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Abstract
Implementing Building Information Modeling (BIM) has generally been

proven to change how construction projects are managed and bring long-
term efficiency, cost, and quality benefits. The Common Data Environment
(CDE) platform is in fostering collaboration and
coordination in implementing BIM. This study aims to examine the

instrumental

barriers to integrating the CDE in BIM-based construction management
during the execution phase of construction projects. To achieve this goal,
a survey questionnaire was created to collect feedback on engagement, the
main barriers identified through comprehensive literature insights.
Primary data was collected from the questionnaire in this project case
study, and 14 respondents were directly involved in the project and had
access to CDE. The final results show that the main barriers involved are
the habits of the conventional system that exists in the company (the
company's organizational culture). To effect a transformation toward
sustainable buildings within the context of a digital construction culture,
it is imperative that there be an increased emphasis on encouraging the
adoption of this new paradigm. The results of this study will prove to be of
the utmost importance for professionals in the construction industry,
particularly those in Indonesia, who are in the process of adopting BIM.
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Introduction

reduction of adverse impacts on deliverables
and data exchange within the construction

It is expected that technological developments
in the construction industry will enhance the
quality of life sustainably, both in the present
and in the future. The utilisation of digital
transformation represents a key strategy for
the realisation of sustainable construction
development (Putra &  Puri, 2024).
Implementing Building Information
Modelling (BIM) is an integral component of
the broader adoption of digital transformation
in the construction industry. BIM has been
demonstrated to be an effective method for the

industry (Chan et al., 2019; Wong & Gray,
2019). The utilisation of BIM also facilitates
the integration of structural, architectural, and
MEP work (Yudi et al, 2024), thereby
establishing BIM as a pivotal factor in

construction management. It offers a
proficient approach for design and
documentation while enhancing

communication and collaboration (Hyarat et
al., 2022).
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The Indonesian government has initiated the
adoption of BIM in the country's construction
industry, recognising the potential benefits
(Raflis et al., 2019). Furthermore, the Ministry
of Public Works and Housing (PUPR) has
issued guidelines for adopting BIM in 2018
(Sopaheluwakan & Adi, 2020; Utomo &
Rohman, 2019). However, BIM
implementation is still progressing slowly in
terms of supporting its development and
adoption (Puspita & Patriotika, 2021). In
general, the implementation of BIM in
construction projects still requires support
from several key stakeholders, including the
government (Zhafirah et al., 2023), academia
(Maharika et al.,, 2020), construction
companies (Ismail et al., 2022; Kiet et al.,
2023), and senior managers (Oyarhossein et
al., 2021). This issue is further compounded
by the dearth of knowledge surrounding BIM
implementation (Gustian et al., 2022), which
can give rise to complications in
communication and the potential loss of data,
ultimately leading to underperformance in a
project (Ozkan, 2021).

Effective communication facilitates fulfilling
specific needs that are mutually acceptable to
the parties involved. (Turakulovna et al.,
2024). One of the strategies for enhancing
communication and collaboration in the
context of BIM implementation is the
utilisation of a CDE (Radl & Kaiser, 2019).
The CDE has been defined as a centralized
communication network and information
repository, the primary function of which is to
gather, share, and manage data produced
during the project lifecycle (Ozkan, 2021).
Furthermore, the implementation of a CDE
provides a quantifiable return on investment
(ROYJ), including the reduction of time spent
searching, validating, and accessing project
information (Akob et al., 2019).

Nevertheless, only a few studies have
examined and emphasized the implementation
of CDE in BIM-based projects. One of the
case studies of the UNU Yogyakarta project,
for example, examined the implementation of
a project that utilises BIM technology and
adheres to the BIM protocol. The findings
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indicate that the project has implemented CDE
by the security protocol standard (Putra &
Puri, 2024). An analysis of the
implementation of CDE on the project
revealed that it was effectively implemented,
fostering  efficient  coordination  and
collaboration (Ramadhani & Abma, 2023). A
review of the case study is needed to identify
and examine the barriers to CDE in BIM-
based construction, as exemplified by UNU
Yogyakarta.

