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Building information modeling (BIM) in project management: A bibliometric and science 

mapping review 

Abstract 

Purpose – The impact of building information modeling (BIM) on various aspects of project 

management has attracted much attention in the past decade. However, previous studies have 

focused on a particular facet of project management (e.g., safety, quality, facility management) and 

within identified target journals. Despite numerous existing studies, there is limited research on 

the mainstream research topics, gaps, and future research directions on BIM in project 

management. This study aims to conduct a bibliometric and science mapping review of published 

articles on BIM in project management and to identify mainstream research topics, research gaps, 

and future research directions in this domain. 

Design/methodology/approach – A science mapping approach consisting of bibliometric search, 

scientometric analysis, and qualitative discussion was used to analyze 521 journal articles that 

were retrieved from the Scopus database and related to BIM in project management. In the 

scientometric analysis, keyword co-occurrence analysis and document analysis were performed. 

This was followed by a qualitative discussion that seeks to propose a framework summarizing the 

interconnection between the mainstream research topics, research gaps, and future research 

directions. 

Findings – Six mainstream research topics were found including (1) BIM-enabled advanced 

digital technologies, (2) BIM-based reinforcement and enhancement, (3) BIM and project 

composition, (4) BIM project elements and attributes, (5) BIM-based collaboration and 

communication, and (6) BIM-based information and data. Moreover, this study discussed six 

research gaps, namely (1) integration of BIM and other digital technologies, (2) future maturity of 

BIM applications in project management, (3) application of BIM in project components and 

processes, (4) role of BIM application in project elements and attributes, (5) impact of 

collaboration and communication in BIM application, and (6) stability of information and data 

interaction. Furthermore, future research directions were discussed. 

Originality – The findings and proposed framework contribute to providing a deeper 

understanding to researchers, policymakers, and practitioners in the development of related 

research and practice in the domain of BIM in project management, thus, promoting digital 

transformation in project management. Overall, it adds to the global knowledge domain in BIM 

and promotes the need for digital and data integration, BIM maturity, and BIM collaboration. 

Keywords: Bibliometric analysis; Building information modeling (BIM); Project management; 

Science mapping; Scientometric review 

Paper type: Literature review  
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1. Introduction 

Digital transformation has gradually penetrated various sectors in recent decades as technology 

has evolved and people's needs for products and services have changed (Nagy et al., 2018). 

Specifically, building information modelling (BIM) has had a profound impact on the architecture, 

engineering, and construction (AEC) sector (Celoza et al., 2023). According to McGraw-Hill 

Construction (2012), 70 percent of contractors in North America are using BIM. The United 

Kingdom government in its comprehensive construction strategy (Maude, 2011) mentioned the 

benefits of BIM and mandated a target of 2016 for publicly procured projects. Consequently, the 

applications of BIM in different sectors have yielded many benefits in several countries.  

 

Research on BIM has also flourished in the past decade (Zhang et al., 2013; Belay et al., 2021; 

Tang et al., 2021; Chen et al., 2023; Moshtaghian and Noorzai, 2023; Zhang et al., 2023). Ma et 

al. (2020) and Belay et al. (2021) have studied the strategies and drivers of BIM implementation. 

Zhang et al. (2013) and Tang et al. (2021) have discussed the role of BIM in construction and 

building safety. In addition, Lin et al. (2022) envisaged the use of BIM in construction and facilities 

management (FM). Since BIM has extensively been studied in project management, a state-of-the-

art review of various aspects of BIM in project management can help identify the mainstream 

research areas and contribute to identifying key research gaps and future directions.  

 

Several review articles have reported on the various aspects of BIM applications (Wong and Zhou, 

2015; Antwi-Afari et al., 2018; Kamel and Memari, 2019; Potrč Obrecht et al., 2020; Wu et al., 

2022). Potrč Obrecht et al. (2020) explored BIM applications and the challenges of lifecycle 

assessment in building design. Wong and Zhou (2015) reviewed research on BIM and building 

sustainability. Kamel and Memari (2019) also reviewed articles on BIM and energy simulation. 

The aforementioned review articles summarized the extant literature in a specific area of BIM in 

project management, and they contribute to the body of knowledge in their respective areas of 

research. However, none of the previous reviews has thoroughly examined and systematically 

reviewed the state-of-the-art BIM in project management in its entirety. Many other previous 

review studies on BIM are limited to specific concepts in project management (He et al., 2017; Li 

et al., 2017; Lu et al., 2017; Chan et al., 2018; Martínez-Aires et al., 2018; Sanhudo et al., 2018; 

Akram et al., 2019; Farzaneh et al., 2019; Matarneh et al., 2019; Saka and Chan, 2019; Santos et 
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al., 2019; Ivson et al., 2020). For example, He et al. (2017) summarized the managerial areas of 

BIM and provided a conceptual framework encompassing current and future directions after 

reviewing 126 literature samples published between 2007 and 2015. Martínez-Aires et al. (2018) 

reviewed the relevant literature and concluded that BIM can change the way safety issues are 

handled in the AEC industry by identifying and preventing potential safety hazards in an effective 

and automated manner. Ivson et al. (2020) conducted a systematic review of BIM visualization 

within the visualization community, finding the synergies between scientific and information 

visualization to integrate spatial and non-spatial data. By using a structured approach, Chan et al. 

(2018) conducted a review of BIM in project management from 2005 to 2017 within identified 

target journals. Despite the reported findings on BIM in project management, the adopted method 

was limited to articles identified in target journals according to Chau’s ranking (Wing, 1997). 

Collectively, these review articles addressed the application of BIM in specific aspects of project 

management, but not from a more macro perspective, i.e., integrating the broad category of project 

management. In contrast to previous review studies, which focused on specific aspects of BIM in 

project management (e.g., safety, quality, facility, and lean management), this study extends the 

scope to all aspects of project management. As such, there is still a missing research gap in 

reviewing articles related to broader areas of BIM in project management through quantitative 

analysis and mapping of large bibliometric datasets. Moreover, none of the existing review studies 

utilized a science mapping approach to analyze BIM in project management research to identify 

mainstream research topics, research gaps, and potential research directions for future studies.  

