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ABSTRACT

This systematic review aims to get the awareness and implementation of Building Information Modeling (BIM)
among companies and individuals in the construction industry. The objective of that is to assess the current
understanding of BIM, identify challenges in its adoption, and propose strategies to enhance its integration for
improved project outcomes. The review employed bibliometric and content analysis methods. A comprehensive
search of academic databases such as Google Scholar, Scopus, and Web of Science was conducted using keywords
like “BIM awareness,” “BIM adoption,” and “Building Information Modeling training.” Selection criteria were
established to include studies focused on BIM awareness and implementation, published between 2010 and 2023.
Data extraction and synthesis were performed to analyze trends, challenges, and best practices in BIM adoption.
The analysis revealed that while BIM offers significant benefits in improving communication, reducing errors, and
enhancing resource efficiency, there is a notable lack of understanding and clear guidelines among stakeholders. Key
challenges identified include high implementation costs, resistance to change, and insufficient training resources.
However, successful case studies demonstrated that strategic training programs and robust support frameworks
significantly enhance BIM adoption and utilization. The review concludes that increasing awareness and providing
comprehensive training on BIM are crucial for its successful adoption in the construction industry. Therefore,
developing clear implementation strategies and fostering a culture of continuous improvement can mitigate the
identified challenges. The findings highlight the need for further research to develop tailored solutions that address
the specific needs of different stakeholders, ultimately leading to more effective and widespread use of BIM in
construction projects.
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1. INTRODUCTION

In the dynamic realm of the construction industry, contin-
ual advancements in technology play a pivotal role in shap-
ing operational efficiency and project outcomes. Among
these advancements, Building Information Modeling (BIM)
stands out as a transformative tool that integrates information

and processes to enhance collaboration and decision-making
throughout the project lifecycle. BIM enables stakeholders to
create, manage, and exchange digital representations of phys-
ical and functional characteristics of buildings and infrastruc-
ture [1]. The increasing global adoption of BIM underscores
its potential to revolutionize traditional construction practices
by facilitating improved communication, reducing costs, and
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enhancing overall project quality. However, alongside these
benefits, the adoption of BIM also presents challenges such
as initial investment costs, interoperability issues among dif-
ferent software platforms, and the need for extensive training
and cultural shifts within organizations [2].

This review aims to critically examine the current state of
awareness and adoption of Building Information Modeling
(BIM) among companies and individuals within the construc-
tion industry. It seeks to assess the extent of BIM implementa-
tion, explore the perceived benefits and challenges associated
with its adoption, and identify strategies for overcoming bar-
riers to its widespread use [3]. The review focuses primarily
on literature published in academic journals, conference pro-
ceedings, and industry reports related to BIM adoption. It
covers discussions on adoption rates, benefits, barriers, and
implementation strategies across different regions and sec-
tors [4]. While the review aims to provide a comprehensive
overview of the topic, it acknowledges the inherent limita-
tions in capturing every nuanced aspect of BIM adoption
due to the diversity of applications and contexts within the
construction industry [5].

Building Information Modeling represents an advanced ap-
proach in construction project management, utilizing three-
dimensional models of buildings and structures. BIM technol-
ogy enhances efficiency in design, construction, and project
management processes within engineering projects. Its appli-
cation in the construction industry is crucial for improving
communication among project stakeholders, reducing errors
and costs, and optimizing resource efficiency and project
quality [4]. This research aims to elucidate how companies,
engineers, and contractors can effectively utilize BIM fea-
tures to achieve more accurate and superior results in their
engineering projects. It addresses challenges such as limited
understanding of BIM, the need for cultural shifts, training,
and data integration and updates [6]. Key research questions
focus on understanding BIM comprehensively as a system,
exploring implementation strategies across disciplines, and
identifying barriers and solutions to successful BIM adop-
tion. The study aims to provide a comprehensive guide for
stakeholders aiming to enhance their understanding and uti-
lization of BIM, thereby fostering informed decision-making
and advancing engineering practices [7].

