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Abstract. This research delves into the tangible economic impact of Building 

Information Modelling within the Swedish construction industry, with a particular 
focus on exploring the relationships among the level of BIM implementation, 

company size, and the perceived benefits derived from BIM. The study's 

methodology involved conducting a questionnaire survey, from which a dataset of 
128 responses was collected for comprehensive analysis. The study's findings 

challenge prevailing assumptions by suggesting that the size of a company does not 

necessarily dictate its likelihood of implementing BIM. This contradicts earlier 
notions that larger companies have a more significant propensity for BIM adoption. 

Additionally, the research uncovers a positive correlation between higher levels of 

BIM implementation and the realization of greater benefits. This correlation 
underscores the potential of BIM in significantly enhancing construction project 

outcomes. By bridging empirical insights from industry professionals and a robust 

questionnaire survey, this study provides valuable contributions to the 
understanding of how BIM can improve performance in the construction sector. 

These results emphasize the importance of considering BIM's potential benefits 

beyond the scope of company size and offer fresh perspectives on the dynamics 
between BIM implementation and perceived advantages in the construction project 

context. 
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1. Introduction 

Efficiency is a key driver in the construction industry, where projects are often 

characterized by complex workflows, tight schedules, and budget constraints  [1, 2]. In 

recent years, Building Information Modelling BIM) has emerged as a powerful 

technology that revolutionizes how construction projects are planned, designed, and 

executed  [3]. BIM offers a comprehensive and integrated approach to project 

management, enabling stakeholders to improve efficiency across all stages of the 

construction lifecycle  [4, 5]. Through the utilization of BIM, construction professionals 

can optimize design iterations, detect clashes and conflicts before construction begins, 

and enhance project sequencing and scheduling  [6, 7, 8,  9]. The ability to visualize the 

project in a virtual environment enables stakeholders to identify potential issues early on, 

reducing rework, and saving time and costs  [10, 11]. Furthermore, BIM enables real-

time information sharing, allowing stakeholders to access accurate and up-to-date project 

data, which enhances collaboration and coordination throughout the construction process  

[12, 13, 14]. 

BIM is attracting increasing attention from both the research and industry sectors, 

recognized for its potential to significantly enhance construction project performance  [4, 

15]. Although the advantages of BIM are well-established, evidence of BIMs feasibility 

for the construction companies have not been verified yet, and the economic return on 

the investment has not been adequately addressed  [16, 17, 18]. Evidence on the 

feasibility of BIM is crucial as it allows stakeholders to make informed decisions 

regarding the adoption of BIM technologies  [19, 20]. By having evidence on feasibility, 

decision-makers can assess the financial viability, proactively address challenges, foster 

collaboration, and optimize BIM implementation strategies, ensuring successful 

adoption and maximizing the benefits of BIM throughout the entire lifecycle. 

Previous research has placed significant emphasis on establishing a connection 

between the level of development and the benefits achieved through the implementation 

of BIM  [8, 11]. While BIM experts and researchers aim for full BIM implementation, 

other studies have argued that complete implementation is not a prerequisite for realizing 

the expected benefits  [9, 21]. Instead, even partial utilization of BIM can have a 

substantial impact on project performance  [2, 22]. Likewise, the level of BIM 

implementation has also been associated with various factors, including company size 

and the role of the company within the project  [23, 24]. Several studies have explored 

the level of implementation from different perspectives, such as preconstruction versus 

postconstruction or the perspectives of designers versus contractors [10, 11, 24, 25]. 

This study seeks to investigate the real-world economic effects of BIM, as narrated, 

and observed by professionals in the field. It also intends to analyze how the perceived 

benefits of BIM relate to various factors, particularly the degree of BIM implementation. 

The data for this research is derived from a questionnaire survey, designed for 

practitioners within the Swedish construction sector. 

2. Contextual Background 

Gaining a comprehensive understanding of the business advantages associated with BIM 

plays a pivotal role in guiding organizations' decisions regarding the adoption of BIM 

technology and its effective implementation  [3, 11, 21]. Such insight empowers 
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organizations to conduct a thorough assessment of the potential return on investment 

(ROI) and determine whether the benefits of BIM outweigh the associated costs  [8, 26]. 