 

In this review study, the overarching research question is “what are the mainstream research topics, 

research gaps, and future research directions regarding the application of BIM in project 

management”. To fill these research gaps, this study aims to conduct a science mapping-based 

review of the extant literature on BIM in project management and to discuss the mainstream 

research topics, research gaps, and future research directions. To achieve the overarching research 

aim, the specific research objectives of this study are to:  

1) Analyze the annual publication trend and peer-reviewed journals on BIM in project 

management. 

2) Conduct a science mapping analysis based on the co-occurrence of keywords and 

document analysis. 
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3) Discuss the mainstream research topics on BIM in project management. 

4) Highlight the research gaps and future research directions on BIM in project management. 

The results of this review study could help researchers, policymakers, and practitioners to better 

understand the current state and future needs of BIM to promote research towards digital 

transformation in project management. Specifically, the findings would help researchers not only 

pay attention to the less explored areas of BIM in project management, but they would also explore 

the integration of BIM and other digital innovations (e.g., robotics, blockchain, virtual reality) to 

solve research problems in project management. In addition, the findings would provide practical 

understanding to practitioners on the maturity of BIM applications and their impact on building 

components and processes.  The remainder of this review is as follows. Section 2 presents the 

research methodology adopted in this review study. Section 3 highlights the results of this review 

study. The discussions on mainstream research topics, research gaps, and future research directions 

are elaborated in Section 4. Lastly, the conclusions are presented in Section 5. 

 

2. Research methodology 

This study used the science mapping approach to review related research articles on BIM in project 

management. Science mapping is a generic process of domain analysis and visualization (Chen, 

2017). It aims at the spatial representation of how disciplines, fields, and authors are related to one 

another within a body of literature (Small, 1999). The science mapping approach measures the 

impact of research while also analyzing institutional and peer-reviewed journals and gives 

researchers using the method a deeper understanding of the scientific knowledge and citations of 

the research content (Antwi-Afari et al., 2023; Sun et al., 2023). It includes three steps: 

bibliometric search, scientometric analysis, and qualitative discussion (Shi and Antwi-Afari, 2023). 

A detailed overview of the research methodology is shown in Fig. 1. 

<Please insert Figure 1 about here> 

2.1. Bibliometric search 

The articles analyzed in this review study were retrieved from the Scopus database because of its 

extensive collection of related research in the AEC sector (Mongeon and Paul-Hus, 2015). 

Bibliometric search can present the structural dynamics of a scientific field through quantitative 

analysis and mapping of large bibliometric datasets. As such, bibliometric analysis can help to 

reveal the development process of a scientific discipline and provide insight into emerging areas 
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of the field. It is useful for identifying new research trends, collaboration networks, research topics, 

and for investigating the structure of knowledge in a scientific field (Shi and Antwi-Afari, 2023).  

Initially, a search was conducted in the Scopus database using keywords such as “building 

information modeling” and “project management” in the “title, abstract, and keywords” section. It 

yielded a total of 4,215 results. The studied period was limited to articles published from 2011 to 

2023 (as of 6 October 2023), excluding articles prior to this period. This is because there were 

fewer articles in the Scopus database using these two main keywords before 2011, and BIM was 

not widely studied yet before that time. Since 2011, the number of BIM-related studies published 

each year has increased considerably, far more than before (Santos et al., 2019), and literature on 

BIM in project management from 2011 to 2023 (years inclusive) represents a significant 

proportion of all relevant studies. After this step, the number of articles was reduced to 3,713. Next, 

2,747 results were obtained by excluding those articles not related to the two subject areas of 

“engineering” and “business, management, and accounting”. This is because these subject areas 

(i.e., engineering and business, management, and accounting) are the primary disciplines in project 

management. Afterwards, the document type was limited to “article”, excluding articles in press 

in the publication stage. Moreover, articles were excluded other than those in “journal” whilst 

keeping only articles written in English.  After these steps, 1,205 results were retrieved.  

To minimize potential bias during the screening process, two independent reviewers (ZY and MA) 

conducted the search strategies and resolved any queries. To ensure the quality of articles used for 

further analyses, journal sources other than quartiles 1 and 2 (according to journal citation report 

in Web of Science) were excluded. Quartiles 1 and 2 journals are widely recognized by scholars 

and are often seen as a more reputable source, or even as certified knowledge (Ramos-Rodríguez 

and Ruíz-Navarro, 2004), and it has also been argued that articles originating from Quartiles 1 and 

2 journals tend to be more comprehensive (Zheng et al., 2016). In addition, the selected quartiles 

1 and 2 journals must have 5 or more published articles during the studied period. After the 

screening steps, 638 articles were obtained. Given that the retrieved articles may still not meet the 

eligibility of this study, further manual screening was carried out by reading the abstracts and full 

texts. Articles that are not aligned with the research scope of BIM in project management were 

excluded. For instance, existing review articles (e.g., Oraee et al., 2017; Wu et al., 2022) were 

excluded. Moreover, a study by Malhotra et al. (2022) on modeling the heating demand of urban 

buildings was excluded because the full text does not relate to BIM. Manual screening of articles 
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may contribute to the validity of the results by ensuring that the included articles reflect the scope 

of the studied topic. After manual screening, 521 articles were obtained and used for further 

analyses. Table 1 shows the search strings and literature search results in Scopus. 

<Please insert Table 1 about here> 

2.2. Scientometric analysis 

The second step is scientometric analysis, an analytical approach often used to evaluate the 

development of scientific disciplines, authorship patterns, and generation of scientific knowledge 

(van Eck and Waltman, 2009). VOSviewer was used in this step to analyze the literature and 

visualize network maps. It is a scientific mapping tool for creating and presenting network maps 

(van Eck and Waltman, 2009). It is widely applied by many scholars in review-related studies 

because of its usefulness and accessibility. For example, VOSviewer was used in a review study 

conducted on construction safety (Jin et al., 2019), blockchain technology (Sun et al., 2023), and 

work-related musculoskeletal disorders (Antwi-Afari et al., 2023). Compared to other scientific 

mapping tools such as BibExcel, CiteSpace, CoPalRed, Gephi, IN-SPIRE, Science of Science tools, 

etc., VOSviewer is not only very easy to understand and operate, but also offers free visualization 

capabilities (Antwi-Afari et al., 2023). Therefore, this review study adopted VOSviewer to create 

and visualize network maps of BIM in project management articles to conduct: (1) keyword co-

occurrence analysis, and (2) document analysis. Keyword co-occurrence analysis evaluates the 

number of documents associated with an emerging keyword whilst document analysis shows the 

number of documents published by a source, an author, an institution, or a country/region (van Eck 

and Waltman, 2009). 