2. LITERATURE REVIEW

2.1 Building Information Modeling (BIM) Evolution

The evolution of Building Information Modeling represents a
transformative shift from traditional Computer-Aided Design
(CAD) methods to a comprehensive, integrated approach
in the construction industry. Initially, CAD facilitated the
creation of digital 2D representations of building designs,
improving drafting accuracy but lacking in the integration of
comprehensive data throughout the project lifecycle [2]. BIM,
by contrast, incorporates 3D modeling alongside detailed in-
formation on spatial relationships, quantities, and properties
of building components. This transition from CAD to BIM
has enabled enhanced collaboration among architects, engi-
neers, contractors, and facility managers by centralizing all
project-related information within a single, cohesive digital
model. The scholarly literature emphasizes BIM’s role in

improving design accuracy, project coordination, and overall
efficiency across various phases of construction projects.

2.2 Benefits and Challenges of BIM Adoption

Extensive research highlights the substantial benefits of BIM
adoption, which include improved communication and coor-
dination among project teams [8], reduced errors and costs,
optimized resource utilization, and enhanced project quality.
BIM'’s ability to facilitate real-time information sharing and
integrated project delivery methods significantly contributes
to these benefits. However, the literature also identifies sev-
eral challenges and barriers to BIM adoption [9]. High initial
investment costs, interoperability issues between different
BIM software platforms, and resistance to change within
organizations are common obstacles. These challenges neces-
sitate a strategic approach to BIM implementation, empha-
sizing the importance of addressing both technological and
organizational factors to achieve successful outcomes [10].

2.3 Education, Training, and Implementation Strategies

Education and training play pivotal roles in enhancing Build-
ing Information Modeling awareness and proficiency among
construction professionals, as emphasized in the literature.
Continuous professional development programs tailored to
different levels of BIM expertise are crucial for maximizing
the technology’s benefits. Effective BIM adoption strategies
include implementing comprehensive training initiatives, pro-
moting collaborative workflows, and fostering an organiza-
tional culture that supports innovation and knowledge sharing.
By prioritizing these areas, companies and individuals can
navigate the complexities of BIM more effectively, fully capi-
talize on its capabilities, and adapt to ongoing advancements
in digital construction technologies. These efforts are essen-
tial for bridging the gap between current practices and BIM’s
potential to enhance project outcomes and drive innovation
across the construction industry.

3. METHODOLOGY

3.1 Literature Search Strategy

The literature search strategy was comprehensive and sys-
tematic, designed to ensure the inclusion of relevant and
high-quality studies. Databases such as Google Scholar, Web
of Science, Scopus, and IEEE Xplore were utilized for the
search. The search terms included combinations of keywords
such as “Building Information Modeling,” “BIM adoption,”
“BIM implementation,” “‘construction industry,” “BIM bene-
fits,” “BIM challenges,” “BIM education,” and “BIM training.”
Inclusion criteria focused on peer-reviewed articles, confer-
ence papers, and industry reports published between 2000 and
2023. Exclusion criteria included non-English publications,
articles unrelated to BIM, and studies lacking empirical data.

3.1.1 Bibliometric Data Collection

The bibliometric data collection process involved extracting
citation counts, h-index values, and other relevant metrics
from the selected databases. Tools such as VOSviewer and
CitNetExplorer were used to collect and visualize biblio-
metric data, providing insights into citation networks and
the impact of specific publications and authors within the
field [11].
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3.1.2 Content Analysis Data Collection

Articles selected for in-depth content analysis were chosen
based on their relevance to BIM awareness and adoption.
This selection process involved a preliminary screening of
abstracts followed by a full-text review. Criteria for in-depth
analysis included the study’s focus on BIM implementation,
educational strategies, and documented challenges and bene-
fits [12].

3.2 Data Analysis
3.2.1 Bibliometric Analysis

Bibliometric methods included descriptive statistics, network
analysis, and citation analysis. Descriptive statistics provided
an overview of the dataset, including the number of articles,
publication years, and citation counts. Network analysis,
conducted using VOSviewer, visualized author collaborations
and key research clusters. Citation analysis identified highly
cited papers and their influence on the field [13].

