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Major revision

Abstract

1.

The abstract should provide information on the number of participants in the
study, as well as the specific research method used for data collection
(e.g., survey, interviews, etc.). For example, it should say something like:
”A survey was conducted with a sample of 220 automotive users in Jakarta and
Tangerang. ”

Response:

We have added this in highlighted sentence

The abstract could benefit from a clearer description of the concepts and
constructs within the C-PMT-UTAUT model. It would be helpful to briefly
mention the main components of the Protection Motivation Theory (PMT) and
the Unified Theory of Acceptance and Use of Technology (UTAUT) and how they
were combined in the study.

Response:

We have added this in a sentence that we highlighted with the sentence,
“"Protection motivation and acceptance of technology are generally a concern

for drivers adopting ADAS.”

The results section in the abstract is somewhat vague. It would be helpful
to provide more specific information about the relationships between the
study variables, such as effect sizes, significance levels, or the proportion
of variance explained in the dependent variables

Response:

We have put a strikethrough on the previous result explanation as a sign for
deletion. Then we rewrote the abstract’ s explanation of the research results
according to the reviewer' s comments. You can see them in the highlighted
sentences.

Consider providing some information about the practical implications of the
study, such as what the findings could mean for policymakers, car
manufacturers, or technology developers working on ADAS.

Response:

We have added the practical implications to the abstract

INTRODUCTION and LITERATURE REVIEW

1.

Clarity and organization: The introduction section could benefit from better
organization and clarity. Consider dividing the section into paragraphs,
each covering one main idea. Begin with a brief overview of the problem

(traffic accidents) and its significance, followed by a discussion of ADAS



technology and its potential to address this issue. Next, present the
research objectives and the urgency/importance of the study. This will
provide a more coherent and structured introduction for readers

Response:

We had an overview of the problem (traffic accidents) and its significance

However, we need to add a discussion of ADAS technology and its potential
to address this issue as the reviewer's direction. Please look at the
highlighted second paragraph. The highlighted third paragraph is the problem

statement to be based on objectives and the urgency/importance of the study

2. Expand on the research gap: In the literature review, it would be helpful
to further emphasize the research gap that this study aims to address.
Clearly state how this study differs from previous research on PMT and UTAUT,
particularly in the context of ADAS acceptance. Explain why the combination
of C-PMT-UTAUT has not been explored before, and how this study will
contribute to addressing this gap in the literature
Response:

We have added these explanations and research gaps to the highlighted fourth
and fifth paragraphs.

3.  ADAS technology explanation: The paper provides a comprehensive list of ADAS
features, but it would be helpful to briefly explain the overall purpose and
benefits of ADAS technology before diving into the specific features. This
will provide readers with a better understanding of the technology and its
potential impact on traffic accidents.

Response:
We add to briefly explain the overall purpose and benefits of ADAS technology.
Please loot at the red highlight paragraph

RESEARCH METHODOLOGY

1. Sample size and sampling strategy: The section on population and sample
should mention the sample size and provide a rationale for the chosen sample
size. Further, while the sampling technique is stated as convenience or non—
probability, it would be helpful to provide more information on how the
sample will be recruited and any potential biases that may arise due to this
sampling method
Response:

We have added it in sentence highlights

2. Data analysis method: In the data analysis method section, consider providing
more information on the PLS-SEM analysis technique, specifically why this
method is appropriate for your study. Additionally, briefly explain the tests

for outer model evaluation measurements (reliability and validity) and



structural models or inner model evaluations (statistical T-tests or
hypothesis tests).
Response:

We have added it in sentence highlights

RESULT AND DISCUSSION

1.  The discussions on the inner model results and hypothesis testing require
further elaboration. Explain why H2 was not supported and the implications.
Discuss both significant and non-significant effects. Compare your results
with previous studies to identify consistencies and differences
Response:

We have added “Explaining why H2 was not supported and the implications”
in highlights paragraphs.

2. Compare and contrast your results with previous studies to identify
similarities and differences. Discuss reasons for differences and how your
study builds upon and contributes to existing literature. This strengthens
your work theoretically and conceptually.

Response:
We have added “Compare and contrast results with previous studies” in
highlights paragraphs.

CONCLUSION

1. The conclusions drawn should be more evaluated citing specific evidence from
your results and analyses to strengthen them. For example, statements like
“perceived vulnerability variable is proven to have a positive and
significant effect” require quantified path coefficients and P values as
evidence.

Response:
We added it in highlight words.

2. Discuss both the theoretical and practical implications in more depth. For
theoretical implications, explain how your findings complement, build upon
or differ from previous studies. For practical implications, specify how
automakers and policymakers can apply your results. Discuss implementation
strategies and areas for further research.

Response:

We added the theoretical and practical implications in highlight paragraph. We
also added “implementation strategies and areas for further research” 1in
highlight paragraph

3. The limitations of your study should be acknowledged, including issues with

methodology, sample size, scale used etc. Discuss how future studies can
improve on these limitations and the generalizability of your findings. This

establishes the scope of your conclusions.



Response:

We added “The limitations of study” in highlight paragraph.

Future research directions should be discussed in more depth. For example,
propose studies investigating additional factors that may influence ADAS
acceptance, moderating effects of variables like age and education, and
studies in other country contexts. Discuss why these future works are
important

Response:

9’

We added “Future research directions” in highlight paragraph.
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Received: Lead Indonesia's accident cases are caused mainly by human error, which can
Accepted: be reduced by implementing an Advanced Driver Assistance System (ADAS)

technology. Therefore, this research aims to build a model of the Combined
Keywords: Protection Motivation Theory and Unified Theory of Acceptance and Use of
G'I?QLSJT gﬁzljrnomgy acceptance, attitude, Technology (C-PMT-UTAUT) to determine the factors that encourage drivers

and owner-drivers' interest in using the ADAS. This research method applies
quantitative research to a population of automotive users in Jakarta and
Tangerang. Determination of the sample using the convenience sampling method
and the samples collected and used were 220 samples. The data is then processed
using Smart-PLS. The research results prove that perceived vulnerability affects
the positive attitude of automotive users to use ADAS, likewise, with the
performance expectancy and effort expectancy variables. Furthermore, the
study's results also prove that attitude significantly affects the intention of

automotive users to add ADAS features to their vehicles.

1. INTRODUCTION

A release from the National Police regarding the level of
traffic accident cases at the end of 2020 shows that the
province of DKI Jakarta is ranked fifth with a total of 73
incidents. Compared to DKI Jakarta, Central Java is in first
place with 336 cases. East Java is in second place with 332
cases, West Java is in third place with 180 cases, and DI
Yogyakarta is in fourth place with 91 cases [1]. Kominfo
reports that, on average, three people die every hour due to
traffic accidents. According to this news, 61 percent of the
causes of traffic accidents are due to the human factor related
to the ability and character of the driver, 30 percent due to
infrastructure and environmental factors, and only 9 percent
due to the vehicle's worthiness factor [2]. So based on this
information, 61 percent of traffic accidents are caused by the
ability and behavior of the driver. Interestingly, the province
of DKI Jakarta does not occupy the first position for the
number of traffic accident cases, but instead, it is in the fifth
position. The large number of new car users in Jakarta who
have used the Advanced Driver Assistance System (ADAS)
technology is likely why the rate of accident cases is below
Central Java, East Java, West Java, and DI Yogyakarta. The
problem is that very few cars are equipped with ADAS, for
example, Wuling Almaz, Daihatsu Rocky, Toyota New Raize,
and the latest Honda BRV.

The specific objectives of this research are: (1) to create a
C-PMT-UTAUT conceptual model and test it, (2) to produce
market research that constitutes Basic Research that will

become the basis for applied research and development
research which is helpful for automotive companies to
complement their new products with ADAS, and start-up
companies to create Mobile-ADAS technology for cars that
are not yet equipped with ADAS.

The urgency of this research is because the facts and data
have confirmed that the highest cause of traffic accidents is
caused by the human factor (Ahdira, 2020), so the
development of ADAS is expected to be able to reduce the rate
of traffic accidents due to these human errors. For this reason,
it is necessary to research the community's intention to use
ADAS and the factors that influence it.

2. LITERATURE REVIEW

The Advanced Driver Assistance System (ADAS) is a set
of technology systems that can be used to develop vehicle
products that help drivers use their cars safely and
automatically. The ADAS concept began to be realized in the
1980s when the European Union initiated DRIVE (Dedicated
Road Infrastructure for Vehicle Safety in Europe), a project to
reduce the risk of traffic accidents on the road and improve the
cognitive abilities of drivers [3]. Asaresult, the number of cars
using ADAS continues to increase, and automation with the
ADAS system continues to grow over time [3].

The ADAS system currently embedded in several car
products in Indonesia includes: (1) Adaptive Cruise Control
(ACC), an automatic system that adjusts speed according to



the speed of the car in front of it. (2) Bend Cruise Assistance
(BCA), an automatic system that helps reduce speed when the
vehicle enters a bend. (3) Traffic Jam Assistance (TJA), an
automatic system capable of assisting a safe distance from the
vehicle in front of it when there is a traffic jam. (4) Intelligent
Cruise Assistance (ICA) and Lane Departure Warning (LDW),
which automatically give a warning when the vehicle leaves
the safe lane. (5) Lane Keeping Assistance (LKA)
automatically corrects the steering direction to return to a safe
lane. (6) Safe Distance Warning (SDW) automatically warns
that the vehicle in front is too close, and several other ADAS
systems. (7) Forward Collision Warning (FCW) is a system
that detects potential collisions on the front by giving a
warning in the form of a sound or visual display. The brakes
will automatically adjust to the level of danger that will occur.
(8) Automatic Emergency Braking (AEB), a system that works
when the driver does not respond to a collision hazard
warning, in which case this system will automatically apply
emergency braking. (9) Intelligent Hydraulic Braking
Assistance (IHBA), a system that will adjust automatic
braking according to the risk of danger. (10) Collision
Mitigation System (CMS), a system that will reduce the
vehicle's speed to minimize the severity of injury or damage to
the car due to a collision. (11) Intelligent Head Beam
Assistance (IHMA), a system that will automatically adjust the
height of the leading light to adjust the lighting conditions in
the surrounding environment [4].

This research examines the factors that influence people's
intention to use ADAS as a complement to driving safety.
Using the Protection motivation theory (PMT) and the Unified
Theory of Acceptance and Use of Technology (UTAUT),
apart from finding the driving factors of these intentions, a C-
PMT-UTAUT model will also be built.

Protection motivation theory (PMT) was previously
mainly applied in the field of health sciences. Rogers (1975)
initially put forward this theory to explain changes in
individual attitudes and behavior related to health. This theory
explains psychological fear and individual responses to health
threats. Psychological fear raises the maotivation to find
protection from threats. This protective motive will affect the
individual's actual behavior [3]. Even though initially PMT
was a theory used to research protective motivation related to
health problems, then Jun et al. [3] wrote a treatise
recommending the use of PMT to test people's intentions to
use the advanced driver assistance system (ADAS) to protect
themselves from the threat of traffic accidents.

As far as searching the literature on reputable
international journal databases, previous research related to
PMT has not found the use of this theory to test motivation to
protect oneself from traffic accidents by utilizing an advanced
driver assistance system (ADAS). For example, even though
Jun et al. [3] wrote a literature review on the acceptance of
ADAS using PMT, empirical field research has yet to be
carried out. Other researchers who have used PMT include
Gao et al. [6] in the context of healthcare acceptance in China.
Likewise, Ibrahim and Al-Ajlouni [7] tested PMT in the
context of green products in Saudi Arabia, Sabzmakan et al.
[8] in the context of health hazards from tobacco in Iran,
Menard et al. [9] in the context of information security
protection in the United States, Kothe et al. [10] in the context
of protecting environmental sustainability, Lee et al. [11] in
the context of ethnic restaurants in South Korea, and Fischer-
PreRler et al. [12] in the context of the adoption of mobile
emergency warning apps in Germany.

The UTAUT model was developed by Venkatesh et al.
in 2003 [13] and the UTAUT2 model was also developed by
Venkatesh et al. in 2012 [14]. Many researchers use the
UTAUT model to examine factors that influence the intention
to use various innovative technologies in various countries, for
example, testing the UTAUT model in the context of
acceptance of computer-assisted audit techniques and tools
(CAATTS) [15], online tax filling [16], e-learning by Lwoga
and Komba [17], Arif et al. [18], Thongsri et al. [19],
Gunasinghe et al. [20], Buabeng-Andoh and Baah [21], mobile
library by Chang [22], Wu and Wu [23], e-government service
[24], m-health service [25], acceptance of digital payment
platforms by Tarhini et al. [26], Kuciapski [27], Sivathanu
[28], Sobti [29], Gupta et al. [30], Rahi et al. [31], Giovanis et
al. [32], Odoom and Kosiba [33] and other fields. Then, our
previous research tested Combined UTAUT-IRT intending to
use a digital fishery platform [34], [35]. As far as searching the
database of reputable journal publishers has not found research
on the intention to accept ADAS, either using the UTAUT
model or the PMT-UTAUT combination.
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Figure 1. Conceptual Framework

Compared to the results of previous studies, this research
has its characteristics because the context studied has never
been investigated or researched in previous studies. Previous
research in various countries has tested the Protection
Motivation Theory (PMT) in the context of tobacco
acceptance and protecting information security, but what has
yet to be done is in the context of ADAS acceptance. Even
though Jun et al. (2019) wrote about the PMT-UTAUT2
hypotheses regarding the acceptance of ADAS, this
publication is only in the form of a literature treatise, not the
results of field research. Previous research in various countries
has tested UTAUT in the context of acceptance of e-computer-
assisted audit techniques and tools (CAATTS), online tax
filing, e-learning, mobile libraries, e-government services, m-
health services, and digital payments. , but what has not been
done is in the context of ADAS acceptance. Therefore, it's not
just testing related to ADAS acceptance that has never been
tested using PMT and UTAUT or other theories; more
specifically, the novelty of this research will test the
combination of C-PMT-UTAUT.

Then the hypotheses of this research are:

H1. The perceived vulnerability will influence attitude to
ADAS

H2. The perceived severity will influence attitude toward
ADAS.



H3. The performance expectancy will influence attitude
toward ADAS.

H4. The effort expectancy will influence attitude toward
ADAS.

H5. The attitude will influence Behaviour Intention to use
ADAS
3. RESEARCH METHODOLOGY

The research method, which includes research stages,
research locations, observed/measured variables, models used,
research design, as well as data collection and analysis
techniques, can be described as explained below:

3.1. Research process

Figure 2 is the research process.