BIM and CDE
BIM Implementation in Construction

BIM is a digital representation of the physical
and functional characteristics of a facility that
serves as a shared knowledge resource for
information about the facility, becoming a
reliable basis for decisions during the life
cycle of a building (Hardin & McCool, 2015).
The definition of BIM, as outlined in ISO
19650:2019, is a technology that provides a
reliable basis for decision-making processes
based on digital representations of the design
process, from construction to operation. As
stated by the PUPR (2020), the Indonesian
government defines BIM as a system or
technology that incorporates many crucial
data points about the design, construction, and
maintenance phases. Additionally, BIM
seamlessly integrates within a three-
dimensional modelling framework (Eynon,
2016).

The majority of contractors are aware of the
positive impact that the implementation of
BIM can have on environmental sustainability
(Rahim et al., 2024). This indicates a
promising awareness of BIM among those
working in the construction sector. The
implementation of BIM concepts can facilitate
more effective budget planning and
scheduling for contractors (Abma et al.,
2024). To further advance awareness and
knowledge of BIM in sustainable
construction, it is perceived that more reliable
information on the capabilities of BIM is
required. It is therefore essential to enhance
the proficiency with which contractors
implement BIM and to assist them in the
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optimal allocation of critical resources (Kiet et
al., 2023).

CDE Implementation

Following the regulations set by the Ministry
of PUPR Regulation Number 9 of 2021
concerning the implementation of sustainable
construction, the utilisation of BIM
technology has been delineated within the
context of collaboration and coordination
through the CDE.

The utilisation of CDE has been demonstrated

to confer several advantages concerning the

sustainability of projects. The following list

sets out some of the key benefits associated

with the deployment of CDE (Kirby, 2022);

1. All information is collated in a single,
accessible location.

2. This method minimizes the risk of errors.

3. The data is accessible anywhere and at any
time.

4. Tt prevents data loss or incompleteness.

5. Data can be compiled for further analysis.

6. Project quality and efficiency are
enhanced.

To facilitate the coordination of cooperative

efforts within the CDE, it is imperative to

ascertain the status of registered data objects

or models following their respective planning

status (Preidel et al., 2018). The CDE

workflow is based on its stages, as follows:

1. Work In Progress

2. Shared
3. Published
4. Archive

The Shared segment of the CDE aims to
guarantee that proposals for multidisciplinary
designs and updates to models are consistently
gathered and accurately communicated, and
recipients are kept informed. (Shepherd,
2016). Safety considerations can be integrated
into a construction project's design and life
cycle in an efficient way (Manu et al., 2023).

Research Methods

A descriptive and questionnaire survey-based
methodology was employed to identify and
analyze the barriers encountered while using
CDE in the BIM-based construction phase of
projects. This applied research endeavour is

poised to contribute significantly to this field's
advancement.  Furthermore, this study
employs an exploratory approach, utilising
both library-based research and field methods
to gather the requisite information and data.
Additionally, interviews with construction
project management information systems
experts were conducted to identify and
confirm the implementation process and
elucidate the findings.

The data in this study were collected through
questionnaires from respondents who met the
criteria of stakeholders or experts who were
directly involved in using CDE as a means of
coordination and collaboration on the UNU-
Yogyakarta building project. The
questionnaire survey was conducted with 14
respondents, who are all parties that have
access to and are involved in the
implementation of CDE.

The review of previous research found that the
implementation level of BIM-based projects
with CDE in this case study was 72.9%, so the
barriers that influenced it can be identified.
(Ramadhani &  Abma, 2023). The
questionnaire was developed with 15
variables that have been identified through
literature review, project surveys, and
interviews with relevant parties on the UNU
Yogyakarta project. The objective of this
questionnaire was to collect primary data on
the UNU Yogyakarta project, which was then
quantified using a Likert scale (Iba &
Wardhana, 2024). This was done in order to
ascertain the level of barriers that were
perceived to be the greatest. To describe,
analyse and assess the wvalidity of the
information, structured interviews with
experts were conducted.