Table 1. The most cited researchers in previous studies.

Citations Authors

376 Bilal Sakkar
173 Sonia Ahmed
145 A. A. Latiffi, J. Brahim, and M. S. Fathi
132 B. Abbasnejad, M. P. Nepal, and A. Ahankoob et al.
109 M. Khanzadi and M. Sheikhkhoshkar et al.
108 W. Smits, M. van Buiten, and T. Hartmann
45 E. Hjelseth
41 M. Mom and S. H. Hsieh
41 Lama Masoud
36 M. J. Rojas, R. F. Herrera, and C. Mourgues et al.
32 S. Ahmed, P. Dlask, and O. Selim et al.
24 A. Borrmann, M. Hochmuth, and M. Konig et al.
16 K. El Mounla, D. Beladjine, K. Beddiar, and B. Mazari
15 F B. De Vargas and F. S. Bataglin et al.
12 K.Y. Kang, X. Wang, J. Wang, S. Xu, W. Shou, and Y. Sun

Table 1 presents data on the most cited researchers in previ-
ous studies related to BIM, highlighting their influence and
contributions in the field. Bilal Sakkar stands out with 376
citations, underscoring his role as a leading authority in BIM
research. Sonia Ahmed has 173 citations, indicating a sig-
nificant impact in the academic community. The group of
A. A. Latiffi, J. Brahim, and M. S. Fathi has 145 citations,
demonstrating substantial collaborative impact.

Similarly, B. Abbasnejad, M. P. Nepal, and A. Ahankoob
have 132 citations, showcasing their influential contributions.
M. Khanzadi and M. Sheikhkhoshkar’s research has 109 cita-
tions, highlighting its importance. W. Smits, M. van Buiten,
and T. Hartmann have 108 citations, indicating their well-
regarded collaborative efforts [14]. E. Hjelseth’s work has
45 citations, showing a moderate level of influence. Both M.
Mom and S. H. Hsieh, as well as Lama Masoud, have 41 cita-
tions each, reflecting the recognition of their research. Other
groups such as M. J. Rojas, R. F. Herrera, and C. Mourgues
have 36 citations, while S. Ahmed, P. Dlask, and O. Selim
have 32 citations, demonstrating their collective impact.

The team of A. Borrmann, M. Hochmuth, and M. Konig has
24 citations, and K. El Mounla, D. Beladjine, K. Beddiar, and
B. Mazari have 16 citations, highlighting their collaborative
contributions. Lastly, F. B. De Vargas and F. S. Bataglin have
15 citations, and the group including K. Y. Kang, X. Wang, J.

Wang, S. Xu, W. Shou, and Y. Sun has 12 citations, indicating
their work’s acceptance within the academic community.

3.2.2 Authorship Patterns

Authorship analysis showed a trend towards collaborative
research, with many papers co-authored by researchers from
different institutions and countries. Key contributors included
authors who had published extensively on BIM adoption and
implementation.

Table 2. The most productive researchers.

Count  Authors

37  Sonia Ahmed

37  Bilal Sakkar

35 A A. Latiffi, J. Brahim, and M. S. Fathi

34  B. Abbasnejad, M. P. Nepal, and A. Ahankoob et al.
33 M. Khanzadi and M. Sheikhkhoshkar et al.

Table 2 highlights the most productive researchers in BIM
studies, showcasing the number of publications each has con-
tributed to the field. Sonia Ahmed and Bilal Sakkar are the
most productive researchers, each with 37 publications, under-
scoring their significant contributions and influence in BIM
research. The collaborative team of A. A. Latiffi, J. Brahim,
and M. S. Fathi follows with 35 publications, demonstrating
their substantial joint efforts. Similarly, B. Abbasnejad, M. P.
Nepal, and A. Ahankoob have 34 publications, reflecting
their active engagement and impact in the field. M. Khanzadi
and M. Sheikhkhoshkar have 33 publications, indicating their
consistent productivity and involvement in advancing BIM
research.

