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ABSTRACT

Building Information Modeling (BIM) is a technological tool used in the sustainable construction process,
beginning with the planning phase and continuing through the construction and post-construction phases.
BIM has excellent capabilities and is being adopted by construction service providers in the process of
implementing sustainable construction. However, many barriers remain in the adoption process,
particularly with regard to the intention to use it. The purpose of this study was to determine the intention
to implement BIM based on the variables of benefits and barriers. In order to parse the phenomena that
occur in research, this study employed a quantitative method. Survey data in the form of a questionnaire
were collected from the Special Region of Yogyakarta using a purposive sampling method for this study.
Questionnaires were distributed via Google Form to respondents from the construction sector (Civil &
Architectural Engineering) and BIM application users (students, workers). The findings of this study have
provided an overview of the challenges and benefits of implementing BIM in sustainable construction. The
barriers presented are financial, technological, and policy barriers, depending on the company's
classification, while the benefits presented are environmental benefits and innovation.
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1. INTRODUCTION

Construction industry plays an important role in economic development in a country, due to its role in
infrastructure development that facilitates investment activities (James & Matipa, 2004), increasing economic
growth and GDP (Alaloul et al., 2021; Musarat et al., 2021; Nguyen, 2020; Sui Pheng & Shing Hou, n.d.),
creating capital formation(Sui Pheng & Shing Hou, n.d.), and making job opportunities (Wibowo, 2003).
However, apart from the important role, the construction industry also has various challenges and negative
impacts, one of which is a high-risk sector (Guerra & Leite, 2021) and generates high environmental impact
(largest CO2 emission) (Ramya & Ramadasan, 2016). These difficulties and negative consequences prompted
initiatives to make the construction industry more environmentally friendly. As a result, the concept of
sustainable construction was launched in 1994 (Hill & Bowen, 2010) which began with the concept of
sustainable development as stated in the UN Conference on Environment and Development: Agenda 21 in
1992 (UN Conference on Environment and Development: AGENDA 21, 1992). Sustainable construction is an
application of sustainable development to the construction industry (Baloi, 2003).
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The sustainable construction dimension encompasses all phases of the architecture-engineering-construction
(AEC) industry, from upstream to downstream. The phases of the construction process begin with planning
(pre-construction), and continue through development (construction phase) and construction operation (post-
construction). This process necessitates the use of more efficient and responsible resources, ensuring that the
construction process has a low environmental impact and promotes economic equity (Plessis, 2006). The era
of sustainable construction will also inffluence the choices and proactive actions of construction service actors
to increase efficiency throughout the construction process, such as energy conservation, efficient use of water
and other resources, and proper waste minimization (Thomas E. Glavinich, D.E., 2008). To handle this
complex process, ecosystem support and technology are required. Building Information Modeling (BIM) is
one technology that can aid in this process. BIM was created with the goal of assisting in the effective and
efficient implementation of the construction process throughout all phases (Aryani et al., 2014).

The contribution of BIM to the concept of sustainable construction has benefited its implementation.
According to a case study conducted in China, behavior intention, behavior attitude, and actual behavior of
BIM wusers and construction project owners in implementing BIM had a significant effect on the
implementation of sustainable construction (Zhang et al., 2020). Findings from other case studies also revealed
that the use of BIM-based applications has an effect on reducing energy consumption, thermal discomfort,
CO2 emissions, and construction costs (Mytafides et al., 2017),(Migilinskas et al., 2016). Aside from the
positive contribution to BIM application, research with case studies in Indonesia found that there were
implementation barriers such as technical and capability barriers (low ability to operate BIM and flexibility),
infrastructure barriers (limited hardware to support BIM-based software operations), management barriers
(high license fees and difficulties in data management), and collaboration barriers (limited collaboration and
its supporting components) (Primasetra et al., 2022).