Define the research
problem, aim and
objectives

Identify the research
methodology

Data collection

'

Data analysis and
model testing

v

Literature Review

Findings and
Formulate the discussion
research hypotheses
L 4
v Conclusion:

Develop the Research limitation,
research conceptual | | recommendation and
model research implications

Figure 2. Research process
3.2. Research location

The research locations are Jakarta and Tangerang. The
basis for choosing Jakarta as the research location was because
Jakarta is a city where four-wheeled traffic flows from
supporting cities. Tangerang was selected as the following
research location because automotive users in Tangerang City,
South Tangerang City, and Tangerang Regency are buffer
cities contributing significantly to traffic jams in DKI Jakarta.

3.3. Population and sample

The population is all car owners who drive their cars
(owner drivers) in Jakarta, Tangerang City, South Tangerang

City, and Tangerang Regency. Samples will be taken from the
population.

3.4. Data collection technique

Because the exact number of owner drivers is unknown,
the sampling technique used is convenience or non-
probability.

3.5. Measurement instrument

The measurement instrument for the severity variable
adopts four items developed by Johnston and Warkentin [36]
[36] in Jun et al. [3]. Likewise, the measurement instrument
for the wvulnerability variable also adopts the four items
developed by Johnston and Warkentin [36] in Jun et al. [3].
Meanwhile, the research instrument for the variable
Performance expectancy, Effort expectancy, was adapted from
a questionnaire developed by Venkatesh [13].

3.6. Data analysis method

This study will use the PLS-SEM analysis technique with
the help of SmartPLS version 3.0 software. SEM-PLS data
analysis will include outer model evaluation measurements to
test reliability and validity and structural models or inner
model evaluations to statistical T-tests or hypothesis tests [37].
Finally, the test results will be analyzed in depth to find the
research results.

4. RESULT AND DISCUSSION

The research results, which are the results of statistical
processing of the data collected from the field, are presented
in two presentations of the test results, namely the results of
the outer model test and the results of the inner model test from
the Structural Equation Model - Partial Least Square (SEM-
PLS) analysis.

4.1. Outer model evaluation

The results of the outer model test show that all items or
indicators of each research variable have outer loadings or
factor loadings > 0.70 (comp. [38]), as shown in Table 1. All
indicators of each research variable are proven valid or meet
indicator reliability.

Table 1. Factor Loading

Perceived Vulnerability

VN1 0.803
VN2 0.845
VN3 0.866
Perceived Severity

Sv1 0.756
SV2 0.852
Sv3 0.724
Performance Expectancy

PE1 0.906




PE2 0.917 PV 0.175| 0.172 | 0.227 | 0.304 | 0.838
PE3 0.931 PE 0.820 | 0.701 | 0.635 | 0.535 | 0.289 | 0.913
PE4 0.899 AT: Attitude; BI: Behaviour Intention; EE: Effort Expectancy;
Effort Expectancy PE: Perceived Severity; PV: Perceived Vulnerability; PE:
Performance Expectancy
EE1 0.833
EE2 0.898 4.2. Inner model evaluation
EES 0891 The results of the inner model test prove that only one
EE4 0.884 hypothesis is not proven, namely H2, because perceived
Attitude severity does not affect the positive attitude of automatic users
ATTL 0932 towards the Advanced Driver Assistance System (ADAS).
After all, the T-Statistic value is 0.867 <1.96, and the P-value
ATT2 0.948 is 0.386 > 0.05 (see Table 4). Therefore, apart from H2, all
ATT3 0.936 hypotheses are proven.
ATT4 0.939 Table 4. Path Coefficients
ATTS 0.923 Original [ T  Statistics | P Values
Behaviour Intention Hipotesis (Sg;nple (|IO/STDEV])
BIL 0.922 H1 | Perceived -0.083 2.190 0.029
BI2 0.921 Vulnerability
BI3 0.930 -> Attitude
H2 | Perceived 0.037 0.867 0.386
The results of the outer model test also prove that each Se\{erlty >
variable is valid, as evidenced by all Average Variance Altitude
Extracted (AVE) values for each variable > 0.50 (comp. [39]), H3 | Performance 0.704 12.243 0.000
as shown in Table 2. In addition to each variable being proven Expeg:tancy )
valid, each variable in this study is also proven to be reliable, > Altitude
as demonstrated by the results of Composite Reliability values H4 | Effort 0.189 3.523 0.000
and Cronbach's Alpha values > 0.70 (comp. [40]), as shown in Expectancy -
Table 2. > Attitude
H5 | Attitude -> 0.770 19.726 0.000
Table 2. Construct Reliability and Validity Behaviour
Cronbach's | Composite | Average Intention
Alpha Reliability | Variance o .
Extracted Table 4 shows that the T-statistic value of H1 is 2.190 >
(AVE) 1.96, .and the P—val_u_e is 0.029 <_O..05, S0 it_ ca_n_be stated that
Attitude 0.964 0972 0.875 percelve.d. vulner_ablllty hasa p05|t!ve and significant effect on
_ the positive attitude of automotive users towards ADAS.
Behaviour 0.915 0.947 0.855 Furthermore, the effect of performance expectancy on the
Intention positive attitude of automotive users towards ADAS is also
Effort 0.900 0.930 0.769 proven to be positive and significant, as indicated by the T-
Expectancy statistic value of 12.243 > 1.96 and the P-value of 0.000 <0.05,
Perceived 0.700 0.822 0.607 and thus H3 is confirmed. Furthermore, the effect of effort
Severity expectancy on the positive attitude of automotive users
Perceived 0.791 0.876 0.703 towards ADAS has also proven positive and significant, as
Vulnerability evidenced by the T-statistic value of 3.523 > 1.96 and the P-
Performance 0.934 0.953 0.834 value of 0.000 <0.05, so H4 is also confirmed. Furthermore,
Expectancy the effect of attitudes on the intention of automotive users to

The results of the Fornell-Larcker Criterion test show that
the value of each variable is greater than the correlation value
with other variables, as shown in Table 3. So each variable is
proven valid or fulfills discriminant validity.

Table 3. Discriminant Validity - Fornell-Larcker Criterion

AT BI EE PE PU PE
AT 0.936
Bl 0.770 | 0.925
EE 0.628 | 0.615 | 0.877
PE 0.444 | 0.392 | 0.292 | 0.779

use ADAS also proved positive and significant, as indicated
by the T-statistic value of 19,726 > 1.96 and the P-value of
0.000 <0.05. Thus, H5 was confirmed.

Tabel 5. Specific Indirect Effects

Original T  Statistics | P
Sample (|O/STDEV]|) | Values
©O)

Effort Expectancy -> 0.146 3.399 0.001

Attitude -> Behaviour

Intention

Perceived Severity -> 0.029 0.868 0.385

Attitude -> Behaviour

Intention




Perceived -0.064 2.208 0.027
Vulnerability >

Attitude -> Behaviour

Intention

Performance 0.542 9.547 0.000
Expectancy >

Attitude -> Behaviour

Intention

Table 5 shows that attitude is proven to mediate the effect
of effort expectancy on the intention of automotive users to
use ADAS, as indicated by a T-statistic value of 3.399 > 1.96
and a P-value of 0.001 <0.05. Likewise, attitude is proven to
mediate the effect of perceived vulnerability on the intention
of automotive users to use ADAS, as indicated by the T-
statistic value of 2.208 > 1.96 and P-value of 0.027 <0.05.
Then, attitude is also proven to mediate the effect of
performance expectancy on the intention of automotive users
to use ADAS, as indicated by a T-statistic value of 9.547 >
1.96 and a P-value of 0.000 <0.05.

The results of this study indicate that the higher the
vulnerability or vulnerability to the risk of traffic accidents, the
more positive the attitude of car users towards the use of the
ADAS driver assistance system. As we understand it, ADAS
is a technology designed to help drivers reduce the risk of
traffic accidents through warning and action when a
potentially hazardous situation is detected. Self-perceived
vulnerability is a concept that has been studied extensively in
health psychology and health-related human behavior. This
concept refers to a person's awareness of their health risks and
ability to avoid or reduce them. In the context of a traffic
accident, a person with a high perceived vulnerability is more
aware of the potential risks of an accident and more open to
using ADAS technology that can help reduce that risk. This
study found that the vulnerability factor had a positive and
significant effect on the attitude of drivers toward ADAS. This
shows that the higher the perceived vulnerability, the more
positive drivers' attitudes toward using ADAS technology to
reduce the risk of traffic accidents.

The second discussion of this study found that the
performance expectations of the Advanced Driving Assistance
System (ADAS) technology could have been more optimal to
affect the positive attitude of drivers toward driver assistance
systems. In this context, performance expectation refers to the
user's belief in the ability of ADAS technology to improve
vehicle performance and driving safety.

The higher the performance expectations of users in this
study, the more positive the attitude of drivers toward driver
assistance systems. This can be explained by the user's belief
that ADAS technology can increase vehicle efficiency and
improve driving safety. In this case, car users who have more
confidence in the ability of ADAS technology to improve
vehicle efficiency and driving safety tend to be more
optimistic about this technology. This study also shows that
drivers' education level and age influence performance
expectations and attitudes toward the ADAS system. Younger
and more educated drivers tend to have higher performance
expectations and positive attitudes toward the ADAS system.

The third discussion in this study shows that the user's
effort expectancy for the ease of use of ADAS technology
affects the positive attitude of automotive users towards
ADAS. In this context, effort expectancy refers to the user's
belief about the ease of use of ADAS technology and the user's
readiness to deal with changes in driving behavior. In this
study, the higher the user's perceived level of effort

expectancy, the more positive the attitude of automotive users
toward ADAS. This can be explained by the user's belief that
ADAS technology is easy to use and does not require the user
to make significant changes in driving behavior. In this case,
automotive users who feel more comfortable with ADAS
technology and believe it is easy to use tend to have a more
positive attitude.

The results showed that effort expectancy or user
expectations for the ease of use of ADAS technology affect the
attitude of automotive users towards ADAS. In this case, the
attitude in question is an attitude that includes the user's trust,
assessment, and evaluation of ADAS technology. This
research shows that the higher the level of effort expectancy
felt by the user, the more positive the attitude of automotive
users toward ADAS. This can be explained by users' belief that
ADAS technology is easy to use and does not require
significant changes in driving behavior.

In this context, effort expectancy mediates between other
factors, such as performance expectancy and user attitude
towards ADAS. In other words, the higher the user's perceived
level of effort expectancy, the stronger the relationship
between performance expectancy and the user's attitude
toward ADAS.

The fifth discussion in this study is that the positive attitude
of automotive users towards ADAS has a positive and
significant effect on their intention to use the technology. This
means that the more positive the user's attitude towards
ADAS, the more likely they are to use the technology in
driving.

The results of this study, taken as a whole, may have
important implications for automakers and policymakers in
designing more effective marketing campaigns and product
development strategies. In this regard, manufacturers must
consider factors such as performance expectations and
demographics when designing more effective marketing
campaigns and product development strategies. On the other
hand, policymakers can use the results of this research to
increase public awareness of the benefits of ADAS technology
and encourage the use of this technology as part of efforts to
improve driving safety

5. CONCLUSIONS

Based on the research results, it can be concluded that,
except for Hypothesis 2, all hypotheses are proven. The
perceived vulnerability variable is proven to have a positive
and significant effect on the attitude of automotive users
toward ADAS. Likewise, the performance expectancy
variable is proven to have a positive and significant effect on
the attitude of automotive users toward ADAS. The effort
expectancy variable has also been shown to have a positive
and significant effect on the attitude of automotive users
toward ADAS. Finally, the attitude of automotive users
towards ADAS has a positive and significant effect on their
intention to use ADAS. So only the variable perceived
Severity is not proven to have a positive and significant effect
on the attitude of automotive users towards ADAS.

The theoretical benefit of this research is the creation of a
C-PMT-UTAUT conceptual model, which future researchers
can then test. In addition, the results of this market research
can also serve as a basis for future Applied Research and
Development Research.



The results of this study can also be a consideration for
automotive companies in Indonesia to add ADAS to their new
products. In addition, the results of this study can also be a
consideration for start-up companies to add portable ADAS,
which can be added to cars that do not yet have ADAS
features.
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Lead Indonesia's accident cases are caused mainly by human error, which can
be reduced by implementing an Advanced Driver Assistance System (ADAS)
technology. Protection motivation and acceptance of technology are generally a
concern for drivers adopting ADAS. Therefore, this research aims to build a
model of the Combined Protection Motivation Theory and Unified Theory of
Acceptance and Use of Technology (C-PMT-UTAUT) to determine the factors
that encourage drivers and owner-drivers' interest in using the ADAS. This
research method applies quantitative research to a population of automotive
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automotlve users in Jakai ta and Tangerang Befe%mma—ﬂeﬁ-ef—t*he—swnﬁle—us-mg

Keywords:
ADAS, Technology acceptance, attitude,
UTAUT, PMT

The research results prove that the perceived vulnerability is proven to positively
and significantly affect attitudes to ADAS. Likewise, the effect of performance
expectancy on attitude toward ADAS is proven to be positive and significant. The
effort expectancy also positively and significantly affects the attitude toward
ADAS. One factor that has yet to be proven to be a concerned driver is severity
because the perceived severity has not been proven to influence attitudes toward
ADAS significantly. Then, the attitude positively and significantly affects the
intention to use ADAS. The findings of this study have important practical implications
for policymakers, car manufacturers, and technology developers working on ADAS.
Policymakers can promote awareness, education and implement incentives. Car
manufacturers can enhance perceived vulnerability, improve performance expectancy,
and simplify the user experience. Technology developers can emphasize usability and
address concerns about severity.

1. INTRODUCTION due to the vehicle's worthiness factor [2]. So based on this
information, 61 percent of traffic accidents are caused by the
ability and behavior of the driver. Interestingly, the province

of DKI Jakarta does not occupy the first position for the

A release from the National Police regarding the level of
traffic accident cases at the end of 2020 shows that the

province of DKI Jakarta is ranked fifth with a total of 73
incidents. Compared to DKI Jakarta, Central Java is in first
place with 336 cases. East Java is in second place with 332
cases, West Java is in third place with 180 cases, and DI
Yogyakarta is in fourth place with 91 cases [1]. Kominfo
reports that, on average, three people die every hour due to
traffic accidents. According to this news, 61 percent of the
causes of traffic accidents are due to the human factor related
to the ability and character of the driver, 30 percent due to
infrastructure and environmental factors, and only 9 percent

number of traffic accident cases, but instead, it is in the fifth
position. The large number of new car users in Jakarta who
have used the Advanced Driver Assistance System (ADAS)
technology is likely why the rate of accident cases is below
Central Java, East Java, West Java, and DI Yogyakarta.
Advanced Driver Assistance Systems (ADAS) technology
plays a crucial role in addressing the challenges of road
accidents in urban areas [3]. With the rapid growth of
population and vehicles in big cities, the risk of accidents and
traffic congestion has become a pressing concern [4]. ADAS



offers a range of features such as collision warning, lane
departure warning, automatic emergency braking, and
adaptive cruise control, which can significantly assist drivers
in navigating busy city streets and avoiding potential
collisions. Using sensor-based technologies, ADAS enhances
driver awareness, provides real-time feedback, and enables
proactive safety measures. This technology is essential in
mitigating human errors, which are often the primary cause of
accidents in urban environments. Integrating ADAS into
vehicles and promoting its adoption can significantly reduce
the number of accidents, improve road safety, and create a
safer driving environment for both motorists and pedestrians
in large cities [5].

