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ABSTRACT

BIM is an integrated system where processes are conducted seamlessly, influencing
information exchange not only among software but also among stakeholders. BIM is identified
as a method that can be employed to enhance the efficacy and efficiency of construction
projects, along with the quality of construction projects. The research aims to evaluate the
effectiveness, challenges, and overall performance of BIM in the construction industry in
Indonesia, providing insights into the extent to which BIM is utilized and its impact on
construction projects in Indonesia. The research uses a literature review method to identify
the BIM implementation process and its correlation with BIM maturity. The research results
demonstrate the continued high demand for BIM resources among Indonesian construction
projects. The use of BIM has been utilized in the construction, design, and planning phases of
projects. The maturity of BIM utilization is predominantly associated with collaboration, team
building, communication, and clash detection. BIM adoption is still quite low in Indonesia,
particularly concerning legality, the availability of BIM requirements, supply chain
participation, stakeholder involvement, and standard setting.
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1. Introduction

The initiation of BIM implementation in Indonesia dates back to 2017, marked by the release of
the Indonesian Digital Construction Roadmap. Through collaboration with multiple entities,
including academia, practitioners, and various internal institutions, the Indonesian government has
taken preliminary steps to establish a conducive environment, fostering conditions for expediting the
adoption and implementation of BIM [13]. The significance of BIM lies in its ability to enhance
project performance at every stage. By enabling seamless integration of all project elements, BIM
creates an environment where collaboration and information exchange among stakeholders can occur
more efficiently. The application of BIM not only influences the relationships between software used
in a project but also facilitates better information exchange among stakeholders, including architects,
engineers, and project owners.

BIM's effectiveness in construction projects is multifaceted. One of its key strengths lies in its
capacity to streamline processes, reduce errors, and improve overall project coordination. Through a
comprehensive digital representation of the project, BIM enables stakeholders to visualize the
construction process before it commences, identifying potential issues and optimizing workflows.
This effectiveness extends to project timelines and resource utilization, contributing to the timely
delivery of high-quality construction projects.

While BIM offers numerous advantages, its implementation is not without challenges. One
significant challenge is the need for skilled professionals who can navigate and utilize BIM tools
effectively. The industry must overcome a learning curve to harness the full potential of BIM.
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Additionally, there may be resistance to change among stakeholders accustomed to traditional
construction methods. Addressing these challenges requires strategic planning, training initiatives,
and a cultural shift within the industry toward embracing technological advancements.

The performance of BIM in construction projects is a critical aspect that determines its overall
success. BIM enhances project performance by fostering collaboration, improving communication,
and providing a centralized platform for information exchange. Stakeholders can work concurrently
on a shared model, minimizing the chances of errors and discrepancies. The real-time updates and
insights provided by BIM contribute to informed decision-making throughout the project life cycle,
ultimately enhancing performance and project outcomes.

BIM is not just a technical tool but a strategic solution that establishes a foundation for
operational efficiency and the enhancement of construction project quality. Its presence has a positive
impact on the construction industry's ability to adapt to technological advancements and cope with
the increasing complexity of project demands.

As we delve deeper into this research, we will explore the effectiveness of BIM in Indonesian
construction projects, analyze the challenges encountered during its implementation, and assess its
overall performance in contributing to successful project outcomes. Through a thorough examination
of these facets, this study aims to provide valuable insights into the intricacies of BIM adoption in
the Indonesian construction context, offering recommendations for further improvement and
advancement within the industry.

2. Material and Methods

BIM is characterized as a concept designed to enhance collaboration among all stakeholders
involved in a construction project, aiming to manage project-related risks and attain project
objectives successfully [10]. According to McGraw Hill (2009), the utilization of BIM spans across
Throughout a construction project's design, construction, operation, and maintenance phases [11].
Regarding the design phase, BIM is described as an intelligent three-dimensional (3D) virtual
building model created digitally, encompassing all building information aspects. It is presented in an
intelligent format that allows the development of optimized building solutions with reduced risk and
increased value before committing to a design proposal [12].

Building Information Modeling (BIM) represents the evolution of collaboration and integration
concepts within the construction sector. The formal introduction of this concept in Indonesia took
place in 2017 through the Ministry of Public Works and Public Works and Public Housing (PUPR).
Following its introduction, the PUPR ministry established a Roadmap for BIM in alignment with the
Indonesian government's initiatives [13].

