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Abstract

The construction industry has witnessed significant technological advancements in recent years, with
Building Information Modelling (BIM) emerging as a pivotal innovation. BIM's integration with
Project Management (PM) is recognized as a transformative approach that can potentially enhance
efficiency, accuracy, and collaboration within the Architecture, Engineering, and Construction (AEC)
industry. This paper explores the integration of BIM and PM, focusing on identifying the challenges
and benefits inherent in this convergence. The primary aim is to understand how the synergistic use
of BIM and PM can be optimized to improve project outcomes in the construction sector. As the
industry evolves, understanding these dynamics becomes crucial for stakeholders aiming to leverage
technological advancements for optimal project delivery. The research problem central to this study
stems from the observed gaps and challenges in effectively integrating BIM with PM practices. While
BIM offers a multidimensional, collaborative framework for construction projects, its full potential is
often unrealized due to various implementation challenges. These challenges include technical issues,
lack of standardization, and resistance to change within organizational cultures. Recognizing the
importance of this integration, the study sets out to answer key research questions revolving around
the current state of BIM and PM integration, the main challenges faced, and the potential strategies
for effective implementation. The objectives include a detailed analysis of the current practices in
BIM implementation, identification of the barriers to effective integration, and proposing a framework
that can enhance the synergy between BIM and PM. The methodology employed in this research
involves a comprehensive literature review, followed by a survey-based approach to gather data from
industry professionals. This data provides insights into the practical aspects of BIM and PM
integration and helps in identifying the key factors that influence project success in the context of this
integration. This paper contributes to the existing body of knowledge by providing a nuanced
understanding of the complexities and potential of integrating BIM and PM. It aims to offer a strategic
framework that can guide practitioners and stakeholders in effectively navigating the challenges and
leveraging the benefits of this integration for enhanced project performance in the AEC industry.

Keywords: project management; integration; building information modeling; AEC; construction
project.

1. Introduction

The Architecture, Engineering, and Construction (AEC) industry faces significant challenges, notably
in large-scale projects, where cost and schedule overruns are common issues [1][2]. To address these
problems, Building Information Modelling (BIM) has been identified as a key solution. BIM, a system
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that includes comprehensive building information such as engineering dimensions, quantities, and
properties, is recognized for its potential in mitigating risks and is increasingly in demand for project
implementation [3][4]. This growing relevance of BIM has led to its inclusion in academic curricula
[5]. Also, governments and the AEC industry globally are focusing on BIM due to its significant
advantages in project management [6-7].

BIM effectively aligns the interests of all stakeholders throughout the project phases, ensuring a
functional, innovative product that satisfies all parties and project objectives [2]. This model
introduces new tools, data, and concepts to traditional construction processes, leading to financial
benefits, reduced losses, time savings, and enhanced project quality [11]. Additionally, BIM is known
to boost project performance and efficiency [12-13].

However, the adoption of BIM varies globally, with developing countries still in the early stages of
implementation. This slower adoption rate is attributed to factors such as limited BIM awareness and
the absence of specialized engineering training and qualifications [8]. In many less industrialized
countries, BIM adoption at the governmental level is rare [9], and traditional methods continue to
dominate most AEC project work [10].

In Syria, engineering work predominantly relies on traditional methods, which often lead to conflicts
and changes in project time, cost, and objectives [14]. Issues like short design durations, poor design
leading to numerous change orders, a traditional bidding system favouring low-cost offers, increasing
complexity of buildings and projects, multiple project parties and stakeholders, delayed supplies, lack
of coordination among subcontractors, and resource wastage due to rework or design defect
corrections are prevalent. The transition to a BIM system, which provides clear design information as
a common knowledge source, is seen as a key solution [3]. BIM applications, being interactive and
dynamic, significantly enhance the accuracy of quantity estimations in projects compared to
traditional methods [10].