The problem in Indonesia, especially Jakarta and
Tangerang cities, is that very few cars are equipped with
ADAS, for example, Wuling Almaz, Daihatsu Rocky, Toyota
New Raize, and the latest Honda BRV.

Several previous studies tested PMT for the context of
acceptance of green products [6], health [7], information
security protection [8], protecting environmental sustainability
[9], ethnic restaurants [10], mobile emergency warning apps
[11], but it is still challenging to find PMT testing to test
ADAS acceptance. Therefore, Jun et al. [6] wrote a systematic
literature review of PMT and suggested testing this model in
the context of ADAS acceptance. Severity and vulnerability
are considered essential factors in preventing road accidents.
Therefore this study includes the PMT factors to test attitudes
and intentions to use ADAS.

The UTAUT model is a model commonly used to test
technology acceptance. Because ADAS is a form of
innovation or technology, the UTAUT factors are essential for
testing ADAS acceptance. However, comparing previous
studies on testing ADAS acceptance using the UTAUT model
is still challenging. Most of the technology adoption tested
with UTAUT was primarily, for example, acceptance of M-
banking [12], e-learning [13], m-health service [14], and other
fields. However, the model's UTAUT factors are essential for
testing ADAS acceptability; therefore, this study includes
UTAUT factors. Because the PMT and UTAUT factors are
crucial factors that can influence users to adopt ADAS, this
research combines the PMT and UTAUT models to become
Combined PMT-UTAUT.

ADAS refers to a collection of features and technologies
designed to assist drivers in enhancing safety, reducing
accidents, and improving the overall driving experience.
ADAS aims to augment the driver's abilities and mitigate
potential risks by providing real-time information, alerts, and
automated assistance. ADAS enhances driver awareness by
utilizing sensors and cameras to monitor the surroundings,
detecting potential hazards, and alerting the driver
accordingly. It includes features such as forward collision
warning, lane departure warning, and blind-spot detection,
which help prevent accidents caused by human errors or
inattention. ADAS also improves driver responsiveness
through features like adaptive cruise control, which
automatically adjusts the vehicle's speed to maintain a safe
distance from the vehicle ahead. It reduces the likelihood of
rear-end collisions and enhances traffic flow efficiency.

Furthermore, ADAS assists in mitigating the severity of
accidents through features like automatic emergency braking
and pedestrian detection. Overall, ADAS technology
significantly reduces traffic accidents, injuries, and fatalities
by providing drivers with advanced warning systems,

assistance in critical situations, and increased situational
awareness.

The specific objectives of this research are: (1) to create a
C-PMT-UTAUT conceptual model and test it, (2) to produce
market research that constitutes Basic Research that will
become the basis for applied research and development
research which is helpful for automotive companies to
complement their new products with ADAS, and start-up
companies to create Mobile-ADAS technology for cars that
are not yet equipped with ADAS.

The urgency of this research is because the facts and data
have confirmed that the highest cause of traffic accidents is
caused by the human factor (Ahdira, 2020), so the
development of ADAS is expected to be able to reduce the rate
of traffic accidents due to these human errors. For this reason,
it is necessary to research the community's intention to use
ADAS and the factors that influence it.

2. LITERATURE REVIEW

The Advanced Driver Assistance System (ADAS) is a set
of technology systems that can be used to develop vehicle
products that help drivers use their cars safely and
automatically. The ADAS concept began to be realized in the
1980s when the European Union initiated DRIVE (Dedicated
Road Infrastructure for Vehicle Safety in Europe), a project to
reduce the risk of traffic accidents on the road and improve the
cognitive abilities of drivers [15]. As a result, the number of
cars using ADAS continues to increase, and automation with
the ADAS system continues to grow over time [15].

The ADAS system currently embedded in several car
products in Indonesia includes: (1) Adaptive Cruise Control
(ACC), an automatic system that adjusts speed according to
the speed of the car in front of it. (2) Bend Cruise Assistance
(BCA), an automatic system that helps reduce speed when the
vehicle enters a bend. (3) Traffic Jam Assistance (TJA), an
automatic system capable of assisting a safe distance from the
vehicle in front of it when there is a traffic jam. (4) Intelligent
Cruise Assistance (ICA) and Lane Departure Warning (LDW),
which automatically give a warning when the vehicle leaves
the safe lane. (5) Lane Keeping Assistance (LKA)
automatically corrects the steering direction to return to a safe
lane. (6) Safe Distance Warning (SDW) automatically warns
that the vehicle in front is too close, and several other ADAS
systems. (7) Forward Collision Warning (FCW) is a system
that detects potential collisions on the front by giving a
warning in the form of a sound or visual display. The brakes
will automatically adjust to the level of danger that will occur.
(8) Automatic Emergency Braking (AEB), a system that works
when the driver does not respond to a collision hazard
warning, in which case this system will automatically apply
emergency braking. (9) Intelligent Hydraulic Braking
Assistance (IHBA), a system that will adjust automatic
braking according to the risk of danger. (10) Collision
Mitigation System (CMS), a system that will reduce the
vehicle's speed to minimize the severity of injury or damage to
the car due to a collision. (11) Intelligent Head Beam
Assistance (IHMA), a system that will automatically adjust the
height of the leading light to adjust the lighting conditions in
the surrounding environment [16].

Thisresearch examines the factors that influence people's
intention to use ADAS as a complement to driving safety.
Using the Protection motivation theory (PMT) and the Unified



Theory of Acceptance and Use of Technology (UTAUT),
apart from finding the driving factors of these intentions, a C-
PMT-UTAUT model will also be built.

Protection motivation theory (PMT) was previously
mainly applied in the field of health sciences. Rogers (1975)
initially put forward this theory to explain changes in
individual attitudes and behavior related to health. This theory
explains psychological fear and individual responses to health
threats. Psychological fear raises the motivation to find
protection from threats. This protective motive will affect the
individual's actual behavior [15]. Even though initially PMT
was a theory used to research protective motivation related to
health problems, then Jun et al. [15] wrote a treatise
recommending the use of PMT to test people's intentions to
use the advanced driver assistance system (ADAS) to protect
themselves from the threat of traffic accidents.

As far as searching the literature on reputable
international journal databases, previous research related to
PMT has not found the use of this theory to test motivation to
protect oneself from traffic accidents by utilizing an advanced
driver assistance system (ADAS). For example, even though
Jun et al. [15] wrote a literature review on the acceptance of
ADAS using PMT, empirical field research has yet to be
carried out. Other researchers who have used PMT include
Gao et al. [18] in the context of healthcare acceptance in
China. Likewise, Ibrahim and Al-Ajlouni [6] tested PMT in
the context of green products in Saudi Arabia, Sabzmakan et
al. [7] in the context of health hazards from tobacco in Iran,
Menard et al. [8] in the context of information security
protection in the United States, Kothe et al. [9] in the context
of protecting environmental sustainability, Lee et al. [10] in
the context of ethnic restaurants in South Korea, and Fischer-
PreRler et al. [11] in the context of the adoption of mobile
emergency warning apps in Germany.

The UTAUT model was developed by Venkatesh et al.
in 2003 [19] and the UTAUT2 model was also developed by
Venkatesh et al. in 2012 [20]. Many researchers use the
UTAUT model to examine factors that influence the intention
to use various innovative technologies in various countries, for
example, testing the UTAUT model in the context of
acceptance of computer-assisted audit techniques and tools
(CAATTS) [21], online tax filling [22], e-learning by Lwoga
and Komba [13], Arif et al. [23], Thongsri et al. [24],
Gunasinghe et al. [25], Buabeng-Andoh and Baah [26], mobile
library by Chang [27], Wu and Wu [28], e-government service
[29], m-health service [14], acceptance of digital payment
platforms by Tarhini et al. [12], Kuciapski [30], Sivathanu
[31], Sobti [32], Gupta et al. [33], Rahi et al. [34], Giovanis et
al. [35], Odoom and Kosiba [36] and other fields. Then, our
previous research tested Combined UTAUT-IRT intending to
use a digital fishery platform [37], [38]. As far as searching the
database of reputable journal publishers has not found research
on the intention to accept ADAS, either using the UTAUT
model or the PMT-UTAUT combination.
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Figure 1. Conceptual Framework

Compared to the results of previous studies, this research
has its characteristics because the context studied has never
been investigated or researched in previous studies. Previous
research in various countries has tested the Protection
Motivation Theory (PMT) in the context of tobacco
acceptance and protecting information security, but what has
yet to be done is in the context of ADAS acceptance. Even
though Jun et al. (2019) wrote about the PMT-UTAUT2
hypotheses regarding the acceptance of ADAS, this
publication is only in the form of a literature treatise, not the
results of field research. Previous research in various countries
has tested UTAUT in the context of acceptance of e-computer-
assisted audit techniques and tools (CAATTS), online tax
filing, e-learning, mobile libraries, e-government services, m-
health services, and digital payments. , but what has not been
done is in the context of ADAS acceptance. Therefore, it's not
just testing related to ADAS acceptance that has never been
tested using PMT and UTAUT or other theories; more
specifically, the novelty of this research will test the
combination of C-PMT-UTAUT.

Then the hypotheses of this research are:

H1. The perceived vulnerability will influence attitude to
ADAS

H2. The perceived severity will influence attitude toward
ADAS.

H3. The performance expectancy will influence attitude
toward ADAS.

H4. The effort expectancy will influence attitude toward
ADAS.

H5. The attitude will influence Behaviour Intention to use
ADAS
3. RESEARCH METHODOLOGY

The research method, which includes research stages,
research locations, observed/measured variables, models used,
research design, as well as data collection and analysis
techniques, can be described as explained below:

3.1. Research process

Figure 2 is the research process.
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Figure 2. Research process
3.2. Research location

The research locations are Jakarta and Tangerang. The
basis for choosing Jakarta as the research location was because
Jakarta is a city where four-wheeled traffic flows from
supporting cities. Tangerang was selected as the following
research location because automotive users in Tangerang City,
South Tangerang City, and Tangerang Regency are buffer
cities contributing significantly to traffic jams in DKI Jakarta.

3.3. Population and sample

The population is all car owners who drive their cars
(owner drivers) in Jakarta, Tangerang City, South Tangerang
City, and Tangerang Regency. Samples will be taken from the
population.

3.4. Data collection technique

Because the exact number of owner drivers is unknown,
the sampling technique used is convenience or non-
probability. The sample size for non-probability sampling Hair
et al. [39] suggests multiplying the number of indicators
multiplied by 5 to 10. The number of indicators in this study
is 22 items; if multiplied by ten, the total sample is 220, which
meets the minimum sample size.

3.5. Measurement instrument

The measurement instrument for the severity variable
adopts four items developed by Johnston and Warkentin [40]
[40] in Jun et al. [15]. Likewise, the measurement instrument
for the wvulnerability variable also adopts the four items
developed by Johnston and Warkentin [40] in Jun et al. [15].
Meanwhile, the research instrument for the variable

Performance expectancy, Effort expectancy, was adapted from
a questionnaire developed by Venkatesh [19].

3.6. Data analysis method

This study will use the PLS-SEM analysis technique with
the help of SmartPLS version 3.0 software. SEM-PLS data
analysis will include outer model evaluation measurements to
test reliability and validity and structural models or inner
model evaluations to statistical T-tests or hypothesis tests [41].
Finally, the test results will be analyzed in depth to find the
research results.

The analysis technique of this study uses PLS-SEM
because PLS-SEM allows for estimating models with many
constructs and items, even when the sample size is limited (see
[42]). Hair et al. [42] said that unlike traditional approaches,
PLS-SEM calculates the relationships between measurement
and structural models separately, enabling application in
situations where nonnormal data is prevalent. While this is a
notable advantage for social science studies that often
encounter nonnormal data, it alone does not justify its use
sufficiently.

In a structural equation model with latent constructs, there
are two components. The first component is the structural
model, which shows the relationships between the latent
constructs and only allows for recursive relationships. If the T-
Statistic value > 1.96 and the P-value < 0.05, then the
hypothesis is proven significant [43].

The second component is the measurement models, which
include the relationships between each latent construct and its
observed indicators. PLS-SEM permits only unidirectional
relationships, with each indicator associated with a single
latent construct. The outer model includes indicator reliability
(outer loading > 0.70), convergent validity (AVE > 0.50),
Composite Reliability (> 0.70), and discriminant validity
using the Fornell-Larcker Criterion test [43].

4. RESULT AND DISCUSSION

The research results, which are the results of statistical
processing of the data collected from the field, are presented
in two presentations of the test results, namely the results of
the outer model test and the results of the inner model test from
the Structural Equation Model - Partial Least Square (SEM-
PLS) analysis.

4.1. Outer model evaluation

The results of the outer model test show that all items or
indicators of each research variable have outer loadings or
factor loadings > 0.70 (comp. [44]), as shown in Table 1. All
indicators of each research variable are proven valid or meet
indicator reliability.