The benefits and challenges of implementing BIM described in the background are the reason for this research.
The study will investigate how the benefits and barriers influence the intention to implement BIM. The study's
measurable goal is to identify and quantify a number of variables related to the benefits and barriers to
implementing BIM in sustainable construction in Indonesia (particularly in the Special Region of Yogyakarta
- DIY) and their influence on implementation intentions. Reasons for choosing DIY province as a research
sampling location is based on data and facts sourced from the Central Bureau of Statistics (BPS) and the BIM
Committee of Ministry of Public Works and Public Housing (BIM PUPR Committee). DIY province has a
convincing statistic on the employment rate and the percentage of experts working in the construction industry
sector, which is 6.81 at the employment rate and has a percentage of experts of 3.67% which makes DIY into
the top 5 and top 10 provinces with an employment rate and the highest percentage of the number of experts
in Indonesia (Badan Pusat Statistik, 2022). This is a concern for researchers in analyzing further about how far
the contribution and implementation of BIM in the construction industry sector of DIY province. Moreover,
in 2018 the Ministry of Public Works and Public Housing has promoted BIM training in DIY Province as a
step in the realization of the BIM roadmap that was launched in the previous year which aims to support the
acceleration of BIM implementation in the Special Region of Yogyakarta (BIM PUPR, 2018). The study's
findings are expected to provide benefits in the form of a contribution to increasing the level of BIM
implementation in the construction industry by more specifically identifying the barriers and benefits of BIM.

According to Volk et al (2014), BIM is a technology or methodology that enables information integration and
collaboration in the design and building life cycle (Volk et al., 2014). Besides, Santos (2019) stated that BIM
is a process that involves various parties exchanging information about the project's life cycle, which is then
projected into a digital model (Santos et al., 2019). BIM is one of the technologies that arose from the green
technology concept (Khan, n.d.; Kim, 2019; Timothy O. Olawumi, Daniel W.M. Chan, Johnny K.W. Wong,
2018) and is an innovation in the construction industry that has made advantages. Study conducted by
Ahankoob (2022), presented several findings in previous studies regarding the advantages of BIM (Ahankoob
et al., 2022): (1) allowing better integration of all construction phases (design phase and construction phase)
(Kalantari et al., 2017); (2) visualization from BIM improves understanding of construction details and their
implementation methods (Chen & Lu, 2019); (3) construction simulation capabilities that can provide an in-
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depth understanding of the complexities of the construction process (Tulke, 2018), and (4) can improve the
accuracy of the information (Monteiro & Pocas Martins, 2013).

Several previous studies have discussed the benefits and barriers of implementing BIM. (Chan et al., 2019;
Durdyev et al., 2021; Georgiadou, 2019; Ullah et al., 2019), financial and technological benefits and barriers,
policy barriers, environmental benefits, and innovation benefits. A comparison study of Construction Waste
Management using the BIM method revealed that it can reduce costs by up to 52% when compared to
conventional methods (Zoghi & Kim, 2020). In a case study of a railroad project in South Korea, through
Benefit-Cost Analysis the adoption of BIM proved to be more profitable in overcoming errors that occurred in
the project (Shin et al., 2018). However, in other studies, BIM also had several financial barriers in its
implementation, including the high initial initiation costs (Gerges et al., 2017; Ismail et al., 2017; Telaga,
2018), high cost of training (Sun et al., 2017) (Georgiadou, 2019), as well as the high cost of hardware in
operation (Ahmad Jamal et al., 2019).

The advantages of BIM's technological side in its implementation include ease of operation, (Gledson &
Greenwood, 2017; Putri & Kresnhanto, 2021; G. Wang & Song, 2017), visualization ability (Badi &
Diamantidou, 2017; Foufou & Eds, 2016; Ghaffarianhoseini et al., 2017), and the acceleration of design
process (Dakhil & Alshawi, 2014; Ku & Taiebat, 2011; Lee et al., 2012). Meanwhile, the technological barriers
to implementing BIM include, among other things, user resistance, as many people are still hesitant to switch
to the BIM method (Gardezi et al., 2014), so this correlates to the lack of experts who master BIM
(Khosrowshahi & Arayici, 2012; Mcauley et al., 2019; Sun et al., 2017). Meanwhile, in BIM itself, there are
several problems such as BIM being inadequate in terms of interoperability (Abanda et al., 2015; Chan et al.,
2019; John et al., 2015; Torkhani et al., 2019), the lack of standardization (Mcauley et al., 2019), (Gerges et
al., 2017; Sun et al., 2017), and lack of flexibility in reading and editing files (can only be operated from 1
software)(Ghaffarianhoseini et al., 2017; Rodgers et al., 2015).