BIM can be implemented in stages, beginning with the design stage. This requires substantial
engineering effort and cooperation among all stakeholders [3]. Globally, BIM technology has
demonstrated its capability in addressing challenges faced by the AEC industry, similar to those in
Syrian construction projects [15]. With the AEC industry in Syria transitioning from CAD to BIM,
it's crucial for the government, relevant companies, and experts to promote this shift to keep up with
ongoing technological advancements [16].

2. Literature Review

2.1 Current practices and challenges of BIM with project managements:

These below researches studies focus on various aspects of integrating Building Information
Modelling (BIM) into project management and construction processes. They identify the current
practices of BIM technology, challenges and benefits associated with BIM implementation in different
contexts.

S. Tan[17] examines BIM implementation challenges in the Turkish AEC industry. It identifies issues
such as the non-use of BIM technology by stakeholders, lack of knowledge regarding alternative
design options analysed through BIM, and the need for BIM education and awareness.
Recommendations include updating university curricula, developing a national BIM curriculum,
establishing dedicated BIM departments, and supporting employees in improving their BIM skills.
The second study [18] focuses on BIM adoption in Malaysian IBS construction projects. It highlights
benefits such as improved design visualization, enhanced cost estimating and budgeting, and
streamlined installation processes. However, challenges related to financial constraints for BIM
training and lack of intellectual property protection hinder BIM integration. The study emphasizes the
importance of addressing these challenges to enhance productivity and efficiency.

Ryan Jang and William Collinge [19] explores challenges and potential solutions for integrating BIM
into asset and facilities management processes from an M&E contractor perspective. Issues identified
include deficiencies in BIM regulations and standards, inaccurate information exchanges, software
interoperability problems, and unclear requirement definitions. Recommendations emphasize
effective designer-client collaboration, COBie data integration, and management of as-built data.
Qingfeng Meng [20] provides a comprehensive review of integrated BIM applications throughout the
building life cycle. It identifies 24 different applications of BIM, ranging from clash detection and
quantity takeoff to risk assessment and renovation. Challenges are categorized into management,
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technology, and promotion perspectives, highlighting the need for effective promotion strategies and
efficient management practices.

Alcinia Zita Sampaio [21] focuses on BIM implementation in project management offices. It
emphasizes the role of BIM managers in centralizing project information and facilitating
collaboration. Governmental policies and legislation play a crucial role in promoting BIM adoption,
with some countries mandating its use in public construction. The study highlights the progressive
adoption of BIM in project offices and the national construction sector facilitated by government
involvement.

Overall, these studies provide insights into the challenges, benefits, and potential solutions associated
with integrating BIM into project management and construction processes. They emphasize the
importance of education, awareness, collaboration, and effective management practices to overcome
obstacles and maximize the benefits of BIM implementation.

2.2 Impact of Integrated BIM and Project Management on Project Performance

The below research papers discussed the application of Building Information Modeling (BIM)
technology in the construction industry, focusing on its impact on project management and various
knowledge areas. These studies highlight the benefits, challenges, and strategies for implementing
BIM technology in construction projects.

E.N. Shaqour [6] explores the role of implementing BIM applications in enhancing project
management knowledge areas in Egypt. It emphasizes that BIM technology can improve project
management processes, with significant attention given to quality, time, cost, and scope management.
Communication management and risk management are identified as areas that can be enhanced
through the use of BIM applications.

Xingliang Du [7] presents a three-dimensional architectural model based on BIM technology,
addressing challenges faced during its implementation. The proposed model optimizes information
clustering and adapts to the project life cycle, resulting in improved efficiency and intelligence in
project management.

Yujie Li I focuses on the application of BIM technology in architectural design, project construction,
and project management. It highlights the advantages of BIM in enhancing construction efficiency,
quality, and cost control. The paper emphasizes the need for construction enterprises to actively
promote the use of BIM to achieve accuracy, efficiency, and transparency in project execution.