Table 1. Factor Loading
Perceived Vulnerability

VN1 0.803
VN2 0.845
VN3 0.866

Perceived Severity




SV1 0.756 AT BI EE PE PU PE
SV2 0.852 AT 0.936
Sv3 0.724 BI 0.770 | 0.925
Performance Expectancy EE 0.628 | 0.615 | 0.877
PE1 0.906 PE 0.444 | 0.392 | 0.292 | 0.779
PE2 0.917 PV 0.175 | 0.172 | 0.227 | 0.304 | 0.838
PE3 0.931 PE 0.820 | 0.701 | 0.635 | 0.535 | 0.289 | 0.913
PE4 0.899 AT: Attitude; BI: Behaviour Intention; EE: Effort Expectancy;
Effort Expectancy PE: Perceived Severity; PV: Perceived Vulnerability; PE:
Performance Expectancy
EE1 0.833
EE2 0.898 4.2. Inner model evaluation
EE3 0.891 .
The results of the inner model test prove that only one
EE4 0.884 hypothesis is not proven, namely H2, because perceived
Attitude severity does not affect the positive attitude of automatic users
ATTL 0932 towards the Advanced Driver Assistance System (ADAS).
i After all, the T-Statistic value is 0.867 <1.96, and the P-value
ATT2 0.948 is 0.386 > 0.05 (see Table 4). Therefore, apart from H2, all
ATT3 0.936 hypotheses are proven.
ATT4 0.939 Table 4. Path Coefficients
ATTS 0.923 Original [ T Statistics | P Values
Behaviour Intention Hipotesis Sample | (|O/STDEV])
©)
BI1 0.922 H1 | Perceived -0.083 2.190 0.029
BI2 0.921 Vulnerability
BI3 0.930 -> Attitude
H2 | Perceived 0.037 0.867 0.386
The results of the outer model test also prove that each Sev_erlty >
variable is valid, as evidenced by all Average Variance 0 ':‘tt¥Ude 0704 12943 0.000
Extracted (AVE) values for each variable > 0.50 (comp. [45]), erformance ' ' '
as shown in Table 2. In addition to each variable being proven Expegta(r;cy )
valid, each variable in this study is also proven to be reliable, > Attitude
as demonstrated by the results of Composite Reliability values H4 | Effort 0.189 3.523 0.000
and Cronbach's Alpha values > 0.70 (comp. [46]), as shown in Expectancy -
Table 2. > Attitude
H5 | Attitude -> 0.770 19.726 0.000
Table 2. Construct Reliability and Validity Behaviour
Cronbach's | Composite | Average Intention
Alpha Reliability | Variance — - ) )
Extracted The non-significant effect of perceived severity on attltL_Jde
(AVE) toward ADAS suggests the presence of (?the_r unde_rlym_g
Attitude 0.964 0.972 0.875 factors that may have_ influenced mdmd_ualg attitudes m_thls
_ context. While previous research has indicated a positive
Behaviour 0.915 0.947 0.855 association between perceived severity and attitudes toward
Intention safety-related technologies [6], our findings deviate from this
Effort 0.900 0.930 0.769 trend. But previous study by Sabzmakan [7], as well as
Expe(_:tancy Menard et al. [8] and Lee et al. [10] find that the severity was
Perceived 0.700 0.822 0.607 not significant factor of PMT. One possible explanation for
Sever_lty this non-significant effect could be the participants' pre-
Perceived - 0.791 0.876 0.703 existing attitudes and beliefs about ADAS. It is plausible that
Vulnerability individuals already held well-established attitudes toward
Performance 0.934 0.953 0.834 ADAS, rendering the impact of perceived severity less
Expectancy influential in shaping their overall attitude. Furthermore, the

The results of the Fornell-Larcker Criterion test show that
the value of each variable is greater than the correlation value
with other variables, as shown in Table 3. So each variable is
proven valid or fulfills discriminant validity.

Table 3. Discriminant Validity - Fornell-Larcker Criterion

non-significant effect of perceived severity on attitude toward
ADAS suggests considering alternative variables that might
mediate or moderate this relationship. For instance, individual
differences in risk perception or prior exposure to ADAS
technologies could influence the extent to which perceived
severity impacts attitude formation. Investigating these



potential mediators and moderators could provide valuable
insights into the complexities of the perceived severity-attitude
relationship.

The implications of this non-significant effect extend
beyond theoretical contributions. From a practical standpoint,
understanding the factors that shape individuals' attitudes
toward ADAS is crucial for effectively implementing and
accepting these systems. Therefore, acknowledging the
absence of a direct effect of perceived severity on attitude
highlights the importance of considering other influential
factors in developing persuasive communication strategies or
interventions to promote positive attitudes toward ADAS.
Therefore, the unsupported hypothesis H2 regarding the effect
of perceived severity on attitude toward ADAS necessitates
further elaboration and exploration. The potential explanations
discussed above offer directions for future research in order to
uncover the underlying factors and mechanisms that shape
attitudes toward ADAS. This enhanced understanding will aid
in developing effective strategies for promoting the acceptance
and adoption of ADAS technologies in the context of road
safety.

Table 4 shows that the T-statistic value of H1 is 2.190 >
1.96, and the P-value is 0.029 <0.05, so it can be stated that
perceived vulnerability has a positive and significant effect on
the positive attitude of automotive users towards ADAS.
Furthermore, the effect of performance expectancy on the
positive attitude of automotive users towards ADAS is also
proven to be positive and significant, as indicated by the T-
statistic value of 12.243 > 1.96 and the P-value of 0.000 <0.05,
and thus H3 is confirmed. Furthermore, the effect of effort
expectancy on the positive attitude of automotive users
towards ADAS has also proven positive and significant, as
evidenced by the T-statistic value of 3.523 > 1.96 and the P-
value of 0.000 <0.05, so H4 is also confirmed. Furthermore,
the effect of attitudes on the intention of automotive users to
use ADAS also proved positive and significant, as indicated
by the T-statistic value of 19,726 > 1.96 and the P-value of
0.000 <0.05. Thus, H5 was confirmed.

Tabel 5. Specific Indirect Effects

Original T  Statistics | P
Sample (|O/STDEV]) | Values
()]

Effort Expectancy -> 0.146 3.399 0.001

Attitude -> Behaviour

Intention

Perceived Severity -> 0.029 0.868 0.385

Attitude -> Behaviour

Intention

Perceived -0.064 2.208 0.027

Vulnerability >

Attitude -> Behaviour

Intention

Performance 0.542 9.547 0.000

Expectancy >

Attitude -> Behaviour

Intention

Table 5 shows that attitude is proven to mediate the effect
of effort expectancy on the intention of automotive users to
use ADAS, as indicated by a T-statistic value of 3.399 > 1.96
and a P-value of 0.001 <0.05. Likewise, attitude is proven to
mediate the effect of perceived vulnerability on the intention
of automotive users to use ADAS, as indicated by the T-
statistic value of 2.208 > 1.96 and P-value of 0.027 <0.05.
Then, attitude is also proven to mediate the effect of

performance expectancy on the intention of automotive users
to use ADAS, as indicated by a T-statistic value of 9.547 >
1.96 and a P-value of 0.000 <0.05.

The results of this study indicate that the higher the
vulnerability to the risk of traffic accidents, the more positive
the attitude of car users towards the use of the ADAS driver
assistance system. The finding confirms the result study of
Yildirim et al. [47], Gonzalez-Castro et al. [48], and De
Coninck et al. [49]. As we understand it, ADAS is a
technology designed to help drivers reduce the risk of traffic
accidents through warning and action when a potentially
hazardous situation is detected. Self-perceived vulnerability is
a concept that has been studied extensively in health
psychology and health-related human behavior. This concept
refers to a person's awareness of their health risks and ability
to avoid or reduce them. In the context of a traffic accident, a
person with a high perceived vulnerability is more aware of
the potential risks of an accident and more open to using
ADAS technology that can help reduce that risk. This study
found that the vulnerability factor had a positive and
significant effect on the attitude of drivers toward ADAS. This
shows that the higher the perceived vulnerability, the more
positive drivers' attitudes toward using ADAS technology to
reduce the risk of traffic accidents.

The second discussion of this study found that the
performance expectations of the Advanced Driving Assistance
System (ADAS) technology could have been more optimal to
affect the positive attitude of drivers toward driver assistance
systems. In this context, performance expectation refers to the
user's belief in the ability of ADAS technology to improve
vehicle performance and driving safety. This study confirms
the results of study by Siswanto [50], Shara and Widodo [51],
and Razzak and Jassem [52]. The higher the performance
expectations of users in this study, the more positive the
attitude of drivers toward driver assistance systems.

This can be explained by the user's belief that ADAS
technology can increase vehicle efficiency and improve
driving safety. In this case, car users who have more
confidence in the ability of ADAS technology to improve
vehicle efficiency and driving safety tend to be more
optimistic about this technology. This study also shows that
drivers' education level and age influence performance
expectations and attitudes toward the ADAS system. Younger
and more educated drivers tend to have higher performance
expectations and positive attitudes toward the ADAS system.

The third discussion in this study shows that the user's
effort expectancy for the ease of use of ADAS technology
affects the positive attitude of automotive users towards
ADAS. This study confirms the results study by Siswanto
[50], Shara and Widodo [51], and Razzak and Jassem [52]. In
this context, effort expectancy refers to the user's belief about
the ease of use of ADAS technology and the user's readiness
to deal with changes in driving behavior. In this study, the
higher the user's perceived level of effort expectancy, the more
positive the attitude of automotive users toward ADAS. This
can be explained by the user's belief that ADAS technology is
easy to use and does not require the user to make significant
changes in driving behavior. In this case, automotive users
who feel more comfortable with ADAS technology and
believe it is easy to use tend to have a more positive attitude.

The results showed that effort expectancy or user
expectations for the ease of use of ADAS technology affect the
attitude of automotive users towards ADAS. In this case, the
attitude in question is an attitude that includes the user's trust,



assessment, and evaluation of ADAS technology. This
research shows that the higher the level of effort expectancy
felt by the user, the more positive the attitude of automotive
users toward ADAS. This can be explained by users' belief that
ADAS technology is easy to use and does not require
significant changes in driving behavior.

In this context, effort expectancy mediates between other
factors, such as performance expectancy and user attitude
towards ADAS. In other words, the higher the user's perceived
level of effort expectancy, the stronger the relationship
between performance expectancy and the user's attitude
toward ADAS.

The fifth discussion in this study is that the positive attitude
of automotive users towards ADAS has a positive and
significant effect on their intention to use the technology. This
means that the more positive the user's attitude towards
ADAS, the more likely they are to use the technology in
driving. This finding confirms the result of study by Hussein
and Wahid [53], Hussein [54], Sari et al. [55], Pertami and
Sukaatmadja [56], and Sari [57].

The results of this study, taken as a whole, may have
important implications for automakers and policymakers in
designing more effective marketing campaigns and product
development strategies. In this regard, manufacturers must
consider factors such as performance expectations and
demographics when designing more effective marketing
campaigns and product development strategies. On the other
hand, policymakers can use the results of this research to
increase public awareness of the benefits of ADAS technology
and encourage the use of this technology as part of efforts to
improve driving safety

5. CONCLUSIONS

Based on the research results, it can be concluded that,
except for Hypothesis 2, all hypotheses are proven. The
perceived vulnerability variable is proven to have a positive
and significant effect on the attitude of automotive users
toward ADAS because its T-Statistic is more than 1.96, and its
P-value is lower than 0.05. Likewise, the performance
expectancy variable is proven to have a positive and
significant effect on the attitude of automotive users toward
ADAS bhecause its T-Statistic is more than 1.96, and its P-
value is lower than 0.05. The effort expectancy variable has
also been shown to have a positive and significant effect on
the attitude of automotive users toward ADAS because its T-
Statistic is more than 1.96, and its P-value is lower than 0.05.
Finally, the attitude of automotive users toward ADAS has a
positive and significant effect on their intention to use ADAS
because its T-Statistic is more than 1.96, and its P-value is
lower than 0.05. So only the variable perceived Severity is not
proven to have a positive and significant effect on the attitude
of automotive users towards ADAS

The study's findings have significant practical implications
for policymakers, car manufacturers, and technology
developers involved in Advanced Driver Assistance Systems
(ADAS). Policymakers can raise awareness and educate the
public about ADAS benefits while incentivizing adoption
through tax benefits and reduced insurance premiums. Car
manufacturers can enhance perceived vulnerability by
emphasizing risks associated with traditional driving methods,
improve performance expectancy through continuous research
and development, and ensure user-friendly experiences to

increase positive attitudes towards ADAS. Technology
developers should prioritize usability by designing user-
centered ADAS and address concerns about severity to
influence attitudes towards ADAS positively. These
implications aim to create an environment conducive to ADAS
adoption, enhancing road safety and reducing accidents.

The theoretical benefit of this research is the creation of a
C-PMT-UTAUT conceptual model, which future researchers
can then test. In addition, the results of this market research
can also serve as a basis for future Applied Research and
Development Research.

Further research in the ADAS context should investigate
the relationship between perceived severity and attitudes
towards ADAS, considering potential mediators or moderators
such as risk perception and personal accident experiences.
Longitudinal studies are needed to assess the stability of
attitudes and intentions towards ADAS over time and their
impact on adoption and sustained usage. Additionally,
research should focus on user experience and usability aspects
of ADAS to identify areas for improvement, considering users'
perceptions, challenges, and preferences related to the
interface, system feedback, and adaptability in various driving
conditions. Exploring the influence of cultural and contextual
factors on attitudes towards ADAS is crucial for tailoring
strategies globally by examining the interaction of cultural
norms, driving habits, and regulatory frameworks with
attitudes and acceptance of ADAS. Addressing these areas will
provide a deeper understanding and inform targeted strategies
for promoting ADAS adoption and usage.

The study has several limitations. Firstly, it has a limited
geographical scope, focusing only on Jakarta and Tangerang,
which may limit the generalizability of the findings to other
locations. Secondly, convenience sampling was used,
introducing potential bias and limiting the sample's
representativeness. Nonresponse bias and the absence of
qualitative data further affect the generalizability and depth of
understanding. Furthermore, the findings may not apply to
other contexts due to specific factors. Lastly, the study needs
formation on the timeframe of data collection and the stability
of relationships over time, potentially impacting the dynamic
nature of attitudes and intentions towards ADAS.