Moreover, a well-rounded understanding of BIM's business benefits equips 

organizations to formulate a well-defined implementation strategy aimed at optimizing 

the utilization of BIM and reaping its maximum advantages  [19, 27]. For instance, if the 

primary objective is to reduce construction errors, BIM can be harnessed for the detection 

and coordination of clashes within the project  [28]. Conversely, if the organization's 

focus lies in curtailing project costs, it may choose to prioritize BIM's utilization for tasks 

like material optimization and prefabrication  [29]. 

       The topic of identifying BIM benefits has been extensively discussed in research; 

however, its practical application and understanding within the industry remain 

challenging  [1, 27, 30]. Obtaining a realistic perspective based on actual perceived 

tangible benefits, analyzed from real construction projects, is crucial  [13, 31]. The 

construction industry is increasingly focused on assessing and understanding the 

feasibility of BIM before making decisions regarding its implementation  [17]. 

 

        There is a lack of research focused on quantifying BIM benefits, despite the 

importance of providing financial feasibility evidence of BIM, for increasing the level of 

implementation and encouraging the industry to adopt BIM at higher levels. Addressing 

these limitations and expanding research efforts can contribute to a better understanding 

of the investment value of BIM. Increased collaboration between academia, industry, 

and professional organizations can help establish standardized metrics, share data, and 

support more extensive studies. This research will present actual empirical perspective 

from industry practitioners, on the impact of BIM implementation on their projects.  The 

result of this research is expected to enable construction practitioners to understand and 

realize the financial benefits of BIM and provide a foundation for facilitating informed 

decision-making when it comes to investing in BIM, and to contribute to achieving a 

wider adoption of BIM. The research also examines the potential impact of factors that 

are believed to influence both the level of BIM implementation and the perceived 

benefits.  

The primary objective of the survey is to collect quantitative data related to the 

concrete advantages of BIM. However, it's essential to recognize and incorporate the 

theoretical concepts and empirical knowledge gathered from prior literature. This 

existing knowledge pertains to factors that are suggested to impact both the level of BIM 

implementation and the subsequent realization of its benefits. To comprehensively 

address these concerns, descriptive data was also gathered, allowing for the empirical 

validation of the findings obtained through the literature review and the testing of 

research hypotheses. 

2.1. Hypothesis development 

It is imperative to address potential variables or factors that could significantly influence 

the metrics and values for the tangible measurement of BIM benefits. Previous research 

has consistently emphasized the direct correlation between the level of BIM 

implementation and the extent of perceived benefits  [8, 11, 21, 26], multiple studies 

have posited that achieving greater benefits necessitates a higher degree of BIM 

implementation  [32, 33]. 

Furthermore, it has been argued that larger-scale companies are more inclined to 

implement BIM at a higher level compared to smaller companies  [3, 23, 24]. The 
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preceding literature also indicated a connection between the company's role and the 

application of BIM. It is suggested that BIM is more frequently used and implemented 

during the design and construction stage and less among facility management and 

building operators  [21, 25]. Additionally, participants in the interviews highlighted the 

growing involvement of manufacturers in BIM applications, particularly for offsite 

construction projects  [5, 29]. In light of these observations, three hypotheses were 

formulated to assess the alignment of the views of participants from the Swedish 

construction industry with the observations of previous studies: 

 

H1: The level of BIM implementation within companies is positively associated with 
company size. 
H2: The level of BIM implementation is higher among consultants and contractors than 
in owners, facility managers and manufacturers. 
H3: The level of BIM implementation is positively associated with the perceived benefits 
of BIM. 