Table 3. Top publishers.

Citations  Publisher

145  Trans Tech Publications
132 Taylor & Francis

45  oda.oslomet.no

41  academia.edu

36 Wiley Online Library

Table 3 presents a breakdown of citations received by various
publishers, offering insight into the extent to which their re-
search papers or articles have been referenced in academic
literature. Trans Tech Publications leads with 145 citations,
highlighting the substantial referencing of its publications
across scholarly works. Taylor & Francis follows closely
with 132 citations, indicating strong recognition and dissem-
ination of its research contributions. Oslomet received 45
citations, reflecting its impact within specific academic cir-
cles. Academia and Wiley Online Library garnered 41 and
36 citations respectively, underscoring their roles in scholarly
communication and dissemination. This data underscores the
influence and reach of these publishers within the academic
community.

3.2.3 Journal and Citation Analysis

Key journals such as the Journal of Construction Engineering
and Management, Automation in Construction, and Advanced
Engineering Informatics were identified as leading sources of
BIM research. These journals had a high impact on the field,
as evidenced by citation counts and h-index values [5].
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Table 4. Key referenced studies.

Citations  Title
145  The development of building information modeling (BIM) definition.

132 Building Information Modelling (BIM) adoption and implementation enablers in AEC firms: A systematic literature review.
109  BIM applications toward key performance indicators of construction projects in Iran.

108  Yield-to-BIM: impacts of BIM maturity on project performance.
45  BIM understanding and activities.
41  Toward performance assessment of BIM technology implementation.

36  BIM use assessment (BUA) tool for characterizing the application levels of BIM uses for the planning and design of construction projects.
32 BIM performance improvement framework for Syrian AEC companies.

24 Germany’s governmental BIM initiative—Assessing the performance of the BIM pilot projects.

16  Lean-BIM approach for improving the performance of a construction project in the design phase.

Year
2019
2014
2023
2013
2009
2017
2016
2017
2020
2018

Table 4 lists studies along with the number of citations they
have received and their publication year, providing insights
into their impact within academic and research literature.
“The development of building information modeling (BIM)
definition” from 2019 leads with 145 citations, indicating
its significant influence on the understanding and definition
of BIM in scholarly discourse. “Building Information Mod-
elling (BIM) adoption and implementation enablers in AEC
firms: A systematic literature review” from 2014 follows
closely with 132 citations, emphasizing its comprehensive re-
view of BIM adoption factors in the architecture, engineering,
and construction (AEC) sector. “BIM applications toward
key performance indicators of construction projects in Iran”
published in 2023 has received 109 citations, underscoring its
relevance in assessing BIM’s impact on project performance
metrics in Iran. “Yield-to-BIM: impacts of BIM maturity
on project performance” from 2013, with 108 citations, ex-

Article Count

2014

2016 2017

2018
Year

plores the maturity stages of BIM and their effects on project
outcomes.

The table further includes studies such as “BIM understanding
and activities” (2009) with 45 citations, “Toward performance
assessment of BIM technology implementation” (2017) with
41 citations, and “BIM use assessment (BUA) tool for char-
acterizing the application levels of BIM uses for the planning
and design of construction projects” (2016) with 36 citations,
all contributing to the body of knowledge on BIM adoption
and utilization strategies. Each study’s citation count reflects
its impact and relevance within the field of building informa-
tion modeling.

Highly cited papers were those that provided foundational
insights into BIM technology, implementation strategies, and
educational frameworks. These influential studies shaped
subsequent research and practice in BIM.

Article Count by Year

2020 2021 2022 2023

Figure 1. Article count per year.

Figure 1 displays the annual count of published articles from
2014 to 2023. In 2017, the highest number of publications
occurred, with four articles published during that year. Years
such as 2021 and 2020 saw a significant number of publica-
tions with three articles each. Additionally, 2018 had two
articles published. Conversely, in 2016, 2014, 2022, and 2023,
only one article was published in each year. This variation
in publication frequency across different years underscores
the fluctuating trends in research output within the specified
timeframe, reflecting peaks and troughs in scholarly activity
over the years.