Future research can address the study's limitations by
expanding the geographical scope to include a broader range
of cities or regions, allowing for a more comprehensive
understanding of attitudes and intentions toward ADAS.
Implementing diverse sampling techniques, such as random or
stratified  sampling, can  enhance the  sample's
representativeness and improve the findings' validity and
reliability. Future studies should provide information on
response rates and incorporate qualitative data through
interviews, focus groups, or observational studies to mitigate
nonresponse bias, providing richer insights into car owners'
experiences and perspectives. Considering contextual factors,
such as cultural norms and technological advancements, can
enhance the applicability of the findings to different contexts.
Employing longitudinal designs and assessing stability over
time will capture the dynamic nature of attitudes and intentions
towards ADAS, identifying trends and factors influencing
relationships. Transparent reporting of the data collection
timeframe will facilitate comparisons across studies,
contributing to a comprehensive understanding applicable
across diverse locations and contexts.
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Lead Indonesia's accident cases are caused mainly by human error, which can be reduced
by implementing an Advanced Driver Assistance System (ADAS) technology. Protection
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motivation and acceptance of technology are generally a concern for drivers adopting
ADAS. Therefore, this research aims to build a model of the Combined Protection
Motivation Theory and Unified Theory of Acceptance and Use of Technology (C-PMT-
UTAUT) to determine the factors that encourage drivers and owner-drivers' interest in
using the ADAS. This research method applies quantitative research to a population of
automotive users in Jakarta and Tangerang. A survey was conducted with a sample of 220
automotive users in Jakarta and Tangerang. Determination of the sample using the
convenience sampling method and the samples collected and used were 220 samples. The
data is then processed using Smart-PLS. The research results prove that perceived
vulnerability affects the positive attitude of automotive users to use ADAS, likewise, with
the performance expectancy and effort expectancy variables. Furthermore, the study's
results also prove that attitude significantly affects the intention of automotive users to add
ADAS features to their vehicles. The research results prove that the perceived vulnerability
is proven to positively and significantly affect attitudes to ADAS. Likewise, the effect of
performance expectancy on attitude toward ADAS is proven to be positive and significant.
The effort expectancy also positively and significantly affects the attitude toward ADAS.
One factor that has yet to be proven to be a concerned driver is severity because the
perceived severity has not been proven to influence attitudes toward ADAS significantly.
Then, the attitude positively and significantly affects the intention to use ADAS. The
findings of this study have important practical implications for policymakers, car
manufacturers, and technology developers working on ADAS. Policymakers can promote
awareness, education and implement incentives. Car manufacturers can enhance perceived
vulnerability, improve performance expectancy, and simplify the user experience.
Technology developers can emphasize usability and address concerns about severity.

Keywords:
ADAS, technology acceptance, attitude,
UTAUT, PMT

1. INTRODUCTION

A release from the National Police regarding the level of
traffic accident cases at the end of 2020 shows that the
province of DKI Jakarta is ranked fifth with a total of 73
incidents. Compared to DKI Jakarta, Central Java is in first
place with 336 cases. East Java is in second place with 332
cases, West Java is in third place with 180 cases, and DI
Yogyakarta is in fourth place with 91 cases [1]. Kominfo
reports that, on average, three people die every hour due to
traffic accidents. According to this news, 61 percent of the
causes of traffic accidents are due to the human factor related
to the ability and character of the driver, 30 percent due to
infrastructure and environmental factors, and only 9 percent
due to the vehicle's worthiness factor [2]. So based on this
information, 61 percent of traffic accidents are caused by the
ability and behavior of the driver. Interestingly, the province
of DKI Jakarta does not occupy the first position for the
number of traffic accident cases, but instead, it is in the fifth
position. The large number of new car users in Jakarta who

have used the Advanced Driver Assistance System (ADAS)
technology is likely why the rate of accident cases is below
Central Java, East Java, West Java, and DI Yogyakarta.
Advanced Driver Assistance Systems (ADAS) technology
plays a crucial role in addressing the challenges of road
accidents in urban areas [3]. With the rapid growth of
population and vehicles in big cities, the risk of accidents and
traffic congestion has become a pressing concern [4]. ADAS
offers a range of features such as collision warning, lane
departure warning, automatic emergency braking, and
adaptive cruise control, which can significantly assist drivers
in navigating busy city streets and avoiding potential collisions.
Using sensor-based technologies, ADAS enhances driver
awareness, provides real-time feedback, and enables proactive
safety measures. This technology is essential in mitigating
human errors, which are often the primary cause of accidents
in urban environments. Integrating ADAS into vehicles and
promoting its adoption can significantly reduce the number of
accidents, improve road safety, and create a safer driving
environment for both motorists and pedestrians in large cities



[5]

The problem in Indonesia, especially Jakarta and Tangerang
cities, is that very few cars are equipped with ADAS, for
example, Wuling Almaz, Daihatsu Rocky, Toyota New Raize,
and the latest Honda BRV.

Several previous studies tested PMT for the context of
acceptance of green products [6], health [7], information
security protection [8], protecting environmental sustainability
[9], ethnic restaurants [10], mobile emergency warning apps
[11], but it is still challenging to find PMT testing to test
ADAS acceptance. Therefore, Jun et al. [15] wrote a
systematic literature review of PMT and suggested testing this
model in the context of ADAS acceptance. Severity and
vulnerability are considered essential factors in preventing
road accidents. Therefore this study includes the PMT factors
to test attitudes and intentions to use ADAS.

The UTAUT model is a model commonly used to test
technology acceptance. Because ADAS is a form of
innovation or technology, the UTAUT factors are essential for
testing ADAS acceptance. However, comparing previous
studies on testing ADAS acceptance using the UTAUT model
is still challenging. Most of the technology adoption tested
with UTAUT was primarily, for example, acceptance of M-
banking [12], e-learning [13], m-health service [14], and other
fields. However, the model's UTAUT factors are essential for
testing ADAS acceptability; therefore, this study includes
UTAUT factors. Because the PMT and UTAUT factors are
crucial factors that can influence users to adopt ADAS, this
research combines the PMT and UTAUT models to become
Combined PMT-UTAUT.

ADAS refers to a collection of features and technologies
designed to assist drivers in enhancing safety, reducing
accidents, and improving the overall driving experience.
ADAS aims to augment the driver's abilities and mitigate
potential risks by providing real-time information, alerts, and
automated assistance. ADAS enhances driver awareness by
utilizing sensors and cameras to monitor the surroundings,

detecting potential hazards, and alerting the driver accordingly.

It includes features such as forward collision warning, lane
departure warning, and blind-spot detection, which help
prevent accidents caused by human errors or inattention.
ADAS also improves driver responsiveness through features
like adaptive cruise control, which automatically adjusts the
vehicle's speed to maintain a safe distance from the vehicle
ahead. It reduces the likelihood of rear-end collisions and
enhances traffic flow efficiency.

Furthermore, ADAS assists in mitigating the severity of
accidents through features like automatic emergency braking
and pedestrian detection. Overall, ADAS technology
significantly reduces traffic accidents, injuries, and fatalities
by providing drivers with advanced warning systems,
assistance in critical situations, and increased situational
awareness.

The specific objectives of this research are: (1) to create a
C-PMT-UTAUT conceptual model and test it, (2) to produce
market research that constitutes Basic Research that will
become the basis for applied research and development
research which is helpful for automotive companies to
complement their new products with ADAS, and start-up
companies to create Mobile-ADAS technology for cars that
are not yet equipped with ADAS.

The urgency of this research is because the facts and data
have confirmed that the highest cause of traffic accidents is
caused by the human factor (Ahdira [1]), so the development

of ADAS is expected to be able to reduce the rate of traffic
accidents due to these human errors. For this reason, it is
necessary to research the community's intention to use ADAS
and the factors that influence it.

2. LITERATURE REVIEW

The Advanced Driver Assistance System (ADAS) is a set
of technology systems that can be used to develop vehicle
products that help drivers use their cars safely and
automatically. The ADAS concept began to be realized in the
1980s when the European Union initiated DRIVE (Dedicated
Road Infrastructure for Vehicle Safety in Europe), a project to
reduce the risk of traffic accidents on the road and improve the
cognitive abilities of drivers [15]. As a result, the number of
cars using ADAS continues to increase, and automation with
the ADAS system continues to grow over time [15].

The ADAS system currently embedded in several car
products in Indonesia includes: (1) Adaptive Cruise Control
(ACC), an automatic system that adjusts speed according to
the speed of the car in front of it. (2) Bend Cruise Assistance
(BCA), an automatic system that helps reduce speed when the
vehicle enters a bend. (3) Traffic Jam Assistance (TJA), an
automatic system capable of assisting a safe distance from the
vehicle in front of it when there is a traffic jam. (4) Intelligent
Cruise Assistance (ICA) and Lane Departure Warning (LDW),
which automatically give a warning when the vehicle leaves
the safe lane. (5) Lane Keeping Assistance (LKA)
automatically corrects the steering direction to return to a safe
lane. (6) Safe Distance Warning (SDW) automatically warns
that the vehicle in front is too close, and several other ADAS
systems. (7) Forward Collision Warning (FCW) is a system
that detects potential collisions on the front by giving a
warning in the form of a sound or visual display. The brakes
will automatically adjust to the level of danger that will occur.
(8) Automatic Emergency Braking (AEB), a system that works
when the driver does not respond to a collision hazard warning,
in which case this system will automatically apply emergency
braking. (9) Intelligent Hydraulic Braking Assistance (IHBA),
a system that will adjust automatic braking according to the
risk of danger. (10) Collision Mitigation System (CMS), a
system that will reduce the vehicle's speed to minimize the
severity of injury or damage to the car due to a collision. (11)
Intelligent Head Beam Assistance (IHMA), a system that will
automatically adjust the height of the leading light to adjust the
lighting conditions in the surrounding environment [16].

This research examines the factors that influence people's
intention to use ADAS as a complement to driving safety.
Using the Protection motivation theory (PMT) and the Unified
Theory of Acceptance and Use of Technology (UTAUT),
apart from finding the driving factors of these intentions, a C-
PMT-UTAUT model will also be built.

Protection motivation theory (PMT) was previously mainly
applied in the field of health sciences. Rogers [17] initially put
forward this theory to explain changes in individual attitudes
and behavior related to health. This theory explains
psychological fear and individual responses to health threats.
Psychological fear raises the motivation to find protection
from threats. This protective motive will affect the individual's
actual behavior [15]. Even though initially PMT was a theory
used to research protective motivation related to health
problems, then Jun et al. [15] wrote a treatise recommending
the use of PMT to test people's intentions to use the advanced



driver assistance system (ADAS) to protect themselves from
the threat of traffic accidents.

As far as searching the literature on reputable international
journal databases, previous research related to PMT has not
found the use of this theory to test motivation to protect oneself
from traffic accidents by utilizing an advanced driver
assistance system (ADAS). For example, even though Jun et
al. [15] wrote a literature review on the acceptance of ADAS
using PMT, empirical field research has yet to be carried out.
Other researchers who have used PMT include Gao et al. [18]
in the context of healthcare acceptance in China. Likewise,
Ibrahim and Al-Ajlouni [6] tested PMT in the context of green
products in Saudi Arabia, Sabzmakan et al. [7] in the context
of health hazards from tobacco in Iran, Menard et al. [8] in the
context of information security protection in the United States,
Kothe et al. [9] in the context of protecting environmental
sustainability, Lee et al. [10] in the context of ethnic
restaurants in South Korea, and Fischer-Prefiler et al. [11] in
the context of the adoption of mobile emergency warning apps
in Germany.

The UTAUT model was developed by Venkatesh et al. [19]
in 2003 and the UTAUT2 model was also developed by
Venkatesh et al. [20] in 2012. Many researchers use the
UTAUT model to examine factors that influence the intention
to use various innovative technologies in various countries, for
example, testing the UTAUT model in the context of
acceptance of computer-assisted audit techniques and tools
(CAATTS) [21], online tax filling [22], e-learning by Lwoga
and Komba [13], Arif et al. [23], Thongsri et al. [24],
Gunasinghe et al. [25], Buabeng-Andoh and Baah [26], mobile
library by Chang [27], Wu and Wu [28], e-government service
[29], m-health service [14], acceptance of digital payment
platforms by Tarhini et al. [12], Kuciapski [30], Sivathanu [31],
Sobti [32], Gupta et al. [33], Rahi et al. [34], Giovanis et al.
[35], Odoom and Kosiba [36] and other fields. Then, our
previous research tested Combined UTAUT-IRT intending to
use a digital fishery platform [37, 38]. As far as searching the
database of reputable journal publishers has not found research
on the intention to accept ADAS, either using the UTAUT
model or the PMT-UTAUT combination.

Perceived
Vulnerability

Perceived

Severity Behaviour
| Attitude * S
Intention
Performance
Expectancy
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Expectancy

Figure 1. Conceptual framework

Compared to the results of previous studies, this research
has its characteristics because the context studied has never
been investigated or researched in previous studies. Previous
research in various countries has tested the Protection
Motivation Theory (PMT) in the context of tobacco
acceptance and protecting information security, but what has
yet to be done is in the context of ADAS acceptance. Even
though Jun et al. [15] wrote about the PMT-UTAUT2
hypotheses regarding the acceptance of ADAS, this

publication is only in the form of a literature treatise, not the
results of field research. Previous research in various countries
has tested UTAUT in the context of acceptance of e-computer-
assisted audit techniques and tools (CAATTs), online tax
filing, e-learning, mobile libraries, e-government services, m-
health services, and digital payments, but what has not been
done is in the context of ADAS acceptance. Therefore, it's not
just testing related to ADAS acceptance that has never been
tested using PMT and UTAUT or other theories; more
specifically, the novelty of this research will test the
combination of C-PMT-UTAUT.

Then the hypotheses of this research are:

HI1. The perceived vulnerability will influence attitude to
ADAS.

H2. The perceived severity will influence attitude toward
ADAS.

H3. The performance expectancy will influence attitude
toward ADAS.

H4. The effort expectancy will influence attitude toward
ADAS.

H5. The attitude will influence Behaviour Intention to use
ADAS.

3. RESEARCH METHODOLOGY

The research method, which includes research stages,
research locations, observed/measured variables, models used,
research design, as well as data collection and analysis

techniques, can be described as explained below:

3.1. Research process

Identify the research
l methodology
Define the research .
problem, aim and Data collection
obiectives l
Data analysis and
Literature Review model testing
Findings and
Formulate the discussion
research hypotheses l
L Conclusion:
Develop the Research limitation,
research conceptual || recommendation and
model research implications

Figure 2. Research process
3.2. Research location
The research locations are Jakarta and Tangerang. The basis

for choosing Jakarta as the research location was because
Jakarta is a city where four-wheeled traffic flows from



supporting cities. Tangerang was selected as the following
research location because automotive users in Tangerang City,
South Tangerang City, and Tangerang Regency are buffer
cities contributing significantly to traffic jams in DKI Jakarta.

3.3. Population and sample

The population is all car owners who drive their cars (owner
drivers) in Jakarta, Tangerang City, South Tangerang City, and
Tangerang Regency. Samples will be taken from the
population.

3.4. Data collection technique

Because the exact number of owner drivers is unknown, the
sampling technique used is convenience or non-probability.
The sample size for non-probability sampling Hair et al. [39]
suggests multiplying the number of indicators multiplied by 5
to 10. The number of indicators in this study is 22 items; if
multiplied by ten, the total sample is 220, which meets the
minimum sample size.

3.5. Measurement instrument

The measurement instrument for the severity variable
adopts four items developed by Johnston and Warkentin [40]
in the study of Jun et al. [15]. Likewise, the measurement
instrument for the vulnerability variable also adopts the four
items developed by Johnston and Warkentin [40] in the study
of Jun et al. [15]. Meanwhile, the research instrument for the
variable Performance expectancy, Effort expectancy, was
adapted from a questionnaire developed by Venkatesh et al.
[19].