3. Research Method 

The research methodology, as illustrated in Figure 1, adheres to a well-defined sequence 

designed to achieve the research aim. To initiate the process, an exhaustive literature 

review was conducted to lay the foundation for the research objectives and hypothesis 

development. Given the diversity and scope of the Swedish construction industry, the 

questionnaire survey method was deemed most suitable for gathering insights from a 

wide array of industry practitioners  [34]. This approach resonates with the research's 

objectives, enabling an all-encompassing and efficient exploration of the perceptions 

held by professionals within the construction sector regarding the intricate relationship 

between BIM implementation and its associated benefits. In making this methodological 

choice, we draw on the insights of  [35], emphasizing the appropriateness of a 

questionnaire-based approach to achieve the study's specific goals  [35]. 

3.1. Questionnaire Preparation 

A comprehensive questionnaire was precisely designed and finalized with the assistance 

of a professional survey design platform, opting for a web-based format to facilitate 

seamless distribution and response collection. The utilization of an online survey 

approach contributed significantly to enhancing the accuracy and validity of the 

responses. This was achieved by designating questions as obligatory, thereby ensuring 

that each question received a response and mitigating the risk of incomplete or missing 

data. 

          The questionnaire included questions to collect demographic data from the sample 

and to gauge perceived benefits using 12 predefined items drawn from prior literature. 

These twelve items are as follows:  
� Item 1: BIM can reduce the project duration during the design phase.  

� Item 2: BIM can enhance the efficiency of the design.    

� Item 3: BIM can reduce tender (Contract/BOQ) prices.    

� Item 4: BIM can reduce changes during the construction phase.     

� Item 5: BIM can reduce the project delivery duration during the construction phase.   
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� Item 6: BIM can increase safety on site during the construction phase.  

� Item 7: BIM can reduce RFI on site during the construction phase.    

� Item 8: BIM can reduce Builders Work in Connection (BWIC) costs during the 

construction phase. 

� Item 9: BIM Can increase possibilities for prefabrication.    

� Item 10: BIM can facilitate the creation of as built models.  

� Item 11: BIM can reduce energy consumption for new projects during operation.  

� Item 12: BIM can facilitate maintenance works.    

3.2. Sample Size Determination 

The survey aimed to encompass various key stakeholders within the Swedish 

construction industry, including clients, consultants, designers, manufacturers, suppliers, 

contractors, as well as facility managers and building operations. To ensure an 

appropriate sample, the survey was distributed electronically via a web-based platform. 

The recipients were chosen through a combination of purposive and convenience 

sampling methods. In the case of purposive sampling, participants were selected based 

on predefined criteria, which, in this study, focused on individuals within the Swedish 

construction industry with experience in utilizing BIM. 

By applying Cochran's formula  [36], with an assumption that half of the 

construction industry in Sweden is using BIM (p = 0.5) and setting the confidence level 

at 95% with a 5% precision, we can determine the required sample size. Using the normal 

tables, the Z-value for a 95% confidence level is 1.96. A random sample of 385 

respondents is considered adequate for the desired confidence level and precision. 

 

 

Figure 1: Demonstration of the research methodology. 
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4. Data Analysis 

4.1. Data quality checks 

Outliers in a dataset are often defined as data points that significantly deviate from the 

established data pattern  [37]. It's important to note that in this analysis, no outliers were 

detected, as all maximum values in the conducted tests were found to be below the 

predefined cut-off thresholds  [38]. Consequently, the data analysis can continue without 

the requirement for additional outlier handling. As emphasized by  [38], it is crucial to 

establish normality to ensure the validity of multivariate test results. To assess normality, 

one can employ various methods, both empirical and graphical.  [39] recommends using 

P-P plots, where the line's straightness signifies the degree to which a variable's 

distribution aligns with a normal distribution. The normality assessment approach was 

conducted, all sub-variable data exhibited a normal distribution pattern. 

 

       To assess the validity of the scale, which is rooted in established theoretical 

constructs and supported by the relevant literature, a confirmatory factor analysis (CFA) 

was employed as a method to confirm the scale's validity in measuring the perceived 

benefits associated with BIM  [40]. In this study, CFA was conducted to evaluate the 

congruence between the observed items, comprising twelve elements sourced from 

previous research, and their corresponding latent variables or dimensions. As a common 

practice, higher factor loadings signify a more robust connection  [41], while any 

standardized factor loading below the 0.50 threshold is deemed insufficient for 

measurement purposes. 