Naigi Guo and Tianyu Liao [9] examines the application of BIM technology in construction projects.
It emphasizes that BIM technology offers accurate representation and efficient management
throughout the project life cycle. By analysing its advantages, the paper proposes strategies for
incorporating BIM technology in decision-making, design procedures, bidding activities, construction
operations, and project acceptance.

Zongya Li 1% explores the application of BIM technology in construction project management. It
highlights the various areas where BIM technology is used, such as information management,
collaborative design and construction, 3D visualization, construction safety, and building
maintenance. The paper emphasizes the need to address challenges and focus on personnel training,
application mechanisms, and application awareness to maximize the efficiency of BIM technology in
construction engineering.

In summary, these research papers collectively emphasize the benefits of implementing BIM
technology in construction project management. They highlight the importance of enhancing various
knowledge areas, improving communication management, and addressing challenges to maximize the
potential of BIM technology in the construction industry. By embracing BIM technology, construction
enterprises can enhance project outcomes, efficiency, and overall performance.

2.3 Key Success Factors and Barriers to Effective Integration between BIM and Project Management

A series of research studies have investigated the key success factors and barriers to effective
integration between Building Information Modeling (BIM) and project management in various
contexts. These studies shed light on the challenges faced and potential solutions for implementing
BIM in different industries and countries.

Xingzhou Guo M focused on BIM integration in infrastructure projects, identifying four main factors
influencing implementation: isolation of project phases, incompatibility of technologies and
interfaces, unclear stakeholder requirements and responsibilities, and imperfect information collection
and sharing. The study recommended adopting a four-factor framework and pull-based workflows,
along with improved information management and stakeholder relationships.

Doi : https://doi.org/10.54216/1]BES.080101
Received: April 10, 2023 Revised: September 14, 2023 Accepted: January 14, 2024

10


https://doi.org/10.54216/IJBES.080101

International Journal of BIM and Engineering Science (I[BES)

Vol 08, No. 01, PP. 08-17, 2024

Esraa Hyarat [12] explored barriers to BIM implementation in Jordanian AEC companies. The key
barriers identified were high training and software costs, insufficient technical knowledge and
awareness of BIM, and the upfront investment required. The study recommended developing a
comprehensive plan, incorporating BIM into education, and fostering collaboration with successful
BIM implementers from other countries.

Duncan Rae [13] examined the impact of BIM on project success outcomes from a facilities
management perspective. Barriers identified included inefficient processes, information loss,
adversarial relationships, and resistance to change. Software interoperability was a significant barrier
preventing the utilization of BIM data in facility management systems. The study emphasized the need
to address these barriers to unlock the potential benefits of BIM for facilities management.

A. M. Darwish I aimed to identify critical success factors (CSFs) for BIM implementation in
construction projects. Fifteen CSFs were ranked, with coordination between project parties identified
as the top factor. The study proposed an integrated structural framework to guide BIM implementation
and developed a performance measurement framework for tracking progress.

Serdar Durdyev °1 examined BIM adoption in the Cambodian construction industry. Key drivers for
adoption included enhanced project visualization and schedule performance. The study identified
several barriers, such as resistance to change, high costs, lack of support, and compatibility issues.
Overcoming these barriers was deemed crucial for the successful integration of BIM and project
management in Cambodia.

Overall, these studies provide valuable insights into the factors influencing BIM implementation and
the barriers that need to be addressed for effective integration with project management. They offer
recommendations such as adopting frameworks, developing comprehensive plans, improving
awareness and training, addressing software interoperability, and fostering collaboration. The findings
have implications for various industries and countries, facilitating better planning and decision-
making to enhance construction project outcomes.

2.4 Case Studies for Best Practices and Strategies of Integrating BIM and Project Management

The Celsius project in Scandinavia and a Bangladeshi construction project offer insightful case
studies on the integration of Building Information Modeling (BIM) with Project Management (PM).
The Celsius project exemplifies the 'Total BIM' approach, where BIM acts as the sole information
source throughout the project lifecycle, necessitating production-oriented BIM, cloud-based model
management, accessible mobile BIM software, and robust leadership. This innovative method
bypasses traditional 2D paper drawings, fostering a fully digital construction process. It emphasizes
standardization, legal bindings for BIM, and comprehensive on-site technological support, including
cloud-based BIM and mobile apps for immediate data access and management. Despite increased
design costs, this approach led to the project finishing under budget and ahead of schedule,
showcasing efficiency in design, cost, and waste reduction.