3.6. Data analysis method

This study will use the PLS-SEM analysis technique with
the help of SmartPLS version 3.0 software. SEM-PLS data
analysis will include outer model evaluation measurements to
test reliability and validity and structural models or inner
model evaluations to statistical T-tests or hypothesis tests [41].
Finally, the test results will be analyzed in depth to find the
research results.

The analysis technique of this study uses PLS-SEM because
PLS-SEM allows for estimating models with many constructs
and items, even when the sample size is limited (see [42]). Hair
et al. [42] said that unlike traditional approaches, PLS-SEM
calculates the relationships between measurement and
structural models separately, enabling application in situations
where nonnormal data is prevalent. While this is a notable
advantage for social science studies that often encounter
nonnormal data, it alone does not justify its use sufficiently.

In a structural equation model with latent constructs, there
are two components. The first component is the structural
model, which shows the relationships between the latent
constructs and only allows for recursive relationships. If the T-
Statistic value>1.96 and the P-value<0.05, then the hypothesis
is proven significant [43].

The second component is the measurement models, which
include the relationships between each latent construct and its
observed indicators. PLS-SEM permits only unidirectional
relationships, with each indicator associated with a single
latent construct. The outer model includes indicator reliability
(outer loading>0.70), convergent validity (AVE>0.50),

Composite Reliability (>0.70), and discriminant validity using
the Fornell-Larcker Criterion test [43].

4. RESULT AND DISCUSSION

The research results, which are the results of statistical
processing of the data collected from the field, are presented
in two presentations of the test results, namely the results of
the outer model test and the results of the inner model test from
the Structural Equation Model-Partial Least Square (SEM-
PLS) analysis.

4.1. Outer model evaluation

The results of the outer model test show that all items or
indicators of each research variable have outer loadings or
factor loadings>0.70 (comp. [44]), as shown in Table 1. All
indicators of each research variable are proven valid or meet
indicator reliability.

Table 1. Factor Loading

Perceived Vulnerability

VNI 0.803
VN2 0.845
VN3 0.866
Perceived Severity
SV1 0.756
Sv2 0.852
SV3 0.724
Performance Expectancy
PE1 0.906
PE2 0.917
PE3 0.931
PE4 0.899
Effort Expectancy
EEl 0.833
EE2 0.898
EE3 0.891
EE4 0.884
Attitude
ATT1 0.932
ATT2 0.948
ATT3 0.936
ATT4 0.939
ATTS 0.923
Behaviour Intention
BI1 0.922
BI2 0.921
BI3 0.930

Table 2. Construct reliability and validity

Cronbach's Composite Average Variance

Alpha Reliability  Extracted (AVE)
Attitude 0.964 0.972 0.875
Behaviour 0.915 0.947 0.855
Intention
Effort 0.900 0.930 0.769
Expectancy
Perceived 0.700 0.822 0.607
Severity
Perceived
Vulerability 0.791 0.876 0.703
Performance 0.934 0.953 0.834
Expectancy




Table 3. Discriminant validity-ornell-larcker criterion

AT BI

AT 0.936

BI 0.770 0.925

EE 0.628 0.615 0.877

PE 0.444 0.392 0.292 0.779

PV 0.175 0.172 0.227 0.304 0.838

PE 0.820 0.701 0.635 0.535 0.289 0.913

AT: Attitude; BI: Behaviour Intention; EE: Effort Expectancy; PE:

Perceived Severity; PV: Perceived Vulnerability; PE: Performance
Expectancy

EE PE PU PE

Table 4. Path coefficients

Original ..
. . T Statistics
Hipotesis Sa(l(l;g)le (O/STDEV)) P Values
Perceived Vulnerability
H1 > Attitude -0.083 2.190 0.029
Perceived Severity
H2 > Attitude 0.037 0.867 0.386
Performance
H3 Expectancy ->Attitude 0.704 12.243 0.000
Effort Expectancy
H4 > Attitude 0.189 3.523 0.000
ps Attitude ->Behaviour 5, 19.726 0.000
Intention

The results of the outer model test also prove that each
variable is valid, as evidenced by all Average Variance
Extracted (AVE) values for each variable>0.50 (comp. [45]),
as shown in Table 2. In addition to each variable being proven
valid, each variable in this study is also proven to be reliable,
as demonstrated by the results of Composite Reliability values
and Cronbach's Alpha values>0.70 (comp. [46]), as shown in
Table 2.

The results of the Fornell-Larcker Criterion test show that
the value of each variable is greater than the correlation value
with other variables, as shown in Table 3. So each variable is
proven valid or fulfills discriminant validity.

4.2. Inner model evaluation

The results of the inner model test prove that only one
hypothesis is not proven, namely H2, because perceived
severity does not affect the positive attitude of automatic users
towards the Advanced Driver Assistance System (ADAS).
After all, the T-Statistic value is 0.867<1.96, and the P-value
is 0.386>0.05 (see Table 4). Therefore, apart from H2, all
hypotheses are proven.

The non-significant effect of perceived severity on attitude
toward ADAS suggests the presence of other underlying
factors that may have influenced individuals' attitudes in this
context. While previous research has indicated a positive
association between perceived severity and attitudes toward
safety-related technologies [6], our findings deviate from this
trend. But previous study by Sabzmakan [7], as well as
Menard et al. [8] and Lee et al. [10] find that the severity was
not significant factor of PMT. One possible explanation for
this non-significant effect could be the participants' pre-
existing attitudes and beliefs about ADAS. It is plausible that
individuals already held well-established attitudes toward
ADAS, rendering the impact of perceived severity less
influential in shaping their overall attitude. Furthermore, the
non-significant effect of perceived severity on attitude toward
ADAS suggests considering alternative variables that might

mediate or moderate this relationship. For instance, individual
differences in risk perception or prior exposure to ADAS
technologies could influence the extent to which perceived
severity impacts attitude formation. Investigating these
potential mediators and moderators could provide valuable
insights into the complexities of the perceived severity-attitude
relationship.

The implications of this non-significant effect extend
beyond theoretical contributions. From a practical standpoint,
understanding the factors that shape individuals' attitudes
toward ADAS is crucial for effectively implementing and
accepting these systems. Therefore, acknowledging the
absence of a direct effect of perceived severity on attitude
highlights the importance of considering other influential
factors in developing persuasive communication strategies or
interventions to promote positive attitudes toward ADAS.
Therefore, the unsupported hypothesis H2 regarding the effect
of perceived severity on attitude toward ADAS necessitates
further elaboration and exploration. The potential explanations
discussed above offer directions for future research in order to
uncover the underlying factors and mechanisms that shape
attitudes toward ADAS. This enhanced understanding will aid
in developing effective strategies for promoting the acceptance
and adoption of ADAS technologies in the context of road
safety.

Table 4 shows that the T-statistic value of H1 is 2.190>1.96,
and the P-value is 0.029<0.05, so it can be stated that
perceived vulnerability has a positive and significant effect on
the positive attitude of automotive users towards ADAS.
Furthermore, the effect of performance expectancy on the
positive attitude of automotive users towards ADAS is also
proven to be positive and significant, as indicated by the T-
statistic value of 12.243>1.96 and the P-value of 0.000<0.05,
and thus H3 is confirmed. Furthermore, the effect of effort
expectancy on the positive attitude of automotive users
towards ADAS has also proven positive and significant, as
evidenced by the T-statistic value of 3.523>1.96 and the P-
value of 0.000<0.05, so H4 is also confirmed. Furthermore,
the effect of attitudes on the intention of automotive users to
use ADAS also proved positive and significant, as indicated
by the T-statistic value of 19,726>1.96 and the P-value of
0.000<0.05. Thus, H5 was confirmed.

Tabel 5. Specific indirect effects

Original T Statistics
sample (0) (|o/STDEV]) F Values
Effort Expectancy
->Attitude ->Behaviour 0.146 3.399 0.001
Intention
Perceived Severity
->Attitude ->Behaviour 0.029 0.868 0.385
Intention
Perceived Vulnerability
->Attitude ->Behaviour -0.064 2.208 0.027
Intention
Performance Expectancy
->Attitude ->Behaviour 0.542 9.547 0.000
Intention

Table 5 shows that attitude is proven to mediate the effect
of effort expectancy on the intention of automotive users to
use ADAS, as indicated by a T-statistic value of 3.399 > 1.96
and a P-value of 0.001<0.05. Likewise, attitude is proven to
mediate the effect of perceived vulnerability on the intention
of automotive users to use ADAS, as indicated by the T-



statistic value of 2.208>1.96 and P-value of 0.027<0.05. Then,
attitude is also proven to mediate the effect of performance
expectancy on the intention of automotive users to use ADAS,
as indicated by a T-statistic value of 9.547>1.96 and a P-value
0f 0.000<0.05.

The results of this study indicate that the higher the
vulnerability to the risk of traffic accidents, the more positive
the attitude of car users towards the use of the ADAS driver
assistance system. The finding confirms the result study of
Yildinnm et al. [47], Gonzalez-Castro et al. [48], and De
Coninck et al. [49]. As we understand it, ADAS is a
technology designed to help drivers reduce the risk of traffic
accidents through warning and action when a potentially
hazardous situation is detected. Self-perceived vulnerability is
a concept that has been studied extensively in health
psychology and health-related human behavior. This concept
refers to a person's awareness of their health risks and ability
to avoid or reduce them. In the context of a traffic accident, a
person with a high perceived vulnerability is more aware of
the potential risks of an accident and more open to using
ADAS technology that can help reduce that risk. This study
found that the vulnerability factor had a positive and
significant effect on the attitude of drivers toward ADAS. This
shows that the higher the perceived vulnerability, the more
positive drivers' attitudes toward using ADAS technology to
reduce the risk of traffic accidents.

The second discussion of this study found that the
performance expectations of the Advanced Driving Assistance
System (ADAS) technology could have been more optimal to
affect the positive attitude of drivers toward driver assistance
systems. In this context, performance expectation refers to the
user's belief in the ability of ADAS technology to improve
vehicle performance and driving safety. This study confirms
the results of study by Siswanto et al. [50], Shara and Widodo
[51], and Razzak and Jassem [52]. The higher the performance
expectations of users in this study, the more positive the
attitude of drivers toward driver assistance systems.

This can be explained by the user's belief that ADAS
technology can increase vehicle efficiency and improve
driving safety. In this case, car users who have more
confidence in the ability of ADAS technology to improve
vehicle efficiency and driving safety tend to be more
optimistic about this technology. This study also shows that
drivers' education level and age influence performance
expectations and attitudes toward the ADAS system. Younger
and more educated drivers tend to have higher performance
expectations and positive attitudes toward the ADAS system.

The third discussion in this study shows that the user's effort
expectancy for the ease of use of ADAS technology affects the
positive attitude of automotive users towards ADAS. This
study confirms the results study by Siswanto et al. [50], Shara
and Widodo [51], and Razzak and Jassem [52]. In this context,
effort expectancy refers to the user's belief about the ease of
use of ADAS technology and the user's readiness to deal with
changes in driving behavior. In this study, the higher the user's
perceived level of effort expectancy, the more positive the
attitude of automotive users toward ADAS. This can be
explained by the user's belief that ADAS technology is easy to
use and does not require the user to make significant changes
in driving behavior. In this case, automotive users who feel
more comfortable with ADAS technology and believe it is
easy to use tend to have a more positive attitude.

The results showed that effort expectancy or user
expectations for the ease of use of ADAS technology affect the

attitude of automotive users towards ADAS. In this case, the
attitude in question is an attitude that includes the user's trust,
assessment, and evaluation of ADAS technology. This
research shows that the higher the level of effort expectancy
felt by the user, the more positive the attitude of automotive
users toward ADAS. This can be explained by users' belief that
ADAS technology is easy to use and does not require
significant changes in driving behavior.

In this context, effort expectancy mediates between other
factors, such as performance expectancy and user attitude
towards ADAS. In other words, the higher the user's perceived
level of effort expectancy, the stronger the relationship
between performance expectancy and the user's attitude
toward ADAS.

The fifth discussion in this study is that the positive attitude
of automotive users towards ADAS has a positive and
significant effect on their intention to use the technology. This
means that the more positive the user's attitude towards ADAS,
the more likely they are to use the technology in driving. This
finding confirms the result of study by Hussein and Wahid
[53], Hussein [54], Sari et al. [55], Pertami and Sukaatmadja
[56], and Sari [57].

The results of this study, taken as a whole, may have
important implications for automakers and policymakers in
designing more effective marketing campaigns and product
development strategies. In this regard, manufacturers must
consider factors such as performance expectations and
demographics when designing more effective marketing
campaigns and product development strategies. On the other
hand, policymakers can use the results of this research to
increase public awareness of the benefits of ADAS technology
and encourage the use of this technology as part of efforts to
improve driving safety

5. CONCLUSIONS

Based on the research results, it can be concluded that,
except for Hypothesis 2, all hypotheses are proven. The
perceived vulnerability variable is proven to have a positive
and significant effect on the attitude of automotive users
toward ADAS because its T-Statistic is more than 1.96, and its
P-value is lower than 0.05. Likewise, the performance
expectancy variable is proven to have a positive and
significant effect on the attitude of automotive users toward
ADAS because its T-Statistic is more than 1.96, and its P-
value is lower than 0.05. The effort expectancy variable has
also been shown to have a positive and significant effect on
the attitude of automotive users toward ADAS because its T-
Statistic is more than 1.96, and its P-value is lower than 0.05.
Finally, the attitude of automotive users toward ADAS has a
positive and significant effect on their intention to use ADAS
because its T-Statistic is more than 1.96, and its P-value is
lower than 0.05. So only the variable perceived Severity is not
proven to have a positive and significant effect on the attitude
of automotive users towards ADAS.

The study's findings have significant practical implications
for policymakers, car manufacturers, and technology
developers involved in Advanced Driver Assistance Systems
(ADAYS). Policymakers can raise awareness and educate the
public about ADAS benefits while incentivizing adoption
through tax benefits and reduced insurance premiums. Car
manufacturers can enhance perceived vulnerability by
emphasizing risks associated with traditional driving methods,



improve performance expectancy through continuous research
and development, and ensure user-friendly experiences to
increase positive attitudes towards ADAS. Technology
developers should prioritize usability by designing user-
centered ADAS and address concerns about severity to
influence attitudes towards ADAS positively. These
implications aim to create an environment conducive to ADAS
adoption, enhancing road safety and reducing accidents.

The theoretical benefit of this research is the creation of a
C-PMT-UTAUT conceptual model, which future researchers
can then test. In addition, the results of this market research
can also serve as a basis for future Applied Research and
Development Research.