2.3. Qualitative discussion 

In the qualitative discussion, this review study discussed the mainstream research topics of BIM 

in project management based on the keywords and articles analyzed in the previous steps. It also 

presents a framework of research gaps and potential research directions that deserve more attention 

in the domain of BIM in project management. 

 

3. Results 

This section presents the results of the bibliometric and scientometric analyses. Sections 3.1 and 

3.2 addressed the first research objective on the annual publication trend and peer-reviewed 

journals on BIM in project management. The second research objective was addressed in sections 
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3.3 and 3.4 based on keyword co-occurrence analysis and document analysis, respectively. 

Collectively, these results informed the qualitative discussion in section 4 regarding the 

mainstream research topics, research gaps, and future research directions on BIM in project 

management. 

3.1. Annual publication trend of articles 

The annual publication trend of 521 articles identified from the Scopus database is summarized in 

Fig. 2. It clearly shows a significant overall upward trend in the number of articles related to BIM 

in project management from 2011 to 2023. These annual increases in the number of publications 

reflect the overall interest and contribution of researchers and practitioners, particularly on BIM 

in project management (Ma et al., 2020; Belay et al., 2021; Zhang et al., 2013; Lin et al., 2022). 

In addition, the increase could be due to several government mandates that required the use of BIM 

on public projects (e.g., the UK government mandated that all central government projects should 

use BIM by 2016). Although the data for 2023 only ends on 6th October, it has already reached 50 

articles, so it is reasonable to assume that there won’t be a significant decrease in the number of 

relevant articles throughout 2023. As indicated in Figure 2, the overall trend of research related to 

BIM in project management increases yearly, with a higher number of publications recorded in 

2021. However, the number of articles in 2020 and 2021 also shows that the exploration of the 

studied topic has not been affected by the impact of Covid-19. The number of annual publications 

for 2023 could not be confirmed at the time of the literature search, hence, subsequent future 

studies would be required to confirm whether this speculation is correct. 

<Please insert Figure 2 about here> 

3.2. Selection of peer-reviewed journals 

In addition to the annual publication trends for the 521 included articles, the journals in which 

these articles had been published were also summarized, and detailed results are presented in Table 

2. Table 2 shows the selected peer-reviewed journals, number of publications, and percentage of 

total publications. It is chronologically arranged in order of number of published articles in a 

journal outlet.  

Table 2 clearly shows that nearly 19% of the articles are published in Automation in Construction. 

It is followed by Engineering, Construction and Architectural Management and Buildings with 

percentage of total publications of 9.79% and 8.64%, respectively. The number of articles 

published in Journal of Construction Engineering and Management also accounts for around 8% 
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of the total articles. Safety Science reported the least number of published articles, with two articles 

accounting for 0.38% of the total number of articles. It was found that Automation in Construction 

is a journal that has been influential in research publications related to BIM in project management 

(Table 2). Instead, Building and Environment, Journal of Cleaner Production, Journal of Legal 

Affairs and Dispute Resolution in Engineering and Construction, and Safety Science, all accounted 

for less than 0.8% of each of the total articles, indicating less active in this area of research 

publication. Overall, the selected peer-reviewed journals can serve as a guide for other researchers 

and practitioners in ascertaining suitable outlets within which to disseminate their research.  

<Please insert Table 2 about here> 

3.3 Keyword co-occurrence analysis 

The co-occurrence analysis of keywords can help to improve the understanding of articles on the 

same topic. Keywords often reflect the main content of a study and the domain of the topic whilst 

author keywords play an important role in information retrieval, co-word analysis, and mainstream 

topics (Su and Lee, 2010). According to Perianes-Rodriguez et al. (2016), fractional counting 

provides a more useful perspective and is less likely to lead to misinterpretation than full counting, 

making it preferable for most studies. For this reason, keyword co-occurrence analysis was carried 

out in VOSviewer by selecting “author keywords” and “fractional counting” and setting the 

minimum number of occurrences of a keyword to 6, resulting in 43 out of 1,614 keywords. Some 

keywords that recurred with the same meaning, but different expressions were deleted. For 

example, “building information modeling” was repeated as a keyword in different expressions 

such as “BIM” and “building information modeling (BIM)”. Of these different expressions, only 

the one with the most occurrence was retained. In addition, if two keywords with the same meaning 

appear in both singular and plural forms, such as “facility management” and “facilities 

management”, the one with less occurrence was deleted. After these steps, a visualization network 

was generated from 35 keywords as shown in Fig. 3. 

Keywords such as “BIM”, “construction management”, and “project management”, as shown in 

Fig. 3, are frequently mentioned in existing research on BIM in project management. The 

connecting lines in Fig. 3 show the interconnectedness of the two keywords. For example, “BIM” 

is closely linked to “construction management”, indicating BIM is often used in construction 

management. Since project management includes information management and BIM can be very 

beneficial to project management, there are connecting lines linking “BIM”, “project 
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management”, and “information management” (Wijekoon et al., 2018). 

The keywords in Fig. 3 are also grouped into six clusters, with keywords within each cluster being 

explored together in the same article. For example, facility management is often explored together 

with collaboration, as mentioned in El Ammari and Hammad (2019)’s study. They are often 

associated with simulation, so they are all classified in the same cluster. The font sizes in Fig. 3 

reflect the frequency/occurrence of keywords studied in the selected articles. However, keywords 

with low frequency cannot be seen in Fig. 3. As such, Table 3 shows the quantitative summary of 

keyword co-occurrence analysis on BIM in project management. It presents the number of 

occurrences, average publication year, average citations, and average normalized citation for each 

keyword. The keywords in Table 3 were chronologically arranged based on the average normalized 

citations. 