Government regulations are one of the most important factors in the successful implementation of BIM. (Ahuja
et al., 2020; Liu et al., 2015; Zhou et al., 2019). The lack of government involvement in developing policies
that directly regulate the concept of BIM will be one of the impediments to BIM adoption and implementation
in the industrial sector, particularly in developing countries (Babatunde et al., 2021; Belay et al., 2021; Bui et
al., 2016; Van Roy & Firdaus, 2020). Additionally, a literature review on the adoption and application of BIM
by the government in Indonesia was provided in great detail (Sopaheluwakan & Adi, 2020). Despite the fact
that there have been regulations governing the implementation of BIM in Indonesia, namely Ministerial
Regulation No. 22/PRT/M/2018 concerning the Construction of State Buildings, several previous studies
continue to identify the 'government policy' factor as one of the barriers to the adoption and implementation
of BIM in Indonesia (Mieslenna & Wibowo, 2019; Sriyolja et al., 2021; Van Roy & Firdaus, 2020).

BIM, an innovation in the construction industry, is expected to have a positive impact on the environment.
Researchers' findings based on previous studies about the environmental impact of using BIM include, among
other things, the efficiency of energy use in BIM implementation (Abanda & Byers, 2016; Beazley et al., 2017;
Mahiwal et al., 2021), BIM contributes to reducing emissions (Bonenberg & Wei, 2015; B. Cheng et al., 2020;
Mohammed et al., 2022) and establishing a warm environment nyaman (Gan et al., 2021; B. Wang et al., 2021,
Wei et al., 2021).

According to recent studies, the use of cloud computing in the construction industry was still relatively new,
with numerous opportunities to capitalize on (Bello et al., 2021). More specifically, it was revealed in several
previous studies regarding the use of cloud computing in BIM operations (Sirimal et al., 2019). The inclusion
of virtual reality into BIM operations is one of the benefits of implementation innovation. Several previous
studies have mentioned the use of virtual reality. (Lin et al., 2018;Azhar, 2017; Natephra et al., 2017). The use
of 3D, 4D, and 5D BIM in construction today is extremely beneficial to consultants/contractors in terms of
reducing claims to service providers. Previous research by the researchers have revealed relevant findings
(Noviani et al., 2022;J. C. P. Cheng et al., 2017).
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Individual interest plays a role in the successful implementation of BIM at work. Previous research on
individual intentions to adopt and implement BIM is included in the Technology Acceptance Model (TAM)
concept (Elshafey et al., 2020; Hong & J H Yu, 2018; Putri & Kresnanto, 2021). According to the study, two
factors influenced a person's interest in using BIM: perceived usefulness and perceived ease of use. Individual
beliefs that BIM can increase effectiveness, productivity, and performance at work are factors that influence
individual interest in using BIM on perceived usefulness. Furthermore, factors such as perceived ease of use,
ease of job control, and BIM that does not drain the mind can influence individual interest in using BIM.

2. METHODS
2.1 Research Plot

The study was carried out in the manner depicted in Figure 1. The study began with a review of the literature
on the benefits and challenges of implementing BIM. This literature review's findings identified a number of
research variables that would be used. Data was collected by interviewing several selected respondents, and
the results of the interviews were processed using statistical testing tools.

Primary Data Collection Mormality Test, Classical
Literature Study {Onling Interview) Assumptions and
(Benefits and Barriers of Hypothesis Test (T-Test)
BIM)
Determining Research Filterin
".Fariablegs of BIM Data Filtering Results Discussion and
Conclusions
. - - Yes
List of Research Validity and Reliability
Variables of BIM No Test
i T Walid?
Online Questionnaire ;
Reliabel?