An analysis of publication trends revealed a significant rise
in BIM-related publications, particularly from 2010 onwards,
indicating growing recognition of BIM’s importance in the
construction industry.

Table 5. Top cited countries.

No. Country Citations
1 Malaysia 145
2 Australia 132
3 Iran 109
4 Germany 108
5 Norway 45
6 Taiwan 41
7 Chile 36

Table 5 presents a breakdown of citation counts attributed to
various countries in academic literature. Malaysia emerges as
the most cited country with 145 citations, indicating robust
scholarly contributions and significant impact in the field.
Following closely, Australia and Iran secure the second and
third positions with 132 and 109 citations, respectively, un-
derscoring their substantial research output and influence.
Germany follows with 108 citations, highlighting its note-
worthy academic contributions. Norway, Taiwan, and Chile
round out the list with 45, 41, and 36 citations respectively,
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demonstrating their respective roles in contributing to schol-
arly discourse. This distribution of citations across different
countries provides insights into the global impact and diverse
origins of research within the field.

Table 6. Top repetition times for countries.

No. Country Repetitions
1 Australia
2 Malaysia
3 Germany
4 Iran

5 Norway
6 Taiwan

7

Chile

[ S

3.2.4 Content Analysis

Qualitative analysis methods such as thematic analysis and
coding schemes were employed. Thematic analysis involved
identifying and categorizing key themes and trends within
the literature. Coding schemes were developed to systemat-
ically analyze the content of the selected articles, focusing
on themes such as BIM benefits, challenges, and educational
strategies.

This research aims to provide a clear pathway for under-
standing Building Information Modeling, enabling compa-
nies, engineers, contractors, and clients to engage effectively

with the BIM community [10]. We are transitioning from
traditional 2D and 3D designs to fully implementing BIM,
which offers new possibilities for design, construction, and
lifecycle management. BIM improves communication among
project stakeholders, reduces errors and costs, optimizes re-
source utilization, and enhances overall design and construc-
tion quality [15]. BIM is a digital system encompassing all
aspects of a building’s lifecycle, from planning and design
to execution and maintenance [16]. It functions as a social
system, enhancing collaboration among various disciplines.
BIM integrates different specialties and schedules, minimizes
last-minute changes, and ensures a unified approach to project
management. It creates a comprehensive three-dimensional
model containing key project information, facilitating intel-
ligent information management and improving process effi-
ciency [17].

The need for BIM is evident from statistics showing that 30%
of projects do not meet the original schedule or budget, 92%
of clients find designers’ drawings insufficient for construc-
tion, 37% of materials become waste, 10% of project costs
arise from change orders, and buildings account for 38% of
carbon emissions. These figures highlight the critical need
for BIM to enhance efficiency, reduce waste, and improve
sustainability in the construction industry.

Table 7. Content analysis results.

Count No. Result

—
0~
—_

The urgent need to develop infrastructure and organizational frameworks to enhance partial and small-scale adoption of BIM is evident.

Providing a comprehensive framework for measuring BIM maturity can unify standards, improve evaluation, and advance BIM technological evolution.
Introducing a comprehensive approach to assess BIM maturity at the national rather than organizational level. Emphasis has been placed on using a
Enhancing a comprehensive understanding of BIM maturity and providing measurement methodologies can aid in improving implementation and adoption
Developing a strategic roadmap for BIM adoption in the construction sector, reviewing global best practices, and conducting a SWOT analysis for BIM
Identifying necessary steps to support and enhance BIM usage in the construction sector in Turkey, and developing a framework for effective BIM adoption.
Developing a framework to assist in enhancing traditional companies’ performance and integrating BIM technology as part of corporate performance strategy.
Presenting a comprehensive strategic plan for BIM adoption in Syria, identifying policies, processes, and necessary technology to support this adoption.