        Before conducting the CFA test, a series of prerequisites had to be ensured. These 

included confirming the absence of missing data, assessing adherence to normality 

assumptions, identifying, and addressing outliers, and ensuring an adequate sample size, 

which is typically recommended to be above 100 as a guideline  [41]. It's worth noting 

that all these criteria have been satisfactorily met in the context of this research. For 

evaluating the model in this research, the established criteria by Hair, Black   [38] was 

followed, after testing the original model, which included all twelve items, it was evident 

that the model produced poor fit indices, as a result, a decision was made to remove items 

with loadings below 0.5, specifically items 1, 3, 7, 8, 9, and 11. This adjustment led to a 

revised model with improved fit indices. Consequently, Model 2 is deemed acceptable 

and recommended for further analysis.  

The research variables' reliability is evaluated using the Cronbach's alpha test. The 

Cronbach's alpha value of 0.870, surpassing the 0.70 threshold, demonstrates that the 

variables being studied display acceptable reliability. This reaffirms the variables' 

consistency and their ability to effectively measure the constructs of interest. 

 

4.2. Demographic information 

Figures (2) and (3) display the demographic information related to the research sample. 

Analyzing this demographic data from valid responses offers a holistic view of the 

research sample. This not only facilitates valuable comparisons with previous studies but 

also bolsters the trustworthiness and applicability of the research findings for future 

investigations. 
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4.3. Hypotheses Testing

To investigate Hypotheses 1 and 3, a correlation test was utilized, given that the variable 

being studied is continuous. In contrast, for Hypothesis 2, which involves a combination 

of categorical and continuous variables, the mean values comparison test was deemed 

more appropriate.

        To investigate Hypothesis 1, which suggests a positive association between the level 

of BIM implementation within a company and the size of the company, a Pearson 

Correlation test was conducted. In this analysis, a Pearson Correlation value (r) is 

considered significant if the associated p-value is less than 0.05. Table (1) illustrates the 

correlation between the two variables: "Level of BIM Implementation" and "Size of the 

Company."

Figure 2: Distribution of the sample by company size.    Figure 3: Distribution of the sample by company role.

Table 1: Correlation Table for (H1) & (H3).

level of BIM use at 

your company

What is the size of your company? Pearson Correlation -0.041

Sig. (2-tailed) 0.659

Level of BIM use at your company? .343**

.000

  The correlation analysis in Table (1) reveals a Pearson correlation value of -0.041, 

suggesting a negative correlation between the "Level of BIM Implementation" and the 

"Size of the Company." However, this correlation lacks statistical significance, with a p-

value of 0.659, exceeding the significance threshold of 0.05. Consequently, based on this 

sample, it can be concluded that there is no significant association between the "Level of 

BIM Implementation" within a company and the "Size of the Company." Therefore, 

Hypothesis 1 was not supported, indicating that the level of BIM implementation within 

a company does not exhibit a positive association with the size of the company in this 

context.

In the context of Hypothesis 3, where a positive relationship between the level of 

BIM implementation within a company and the perceived benefit of BIM is posited, the 

Pearson correlation value (r = 0.343) reveals a statistically significant positive correlation 
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between "Level of BIM Implementation" and "The Perceived Benefits of BIM" (p = 

0.000, < 0.05). Based on this sample, it is established that a significant and positive 

association exists between the "Level of BIM Implementation" within a company and 

the "Perceived Benefits of BIM." Therefore, Hypothesis 3 is substantiated, affirming the 

presence of a significant correlation between the level of BIM implementation and the 

perceived benefits of BIM. 