Creation

Figure 1. Research Plot

2.2 Sample Size

In describing the problems and testing the hypotheses proposed in the research, this study employed a
guantitative approach. This study's population included construction/architectural workers as well as students
enrolled in related study programs (civil/architecture) in DIY. The research data came from 121 respondents
who completed a questionnaire using a random purposive sampling method that is suitable for quantitative
research that does not generalize (Sugiyono, 2016). Therefore, although the selection of respondents is carried
out randomly, but must go through certain considerations, in this case, the appropriate individuals to be
respondents are individuals who have or are using BIM-based software. Because there was no data on the exact
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number of BIM users in DIY, the researchers used the Cochran formula (Sugiyono, 2017) to decide sample
size, based on the following formula:

_ Z’pq
n=— 1)
sample size
The curve value is 95% confidence level (5% deviation), then the value is 1.96

n
z
p = 50% chance of being correct
q
e

50% chance of being wrong
margin error 10%

Thus, the sample size is:

_ (196)(05)(05) _
= i = 96,04 @)

By rounding up, the minimum number of respondents required is 97 people.

2.3 The Variables and Hypothesis of Study

The variables tested in this study were financial barriers (FB), technological barriers (TB), policy barriers (PB),
innovation benefits (IB) and environmental benefits (EB). The number of variable measurements is based on
previous research models and findings in the form of research gaps found in several previous studies
summarized in Table 1. All of these variables will be tested to find out how much these variables affect
individual interest in implementing BIM so that they can become a benchmark for BIM's contribution as an
accelerator of sustainable construction. The variables used were based on several previous studies discussing
the implementation of BIM and sustainable construction. Tables 1 and 2 show the specifics.

Table 1. Variables, Number of Measurements, and Hypothesis

Variables Measurement Research Hypothesis Reference
Financial 6 statements H1: Financial barriers had a (Gang et al., 2018), (Gerges et al., 2017
Barriers negative effect on the intention Ismail et al., 2017; Telaga, 2018), (Durdyev et

to implement BIM

al., 2021)

Technological
Barriers

5 statements

H2: Technological barriers had a
negative effect on the intention
to implement BIM

(Timothy O. Olawumi, Daniel W.M. Chan,
Johnny K.W. Wong, 2018), (Chan et al., 2019;
Gardezi et al., 2014; Khosrowshahi & Arayici,
2012)

Policy Barriers

3 statements

H3: Policy barriers had a
negative effect on the intention
to implement BIM

(Gang et al., 2018), (Bui et al., 2016; Van Roy
& Firdaus, 2020), (Ullah et al., 2019)

Environment
Barriers

3 statements

H4: Environmental benefits had
a positive effect on the intention
to implement BIM

(Kresnanto & Putri, 2017), (Beazley et al.,
2017; Bonenberg & Wei, 2015)

Innovation
Benefits

2 statements

H5: The benefits of innovation
have a positive effect on the
intention to implement BIM

(Dobson et al., 2013),

Table 2. Measurement Indicators (Statements) of Each Variable

Variable Measurement Indicators (Statement) Code
Financial Barriers  BIM implementation has an impact on increasing investment costs. HF1
BIM implementation has not been rewarded in the form of adequate HF2
incentives.
BIM implementation disrupts the smooth flow of construction work  HF3
cashflow.
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BIM implementation makes the price of construction services HF4
higher and less competitive.
New BIM implementations can be marketed to certain consumers.  HF5

The cost of paying for a BIM-based software platform license for HF6
sustainable construction is quite high.
Policy Barriers BIM implementation lacks policy/regulation support from the HK1
government.
The current policies/regulations regarding the implementation of HK2
BIM are inadequate.
Policies/regulations regarding the implementation of BIM are HK3
considered not too important to be regulated in more detail.
Technological Lack of knowledge on the availability of BIM-based software HT1
Barriers platforms.
There are still difficulties in using BIM-based software that HT2
integrates construction work in one platform.
There are still difficulties in measuring the parameters of HT3
sustainable construction with the available technology
There is still a lack of experience in using technology, knowledge HT4
and skills in using BIM-based technology in construction work
environments.