The literature review method used for evaluating the implementation of Building Information
Modelling (BIM) in construction projects in Indonesia involves a comprehensive search across
reputed academic publishers. The investigation delves into the literature that specifically focuses on
BIM implementation in construction projects within the Indonesian context. To ensure a thorough
examination, our literature review method involves a comprehensive search across reputable
academic publishers, ensuring the inclusion of quality research that has undergone rigorous
evaluation and scrutiny by experts in the field. This meticulous approach is instrumental in
establishing the credibility and reliability of the literature under examination.

Throughout the literature review process, a key component involves a detailed exploration of
final projects, theses, and dissertations. Additionally, the inclusion of materials from construction
science journals, book chapters, dissertations, and conference proceedings is deemed crucial for
achieving a well-rounded perspective. These academic outputs, particularly final projects, theses,
and dissertations, offer valuable insights into the practical application of BIM methodologies in the
Indonesian construction context. By considering works emerging from educational institutions and
research initiatives, our literature review gains a multifaceted perspective on the challenges and
successes of BIM implementation. Construction science journals contribute scholarly articles that
delve into specific aspects of BIM implementation, while book chapters offer comprehensive insights
from authoritative sources. Dissertations and conference proceedings, on the other hand, provide the
latest research findings and innovative practices in the field of BIM.
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Maintaining a steadfast focus on BIM, the literature review concentrates on publications directly
addressing BIM implementation in the Indonesian construction sector. This targeted approach aims
to build a cohesive narrative that synthesizes diverse perspectives, ensuring that the evaluation is
finely tuned to the unique challenges, opportunities, and contextual factors influencing the adoption
of BIM methodologies in construction projects within Indonesia.

Moving forward, the paper employs a statistical approach to analyze the selected literature.
Descriptive statistics are employed to derive meaningful quantitative insights, enabling the extraction
and presentation of key data points related to BIM adoption in Indonesian construction projects. By
quantifying trends, patterns, and variations, our literature review seeks to offer a nuanced
understanding of the current state of BIM implementation, identifying areas of success and potential

areas for improvement.
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3. Result and Discussion

Based on the identification of the driving forces, they include top management support,
technology and personnel readiness, government requirements, the belief that BIM may increase
performance, and the belief that BIM is superior to the current way [2]. Construction projects that
use BIM can have lower construction risk, more reliable information, more accurate cost estimates,
improved coordination and communication, and faster project completion times [3]. The
performance of BIM projects in terms of time tends to be on schedule or even ahead of schedule [5].
Utilizing BIM in projects can make it easier to implement projects that follow the Design-Build (DB)
methodology [6].

Table 1. Challenges in Implementing BIM in Indonesia: A Comprehensive Overview

Finding Criteria

The current challenges include the low utilization of software tools, a Technology

lack of data exchange and interoperability, and the absence of mobile-
ready hardware for field use.

The accuracy level of BIM usage is quite high, with a good Technology

performance in terms of accuracy at an average model accuracy rate of
85%. However, the initial costs of software and hardware for BIM
usage are high. [6]

The quality of the BIM model influences the project timeline, with Technology

increased accuracy in the model contributing to shorter construction
durations. Prolonged project durations may lead to higher overall
project costs. Therefore, the precision of the BIM model is a crucial
factor in enhancing project performance. [9]

The roles of BIM engineers and BIM modelers are not well-structured, Process

with BIM roles often overlapping with other responsibilities.

There is also a lack of specialized working environments that can Process

support productivity and optimize the use of BIM.

The lack of skills and capabilities of human resources (Personnel) Process

related to the use of BIM (Professional Workforce) is a significant
challenge.

The absence of clear regulations and standards regarding Policy

documentation and modeling standards is a notable challenge.

The absence of clear statements and requirements regarding the use of Policy

BIM in projects is a challenge, especially in contract documentation.

The lack of BIM standardization for integrating models and Policy

management across various fields of expertise is a significant
challenge

The majority of projects employ the design and build system. Management Project
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Finding Criteria

The use of BIM tends to be pilot projects since the majority of projects Management Project

follow the design and build system, where the selection of BIM is
determined by the contractor.

The majority of projects still exhibit a "lonely BIM" nature, leading to Management Project

limited BIM usage.