Results and Discussions

The following variables have been identified
as potential barriers based on a comprehensive
literature review and interviews with UNU
Yogyakarta project officers. A total of 15
variables have been identified as potential
barriers; however, further review is required
to ascertain which of these are the most
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significant in the context of CDE
implementation in BIM-based construction.
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Table 1. Barriers in the implementation of BIM in the construction phase using CDE

Variable Description
X1 The lack of training in the utilisation of the CDE platform
X2 The lack of co-operation between CDE platform users
X3 The lack of official documents that make references in using the CDE platform
X4 No monitoring from superiors on a regular basis
X5 Complex operational procedures
X6 Work habits of conventional system in the company (corporate organisational culture)
X7 The complexity of work is an barrier to the application of BIM in project management
X8 Managerial inconsistency in implementing BIM project management according to procedures
X9 Difficult to adjust to new technology
X10 The lack of understanding of BIM as a basis for implementation efficiency
X11 The lack of technical ability to utilise CDE during implementation
X12 The lack of supporting devices
X13 Unstable Internet connection affects access to the use of CDE
X14 The server is frequently inaccessible
X15 Limited data transfer due to system incompatibility

Subsequently, a survey was conducted using a
questionnaire comprising 15 variables. The
survey was completed by 14 respondents, all
of whom are members of the CDE Project
team and have access to and are involved in
the observation, contribution, review,
authorisation, and management of BIM digital
data. The results of the questionnaire, which
employed a Likert scale, were.

The achievement rate of the respondents
(TCR) was calculated based on the results of

the respondents' answers. A frequency
analysis was conducted to determine the TCR
value. This analysis involved calculating the
Likert scale and the mean of the number of
respondents' answers. The following steps
were taken to calculate the TCR value.

TCR = (Total Score)/Y x100%
TCR =52/70 x100%
=74.29%

The overall results are presented in Table 2.

Table 2. Results of the questionnaire

RI R2 R3 R4 R5 R6 R7 R8 R9 RI0 RI1 RI2 RI3 RI4 Total P"'(f,;)‘;“t
XI 5 2 4 4 4 4 4 4 4 4 3 4 3 3 52 74,29%
X2 4 2 4 4 4 2 5 4 4 3 3 3 3 3 48 6857%
X3 5 2 5 4 4 4 4 4 4 3 3 3 30 4 52 7429%
X4 5 2 4 4 2 2 3 4 4 3 3 302 2 43 6143%
X5 4 2 4 3 4 4 3 3 4 4 3 4 2 3 4T  6714%
X6 5 2 5 4 4 4 5 4 5 3 3 4 3 4 55  71857T%
X7 5 2 5 4 4 2 4 4 3 4 3 3 33 49 70,00%
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Table 2. Results of the questionnaire

RI R2 R3 R4 R5 R6 R7 R8 R9 RI0 RIl RIZ RI3 RI14 Total Pe(f,ze)“t
X8 5 2 3 3 4 4 4 4 5 4 2 3 2 4 49 70,00%
X9 5 2 4 3 4 2 4 3 5 3 3 4 2 2 46  6571%
XI0 5 2 5 4 4 4 3 4 4 4 3 4 2 4 52 7429%
X1l 5 2 4 4 4 4 3 4 4 4 3 4 2 4 51 T286%
X2 3 2 4 3 2 4 4 4 5 4 4 3 1 2 45 6429%
X13 3 2 2 3 4 4 4 4 5 3 3 3 2 4 46 6571%
X4 2 2 2 2 2 3 3 5 3 3 3 3 2 3 38  5429%
XI5 4 2 2 4 2 4 3 4 4 4 3 3 2 2 43 6143%

The results of the percentage level of
barriers in the implementation of CDE in the

80%

70%
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Percent (%)
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X

implementation of BIM-based projects as a
whole can be seen in Figure 1 below:

40%
30%
20%
X1 X2 X3 X4 X5 X6 X7 X8 X9  X10 X11 X12 X13 X14 X15

Questionnare Variable

Figure 1. Level of barriers to CDE implementation

The recapitulation results of the 15 barriers
identified indicate a value above 50%, which
signifies that all variables act as barriers in
the implementation of CDE on the UNU
Yogyakarta project during the construction
stage. Figure 1 illustrates the discrepancy in
the outcomes of each variable, with Variable
X6 exhibiting the highest percentage. This
indicates that Variable X6 represents the
primary barriers to implementing CDE. The
variable in question pertains to the work
habits of the company's traditional
organisational culture.