It was found that the number of occurrences is not necessarily positively correlated with the 

average citations and average normalized citations (Table 3). For example, “case study” has more 

occurrences than “construction safety”, but its average citations and average normalized citations 

are significantly lower. The keywords with the highest average normalized citations are “digital 

twin”, “blockchain” and “barriers”, which reflect the importance of BIM and digital twin 

applications in projects (Pan and Zhang, 2021). Many studies also focused on the use of BIM in 

blockchain management (Li et al., 2022), and some scholars are interested in the combined 

application of BIM and ontology in projects (Ren et al., 2021). The average publication year shows 

the latest level of research and keywords in the selected articles. From Table 3, most of the 

keywords in the average publication year are within the last 5 years of the studied period. 

“Blockchain” had the most recent average publication year (i.e., 2022), indicating its relatively 

new research domain on BIM in project management. 

<Please insert Figure 3 about here> 

<Please insert Table 3 about here> 

3.4. Document analysis 

In VOSviewer, “citation” and “documents” were selected, and the minimum number of citations 

of a document was set to 89, resulting in 44 articles out of 521. The network visualization of 

document citation analysis is shown in Fig. 4. 

It is presented in Fig. 4 that there are some interactions between most of the articles while other 

articles showed a stray status, possibly with a weak citation relationship to the selected articles, 
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such as Zhang and El-gohary (2017) and Golparvar-fard et al. (2011). The size of the nodes 

represents the number of citations of an article. A study by Bryde et al. (2013) had the largest node, 

showing its significant number of citations. Eadie et al. (2013) had the second largest node and 

belongs to the green cluster. The above results inferred that these articles received the highest 

number of citations. Articles within the same cluster tend to be more deeply connected and 

influenced by each other, and the connection lines between the nodes indicate citation relationships. 

For example, Chen et al. (2014)’s study is connected to several articles such as Park et al. (2013) 

and Love et al. (2014).  

Table 4 presents a detailed breakdown of the contribution and influence of each article related to 

BIM in project management. It was sorted in chronological order of normalized citations. Due to 

the purpose of presentation, Table 4 only listed the top ten articles in order of highest normalized 

citations, but it also shows the highest total citations. Of the articles not listed in Table 4, Elghaish 

et al. (2020) and Chan et al. (2019) also have normalized citations of 3.74 and 3.71, respectively.  

The article with the highest normalized citations was Pan and Zhang (2021), which focused on 

building a closed-loop digital twin framework through the collaborative use of BIM, internet of 

things (IoTs), and data mining. Besides, the article with the highest total citations, i.e., Bryde et al. 

(2013) explored the extent to which the use of BIM can be beneficial in projects.  

Most of the articles in Table 4 focused on specific applications of BIM in different aspects of 

project management, such as FM (Pishdad-bozorgi et al., 2018), construction safety (Zhang et al., 

2015), etc. Besides, other existing studies focused on different BIM applications and discussed 

how BIM could be integrated with other technologies (e.g., Li et al., 2018; Pour Rahimian et al., 

2020). Whilst some existing studies focused on various practical BIM applications, other articles 

are more theoretical in nature such as the project benefits of BIM (Bryde et al., 2013).   

<Please insert Figure 4 about here> 

<Please insert Table 4 about here> 

4. Discussion 

4.1. Mainstream research topics 

4.1.1. BIM-enabled advanced digital technologies 

Given that digital technologies involve several advanced information approaches, the included 

articles explored their impacts on BIM and project management from a macro perspective. May et 

al. (2022) developed a BIM-based on-site augmented reality (AR) defect management (BIM-
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ARDM) system, which showed how it outperformed conventional models in terms of usability, 

workload, performance, completion time, detecting building elements, identifying flaws, and 

helping people with inspection chores. Çıdık et al. (2017) revealed the phenomenon of continuous 

change at the practice level driven by digital integration in BIM-enabled projects. Jaradat et al. 

(2013) explored the impact of digital systems and media, including BIM, on different occupations, 

groups, and roles in projects. Comparatively, Sezer and Bröchner (2019) investigated information 

and communications technology (ICT) preferences of site managers in terms of resource usage on 

refurbishment projects to aid the development of digital supports such as BIM and ICT. Pan and 

Zhang (2021) developed a digital twin framework to enhance project management through the 

integration of BIM, IoT, and data mining. According to their research, the digital twin framework, 

built as part of the BIM foundation, can help with the communication and exploration of data and 

the optimization of physical structures in a project. Daniotti et al. (2022) used BIM as a basis for 

a framework and toolkit for building renovation projects. Their study focused on the use of BIM 

and digital twins for managing information and working time in building renovation projects and 

further explored its impact on improving building performance, quality, and occupants’ comfort. 

Overall, extant studies related to this research topic mainly focused on integrating different digital 

technologies with BIM to facilitate the successful delivery of projects (Hsu et al., 2023; Panya et 

al., 2023; Tao et al., 2023). As technology develops and innovations emerge, several advanced 

digital technologies will be integrated with BIM. Although the integration of advanced digital 

technologies and BIM can bring numerous benefits to researchers, project managers, and other 

practitioners, it may require resource capabilities and training which may lead to increased project 

cost and data storage.  

 

4.1.2. BIM-based reinforcement and enhancement 

BIM may have issues when applied to practical projects. There are many barriers to the practical 

application of BIM, perhaps brought about by BIM itself, or due to external factors such as the 

characteristics of a project, personnel, policy, and industry (Liu et al., 2022; Tian et al., 2023; 

Zhang et al., 2023). BIM was found to have key barriers such as training cost, BIM software cost, 

insufficient knowledge, and lack of adequate BIM guidelines in the application of AEC industry 

projects (Hyarat et al., 2022). In addition, BIM barriers have an impact on BIM awareness in the 

project cycle, and they include cost and standards, process and economics, technology and 
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business, training, and people (Olanrewaju et al., 2022). Given the above, the prevalence of cost, 

technical knowledge, and training were the main barriers to BIM adoption. Notably, research 

studies on the barriers to BIM adoption also suggested ways of improvement and the spread of 

BIM adoption. Sanhudo et al. (2020) proposed a framework to improve the lack of standards and 

legislation for BIM in energy-related projects and evaluated the applicability of the framework 

through case studies. The impact of the level of development (LOD) in the application of BIM was 

investigated in several case studies, finding further identification of challenges and solutions 

(Alshorafa and Ergen, 2019). The above-mentioned articles are generally oriented towards the 

reinforcement and progress of BIM, which would help to promote the future maturity of BIM and 

enhance its usage in real-world projects. 