The adaptation of BIM-based technologies takes a long time HT5
Environmental BIM implementation will save energy and resources (water, other ML1
Benefits natural resources)

BIM implementation will be more environmentally friendly (more ML2
focused on avoiding pollution that endangers human safety)
BIM implementation will contribute more to creating a healthy and ML3
comfortable environment to live in
Innovation The construction work database can be stored in the cloud and MI1
Benefits accessed flexibly and safely from anywhere and anytime, making it
easier for construction workers to implement BIM.
BIM implementation encourages the practice of implementing MI2
construction work to be of higher quality in terms of method,
performance, and optimizing the use of construction products.
Intention towards Even though there were financial barriers, they did not prevent me BI1
BIM adoption and  from implementing BIM.
implementation Even though there are still policy obstacles, | am still interested in  BI2
implementing BIM.
Even though there are technological barriers, | will still use BIM as  BI3
a tool for my work.
| really feel the benefits of being environmentally friendly when Bl4
using BIM.
BIM brings new technological benefits, so | am interested in BI5
implementing BIM in my work.

2.4 Method of Data Analysis

The data will be analyzed using the SPSS 26.0 software and the Multiple Linear Regression test. The Validity
Test and Reliability Test will be used to verify that the data is reliable and reproducible, and that the results
are correct while the Classical Assumption Test, T Test, and R2 Test will be used to carry out the testing. In
validity test, the parameter R Count > R Table was utilized to indicate that the data is valid while in reliability
test, Cronbach alpha value >0.6 was utilized as a criterion to indicate that the data is reliable (Ghozali, 2006;
Hair et al., 2010; Sugiyono, 2017). The T-test was used to test the research hypothesis about the effect of each
independent variable on the dependent variable. Furthermore, the results of the research instruments' validity
and reliability tests, as well as descriptive statistics about the respondent's profile, will be displayed.
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3. RESULTS AND DISCUSSION
3.1 Respondents Profiles

Figure 2 depicts the profiles of research respondents based on research data. The majority of respondents (54%)
were workers in construction services aged 20-24 years (and 22% were 25-29 years). According to their most
latest education, the majority of respondents (54%) had SMA/K education and 43% had a Bachelor's degree.
Meanwhile, the number of respondents was balanced based on gender and socioeconomic status.

1% 4% — 2% 6%

12% ““E

43%
54%

22%
2% 54%

= High School = Diploma
Bachelor Degree = Master Degree = 1519 =20-24 =25:29 =30-34 =3539 =40-45

(a) Latest Education (b) Age

53% 50%

47% 50%

= Male =Female = Employee = Student
(c) Gender (d) Status
Figure 2 Characteristics of Respondents Based on (a) Education, (b) Age, (c) Gender and (d) Working Status

According to the respondent profiles, BIM users were millennials who are very close to technology, with the
most educational backgrounds being undergraduate and high school graduates who were already working or
are still studying education.
3.2 Statistical Test Results
3.2.1 Validity and Reliability Test
It is necessary to test the validity and reliability of the data collected through interviews before claiming that
it can be used for further tests. To determine the validity of the data, the parameter R Count > R Table was

used. The Cronbach alpha value > 0.6 was used as a parameter in the reliability test to indicate that the data is
reliable. The study's validity test was conducted in two stages: (1) the first stage used all variables (24
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indicators) to determine that there were two invalid variables (14 and 15); and (2) the second stage used 22
indicators (without 14 and 15). Figure 3 depicts the results of the two-stage validity test. Following the validity
test, a two-stage reliability test was performed in accordance with the stages of the validity test. Figure 4
depicts the results of the reliability test.
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Figure 3. Graph of Validity Test Results Before and After Filtering Data

The validity and reliability tests showed that the two intention variables (14 and 15) did not meet the valid and
reliable requirements and cannot be used for further analysis.
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Figure 4. Graph of Reliability Test Results Before and After Filtering Data
3.2.2 Classical Assumption Test, T Test, F Test and R2 Test

The next test is the classical assumption test, in which the researcher performs a normality test,
heteroscedasticity test, and multicollinearity test. The normality test results can be seen in figure 5.
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Figure 5. Normality Test from SPSS

Table 3 shows that the normality test results had been met because the significant value was greater than 0,05,
indicating that the data distribution was normal. Meanwhile, Table 3 shows the results of the classical
assumption test and hypothesis testing.