Further research in the ADAS context should investigate the
relationship between perceived severity and attitudes towards
ADAS, considering potential mediators or moderators such as
risk perception and personal accident experiences.
Longitudinal studies are needed to assess the stability of
attitudes and intentions towards ADAS over time and their
impact on adoption and sustained usage. Additionally,
research should focus on user experience and usability aspects
of ADAS to identify areas for improvement, considering users'
perceptions, challenges, and preferences related to the
interface, system feedback, and adaptability in various driving
conditions. Exploring the influence of cultural and contextual
factors on attitudes towards ADAS is crucial for tailoring
strategies globally by examining the interaction of cultural
norms, driving habits, and regulatory frameworks with
attitudes and acceptance of ADAS. Addressing these areas will
provide a deeper understanding and inform targeted strategies
for promoting ADAS adoption and usage.

The study has several limitations. Firstly, it has a limited
geographical scope, focusing only on Jakarta and Tangerang,
which may limit the generalizability of the findings to other
locations. Secondly, convenience sampling was used,
introducing potential bias and limiting the sample's
representativeness. Nonresponse bias and the absence of
qualitative data further affect the generalizability and depth of
understanding. Furthermore, the findings may not apply to
other contexts due to specific factors. Lastly, the study needs
formation on the timeframe of data collection and the stability
of relationships over time, potentially impacting the dynamic
nature of attitudes and intentions towards ADAS.

Future research can address the study's limitations by
expanding the geographical scope to include a broader range
of cities or regions, allowing for a more comprehensive
understanding of attitudes and intentions toward ADAS.
Implementing diverse sampling techniques, such as random or
stratified  sampling, can enhance the sample's
representativeness and improve the findings' validity and
reliability. Future studies should provide information on
response rates and incorporate qualitative data through
interviews, focus groups, or observational studies to mitigate
nonresponse bias, providing richer insights into car owners'
experiences and perspectives. Considering contextual factors,
such as cultural norms and technological advancements, can
enhance the applicability of the findings to different contexts.
Employing longitudinal designs and assessing stability over
time will capture the dynamic nature of attitudes and intentions
towards ADAS, identifying trends and factors influencing
relationships. Transparent reporting of the data collection
timeframe will facilitate comparisons across studies,
contributing to a comprehensive understanding applicable
across diverse locations and contexts.
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Lead Indonesia's accident cases are caused mainly by human error, which can
be reduced by implementing an Advanced Driver Assistance System (ADAS)
technology. Protection motivation and acceptance of technology are generally a
concern for drivers adopting ADAS. Therefore, this research aims to build a
model of the Combined Protection Motivation Theory and Unified Theory of
Acceptance and Use of Technology (C-PMT-UTAUT) to determine the factors
that encourage drivers and owner-drivers' interest in using the ADAS. This
research method applies quantitative research to a population of automotive
users in Jakarta and Tangerang. A survey was conducted with a sample of 220
automotive users in Jakarta and Tangerang. The research results prove that the
perceived vulnerability is proven to positively and significantly affect attitudes to
ADAS. Likewise, the effect of performance expectancy on attitude toward ADAS
is proven to be positive and significant. The effort expectancy also positively and
significantly affects the attitude toward ADAS. One factor that has yet to be
proven to be a concerned driver is severity because the perceived severity has not
been proven to influence attitudes toward ADAS significantly. Then, the attitude
positively and significantly affects the intention to use ADAS. The findings of this
study have important practical implications for policymakers, car manufacturers, and
technology developers working on ADAS. Policymakers can promote awareness,
education and implement incentives. Car manufacturers can enhance perceived
vulnerability, improve performance expectancy, and simplify the user experience.
Technology developers can emphasize usability and address concerns about severity.

Keywords:
ADAS, Technology acceptance, attitude,
UTAUT, PMT

1. INTRODUCTION technology is likely why the rate of accident cases is below
Central Java, East Java, West Java, and DI Yogyakarta.
Advanced Driver Assistance Systems (ADAS) technology

plays a crucial role in addressing the challenges of road

A release from the National Police regarding the level of
traffic accident cases at the end of 2020 shows that the

province of DKI Jakarta is ranked fifth with a total of 73
incidents. Compared to DKI Jakarta, Central Java is in first
place with 336 cases. East Java is in second place with 332
cases, West Java is in third place with 180 cases, and DI
Yogyakarta is in fourth place with 91 cases [1]. Kominfo
reports that, on average, three people die every hour due to
traffic accidents. According to this news, 61 percent of the
causes of traffic accidents are due to the human factor related
to the ability and character of the driver, 30 percent due to
infrastructure and environmental factors, and only 9 percent
due to the vehicle's worthiness factor [2]. So based on this
information, 61 percent of traffic accidents are caused by the
ability and behavior of the driver. Interestingly, the province
of DKI Jakarta does not occupy the first position for the
number of traffic accident cases, but instead, it is in the fifth
position. The large number of new car users in Jakarta who
have used the Advanced Driver Assistance System (ADAS)

accidents in urban areas [3]. With the rapid growth of
population and vehicles in big cities, the risk of accidents and
traffic congestion has become a pressing concern [4]. ADAS
offers a range of features such as collision warning, lane
departure warning, automatic emergency braking, and
adaptive cruise control, which can significantly assist drivers
in navigating busy city streets and avoiding potential
collisions. Using sensor-based technologies, ADAS enhances
driver awareness, provides real-time feedback, and enables
proactive safety measures. This technology is essential in
mitigating human errors, which are often the primary cause of
accidents in urban environments. Integrating ADAS into
vehicles and promoting its adoption can significantly reduce
the number of accidents, improve road safety, and create a
safer driving environment for both motorists and pedestrians
in large cities [5].



The problem in Indonesia, especially Jakarta and
Tangerang cities, is that very few cars are equipped with
ADAS, for example, Wuling Almaz, Daihatsu Rocky, Toyota
New Raize, and the latest Honda BRV.

Several previous studies tested PMT for the context of
acceptance of green products [6], health [7], information
security protection [8], protecting environmental sustainability
[9], ethnic restaurants [10], mobile emergency warning apps
[11], but it is still challenging to find PMT testing to test
ADAS acceptance. Therefore, Jun et al. [12] wrote a
systematic literature review of PMT and suggested testing this
model in the context of ADAS acceptance. Severity and
vulnerability are considered essential factors in preventing
road accidents. Therefore this study includes the PMT factors
to test attitudes and intentions to use ADAS.

The UTAUT model is a model commonly used to test
technology acceptance. Because ADAS is a form of
innovation or technology, the UTAUT factors are essential for
testing ADAS acceptance. However, comparing previous
studies on testing ADAS acceptance using the UTAUT model
is still challenging. Most of the technology adoption tested
with UTAUT was primarily, for example, acceptance of M-
banking [13], e-learning [14], m-health service [15], and other
fields. However, the model's UTAUT factors are essential for
testing ADAS acceptability; therefore, this study includes
UTAUT factors. Because the PMT and UTAUT factors are
crucial factors that can influence users to adopt ADAS, this
research combines the PMT and UTAUT models to become
Combined PMT-UTAUT.

ADAS refers to a collection of features and technologies
designed to assist drivers in enhancing safety, reducing
accidents, and improving the overall driving experience.
ADAS aims to augment the driver's abilities and mitigate
potential risks by providing real-time information, alerts, and
automated assistance. ADAS enhances driver awareness by
utilizing sensors and cameras to monitor the surroundings,
detecting potential hazards, and alerting the driver
accordingly. It includes features such as forward collision
warning, lane departure warning, and blind-spot detection,
which help prevent accidents caused by human errors or
inattention. ADAS also improves driver responsiveness
through features like adaptive cruise control, which
automatically adjusts the vehicle's speed to maintain a safe
distance from the vehicle ahead. It reduces the likelihood of
rear-end collisions and enhances traffic flow efficiency.

Furthermore, ADAS assists in mitigating the severity of
accidents through features like automatic emergency braking
and pedestrian detection. Overall, ADAS technology
significantly reduces traffic accidents, injuries, and fatalities
by providing drivers with advanced warning systems,
assistance in critical situations, and increased situational
awareness.

The specific objectives of this research are: (1) to create a
C-PMT-UTAUT conceptual model and test it, (2) to produce
market research that constitutes Basic Research that will
become the basis for applied research and development
research which is helpful for automotive companies to
complement their new products with ADAS, and start-up
companies to create Mobile-ADAS technology for cars that
are not yet equipped with ADAS.

The urgency of this research is because the facts and data
have confirmed that the highest cause of traffic accidents is
caused by the human factor (Ahdira, 2020), so the
development of ADAS is expected to be able to reduce the rate

of traffic accidents due to these human errors. For this reason,
it is necessary to research the community's intention to use
ADAS and the factors that influence it.

2. LITERATURE REVIEW

The Advanced Driver Assistance System (ADAS) is a set
of technology systems that can be used to develop vehicle
products that help drivers use their cars safely and
automatically. The ADAS concept began to be realized in the
1980s when the European Union initiated DRIVE (Dedicated
Road Infrastructure for VVehicle Safety in Europe), a project to
reduce the risk of traffic accidents on the road and improve the
cognitive abilities of drivers [12]. As a result, the number of
cars using ADAS continues to increase, and automation with
the ADAS system continues to grow over time [12].

The ADAS system currently embedded in several car
products in Indonesia includes: (1) Adaptive Cruise Control
(ACC), an automatic system that adjusts speed according to
the speed of the car in front of it. (2) Bend Cruise Assistance
(BCA), an automatic system that helps reduce speed when the
vehicle enters a bend. (3) Traffic Jam Assistance (TJA), an
automatic system capable of assisting a safe distance from the
vehicle in front of it when there is a traffic jam. (4) Intelligent
Cruise Assistance (ICA) and Lane Departure Warning (LDW),
which automatically give a warning when the vehicle leaves
the safe lane. (5) Lane Keeping Assistance (LKA)
automatically corrects the steering direction to return to a safe
lane. (6) Safe Distance Warning (SDW) automatically warns
that the vehicle in front is too close, and several other ADAS
systems. (7) Forward Collision Warning (FCW) is a system
that detects potential collisions on the front by giving a
warning in the form of a sound or visual display. The brakes
will automatically adjust to the level of danger that will occur.
(8) Automatic Emergency Braking (AEB), a system that works
when the driver does not respond to a collision hazard
warning, in which case this system will automatically apply
emergency braking. (9) Intelligent Hydraulic Braking
Assistance (IHBA), a system that will adjust automatic
braking according to the risk of danger. (10) Collision
Mitigation System (CMS), a system that will reduce the
vehicle's speed to minimize the severity of injury or damage to
the car due to a collision. (11) Intelligent Head Beam
Assistance (IHMA), a system that will automatically adjust the
height of the leading light to adjust the lighting conditions in
the surrounding environment [16].

This research examines the factors that influence people's
intention to use ADAS as a complement to driving safety.
Using the Protection motivation theory (PMT) and the Unified
Theory of Acceptance and Use of Technology (UTAUT),
apart from finding the driving factors of these intentions, a C-
PMT-UTAUT model will also be built.

Protection motivation theory (PMT) was previously
mainly applied in the field of health sciences. Rogers (1975)
initially put forward this theory to explain changes in
individual attitudes and behavior related to health. This theory
explains psychological fear and individual responses to health
threats. Psychological fear raises the motivation to find
protection from threats. This protective motive will affect the
individual's actual behavior [12]. Even though initially PMT
was a theory used to research protective motivation related to
health problems, then Jun et al. [12] wrote a treatise
recommending the use of PMT to test people's intentions to



use the advanced driver assistance system (ADAS) to protect
themselves from the threat of traffic accidents.

As far as searching the literature on reputable
international journal databases, previous research related to
PMT has not found the use of this theory to test motivation to
protect oneself from traffic accidents by utilizing an advanced
driver assistance system (ADAS). For example, even though
Jun et al. [12] wrote a literature review on the acceptance of
ADAS using PMT, empirical field research has yet to be
carried out. Other researchers who have used PMT include
Gao et al. [18] in the context of healthcare acceptance in
China. Likewise, Ibrahim and Al-Ajlouni [6] tested PMT in
the context of green products in Saudi Arabia, Sabzmakan et
al. [7] in the context of health hazards from tobacco in Iran,
Menard et al. [8] in the context of information security
protection in the United States, Kothe et al. [9] in the context
of protecting environmental sustainability, Lee et al. [10] in
the context of ethnic restaurants in South Korea, and Fischer-
PreBler et al. [11] in the context of the adoption of mobile
emergency warning apps in Germany.

The UTAUT model was developed by Venkatesh et al.
in 2003 [19] and the UTAUT2 model was also developed by
Venkatesh et al. in 2012 [20]. Many researchers use the
UTAUT model to examine factors that influence the intention
to use various innovative technologies in various countries, for
example, testing the UTAUT model in the context of
acceptance of computer-assisted audit techniques and tools
(CAATTS) [21], online tax filling [22], e-learning by Lwoga
and Komba [14], Arif et al. [23], Thongsri et al. [24],
Gunasinghe et al. [25], Buabeng-Andoh and Baah [26], mobile
library by Chang [27], Wu and Wu [28], e-government service
[29], m-health service [15], acceptance of digital payment
platforms by Tarhini et al. [13], Kuciapski [30], Sivathanu
[31], Sobti [32], Gupta et al. [33], Rahi et al. [34], Giovanis et
al. [35], Odoom and Kosiba [36] and other fields. Then, our
previous research tested Combined UTAUT-IRT intending to
use a digital fishery platform [37], [38]. As far as searching the
database of reputable journal publishers has not found research
on the intention to accept ADAS, either using the UTAUT
model or the PMT-UTAUT combination (see Figure 1).

Perceived
Vulnerability

Perceived

Severity ) Behaviour
| Attitude — Tatoniion

Performance
Expectancy

Effort
Expectancy

Figure 1. Conceptual Framework

Compared to the results of previous studies, this research
has its characteristics because the context studied has never
been investigated or researched in previous studies. Previous
research in various countries has tested the Protection
Motivation Theory (PMT) in the context of tobacco
acceptance and protecting information security, but what has
yet to be done is in the context of ADAS acceptance. Even
though Jun et al. [12] wrote about the PMT-UTAUT2
hypotheses regarding the acceptance of ADAS, this
publication is only in the form of a literature treatise, not the

results of field research. Previous research in various countries
has tested UTAUT in the context of acceptance of e-computer-
assisted audit techniques and tools (CAATTS), online tax
filing, e-learning, mobile libraries, e-government services, m-
health services, and digital payments. , but what has not been
done is in the context of ADAS acceptance. Therefore, it's not
just testing related to ADAS acceptance that has never been
tested using PMT and UTAUT or other theories; more
specifically, the novelty of this research will test the
combination of C-PMT-UTAUT.