On the other hand, the case study from Bangladesh highlights BIM's transformative impact in a
different context. It illustrates how 3D BIM modeling enhances the traditional design process,
fostering simultaneous collaboration and significant time savings. BIM’s preemptive clash detection
capability and its role in finalizing as-built models before construction commencement emerge as
key advantages, streamlining planning and installation processes. The study acknowledges the
potential of 4D and 5D BIM in scheduling and costing, despite challenges in standardization and
skilled personnel availability. BIM's adaptability in managing frequent change orders and its
contribution to cost savings and scheduling efficiency underscore its value in contemporary
construction project management.

Together, these case studies demonstrate the expansive capabilities of BIM in revolutionizing
construction projects. The Total BIM approach, with its end-to-end digitalization, and the effective
utilization of BIM tools in the Bangladesh project, both highlight the significant benefits of BIM in
enhancing project efficiency, cost management, and stakeholder collaboration. They provide
compelling evidence for the adoption of BIM in diverse construction contexts, advocating for its
broader application to modernize and optimize construction project management.

3. Theoretical Framework
3.1 Overview of BIM in Construction
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Building Information Modeling (BIM) transcends traditional construction approaches, offering a
holistic digital process encompassing planning, design, construction, and management of buildings
and infrastructure [34-35-36-37]. It involves generating and managing digital representations of
physical and functional characteristics of places, extending its utility across the entire building
lifecycle, including cost management, construction management, project management, and facility
operation.

3.2 Components of BIM

BIM consists of multiple dimensions:

3D Modeling: Creates detailed physical representations for visualization and design testing.

4D BIM (Time): Integrates the project time schedule for planning and simulating construction
sequences.

5D BIM (Cost): Adds cost data to facilitate accurate, automated costing throughout the project
lifecycle.

6D BIM (Sustainability): Aids in sustainability analysis and energy performance evaluations.

7D BIM (Facility Management): Involves the collection of documents and operational details for
effective post-construction facility management.

3.3 BIM Levels

The levels of BIM maturity range from:

Level 0 BIM: Minimal collaboration, primarily 2D CAD drafting.

Level 1 BIM: Combines 3D CAD for conceptual work with 2D for documentation.

Level 2 BIM: Managed 3D environment with discipline-specific models and data integration.
Level 3 BIM: Full integration across all disciplines in a centralized shared model.

3.4 BIM Software
Key software tools in BIM include Autodesk Revit, Navisworks, Bentley Systems, ArchiCAD,
Synchro, and Vectorworks, each facilitating specific BIM processes from design to maintenance.

3.5 Implementation Process

Implementing BIM involves:

Assessment: Evaluating current processes and infrastructure.

Planning: Developing a BIM execution plan detailing roles, tools, and workflows.
Training: Educating the team on BIM processes and software usage.

Pilot Project: Testing BIM on a smaller scale before comprehensive application.
Integration: Full incorporation of BIM into all construction processes.

3.6 BIM in Project Life Cycle Phases

BIM impacts all project life cycle phases:

Design Phase: Enables collaborative design, clash detection, and iterative improvements.
Construction Phase: Aids in coordinated construction sequencing and information sharing.
Operation Phase: Facilitates efficient facility management using detailed BIM data.

3.7 Advantages and Challenges of BIM

Benefits of BIM include improved collaboration, precise cost estimation, enhanced coordination, pre-
construction visualization, risk reduction, increased productivity, and efficient scheduling. Challenges
involve resistance to change, high initial investment costs, interoperability issues between different
software, legal complexities, and the need for skilled BIM professionals.