The second hypothesis posits that the categorical variable 'role of company' exerts 

an influence on the level of BIM implementation. In alignment with prior research 

findings, our expectation is that within the groups, 'consultants' and 'contractors' will 

showcase the highest levels of BIM implementation. Anticipated outcomes suggest that 

these two categories will manifest disparities in BIM implementation levels when 

compared to the remaining categories, encompassing 'owners,' 'manufacturers,' and 

'facility managers.'. Initially, the plan was to employ an analysis of variance  [42] for this 

hypothesis. However, the ANOVA assumptions were evaluated, revealing a violation of 

the assumption of homogeneity of variances. The Levene's test showed significant 

results, indicating unequal variances across different groups. Additionally, there were 

unequal sample sizes within each group. Efforts to use robust alternatives such as the 

Welch and Brown-Forsythe tests were unsuccessful due to at least one group having zero 

variance (Pallant, 2020 #20). Consequently, ANOVA was not feasible, and the research 

turned to an equivalent non-parametric test, the Kruskal-Wallis Test, as a suitable 

alternative (Pallant, 2020 #20). The Kruskal-Wallis Test allows for the assessment of 

differences in the scores of a continuous variable across three or more groups without 

the stringent assumptions of ANOVA. 

 

Table (2) presents the test statistics for the Kruskal-Wallis Test, which was 

conducted to assess the hypothesis related to differences in the mean levels of BIM 

implementation across various roles within the project. 

Table 2: Test Statistics for Kruskal-Wallis Test (Testing H2). 

 level of BIM use at your company? 

Chi-Square 19.658 

df 4 
Asymp. Sig. .001 

 

In Table (2), the Chi-Square value stands at 19.658 with 4 degrees of freedom (df), 

and the significance level (Asymp. Sig.) is 0.001, which is less than the 0.05 significance 

threshold. This significant p-value suggests that there is a statistically meaningful 

difference in the continuous variable "level of BIM use at your company" across the five 

groups representing the "Main role of your company." Therefore, confirming the 

existence of a significant difference in BIM implementation levels based on the 

company's role within the project. 

To pinpoint variations in BIM usage levels within different groups, a post hoc test 

was executed, employing independent sample non-parametric tests for multiple pairwise 

comparisons. Significantly differing mean ranks emerged when comparing 

"Construction contractor" to "Engineering consultant," as well as when comparing 

"Construction contractor" to "Owner/developer/Client representative." However, it is 

important to note that no statistically significant differences were detected within the 

remaining groups, suggesting that the observed disparities lack meaningful significance 

for conducting a comparison. As a result, Hypothesis 2 was not supported. 
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5. Discussion 

The survey was distributed to a compiled list of potential participants, comprising a total 

of 204 recipient addresses. Each recipient was encouraged to share the survey with 

individuals who met the specified criteria of having prior experience with BIM in a 

Swedish context. Additionally, a digital survey link was publicly shared through 

professional networks associated with the Swedish construction industry. Subsequently, 

we received a total of 128 completed surveys following an initial quality check to ensure 

the responses were complete and accurate. Due to the diverse distribution methods 

employed, calculating an exact response rate was challenging. However, it is important 

to note that response rates in the range of 10-12% are not uncommon in research related 

to construction management  [43]. 

Although the predetermined number of required participants was not reached, the 

sample size collected for this research is deemed sufficient for several reasons. Firstly, 

the study's focus is on BIM practitioners in Sweden, a niche or specialized population, 

where a smaller but relevant sample is considered appropriate. Secondly, practical 

challenges, such as low response rates and limited participant access, need to be 

acknowledged. Lastly, the population's homogeneity is a key factor; since this research 

explores BIM applications in construction processes, where there is little variability, a 

larger sample might not yield significantly more insights. 

Another approach to assessing sample adequacy is benchmarking against similar 

studies. For example,  [44] used a survey with 51 participants to investigate BIM's role 

in reducing Client-Related Rework  [44].  [24] conducted research on BIM 

implementation in Nepal with a sample of 110 practitioners  [24].  [45] assessed the state 

of the circular economy in the Australian construction industry with 132 survey 

responses, given the novelty of the topic  [45]. Similarly, Sompolgrunk, Banihashemi   

[46] gathered insights from small and medium-sized construction companies in Australia 

with a sample of 92 responses. These studies demonstrated that smaller sample sizes can 

provide valuable information in their respective contexts. 