 

4.1.3. BIM and project composition 

Many scholarly articles have demonstrated the impact of BIM on specific components or processes 

within a project, finding diverse pathways in different project processes. Simulation is the use of 

software to run a mock-up of a project’s plans or ideas, usually prior to the actual construction of 

the project or some important procedures in the project (Arora, 2007). With the introduction of 

BIM into project management, many simulation works are influenced by BIM. The use of a hybrid 

approach, including BIM, to simulate all possible space-time conflicts in a project can provide an 

effective preventive measure against space-time conflicts and significantly reduce their negative 

impact on the project (Dashti et al., 2021). Heavy industrial construction projects often require 

multiple cranes to be used simultaneously, and upfront simulation and planning are essential to 

avoid accidents. Tak et al. (2021) proposed a BIM-based five-component framework to generate 

accurate operation plans at micro and macro scales, which is beneficial for managing dynamic 

multi-crane operations. Jang and Lee (2018) analyzed the processes, productivity, and economic 

benefits of BIM-based multi-trade prefabrication. They found that system coordination, parallel 

execution of work, and changes in man-hours due to activities lead to various contradictory 

perceptions of the benefits of BIM for multi-trade fabrication. Existing studies on the role and 

impact of BIM in the different components and processes of a project provide a clearer 

representation of the specific applications of BIM (de Souza et al., 2023; Marzouk and Thabet, 

2023). This would help in the advanced application of BIM in detailed components of a project 

for future studies. 
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4.1.4. BIM project elements and attributes 

The articles in this section briefly discuss three broad topics including the impact of BIM on 

construction safety, quality management, and environmental protection/sustainability in 

projects. BIM can assist in construction site planning to improve safety in a crowded and 

dynamic site environment (Zhang et al., 2015b; Chen et al., 2023). By using remote sensing 

and BIM techniques, Zhang et al. (2015b) created automated workspace visualization based on 

global positioning systems (GPS) and movable facilities. In addition to considering construction 

site activities in terms of staff and facilities, construction safety can also be aided by observing 

and modeling the site geospatially. BIM also has a role to play in quality management of 

projects, and there has been considerable research into design quality management (Faraji et al., 

2022; Kim et al., 2022; Koo and O’Connor, 2022). Koo and O'Connor (2022) analyzed 160 

indicators of design defects to determine the role of BIM as a driver of design quality and further 

suggested areas where BIM still needs to be improved in terms of design quality.  The use of 

BIM with unmanned aerial vehicle (UAV) technology can assist in resolving quality issues that 

may arise during the design phase, which contributes to customer satisfaction and design quality 

management (Faraji et al., 2022). The contribution of BIM to environmental protection and 

sustainability of projects has also become a subject of research (Heigermoser et al., 2019; van 

Eldik et al., 2020; Marzouk and Thabet, 2023). Based on the synergy of lean construction and 

BIM, Heigermoser et al. (2019) proposed a construction management tool that combines the 

Last Planner system with 3D visualization to achieve both productivity gains and construction 

waste reduction, thereby improving the efficiency and sustainability of future projects.  BIM can 

contribute to the development of environmental impact assessments (EIA) for projects that urge 

project management to make more improvements in environmental protection and sustainability.  

Continuous BIM-based EIA allows for the systematic integration of data from multiple sources, 

ensuring that designers can quickly accept the results of EIA and follow up on project design 

improvements (van Eldik et al., 2020). The above articles discussed three broad topics regarding 

the role of BIM in project elements and attributes, showing its impact on construction safety, 

quality management, and environmental protection/sustainability. Notably, the role of BIM on 

other project elements and attributes is also expected.  
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4.1.5. BIM-based collaboration and communication 

Collaboration is a keyword that has received a lot of attention from academics in the field of 

BIM in project management. Based on semi-structured interviews, Chen et al. (2022) identified 

five types of collaborative behaviors and used a theoretical model to describe how to integrate 

them into BIM projects. Workload allocation is also an unavoidable issue in collaboration, and 

the use of workload data to enable better analysis and visualization of workload allocation 

patterns can help assess the impact of BIM on work allocation, allowing for improvements and 

further optimization of resource allocation in projects (Aibinu and Papadonikolaki, 2019). The 

strategic and operational decisions of collaborating organizations or institutions on a project 

also need to be fine-tuned as the project becomes digitized and the use of BIM increases. 

Research based on the boundary theory suggests that different organizations and individuals 

have their understanding of BIM, making communication and collaboration unsuccessful 

(Papadonikolaki et al., 2019). However, they can be improved through structurational views 

such as communication, conflict management, negotiation, and teamwork (Papadonikolaki et 

al., 2019). The above studies focused on the interaction between people, departments, 

institutions, and organizations in projects where BIM is used for the exchange of knowledge, 

information, and experience gained from the projects (Liu et al., 2017; Papadonikolaki et al., 

2019; Chen et al., 2022; Hsu et al., 2023). The articles in this area of research are a good 

reference for collaboration and communication in practical application of BIM.  

 

4.1.6. BIM-based information and data 

Interoperability can have an impact on the interface between different processes, elements, and 

information in a project. The extension of the main Industry Foundation Class (IFC) standard 

for openBIM data exchange can be useful for BIM applications in underground construction 

projects such as metro stations, which contain many interdisciplinary processes, by improving 

the interoperability of BIM in dealing with such processes (Huang et al., 2022). Furthermore, 

the implementation of IFC-based interoperable processes facilitates the coordination of the 

design and construction phases and checking of data such as models or codes, and the analysis 

of the construction phase by using 4D BIM (Ciribini et al., 2016). As the complexity in the 

interoperability of information in BIM makes it more susceptible to risk-influenced uncertainty, 

it can also pose some contractual issues. Abd Jamil and Fathi (2020) developed a model data 
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validation conceptual framework through semi-structured interviews with stakeholders which 

can help protect against data loss, corruption, or tampering of information in interoperability. 