Supporting construction engineering companies in transitioning to BIM, improving processes, professionals, and interactions within engineering projects.
A framework for performance management in construction projects, including elements of the Balanced Scorecard and supporting measurement, analysis,

Challenges and obstacles facing BIM adoption processes, such as inadequate technology, organizational resistance, and the need for workforce training and

13 2
11 3
framework to propose new metrics for BIM maturity.
11 4
at the national level.
12 5
adoption.
10 6
12 7 Improving BIM performance in architectural and construction firms in Syria through the use of the BIM maturity matrix (BIM3).
11 8
11 9 Establishing a framework for the strategic plan to adopt BIM in Syria to effectively integrate it into the lifecycle of engineering projects.
12 10
11 11
12 12
and reporting.
11 13 Policies, processes, and technology to support BIM adoption and improve performance.
12 14
qualification. These challenges appear as recurring factors that must be overcome to ensure the successful application of BIM.
12 15

of BIM as an improvement tool in the construction industry.

Potential benefits of adopting BIM, such as increased productivity, improved efficiency, and reduced errors and costs. These benefits enhance the attractiveness

Table 7 highlights the critical need for developing infras-
tructure and organizational frameworks to facilitate partial
and small-scale adoption of BIM, providing a comprehen-
sive framework for measuring BIM maturity to unify stan-
dards and improve evaluation. Emphasis is placed on as-
sessing BIM maturity at the national level with new metrics
to enhance understanding and implementation. A strategic
roadmap for BIM adoption, particularly in the construction
sector, is essential, incorporating global best practices and
SWOT analysis. The study also focuses on improving BIM
performance in Syria and Turkey, enhancing traditional com-
panies’ performance, and integrating BIM into corporate
strategies. It addresses the challenges of BIM adoption, in-
cluding inadequate technology, organizational resistance, and
workforce training needs, and underscores the potential ben-
efits of BIM, such as increased productivity, efficiency, and

reduced errors and costs [7].

The study underscores the critical need to develop infras-
tructure and organizational frameworks urgently to facilitate
widespread adoption of Building Information Modeling, span-
ning from local projects to national levels. It emphasizes the
importance of establishing a unified framework for measuring
BIM maturity, incorporating new metrics and methodologies
to effectively evaluate adoption across different contexts. Ad-
ditionally, strategic roadmaps are proposed to guide BIM
adoption, drawing on global best practices and conducting
SWOT analyses to ensure methodical implementation. Fur-
thermore, the study addresses enhancing BIM performance in
architectural and construction firms in regions like Syria and
Turkey, advocating the use of tools such as the BIM maturity
matrix and integrating BIM into corporate strategies. It also
identifies challenges in BIM adoption, such as technological
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constraints and organizational resistance, while highlighting
potential benefits including enhanced productivity, increased

efficiency, and reduced costs and errors [18].

Table 8. Analysis of detailed practices.