 

Table 3. summarizes the results of the tested hypotheses, The first hypothesis aimed to 

examine the belief that a company's size is positively associated with the level of BIM 

implementation, suggesting that larger companies are expected to have higher levels of 

BIM implementation. The analysis results failed to support the hypothesis. This implies 

that within the collected sample, the level of BIM implementation varied, regardless of 

company size, challenging the notion that company size consistently acts as a constraint 

against BIM implementation, as suggested in previous literature. 

 
Table 3: summary of hypotheses testing. 

Hypotheses Result 
H1: The level of BIM implementation within companies is positively associated with 

company size. 

Not supported 

H2:  The level of BIM implementation is higher among consultants and contractors 

than in owners, facility managers and manufacturers. 

Not supported 

H3: The level of BIM implementation is positively associated with the perceived benefits 

of BIM. 

Supported 
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  This result can be viewed as a positive sign that companies are progressing toward 

BIM implementation, even when they have relatively small business scales. Small to 

medium-sized companies are also embracing BIM, contributing to a more 

comprehensive BIM implementation within the Swedish construction industry. 

 

The second hypothesis sought to examine differences in means across various 

professional roles, specifically testing claims from previous literature that BIM 

implementation is more prevalent among consulting companies and contractors, as 

opposed to other roles such as owners, manufacturers, and facility managers. However, 

this hypothesis was not supported, as no statistically significant differences were 

identified among these groups. This result suggests that BIM implementation within the 

sampled population is not contingent on the company's role. It can be viewed as a positive 

indicator that BIM is gaining traction across all project stakeholders and is not confined 

solely to design-related tasks. 

The literature has consistently linked the extent of perceived benefits of BIM with 

the level of implementation, suggesting that incomplete BIM implementation could 

restrict the advantages it offers to the industry. Hypothesis 3, which assessed the positive 

relationship between implementation level and perceived benefits, was supported, 

affirming this association. Respondents from companies with a relatively high level of 

BIM utilization reported elevated levels of BIM benefits across the twelve items used to 

evaluate BIM feasibility for their projects. 

6. Conclusion 

This study had the objective of investigating the tangible economic consequences of BIM, 

as reported, and observed by professionals in the industry. It also aimed to analyze the 

connection between perceived BIM benefits and various factors, with a particular 

emphasis on the extent of BIM implementation. Data for this research was gathered 

through a questionnaire survey administered to practitioners within the Swedish 

construction sector. 

From the previous literature, twelve items were identified as metrics to assess BIM 

benefits, and these items were subsequently validated through a questionnaire within the 

Swedish construction industry. The questionnaire was employed to test predefined 

hypotheses based on prior literature findings. Firstly, the degree of BIM implementation 

showed variations irrespective of a company's size, which contradicts the prevailing idea 

that company size invariably acts as a barrier to BIM implementation, as proposed in 

earlier research. The analysis further substantiated the positive connection between 

greater degrees of BIM implementation and enhanced perceived benefits. The findings 

of this study add to the existing body of knowledge concerning the promotion and 

endorsement of BIM's potential for improving construction project outcomes and 

achieving higher levels of performance. These results also align with previous literature, 

affirming that higher levels of BIM implementation indeed yield greater benefits. 

The research outcomes emphasize the necessity for additional investigations 

regarding the quantification of the economic value of BIM. The industry could greatly 

benefit from further research that delves into the benefits of BIM in a more in-depth 

manner, utilizing real-world case studies for a comprehensive analysis. This research 

offers a firsthand empirical insight from industry practitioners regarding the influence of 

BIM implementation on their projects. The anticipated outcome of this research is to 
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equip construction practitioners with the knowledge to comprehend and appreciate the 

financial advantages of BIM. It will establish a basis for making informed decisions 

regarding investments in BIM and ultimately contribute to the broader adoption of BIM 

within the industry. 
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