Table 3. Classical Assumption Test and Hypothesis T Test

Variables Multicollinearity Test Heteroscedasticity Test T Test
Tolerance VIF t Sig Beta t Sig
Financial Barriers 0,611 1,638 -0,801 0,425 -0,370  -16,007 0,000
Policy Barriers 0,561 1,784 1,837 0,069 -0,460  -19,154 0,000
Technological Barriers 0,556 1,798 1,010 0,315 -0,350 -14,539 0,000
Environmental Barriers 0,716 1,396 -1,178 0,242 0,002 0,101 0,920
Innovation Benefits 0,776 1,289 1,262 0,210 -0,013  -0,647 0,519

According to the results of the multicollinearity test, the VIF value for all variables was less than 10 and the
tolerance value was greater than 0.01, indicating that the model was free of multicollinearity issues. While
looking at the heteroscedasticity test results, it can be seen that the sig value for ABRESID for each variable
was greater than 0.05, it indicated that there was no heteroscedasticity in the model.

Following the testing of the classical assumptions, the hypothesis was tested. Table 3 presents the T test results,
which show that the variables of financial constraints, policy barriers, and technological barriers all influenced
the intention to use BIM. While environmental benefits and innovation benefits had no effect on the intention
to use BIM.

In addition to testing the classical assumptions and hypotheses, a F test was performed, and the results revealed
that all the variables of benefits and constraints influenced the intention variable in BIM implementation at the
same time. Furthermore, model testing results showed that the R-square value was 0,970, indicating that the
model was very strong at predicting the effect of the independent and dependent variables (Figure 6).

ANOVA® Model Summan):y
Sum af _ Adjusted R Std. Error of
Model Squares dr Mean Squars F Sig. - Model R R Square Square the Estimate
1 Regrassion 257,960 5 51,504 | 600,881 000 | G557 970 068 20302
Residual 8,071 94 086 -
Fa 266 040 a9 a. Predictors: (Constant),

INNCVATICN BENEFITS, POLICY BARRIES, ENVIRCEMENTAL
BEMEFITS, FINANCIAL BENEFITS, TECHOLOGICAL BENEFITS
b. DependentVariable: INTENTION

a. Dependent Variable: INTENTION

h. Predictors: (Constant), INNCVATION BEMEFITS, POLICY BARRIES, ENVIROEMENTAL
BENEFITS, FINANCIAL BENEFITS, TECHOLOGICAL BENEFITS

Figure 6. F and R Test Results from SPSS
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3.3 Discussion