3.8 Project Management Processes in Construction

Project management in construction encompasses the control of time, cost, quality, and scope. It
involves initiation, planning, execution, monitoring, controlling, and closure of projects, each stage
critical to meeting project objectives and ensuring successful delivery.

3.9 Integration of BIM and Project Management

The integration of BIM with project management optimizes construction processes across planning,
budgeting, design, construction, operation, and maintenance stages. This fusion foster precision in
planning, improved control over project execution, and a holistic approach to lifecycle management.

3.10 Technological Tools for BIM-PM Integration
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Tools facilitating BIM-PM integration include BIM authoring tools, analysis and collaboration
platforms, scheduling and simulation software, cost estimation tools, cloud-based platforms, mobile
applications, and custom integration solutions.

3.110rganizational and Cultural Factors

Effective BIM-PM integration involves addressing organizational structure, leadership, training,
knowledge management, collaboration, cultural adaptability, process re-engineering, technology
integration, legal considerations, and external collaboration.

3.12 Cost and Schedule Performance

BIM enhances cost management through detailed estimations, budget tracking, and change
management. Schedule performance is improved with advanced scheduling, enhanced collaboration,
risk management, resource optimization, and integrated software.

3.13Quality and Risk Performance

Quality management benefits from BIM through design accuracy, improved collaboration,
construction quality control, lifecycle management, compliance assurance, and continuous
improvement. Risk management is enhanced by early identification, improved planning, quantitative
analysis, lifecycle risk management, and regulatory adherence.

3.14 Key Performance Indicators (KPIs)

KPI measurement in BIM-enriched construction projects involves monitoring and evaluating project
performance across cost, time, quality, safety, environmental sustainability [35], project management,
and financial performance, leveraging BIM’s data-rich environment for a comprehensive and
predictive management approach [34-36-37].

4. Methodology

4.1 Research Design

The research design is a cross-sectional survey, aimed at gathering quantitative data from
professionals in the construction industry. This approach is chosen to understand current practices,
challenges, and perceptions regarding the integration of Building Information Modeling (BIM) and
Project Management (PM).

4.2 Data Collection

Data is collected through a structured online questionnaire. The survey targets professionals involved
in construction projects, including architects, engineers, project managers, and BIM specialists. The
questionnaire is distributed via professional networks and social media platforms to reach a diverse
and relevant audience.

4.3 Survey Instrument

The survey instrument is developed based on a comprehensive literature review. It consists of multiple
sections, each focusing on different aspects of BIM-PM integration. The questions are a mix of Likert
scale, multiple-choice, and open-ended questions, designed to capture both quantitative and
qualitative insights.

4.4 Sample and Population
The survey aims to gather responses from a wide range of professionals across different regions and
with varied levels of experience in BIM and PM.

4.5 Data Analysis
Data analysis will be performed using statistical software. Descriptive statistics will be used to

summarize the data, and inferential statistics will be applied to examine relationships between
variables. The analysis will include tests for significance to validate the findings.

5. Results and Findings

5.1 BIM-PM Integration Practices and Challenges

Integration Approaches: Most organizations adopt a phased and role-specific approach to BIM
integration, indicating a preference for gradual and tailored implementation.
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Challenges: Key challenges in BIM-PM integration include resistance to change, aligning BIM with
existing PM processes, and budget constraints.

5.2 Technological Readiness and Challenges

Adoption Level: A majority of organizations exhibit moderate to high levels of technological
readiness for BIM integration, with a focus on regular updates to keep pace with advancements.
Software and Data Management: Interoperability issues and data management are major technological
challenges impacting the effective use of BIM.

5.3 Organizational Factors Influencing BIM Integration

Culture and Structure: Organizational culture, particularly openness to change and collaboration, plays
a defining role in BIM integration. The organizational structure significantly impacts BIM
implementation effectiveness.

Leadership and Training: Strong leadership and continuous training are crucial for successful BIM
integration, with many organizations preferring on-the-job training and external workshops.

