.679 

Construction worker 236 (73.3%) 39 (62.9%) 
0.826 [0.229-

2.987] 
0.771 

1.032 [0.273-

3.901] 
0.963 

Age Group 

18 - 24 years 18 (5.6%) 2 (3.2%) Ref. - - - 

25 - 34 years 251 (78.0%) 48 (77.4%) 
1.721 [0.387-

7.661] 
0.476 

1.396 [0.286-

6.813] 
0.680 

35 years and above 53 (16.5%) 12 (19.4%) 
2.038 [0.416-

9.988] 
0.380 

1.248 [0.230-

6.775] 
0.798 

Years of experience 

≤ 5 years 96 (29.8%) 8 (12.9%) Ref. - - - 

6 – 10 years 68 (21.1%) 20 (32.3%) 
3.529 [1.469-

8.482] 
0.005* 

2.369 [0.712-

7.882] 
0.160 

≥ 10 years 158 (49.1%) 34 (54.8%) 
2.582 [1.148-

5.810] 
0.022* 

3.255 [1.177-

8.998] 
0.023* 

Level of Experience with BIM 
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Source: Field Survey; *Significant at p<0.05 

4. Discussion 

BIM provides a digital framework to enhance safety and environmental performance 

on Nigerian construction sites through real-time visualization and data-driven decision-

making.  The low adoption rate of BIM among respondents suggests limited integration 

of digital construction practices. A probable reason could be a lack of adequate training 

and awareness, which aligns with previous studies indicating that insufficient technical 

expertise and resistance to change hinder BIM uptake [24,25]. Additionally, high initial 

costs and lack of institutional support may also contribute to the slow adoption [10,26]. 

Only a small percentage of respondents reported using BIM consistently throughout all 

phases such as planning, design, and construction. This fragmented usage may result 

from a lack of understanding of BIM’s full potential, absence of standard workflows, or 

organizational resistance to process overhaul [27,28]. A 2017 study by Gerges et al. 

reported that many AEC professionals in developing countries use BIM primarily for 

visualization and clash detection, but not for scheduling, cost estimation, or facility 

management thereby limiting its benefits [4,29].  

The study also examined perceptions of BIM’s benefits for enhancing safety and 

environmental performance on construction sites in Nigeria. Only a small percentage of 

respondents reported using BIM tools to identify safety hazards during the planning and 

design phases. Likewise, few agreed that BIM-based simulations were effective for 

visualizing site logistics and safety planning [30]. Many stakeholders continue to perceive 

BIM primarily as a design tool, limiting its broader application across the project lifecycle 

(Aziz et al., 2024) [31]. Studies show that BIM can be used for safety risk management, 

including hazard identification, safety training, and the integration of safety measures 

from the design phase through construction, leading to better safety outcomes and more 

effective site management [31-33]. Additionally, only a small percentage of respondents 

agreed that BIM was helpful in coordinating safety protocols, such as access routes and 

emergency exits. Few also recognized its value for clash detection to prevent on-site 

accidents or for improving the overall efficiency of construction workflows. Contrary to 

the low perception of BIM’s value for clash detection and workflow efficiency, multiple 

studies highlight its significant benefits. For instance, a cost-benefit analysis of a major 

infrastructure project showed that using BIM for clash detection and resolution led to 

savings of up to 20% of the contract value by identifying and addressing design conflicts 

before construction began [7,34]. Also, only a few respondents recognized BIM’s benefits 

in reducing errors, minimising rework, and improving project timelines, likely due to 

limited hands-on experience with its coordination features. However, studies have shown 

that BIM can reduce design errors by up to 30%, shorten project timelines by about 20%, 

and lower Requests for Information by 25%, leading to smoother and faster project 

delivery [35,36]. In Saudi Arabia, BIM use reduced project delays by 14.55%, mainly 

No Experience 255 (79.2%) 45 (72.6%) Ref. - - - 

Beginner 25 (7.8%) 3 (4.8%) 
0.680 [0.197-

2.347] 
0.542 

1.795 [0.390-

8.263] 
0.453 

Intermediate 23 (7.1%) 12 (19.4%) 
2.957 [1.374-

6.363] 
0.006* 

2.881 [1.001-

8.294] 
0.050* 

Advanced 19 (5.9%) 2 (3.2%) 
0.596 [0.134-

2.650] 
0.497 

0.459 [0.099-

2.127] 
0.320 

Used BIM in the last 3 years  

No 63 (19.6%) 14 (22.6%) Ref. - - - 

Yes 259 (80.4%) 48 (77.4%) 
0.834 [0.433-

1.607] 
0.587 

0.710 [0.354-

1.425] 
0.335 
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through better site management and supervision [37]. The low perception of BIM’s role in 

cost reduction, communication, safety, and environmental compliance may stem from 

restricted use of collaborative platforms, absence of common standards, weak 

enforcement, and reliance on traditional project methods that treat BIM mainly as a visual 

design tool [38,39]. 

Only a small number of respondents reported safety improvements through BIM, 

mainly in risk management and worker training, reflecting limited integration of BIM into 

safety planning [33,40]. Embedding BIM in site workflows, such as 4D simulations and 

pre-construction training, is essential to enhance safety outcomes [41]. Awareness of 

BIM’s potential for environmental sustainability also appears low, as features like energy 

and water-use modelling remain underused [37,42]. Major barriers include insufficient 

training and a lack of technical expertise, with most programs focusing on basic rather 

than practical [43]. Only 19.8% of professionals reported significant improvements in 

safety and environmental performance, compared to higher rates in Europe and China, 

where BIM integration has led to stronger compliance and better outcomes [32,44,45]. 

Addressing these gaps through targeted training and awareness could improve BIM’s 

effectiveness in Nigeria [46].  

Construction professionals with 10 or more years of experience were significantly 

more likely to report high levels of safety and environmental enhancement from BIM 

utilization than those with five years or less experience.  Senior professionals often hold 

supervisory or managerial roles, which allow them to directly engage with strategic 

planning, risk assessment, and implementation of BIM tools [46]. Integrating advanced 

BIM training into entry-level roles and academic curricula can ensure that younger 

professionals are equally equipped to recognize and utilize BIM’s full potential [43,47]. 

Similarly, respondents with intermediate BIM experience were more likely to report high 

safety and environmental enhancement, likely due to greater confidence and practical 

engagement with BIM tools [4]. Professionals with 10 or more years of experience were 

significantly more likely to use BIM tools adequately, likely because they hold decision-

making roles where BIM is more frequently applied [48]. Additionally, individuals with 

intermediate-level BIM experience were significantly more likely to use the tools 

effectively compared to those with no experience [4]. 

5. Conclusions 

This study explored the use of BIM to improve safety and environmental outcomes 

on Nigerian construction sites, highlighting limited adoption largely due to inadequate 

practical experience and underuse of its broader capabilities. Although some 

professionals, especially those with intermediate BIM experience or over 10 years in the 

industry, acknowledged benefits like better risk management and energy efficiency, the 

overall impact was modest, hindered by insufficient training, technical gaps, and 

resistance to change. Those with greater experience or moderate BIM proficiency were 

more likely to report positive outcomes, underscoring the importance of both expertise 

and familiarity for effective BIM integration. 

To strengthen the use of BIM in improving safety and environmental planning, there 

is a need to develop practical, hands-on training programs that equip professionals with 

real-world skills and experience. Additionally, BIM education should be integrated into 

construction-related academic curricula to help students build early expertise and 

familiarity with its tools and applications. Furthermore, establishing national policies and 

frameworks that support and incentivize BIM adoption across the construction industry 

will ensure consistent implementation and long-term sustainability of these practices. 
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