The aforementioned studies demonstrated the importance of BIM-based information 

management and data (Ciribini et al., 2016; Lu et al., 2016; Abd Jamil and Fathi, 2020; Huang 

et al., 2022; Yin et al., 2023), which are of great relevance to future development of project 

management towards digitization and automation, and stability of information and data 

interaction in projects. 

 

4.2. Research gaps of BIM in project management 

This review study identified and discussed six research gaps of BIM in project management, and 

a summary is presented in Fig. 5. 

<Please insert Figure 5 about here> 

4.2.1. Integration of BIM and other digital technologies 

As mentioned above, BIM is being used in project management along with many other digital 

technologies. As technology evolves, and innovations are invented, there are bound to be other 

digital technologies that could be integrated with BIM such as AR, geographic information system 

(GIS), virtual reality (VR), robotics, digital twin, IoTs, blockchain, etc. Among the advanced 

digital technologies, robotics has also attracted recent attention from researchers and practitioners. 

Although little research has been conducted on integrating robots and BIM in the AEC projects, 

Kim et al. (2021) have investigated the role of BIM in helping robots to carry out some indoor 

work on projects. The use of robots and BIM to carry out hazardous work such as working at 

heights, confined spaces, etc. would be very beneficial to the safety of project personnel. Future 

studies should be conducted on how to accelerate project schedules and improve execution 

accuracy. In addition, the application of BIM and wearable sensing technologies could be a 

potential research gap. The integration of IoT, wearable sensing technology, BIM, and GIS to 

monitor indoor and outdoor environments, comfort, and energy consumption data was studied by 

Miller et al. (2021), which could be useful for FM projects or energy and environmental 

improvements in renovation projects. 

 

4.2.2. Future maturity of BIM applications in project management 

A more mature application of BIM requires lessons learned from a wide range of projects, locations, 

etc. Although the barriers to BIM adoption have been addressed, previous studies have been carried 
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out on a single type of project or geographical location, with very little research from a broader 

perspective. Previous studies on the use of BIM on practical projects are mostly common in 

specific regions or countries such as the UK, China, and Hong Kong (Georgiadou, 2019; Ding 

et al., 2015; Chan et al., 2019; Tian et al., 2023). Even in African countries, where the 

application of BIM is still at a relatively low adoption stage, some scholars have also conducted 

targeted fields (Belay et al., 2021). However, perhaps because BIM adoption is still relatively 

low in practice, and the development of BIM applications in most countries and regions has not 

yet reached a very mature stage. Few scholars have conducted comparative studies of BIM 

adoption in developed and developing countries. Nevertheless, such a comparative study would 

enable the identification of structure and BIM adoption in different countries (Bukhari, 2011). 

This can help to determine the causes of the different levels of development and inform a further 

spread of BIM applications in project management. Moreover, understanding the similarities 

and differences of BIM adoption in different countries or regions can also reveal possible 

directions on how BIM can be more maturely applied in different contexts.  

 

4.2.3. Application of BIM in project components and processes 

The development of project budgets and budget control is an important part of project management 

(Abdel-Hamid and Abdelhaleem, 2023; Zhang and Zhang, 2023). Compared to other components 

of projects such as simulation and FM, the role of BIM on project budgets and control has had 

little attention from researchers, and in particular, the aspects of BIM on the development of project 

budgets are even rarer. Regarding budget control, Li and Li (2020) have proposed a budget control 

approach using BIM for cost control of port construction projects. However, this study did not find 

much research input on the role of BIM in project cost and budget management, which can be 

considered as a research gap on BIM in project management. Perhaps a good way to explore the 

role of BIM in budgeting and cost control would be to combine it with simulation and decision-

making. The role of BIM in budget control can be considered from various perspectives, especially 

as each process of a project requires cost input. It would be interesting to see how BIM could be 

involved and effective in the different processes of project budget control. 

 

4.2.4. Role of BIM application in project elements and attributes 

Every project is influenced by the local culture, and cultural specificity is not an unfamiliar 
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topic in project management. The existence of cultural impact has been confirmed by a 

comparison of British and Arab project managers and a study of French-Dutch collaborative 

projects (Rees-Caldwell and Pinnington, 2013; de Bony, 2010). As part of project management, 

it can be assumed that culture also has an impact on BIM, but very little research has been 

conducted. Specifically, most articles are used to analyze the use of BIM in terms of technology, 

people, etc. As such, it is unknown whether different cultures in the region where the project is 

located hinder or benefit BIM. What impact does the cultural background of the project manager 

have on the use of BIM? What kind of culture is more likely to facilitate the spread of BIM in 

a project? If the cultural background is not conducive to the use of BIM in a project, what can 

be done to improve it? These research questions are yet to be explored. However, as culture and 

BIM are two very different concepts, conducting this research may require the collaboration of 

researchers with different academic backgrounds, as well as the learning of new knowledge and 

cumbersome communication, making it a very demanding area of research.  For example, 

scholars from humanities, project management, and psychology disciplines can collaborate on 

relevant research, which may lead to the development of knowledge exchange and cooperation 

between different fields. 

 

4.2.5. The impact of collaboration and communication in BIM application 

Clear standards, or norms and requirements, can go a long way towards collaboration (Chen et al., 

2022; Hsu et al., 2023). Urpelainen (2010) suggested the role of technical standards in 

international environmental cooperation. However, the development of clear standards for BIM 

can also facilitate communication and collaboration in projects and there are normative standards 

for the application of BIM in collaborative projects across organizations and sectors. Little existing 

research seems to explore the relationship between BIM and communication and collaboration in 

projects from this perspective, with much of the research on standards being at a technical level. 