Result Definition Detailed Practices No.
Development of BIM The development of BIM infrastructure and L. 18
Infrastructure and frameworks involves creating essential physical L Estab.llshmg BIM §tandards'anq protocols 15
Frameworks and organizational structures to support BIM 2 Creatlpg a supp BRIV organ}zatlonal structure 16
adoption and implementation in the construction 3. InV?sFlng in BIM te(;hno]ogles and tools 14
industry, including establishing guidelines, & TrammgAand edugatlon . 16
standards, and systems for effective use [19]. s Developmg I lmp} ST plan§ .
6. Promoting collaboration and communication 15
7. Integrating BIM into project workflows 12
8. Conducting pilot projects 13
9. Monitoring and evaluating BIM performance 13
10. Continuous improvement 14
Comprehensive BIM Creating a unified framework for assessing the . 16
Maturity Measurement maturity of BIM practices within organizations L. SlraFeglc roadmap development 14
and at the national level, introducing metrics and 2. Review of global best prac[lce§ 12
methodologies to evaluate and enhance BIM 3. SWOT anal}fm_s for BIM fld,o ption 15
adoption effectively [20]. 4. Capaf:lty building a'nd tralmlng 5
5. Continuous evaluation and improvement E
Strategic Roadmap and A strategic roadmap and global best practices in . . . 8
Global Best Practices the context of BIM adoption involve developing Ll I“SFa”“‘S NIRRT LR iy eyt 9
structured plans and leveraging international 2. Using h1gh—efﬁ01ency water fixtures 7
benchmarks to enhance the implementation of 3 R“,YChF‘g greywater 6
Building Information Modeling 4. Designing water-efficient landscapes [22]
technologies [21].
Enhancement of BIM Enhancement of BIM performance and e X . 17
Performance and integration focuses on optimizing the use of 1l UtlllZallIOH ?f IS0V ety atrx 16
Integration Building Information Modeling within 2. Integration m'to ORI sl'ra'te':gl'es 15
architectural and construction firms. It entails > Perfopnance AT IS 14
leveraging tools such as the BIM maturity matrix 4. Tram'mg‘ and skill develgpment 13
and integrating BIM into corporate strategies to SRt iensandicraluation] (28]
enhance overall operational efficiency and
project outcomes.
Addressing BIM Adoption  Building Information Modeling adoption refers . R 14
Challenges and Benefits to the process of integrating digital technologies L. Over;qmmg adoption challenges 15
and methodologies across the lifecycle of 2 Reahz1'ng'beneﬁts of B M 16
construction projects, enhancing collaboration, 2 gﬁii?f;z;?fﬁ;?s:;?:; 14
efficiency, and project outcomes through 5. Enhancing industry standards [25] 15

comprehensive digital modeling and data
management [24].

The previous studies reviewed various tools and standards
for assessing BIM maturity at project and organizational lev-
els. Some studies developed comprehensive frameworks for
BIM measurement based on literature reviews and empirical
analysis. Several research efforts proposed frameworks for
BIM implementation within countries but often lacked pre-
cise assessments of current BIM application, relying instead
on statistical analysis of study samples as a general descrip-
tion. Few studies accurately identified BIM levels but did not
provide specific proposals or frameworks for future develop-
ment and implementation plans. Thus, consensus on a unified
approach for BIM implementation across AEC companies
remains elusive [26].

Most previous studies underscored the importance of BIM in
companies and advocated for its adoption and full reliance,
similar to practices observed in countries like the Netherlands.
However, across the Arab world, as highlighted in benchmark
studies, BIM adoption is still in its nascent stages. Some
studies evaluated BIM performance indicators in previously
mentioned companies, aligning with the current study’s focus
on transitioning to BIM and proposing a framework for its
integration within Syrian firms. This study differs by specifi-
cally targeting Syrian construction sector nuances, leveraging
diverse research tools and analyses, and incorporating ex-
pert insights through targeted interviews to maximize BIM
benefits effectively [27].

3.2.5 Critical Analysis

The quality of reviewed studies varied, with high-quality
research providing robust empirical data and clear method-

ologies. Studies with weaker methodologies often lacked
comprehensive data or relied on anecdotal evidence.

4. GAPS AND FUTURE DIRECTIONS

Significant gaps in the literature included a need for more
longitudinal studies on BIM adoption, research on BIM im-
plementation in small and medium-sized enterprises (SMEs),
and studies exploring the integration of BIM with emerging
technologies such as artificial intelligence and the Internet of
Things (IoT). Future research should address these gaps to
provide a more holistic understanding of BIM’s impact and

potential.

5. DISCUSSION

5.1 Discrepancies from Previous Studies

The synthesis of findings from both bibliometric and con-
tent analyses reveals several critical insights into the current
state and future directions of Building Information Modeling
adoption and implementation. The bibliometric analysis high-
lighted key trends in research focus areas and methodologies
used in BIM studies globally [28]. It underscored the increas-
ing attention towards BIM maturity assessment, development
of frameworks for BIM implementation, and the exploration
of its benefits and challenges. Content analysis of empiri-
cal studies further substantiated these trends by providing
specific examples of how different organizations and sectors
are approaching BIM adoption. Common themes emerged
regarding the importance of establishing BIM standards, in-
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vesting in technologies, fostering organizational support, and
integrating BIM into project workflows. Moreover, studies
consistently emphasized the significance of training, collabo-
ration, and continuous improvement strategies in maximizing
BIM’s potential across various contexts [29].