5.4 Impact of BIM on Project Management Aspects

Schedule and Cost Management: BIM significantly improves schedule management and cost
estimation accuracy, contributing to better project deadline adherence and profitability.

Quality and Risk Management: Quality control and risk management are notably enhanced by BIM,
with a significant reduction in material waste and improved on-site safety.

5.5 Stakeholder Involvement and Collaboration

Stakeholder Engagement: High levels of stakeholder involvement are crucial for successful BIM-PM
integration, with a focus on regular engagement and feedback.

Collaboration Tools: Cloud-based platforms are highly effective for enhancing BIM-PM integration,
with a preference for native integration features in BIM software.

5.6 Training Development and Investment in BIM

Training Approaches: Continuous training and skill development, especially through collaboration
and knowledge-sharing events, are prioritized for BIM integration.

Investment Trends: Investment in new BIM technologies varies, with a tendency towards occasional
or frequent updates.

5.7 Organizational Readiness and Change Management

Change Management: Organizations handle the change required for BIM integration with varying
effectiveness, often relying on gradual integration and regular communications.

BIM Adoption Drivers: Client requirements and internal efficiency gains are the primary drivers for
BIM adoption in organizations.

5.8 Standardization and Best Practices

Standardization: Standardized BIM protocols and templates are considered extremely critical for
successful integration.

Best Practices: Regular stakeholder engagement, continuous training, and a focus on collaborative
work environments are identified as best practices.

6. Conclusion and Recommendations

6.1 Conclusion

The study concludes that the integration of Building Information Modeling (BIM) with Project
Management (PM) significantly enhances the efficiency, accuracy, and overall performance of
construction projects. While the benefits of this integration are substantial, including improved
schedule and cost management, enhanced quality control, and effective risk management, several
challenges hinder its full potential. These challenges include resistance to change, interoperability
issues, budget constraints, and the need for continuous training and skill development. Organizational
factors such as culture, structure, leadership, and stakeholder involvement play a crucial role in the
successful adoption and integration of BIM.

Doi : https://doi.org/10.54216/1]BES.080101
Received: April 10, 2023 Revised: September 14, 2023 Accepted: January 14, 2024

14


https://doi.org/10.54216/IJBES.080101

International Journal of BIM and Engineering Science (I[BES) Vol 08, No. 01, PP. 08-17, 2024

6.2 Recommendations
Based on the findings, the following recommendations are proposed:

Enhance Training and Skill Development: Develop comprehensive training programs focusing on
BIM technologies and processes. Encourage ongoing learning and adaptability among professionals
to keep pace with technological advancements.

Foster Organizational Change: Cultivate a culture open to innovation and change. Implement
structured change management strategies to ease the transition to BIM-integrated practices.

Improve Technological Readiness: Invest in upgrading technological infrastructure to support
BIM. Address interoperability challenges by adopting standardized software and data management
practices.

Strengthen Stakeholder Collaboration: Encourage regular engagement and collaboration among
all stakeholders. Utilize cloud-based platforms and integrated tools for effective communication and
project coordination.

Promote Standardization in BIM Implementation: Advocate for the development and adoption
of standardized BIM protocols and templates. Standardization can lead to more consistent and
efficient project delivery.

Encourage Government and Industry Support: Seek support from government bodies and
industry associations in promoting BIM adoption. This could include policy-making, incentives for
BIM adoption, and establishing industry-wide standards.

Conduct Further Research: Suggest areas for further research, particularly in the long-term
impacts of BIM-PM integration and the development of advanced BIM tools and methodologies.

6.3 Future Implications

The integration of BIM with PM is poised to revolutionize the construction industry. As technology
advances and the industry adapts, the full potential of BIM-PM integration will become increasingly
evident. This evolution requires a proactive approach from all stakeholders involved, ensuring that the
construction industry keeps pace with the rapid technological advancements and changing market
dynamics..
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