For instance, a study by Lee et al. (2019) discussed standards for data exchange in projects. The 

identification of guidelines on how to communicate and manage the use of BIM in collaborative 

projects can lead to a more standardized and fluid process for project teams from different 

organizations and backgrounds. This research gap area should be conducted in future studies. 
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4.2.6. Stability of information and data interaction 

As a concept that is not yet very far advanced, there are still some shortcomings in the application 

of BIM to complex projects, which have been explored by many scholars, but there are inevitably 

some areas for further improvement. Most of the existing research on the data aspects of BIM has 

focused on the transmission and exchange of data (Abd Jamil and Fathi, 2020; Huang et al., 2022; 

Yin et al., 2023). However, BIM also has the problem of large data files, which may not operate 

smoothly in synchronization with a large amount of information and data in the face of 

construction due to resource or storage limitations. At this stage, BIM requires high hardware 

specifications, which is not conducive to the large-scale use of BIM in projects. After all, it is not 

possible for all computers used in a project to have a high configuration, which would impose a 

significant cost burden on the companies operating the project. Further enhancement of BIM on 

this issue may require optimization of the packet processing capabilities of BIM itself to compress 

the size of the data files generated by BIM. This would facilitate the operation of BIM in a wider 

range of scenarios and devices, but this research gap has rarely been discussed. This type of 

research may need to be combined with knowledge of computer or software engineering 

disciplines. Collaborative research in the areas of hardware, software, and project management is 

likely to lead to developments in information and data interaction. 

 

4.3. Recommendations for future research directions and contributions 

There are several research directions worth recommending and studying in the future. The current 

review provides a summary of six suggested future research directions. A summary framework of 

existing research fields, research gaps, and future research directions on BIM in project 

management based on the qualitative discussion is shown in Fig. 6. 

<Please insert Figure 6 about here> 

• Integrated application of robotics and BIM.  

Exploring how to integrate robotics and BIM is like combining other digital technologies 

with BIM applications. Thus, how to apply robotics to make up for the shortcomings of 

BIM applications, or to combine their advantages to improve project management. For 

example, robots can help or even replace humans to carry out dangerous work at height, 

whilst BIM can enable robots to identify the work object more accurately, reducing errors, 

as well as mitigating personal safety problems that can result from working at height. 
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Similar applications can be explored for risk identification in BIM projects and human-

robot interactions. 

• Comparative studies of BIM application projects in different geographical areas.  

As the application of BIM varies from region to region depending on several factors, a 

comparative study of BIM applications in different geographical locations is more likely 

to enable researchers and practitioners to identify common synergies with BIM, its 

adaptability, and its ability to be flexibly modified to different application areas. Such 

differences may include climate, economy, education, and among others.  

• Role of BIM in project budgets development and process control  

The role of BIM in budget management and process control is recommended for further 

studies. For example, BIM simulations can be used to estimate the amount of consumables 

needed for each part of the project at the early stages of construction, thus, enhancing 

resources and process control. For instance, making reasonable adjustments in material 

resources that do not affect safety and construction can reduce the cost of the project. In 

addition, how to reduce waste management in projects by adopting BIM is also a potential 

research direction to achieve budget control.  

• Cultural factors in a project and the use of BIM. 

For cultural factors, it’s most relevant to concentrate on the people involved in projects. 

Projects cannot be separated from people, nor can the application of BIM be separated from 

people, and people are most affected by their cultural backgrounds. Whether the cultural 

background of the project manager, designer, or BIM engineer has an impact on the use of 

BIM in a project, or their conduct and behavior on BIM application need to be explored. 

• Standards for BIM application in project collaboration  

The impact of standards for BIM on communication and collaboration in projects is a very 

novel direction. For BIM, standards are generally concerned with technical aspects as well 

as information storage, exchange, and security. BIM standards may not have a direct impact 

on communication and collaboration in a project, but the change in human behavior 

brought about by standardized standards can have an impact on project participants. How 

to guide the behavior of project participants through the development of BIM standards to 

further promote communication and cooperation in projects could be a crucial research 

direction. 
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• BIM for data integration and documentation 

Improving the data handling capabilities of BIM can reduce its operational equipment 

requirements, which may help BIM to be more widely used in projects of different sizes 

and budgets. Improvements in this area may involve more knowledge of computing and 

software engineering, and research in conjunction with academics in this area could be 

more efficient in arriving at methods to help improve BIM. It may also be useful to 

anticipate substantial changes in the use of BIM that may occur. 

The findings of this study contribute to the systemic body of knowledge on BIM in project 

management. First, it provides a comprehensive evaluation of the influential journals, keywords, 

and documents analyses in this field, which could serve as a reference for other researchers 

interested in studying BIM applications in project management. Second, in the qualitative 

discussion section, the study delineates six mainstream research topics, showing the extant 

literature of related articles conducted on BIM in project management. Third, this study discussed 

the research gaps and future research directions in the domain of BIM in project management. 

Consequently, a new research framework was developed to assist practitioners and researchers in 

understanding the key areas that need to be further explored. Overall, the findings of this study 

provide an understanding of the state-of-the-art review and future needs of BIM in project 

management research, which could help researchers, policymakers, and practitioners to promote 

BIM and other digital innovations applications in project management.  

 

5. Conclusions 

This study aims to conduct a bibliometric and science mapping review of published articles 

relating to BIM in project management and to identify mainstream research topics, research gaps, 

and future research directions. The study found that research on BIM in project management has 

continued to grow from 2011 to the present and is generally on a steady increase. Automation in 

Construction, Engineering, Construction and Architectural Management, Buildings, and Journal 

of Construction Engineering and Management are the four journals that have contributed most to 

the publication of articles in this area. The most influential keywords on BIM in project 

management include digital twin, blockchain, barriers, virtual reality, and facilities management. 

The qualitative discussion delineates six mainstream research topics for BIM in project 

management, including (1) BIM-enabled advanced digital technologies, (2) BIM-based 
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reinforcement and enhancement, (3) BIM and project composition, (4) BIM project elements and 

attributes, (5) BIM-based collaboration and communication, and (6) BIM-based information and 

data. Suggestions for future research directions corresponding to six research gaps were also 

summarized.  