The implications of these findings are profound for theory,
practice, and future research in the field of BIM. From a theo-
retical perspective, the emphasis on BIM maturity models and
frameworks suggests a paradigm shift towards more struc-
tured approaches to assess and improve BIM implementation.
This aligns with broader theoretical frameworks in organi-
zational change and technology adoption, emphasizing the
role of standardization, education, and strategic planning in
innovation diffusion [26]. Practically, the findings highlight
actionable strategies for organizations aiming to enhance
their BIM capabilities, such as developing comprehensive
implementation plans, conducting pilot projects, and integrat-
ing BIM into broader project management practices. These
insights can guide practitioners in overcoming common chal-
lenges like resistance to change and inadequate technological
infrastructure [30].

For future research, the identified gaps in current literature—
particularly in longitudinal studies measuring long-term BIM
impacts, cross-sector comparisons, and regional variations—
point towards fruitful avenues for exploration. Additionally,
the need for more rigorous evaluations of BIM performance
metrics and the effectiveness of different implementation
strategies underscores opportunities for empirical research.
Addressing these gaps can provide deeper insights into the
evolving landscape of BIM adoption and its implications for
sustainable development in construction and related indus-
tries [31].

5.2 Limitations

Despite the comprehensive nature of the review, several
limitations should be acknowledged. First, the review pre-
dominantly focused on studies published in English, poten-
tially limiting the inclusivity of non-English-language re-
search. Second, the inherent variability in BIM definitions
and methodologies across studies may have introduced in-
consistencies in the comparative analysis. Third, while ef-
forts were made to include a diverse range of studies, biases
in study selection and data extraction processes cannot be
entirely ruled out. Finally, the dynamic nature of technolog-
ical advancements in BIM means that some findings may
have become outdated since the review was conducted [8].
Future research should aim to address these limitations by
incorporating broader linguistic and regional perspectives and
employing updated methodologies to ensure robustness and
relevance in the evolving field of BIM research and practice.

6. CONCLUSION

6.1 Summary of Key Findings

In summary, this review synthesized a wealth of research
on Building Information Modeling, combining bibliometric
analysis with content examination to uncover significant in-
sights into its adoption, implementation, and implications.
Key findings underscored the increasing global interest in
BIM maturity assessment, development of implementation

frameworks, and the identification of benefits and challenges
associated with its adoption [27]. Across diverse studies,
common themes emerged emphasizing the importance of es-
tablishing standards, investing in technology, fostering organi-
zational support, and integrating BIM into project workflows.
Training, collaboration, and continuous improvement were
highlighted as critical strategies to maximize BIM’s potential
in enhancing productivity and efficiency across construction
and related sectors [19].

6.2 Concluding Remarks

The findings from this review have substantial implications
for theory, practice, and future research. They suggest a
paradigm shift towards more structured approaches to BIM
adoption and implementation globally. Practical implications
include the development of comprehensive implementation
plans, the conduct of pilot projects, and the integration of
BIM into broader project management practices. These in-
sights can guide organizations in navigating challenges and
seizing opportunities presented by BIM technology. More-
over, the review identifies critical gaps in current literature,
pointing towards future research opportunities such as lon-
gitudinal studies on BIM impacts, cross-sector comparisons,
and regional variations in adoption patterns [32].

Ultimately, as BIM continues to evolve, its potential to revo-
lutionize the construction industry and beyond remains sig-
nificant. By addressing the identified gaps and leveraging
the insights gleaned from this review, stakeholders can better
harness BIM’s capabilities to drive sustainable development,
innovation, and improved project outcomes globally.
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