The analysis indicates that the five highest
levels of respondents' achievements in the

barriers to implementing CDE are as
follows.

1. The work habits of the conventional in
the company (company organisational

culture) — X6
2. The lack of training in the use of CDE—
X1

3. The lack of official documents that
refer to the use of the CDE platform —
X3

4. The lack of understanding of BIM as a
basis for efficient implementation —
X10

5. The lack of technical ability to utilise
CDE during implementation — X11
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During the interviews with the project's BIM
manager, it became apparent that not all
information can be entered directly into
CDE. A considerable amount of information
is processed conventionally. However, this
information will eventually be entered into
CDE for administration. It cannot be entered
into CDE during the coordination process
because not all parties have access to the
CDE platform due to limited user accounts.
In addition, there are barriers where human
resources find it difficult to adjust to changes
in technological transformation. This results
in the approval of addendums in the process,
which still uses conventional methods, but
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later, the whole will still be entered into
CDE. This finding is consistent and in line
with the analysis results, which indicated
that the work habits associated with the
previous system in the company (corporate
organisational culture) were the primary
barrier variable. This requires the readiness
of all personnel to change the mindset of the
organisation with new technology.

The UNU Yogyakarta project has generally
implemented CDE with  meticulous
preparation, utilizing the BIM coordination
scheme through the CDE platform as
illustrated in Figure 2.

CDE Follow-up Monitoring and
i i ksh
Workshop Implementation » workshop, BEP r_nfr_lt(_)r_nig_‘fir Shop
Preparing Workshop finalisation
Start BIM Coordination
with CDE
Review Technical Coordination Trial

\ Coordination BIM with CDE
—> "

Figure 2. BIM Coordination Implementation Schematic

The framework was obtained from the
construction site and implemented in BIM-
based projects using CDE, which was
confirmed through in-depth interviews with
the UNU Yogyakarta project team. This is
under the BIM implementation workflow as
outlined in the PUPR BIM guide at the level
of collaboration (PUPR, 2018).

Nevertheless, to surmount the five most
significant barriers identified, defining a
novel role for the BIM administrator within
the context of construction management is
essential. The BIM administrator is tasked
with assuming responsibility for the
management of administrative operations
within the CDE (Putra & Puri, 2024). This
finding is consistent with the results of the
interview with the BIM Manager, who
indicated that the Construction Management
Consultant (MK) required an additional

BIM administrator to alleviate the excessive
workload of the BIM Manager, who was
assigned multiple administrative
responsibilities within the CDE. The
interviews also revealed some overall
barriers to the implementation of BIM and
the use of CDE, including the need for large
investments in human resources and
equipment.

A comprehensive understanding of the
barriers to CDE implementation in BIM-
based projects is imperative to enhance
project performance. The primary barriers
pertain to the prevailing work habits within
the company, which is a pivotal concern to
encourage a transition from conventional to
digital culture to ensure effective
implementation. = Moreover,  effective
implementation has been shown to enhance
coordination efficiency (Ramadhani &
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Abma, 2023) and optimize benefits,
including enhancing time efficiency,
improving project quality, fostering trust
among parties, and reducing risk (Kori &
Rito, 2020).

Based on the research findings, where the
most significant barriers are the habit or
culture in the organization, there is a need for
improvement to achieve widespread
implementation of BIM in the construction
industry (Gustian et al., 2022). This result
has been confirmed in interviews with
project BIM managers, who stated that
habits in the conventional system with
manual methods are indeed the most
significant barriers, as they are not
accustomed to and not familiar with using
the new BIM-based system with the CDE
platform. In addition, one of the
opportunities that can be done to improve
implementation is through better education
and training, to add experience and increase
awareness of the benefits of implementation
in the context of sustainable construction in
the era of  digital  construction
transformation.

Conclusions

An analysis of the 15 identified barrier
variables in implementing BIM using CDE
at the construction stage of the Nahdlatul
Ulama University (UNU) project revealed
that the most significant variable is X6,
where the work habits of the conventional
system in the company become barriers,
with a barrier level of 78.57%. Considering
these findings, it is imperative to provide
greater encouragement to changing habits
with the adoption of digital construction
towards building sustainability.
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