 

This review study has some limitations that need to be addressed in further studies. First, the 

included articles (i.e., 521 articles) analyzed in this review study were only retrieved from the 

Scopus database, and only articles published in Quartile 1 and 2 journals with 5 or more published 

articles were used. Future studies should include other databases (e.g., Web of Science, Science 

Direct, etc.) and articles published in other quartiles. Second, the study period was limited to 

articles published from 2011 to 2023 (as of 6 October 2023). Consequently, some prior existing 

literature samples (i.e., articles and conference papers) were missed. Future research should 

address this limitation by extending the studied period and including other literature samples in 

the domain of BIM in project management. Third, this review study didn’t conduct a reliability 

and validity test based on the scientometric analysis. Notably, future studies should conduct the 

reliability and validity of the keyword co-occurrence and document analyses by providing relevant 

justifications from previous review studies. Despite these limitations, this study could inspire other 

researchers and practitioners to advance research and practice related to BIM and project 

management.  
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Fig 1. Overview of research methodology  
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Fig 2. Annual publication trend of the selected articles retrieved from the Scopus database. Note: 

The search was conducted on 6 October 2023 
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Fig 3. Network visualization of keyword co-occurrence analysis  
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Fig 4. Network visualization of document analysis 
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Fig. 5. Research gaps of BIM in project management 
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Fig. 6. Proposed framework showing the interconnections among existing research fields, research gaps and future research directions 
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Table 1. Keywords and literature search results in the Scopus database 

Search string Results 

(TITLE-ABS-KEY (building information modelling) AND TITLE-ABS-KEY 

(project management))  

4,215 

AND PUBYEAR > 2010 to PUBYEAR < 2023 3,713 

AND (LIMIT-TO (PUBSTAGE, “final”)) AND (LIMIT-

TO (DOCTYPE, “ar”)) AND (LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-

TO (SUBJAREA, “BUSI”)) AND (LIMIT-

TO (LANGUAGE, “English”)) AND (LIMIT-TO (SRCTYPE, “j”))  

1,205 

Excluding journals except quartiles 1 and 2 (according to journal citation report in 

Web of Science) with 5 or more published articles 

638 

Included articles after manual screening (i.e., reading abstracts and full texts) 521 

Note: The Scopus search was conducted in October 2023  
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Table 2. Summary of selected peer-reviewed journals 

Journals Number of 

relevant articles 

% of total 

publications 

Automation in Construction 98 18.81% 

Engineering, Construction and Architectural 

Management 

51 9.79% 

Buildings 45 8.64% 

Journal of Construction Engineering and Management 42 8.06% 

Journal of Information Technology in Construction 40 7.68% 

Construction Management and Economics 39 7.49% 

Applied Sciences (Switzerland) 34 6.53% 

Journal of Management in Engineering 30 5.76% 

International Journal of Project Management 22 4.22% 

Journal of Civil Engineering and Management 20 3.84% 

Journal of Computing in Civil Engineering 18 3.45% 

Journal of Building Engineering 17 3.26% 

Architectural Engineering and Design Management 12 2.30% 

Journal of Engineering, Design and Technology 10 1.92% 

Computers in Industry 7 1.34% 

IEEE Access 7 1.34% 

Building Research and Information 5 0.96% 

Sustainable Cities and Society 5 0.96% 

Tunnelling and Underground Space Technology 5 0.96% 

Building and Environment 4 0.77% 

Journal of Cleaner Production 4 0.77% 

Journal of Legal Affairs and Dispute Resolution in 

Engineering and Construction 

4 0.77% 

Safety Science 2 0.38% 

Total 521 100.00% 
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Table 3. Quantitative summary of the influence of keywords on BIM in project management 

Keywords Occurrences  Average 

publication 

year 

Average 

citations 

Average 

normalized 

citations 

Digital twin 9 2021 64 2.92 

Blockchain 9 2022 30.22 2.83 

Barriers 6 2021 51.17 2.33 

Virtual reality 8 2019 63.38 1.76 

Facilities management 10 2018 97.8 1.57 

Construction safety 7 2018 69.29 1.55 

Cloud computing 6 2016 89.33 1.54 

Ontology 10 2017 106.8 1.43 

Sustainability 7 2018 71.86 1.39 

BIM adoption 7 2018 115.57 1.39 

BIM implementation 6 2020 60.83 1.37 

Automation 9 2021 18.67 1.26 

Integrated project delivery 6 2020 54 1.26 

Collaboration 16 2019 61.88 1.25 

Augmented reality 9 2020 54.11 1.21 

Design 6 2017 88.5 1.21 

5D BIM 6 2020 46.5 1.2 

Construction projects 12 2021 23.83 1.19 

Construction industry 10 2020 25.7 1.15 

Lean construction 13 2019 45.77 1.09 

Knowledge management 10 2018 51.1 1.09 

Interoperability 16 2020 33.62 1.08 

Information technologies 14 2016 69 1.04 

Simulation 7 2017 59.29 1.04 

Case study 16 2019 30.56 1.03 

Design management 8 2019 23.5 1.02 

BIM 116 2019 37.62 1 

Industry foundation classes 

(IFC) 

7 2019 32 0.97 

Construction management 45 2018 37.11 0.96 

Construction 25 2019 56.64 0.91 

Information management  9 2017 45.89 0.89 

Asset management 6 2020 30 0.89 

Integration 12 2019 32.75 0.76 

Project management 35 2018 39.86 0.65 

Scheduling 6 2020 16 0.47 
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Table 4. Summary of the top 10 selected highly cited articles on BIM in project management 

Articles Titles Total 

citations 

Normalized 

citations 

Pan and Zhang 

(2021) 

A BIM-data mining integrated digital twin 

framework for advanced project 

management 

179 10.24 

Alizadehsalehi et 

al. (2020） 

From BIM to extended reality in AEC 

industry 

176 5.27 

Li et al. (2018) An Internet of Things-enabled BIM 

platform for on-site assembly services in 

prefabricated construction 

241 5.21 

Bryde et al. 

(2013) 

The project benefits of building information 

modelling (BIM) 

677 4.99 

Li et al. (2020) Sustainability assessment of intelligent 

manufacturing supported by digital twin 

151 4.52 

Zhang et al. 

(2015) 

BIM-based fall hazard identification and 

prevention in construction safety planning 

263 4.47 

Liu et al. (2017) Understanding effects of BIM on 

collaborative design and construction: An 

empirical study in China 

227 4.39 

Zhang et al. 

(2015b) 

Ontology-based semantic modeling of 

construction safety knowledge: Towards 

automated safety planning for job hazard 

analysis (JHA) 

244 4.15 

Pour Rahimian et 

al. (2020) 

On-demand monitoring of construction 

projects through a game-like hybrid 

application of BIM and machine learning 

129 3.86 

Pishdad-bozorgi 

et al. (2018) 

Planning and developing facility 

management-enabled building information 

model (FM-enabled BIM) 

175 3.78 

 

 

 
 

 