In the organizational structure, BIM managers generally cannot make Management Project

decisions regarding the use of BIM. This is due to the informal nature
of the procedure for making decisions.

The use of BIM is still dispersed/fragmented, both in the overall Management Project

project and during the construction stage.

Utilizing BIM technology has the potential to enhance the Management Project

competitiveness of domestic companies, enabling them to rival foreign
counterparts that have been implementing BIM for an extended period.

(8]

Source: Literature review, 2024

Lack of worker training is the biggest obstacle to BIM deployment in projects [2]. Since BIM
use is still dispersed, maturity has no bearing on how quickly and well BIM performs. The majority
of multiyear projects in Indonesia valued at over 100 billion have reached level 4 BIM maturity,
which is connected to project scheduling [2]. The reason for the lack of training can be the high
upfront expenses associated with setting up relevant technology and software for adopting BIM, in
addition to the high expense of employee training. BIM is usually exclusively used in medium- to
large-scale projects in Indonesia that have contracts worth more than 100 billion IDR [2]. The
accuracy level in the researched data cannot be directly correlated with BIM maturity to assess the
overall project process. This is because the accuracy level is not capable of representing the overall
accuracy of BIM. In Indonesia, BIM is typically employed during the design and construction phases,
primarily aimed at augmenting the generation of drawings and calculation materials. This implies
that the utilization of BIM in the project remains restricted [9].

There is a need for better goal setting from the beginning so that the use of BIM can be planned
as a system, not just as a tool. With systematic preparation, it is assumed that it can drive BIM
maturity towards improvement in projects. During the construction phase, the majority of projects
use BIM for cost estimation and volume calculations. While BIM utilization is dominant in
architectural and structural elements (3D level), its application for building energy is limited in
Indonesia, indicating a low maturity level. [7]. Furthermore, a major obstacle to introducing BIM in
Indonesia is the reluctance to shift from traditional bureaucratic systems. This resistance stems from
a negative perception of BIM, which is still perceived as a novel concept by many construction
stakeholders in Indonesia. Companies find it challenging to implement BIM, considering it a
complex system. The primary difficulty lies in the insufficient competence among individuals in the
construction industry who lack the necessary skills and knowledge to fully integrate this new concept
into their practices [8].

On the flip side, a significant challenge encountered is the limited awareness of BIM within the
construction sector. This issue results in an inefficient process as stakeholders require time for
adoption, stemming from the low capacity of BIM Engineers and an inadequate level of BIM
maturity. Furthermore, insufficient awareness among stakeholders regarding BIM utilization can
lead to communication gaps during project implementation phases. Therefore, initiatives are
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necessary to enhance engineer capacity, elevate the maturity level of BIM utilization, and increase
awareness among stakeholders through activities like pre-construction project training [9].

BIM is only used by specific companies or in the form of lonely BIM, not adopted by other
stakeholders [6]. Distinct companies often lack connections throughout the project cycle, for
instance, between construction entities during the planning and construction phases or between
construction participants during the development and operation stages. Such instances frequently
lead to misunderstandings [8]. The current situation reflects the state of the construction industry in
Indonesia, where the majority of project owners compartmentalize various activities such as project
feasibility, planning, design, development, and operations and maintenance. This separation leads to
a lack of connectivity or collaboration among project stakeholders at each stage [8]. Modeling
standards are determined by BIM users themselves, and tailored to the specific project requirements
in the field. When associated with BIM maturity, projects with the CM delivery system have better
maturity in preparation, which relates to the individual or team's ability to use BIM due to the owner's
involvement in BIM selection.

4. Conclusions

It can be inferred that Indonesian construction enterprises continue to have a high need for BIM
resources. The performance of Indonesian construction projects can be enhanced using BIM. Finding
a BIM expert is more difficult than improving the management structure within the organization,
although opposition to change is BIM's least weak point. Project phases including design, planning,
and construction have all made use of BIM. The primary factors that determine the maturity of BIM
adoption are communication, teamwork, collaboration, and clash detection. BIM adoption is
relatively minimal, particularly when it comes to standard-setting, supply chain engagement, legality,
and availability of BIM needs. The most influential inhibiting factors are related to policies,
preparatory measures, regulations, and contracts. A solution is needed to overcome obstacles
affecting the implementation of BIM, especially related to Human Resources and standardization.
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