Financial Barriers (H1) in the form of high licensing fees and certified BIM training costs are still one of the
main obstacles in implementing BIM in Indonesia, especially for those who work in small companies and AEC
students who will enter the industry but do not yet have a fixed income. This problem is also found in several
previous studies that stated that financial barriers are the main problem in the transition of technology from
conventional methods to BIM (Durdyev et al., 2021; Gerges et al., 2017; Ismail et al., 2017; Telaga, 2018).
Construction service actors, particularly experts or technical staff who will use BIM, have such a large
influence on BIM implementation in the sustainable construction process. In general, primary data collection
results showed that technical experts/staff in construction services were experts/employees in the productive
age range and should have high technological resilience which means H2 was accepted and associated with
several previous study (Gardezi et al., 2014; Khosrowshahi & Arayici, 2012; Timothy O. Olawumi, Daniel
W.M. Chan, Johnny K.W. Wong, 2018). Government involvement in initiatives to hasten the adoption and
implementation of BIM in the AEC industrial sector is also thought to be weak. These issues include a lack of
support from the government in dealing with financial issues (high license fees), which should be pursued
through subsidies, as well as technical issues (a lack of free or affordable licensed training), and regulations
governing the implementation of BIM in Indonesia are still viewed as being insufficient. These policy obstacles
resemble a few of the situations discovered in earlier investigations. (Bui et al., 2016; Ullah et al., 2019; Van
Roy & Firdaus, 2020). Most respondents were still students, and they had high expectations for self-
development, particularly in developing knowledge of construction technology. Because they were used to
using similar software, this reinforced the research findings that they did not feel the benefits of innovation
from implementing BIM, so the hypothesis that the benefits of innovation affect the intention to implement
BIM (H5) was rejected and. This problem was also found in several previous studies that indicated the lack of
innovation benefits obtained in implementing BIM (L. et al., 2020; Tai et al., 2021). Meanwhile, environmental
benefits did not have a significant impact on BIM implementation intentions, so H4 was rejected, possibly due
to a lack of awareness of environmental conservation efforts, particularly at the technical level, where they
believed environmental benefits had no bearing on BIM implementation. This is certainly unfortunate,
considering that some findings from previous studies state that the implementation of BIM has a positive
impact on the environment (Beazley et al., 2017; Bonenberg & Wei, 2015; Kresnanto & Putri, 2017). Table 4
shows the results of the test conclusions.

Table 4. Hypothesis Test Results

Variable Rerearch Hypothesis Test Conclusion
Financial H1: Financial barriers have a negative effect on the H1 was accepted with
Barriers intention to implement BIM Sig 0,00
Technological H2: Technological barriers have a negative effect on  H2 was accepted with
Barriers the intention to implement BIM Sig 0,00
Policy Barriers ~ H3: Policy barriers have a negative effect on the H3 was accepted with

intention to implement BIM Sig 0,00
Environmental ~ H4: Environmental benefits have a positive effect on H4 was rejected with
Benefits the intention to implement BIM Sig 0,920
Innovation H5: The benefits of innovation have a positive effect H5 was rejected with
Benefits on the intention to implement BIM Sig 0,519

Meanwhile, all hypotheses related to barriers, namely finance, technology, and policies, had proven to be
negative, so hypotheses one, two, and three (H1, H2, H3) were indeed accepted. This confirms that there are
still barriers to BIM adoption and implementation, so if you want to implement BIM more broadly, these
barriers must be overcome. The results of this study associate the findings of (Primasetra et al., 2022) which
states that the problems in the implementation of BIM in Indonesia are in the form of technical problems.
However, the problems found in the implementation of BIM in this study are in the form of lack of awareness
in utilizing innovations in the BIM concept and lack of awareness in environmental issues that are not discussed
in the study conducted by (Primasetra et al., 2022)
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4. CONCLUSION

Barrier variables, specifically financial, policy, and technological barriers, had been shown to have a negative
effect on the intention to implement BIM, implying that the lower the barriers, the higher the intention to
implement BIM, particularly for financial, technological, and policy barriers. As a result, if you want to expand
BIM implementation, these barriers must be diminished. The environmental benefits and innovation benefits
variables in this study had been shown to have no effect on BIM implementation intentions. Because BIM
users, the majority of whom were millennials, faced no barriers to using technology, the benefits of innovation
were perceived as mediocre and insignificant when compared to similar software. Meanwhile, environmental
benefits did not have a significant impact on BIM implementation intentions, possibly because they did not
yet have a sufficient awareness of environmental preservation efforts, particularly because they were at the
technical level, and thus they believed environmental benefits had nothing to do with BIM implementation.
Subsequent research on Building Information Modelling (BIM) implementation intentions can provide
valuable insights into the construction industry. To achieve this, it is important to increase the number of
respondents from both technical and managerial levels in the construction industry. This will help to provide
a comprehensive perspective on the implementation intentions of BIM in the construction industry.
Additionally, including the users as beneficiaries of BIM-based construction services in future research will
help to understand the impact of BIM on the end-users and the construction process as a whole. This will
further contribute to the development and growth of the BIM implementation in the construction industry.
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