Then the hypotheses of this research are:

H1. The perceived vulnerability will influence attitude to
ADAS

H2. The perceived severity will influence attitude toward
ADAS.

H3. The performance expectancy will influence attitude
toward ADAS.

H4. The effort expectancy will influence attitude toward
ADAS.

H5. The attitude will influence Behaviour Intention to use
ADAS

3. RESEARCH METHODOLOGY

The research method, which includes research stages,
research locations, observed/measured variables, models used,
research design, as well as data collection and analysis
techniques, can be described as explained below:

3.1. Research process

Figure 2 is the research process.

Identify the research
l methodology
Define the research )
problem, aim and Data collection
obiectives l
Data analysis and
Literature Review madel testing
Findings and
Formulate the discussion
research hypotheses l
L Conclusion:
Develop the Research limaitation,
research conceptual | | recommendation and
model research implications

Figure 2. Research process
3.2. Research location
The research locations are Jakarta and Tangerang. The

basis for choosing Jakarta as the research location was because
Jakarta is a city where four-wheeled traffic flows from



supporting cities. Tangerang was selected as the following
research location because automotive users in Tangerang City,
South Tangerang City, and Tangerang Regency are buffer
cities contributing significantly to traffic jams in DKI Jakarta.

3.3. Population and sample

The population is all car owners who drive their cars
(owner drivers) in Jakarta, Tangerang City, South Tangerang
City, and Tangerang Regency. Samples will be taken from the
population.

3.4. Data collection technique

Because the exact number of owner drivers is unknown,
the sampling technique used is convenience or non-
probability. The sample size for non-probability sampling Hair
et al. [39] suggests multiplying the number of indicators
multiplied by 5 to 10. The number of indicators in this study
is 22 items; if multiplied by ten, the total sample is 220, which
meets the minimum sample size.

3.5. Measurement instrument

The measurement instrument for the severity variable
adopts four items developed by Johnston and Warkentin [40]
in in the study of Jun et al. [12]. Likewise, the measurement
instrument for the vulnerability variable also adopts the four
items developed by Johnston and Warkentin [40] in in the
study of Jun et al. [12]. Meanwhile, the research instrument for
the variable Performance expectancy, Effort expectancy, was
adapted from a questionnaire developed by Venkatesh [19].

3.6. Data analysis method

This study will use the PLS-SEM analysis technique with
the help of SmartPLS version 3.0 software. SEM-PLS data
analysis will include outer model evaluation measurements to
test reliability and validity and structural models or inner
model evaluations to statistical T-tests or hypothesis tests [41].
Finally, the test results will be analyzed in depth to find the
research results.

The analysis technique of this study uses PLS-SEM
because PLS-SEM allows for estimating models with many
constructs and items, even when the sample size is limited
(see[42]). Hair et al. [42] said that unlike traditional
approaches, PLS-SEM calculates the relationships between
measurement and structural models separately, enabling
application in situations where nonnormal data is prevalent.
While this is a notable advantage for social science studies that
often encounter nonnormal data, it alone does not justify its
use sufficiently.

In a structural equation model with latent constructs, there
are two components. The first component is the structural
model, which shows the relationships between the latent
constructs and only allows for recursive relationships. If the T-
Statistic value > 1.96 and the P-value < 0.05, then the
hypothesis is proven significant [43].

The second component is the measurement models, which
include the relationships between each latent construct and its
observed indicators. PLS-SEM permits only unidirectional
relationships, with each indicator associated with a single
latent construct. The outer model includes indicator reliability
(outer loading > 0.70), convergent validity (AVE > 0.50),

Composite Reliability (> 0.70), and discriminant validity
using the Fornell-Larcker Criterion test [43].

4. RESULT AND DISCUSSION

The research results, which are the results of statistical
processing of the data collected from the field, are presented
in two presentations of the test results, namely the results of
the outer model test and the results of the inner model test from
the Structural Equation Model - Partial Least Square (SEM-
PLS) analysis.

4.1. Outer model evaluation

The results of the outer model test show that all items or
indicators of each research variable have outer loadings or
factor loadings > 0.70 (comp. [43]), as shown in Table 1. All
indicators of each research variable are proven valid or meet
indicator reliability.

Table 1. Factor Loading
Table 1. Factor Loading

Perceived Vulnerability

VNI 0.803
VN2 0.845
VN3 0.866
Perceived Severity
SV1 0.756
Sv2 0.852
SV3 0.724
Performance Expectancy
PE1 0.906
PE2 0.917
PE3 0.931
PE4 0.899
Effort Expectancy
EEl 0.833
EE2 0.898
EE3 0.891
EE4 0.884
Attitude
ATT1 0.932
ATT2 0.948
ATT3 0.936
ATT4 0.939
ATTS 0.923
Behaviour Intention
BI1 0.922
BI2 0.921
BI3 0.930

Table 2. Construct reliability and validity

Cronbach's Composite Average Variance

Alpha Reliability  Extracted (AVE)
Attitude 0.964 0.972 0.875
Behaviour 0.915 0.947 0.855
Intention
Effort 0.900 0.930 0.769
Expectancy
Perceived 0.700 0.822 0.607
Severity
Perceived
Vulnerability 0.791 0.876 0.703
Performance 0.934 0.953 0.834

Expectancy




Table 3. Discriminant validity-ornell-larcker criterion

AT BI

AT 0.936

BI 0.770 0.925

EE 0.628 0.615 0.877

PE 0.444 0.392 0.292 0.779

PV 0.175 0.172 0.227 0.304 0.838

PE 0.820 0.701 0.635 0.535 0.289 0.913

AT: Attitude; BI: Behaviour Intention; EE: Effort Expectancy; PE:

Perceived Severity; PV: Perceived Vulnerability; PE: Performance
Expectancy

EE PE PU PE

Table 4. Path coefficients

Original ..
. . T Statistics
Hipotesis Sa(l(l;g)le (O/STDEV)) P Values
Perceived Vulnerability
HI1 > Attitude -0.083 2.190 0.029
Perceived Severity
H2 > Attitude 0.037 0.867 0.386
Performance
H3 Expectancy ->Attitude 0.704 12.243 0.000
Effort Expectancy
H4 > Attitude 0.189 3.523 0.000
ps Attitude >Behaviour -, 57 19.726 0.000
Intention

The results of the outer model test also prove that each
variable is valid, as evidenced by all Average Variance
Extracted (AVE) values for each variable > 0.50 (comp. [44]),
as shown in Table 2. In addition to each variable being proven
valid, each variable in this study is also proven to be reliable,
as demonstrated by the results of Composite Reliability values
and Cronbach's Alpha values > 0.70 (comp. [45]), as shown in
Table 2.

The results of the Fornell-Larcker Criterion test show that
the value of each variable is greater than the correlation value
with other variables, as shown in Table 3. So each variable is
proven valid or fulfills discriminant validity.

4.2. Inner model evaluation

The results of the inner model test prove that only one
hypothesis is not proven, namely H2, because perceived
severity does not affect the positive attitude of automatic users
towards the Advanced Driver Assistance System (ADAS).
After all, the T-Statistic value is 0.867 <1.96, and the P-value
is 0.386 > 0.05 (see Table 4). Therefore, apart from H2, all
hypotheses are proven.

The non-significant effect of perceived severity on attitude
toward ADAS suggests the presence of other underlying
factors that may have influenced individuals' attitudes in this
context. While previous research has indicated a positive
association between perceived severity and attitudes toward
safety-related technologies [6], our findings deviate from this
trend. But previous study by Sabzmakan [7], as well as
Menard et al. [8] and Lee et al. [10] find that the severity was
not significant factor of PMT. One possible explanation for
this non-significant effect could be the participants' pre-
existing attitudes and beliefs about ADAS. It is plausible that
individuals already held well-established attitudes toward
ADAS, rendering the impact of perceived severity less
influential in shaping their overall attitude. Furthermore, the
non-significant effect of perceived severity on attitude toward

ADAS suggests considering alternative variables that might
mediate or moderate this relationship. For instance, individual
differences in risk perception or prior exposure to ADAS
technologies could influence the extent to which perceived
severity impacts attitude formation. Investigating these
potential mediators and moderators could provide valuable
insights into the complexities of the perceived severity-attitude
relationship.

The implications of this non-significant effect extend
beyond theoretical contributions. From a practical standpoint,
understanding the factors that shape individuals' attitudes
toward ADAS is crucial for effectively implementing and
accepting these systems. Therefore, acknowledging the
absence of a direct effect of perceived severity on attitude
highlights the importance of considering other influential
factors in developing persuasive communication strategies or
interventions to promote positive attitudes toward ADAS.
Therefore, the unsupported hypothesis H2 regarding the effect
of perceived severity on attitude toward ADAS necessitates
further elaboration and exploration. The potential explanations
discussed above offer directions for future research in order to
uncover the underlying factors and mechanisms that shape
attitudes toward ADAS. This enhanced understanding will aid
in developing effective strategies for promoting the acceptance
and adoption of ADAS technologies in the context of road
safety.

Table 4 shows that the T-statistic value of H1 is 2.190 >
1.96, and the P-value is 0.029 <0.05, so it can be stated that
perceived vulnerability has a positive and significant effect on
the positive attitude of automotive users towards ADAS.
Furthermore, the effect of performance expectancy on the
positive attitude of automotive users towards ADAS is also
proven to be positive and significant, as indicated by the T-
statistic value of 12.243 > 1.96 and the P-value of 0.000 <0.05,
and thus H3 is confirmed. Furthermore, the effect of effort
expectancy on the positive attitude of automotive users
towards ADAS has also proven positive and significant, as
evidenced by the T-statistic value of 3.523 > 1.96 and the P-
value of 0.000 <0.05, so H4 is also confirmed. Furthermore,
the effect of attitudes on the intention of automotive users to
use ADAS also proved positive and significant, as indicated
by the T-statistic value of 19,726 > 1.96 and the P-value of
0.000 <0.05. Thus, H5 was confirmed.

Tabel 5. Specific indirect effects

Original T Statistics P Values
Sample (O) (JO/STDEV))
Effort Expectancy
->Attitude ->Behaviour 0.146 3.399 0.001
Intention
Perceived Severity
->Attitude ->Behaviour 0.029 0.868 0.385
Intention
Perceived Vulnerability
->Attitude ->Behaviour -0.064 2.208 0.027
Intention
Performance Expectancy
->Attitude ->Behaviour 0.542 9.547 0.000
Intention

Table 5 shows that attitude is proven to mediate the effect
of effort expectancy on the intention of automotive users to
use ADAS, as indicated by a T-statistic value of 3.399 > 1.96
and a P-value of 0.001 <0.05. Likewise, attitude is proven to
mediate the effect of perceived vulnerability on the intention



of automotive users to use ADAS, as indicated by the T-
statistic value of 2.208 > 1.96 and P-value of 0.027 <0.05.
Then, attitude is also proven to mediate the effect of
performance expectancy on the intention of automotive users
to use ADAS, as indicated by a T-statistic value of 9.547 >
1.96 and a P-value of 0.000 <0.05.

The results of this study indicate that the higher the
vulnerability to the risk of traffic accidents, the more positive
the attitude of car users towards the use of the ADAS driver
assistance system. The finding confirms the result study of
Yildirmm et al. [46], Gonzalez-Castro et al. [47], and De
Coninck et al. [48]. As we understand it, ADAS is a
technology designed to help drivers reduce the risk of traffic
accidents through warning and action when a potentially
hazardous situation is detected. Self-perceived vulnerability is
a concept that has been studied extensively in health
psychology and health-related human behavior. This concept
refers to a person's awareness of their health risks and ability
to avoid or reduce them. In the context of a traffic accident, a
person with a high perceived vulnerability is more aware of
the potential risks of an accident and more open to using
ADAS technology that can help reduce that risk. This study
found that the wvulnerability factor had a positive and
significant effect on the attitude of drivers toward ADAS. This
shows that the higher the perceived vulnerability, the more
positive drivers' attitudes toward using ADAS technology to
reduce the risk of traffic accidents.

The second discussion of this study found that the
performance expectations of the Advanced Driving Assistance
System (ADAS) technology could have been more optimal to
affect the positive attitude of drivers toward driver assistance
systems. In this context, performance expectation refers to the
user's belief in the ability of ADAS technology to improve
vehicle performance and driving safety. This study confirms
the results of study by Siswanto [49], Shara and Widodo [50],
and Razzak and Jassem [51]. The higher the performance
expectations of users in this study, the more positive the
attitude of drivers toward driver assistance systems.

This can be explained by the user's belief that ADAS
technology can increase vehicle efficiency and improve
driving safety. In this case, car users who have more
confidence in the ability of ADAS technology to improve
vehicle efficiency and driving safety tend to be more
optimistic about this technology. This study also shows that
drivers' education level and age influence performance
expectations and attitudes toward the ADAS system. Younger
and more educated drivers tend to have higher performance
expectations and positive attitudes toward the ADAS system.

The third discussion in this study shows that the user's
effort expectancy for the ease of use of ADAS technology
affects the positive attitude of automotive users towards
ADAS. This study confirms the results study by Siswanto
[49], Shara and Widodo [50], and Razzak and Jassem [51]. In
this context, effort expectancy refers to the user's belief about
the ease of use of ADAS technology and the user's readiness
to deal with changes in driving behavior. In this study, the
higher the user's perceived level of effort expectancy, the more
positive the attitude of automotive users toward ADAS. This
can be explained by the user's belief that ADAS technology is
easy to use and does not require the user to make significant
changes in driving behavior. In this case, automotive users
who feel more comfortable with ADAS technology and
believe it is easy to use tend to have a more positive attitude.

The results showed that effort expectancy or user
expectations for the ease of use of ADAS technology affect the
attitude of automotive users towards ADAS. In this case, the
attitude in question is an attitude that includes the user's trust,
assessment, and evaluation of ADAS technology. This
research shows that the higher the level of effort expectancy
felt by the user, the more positive the attitude of automotive
users toward ADAS. This can be explained by users' belief that
ADAS technology is easy to use and does not require
significant changes in driving behavior.

In this context, effort expectancy mediates between other
factors, such as performance expectancy and user attitude
towards ADAS. In other words, the higher the user's perceived
level of effort expectancy, the stronger the relationship
between performance expectancy and the user's attitude
toward ADAS.

The fifth discussion in this study is that the positive attitude
of automotive users towards ADAS has a positive and
significant effect on their intention to use the technology. This
means that the more positive the user's attitude towards
ADAS, the more likely they are to use the technology in
driving. This finding confirms the result of study by Hussein
and Wahid [52], Hussein [53], Sari et al. [54], Pertami and
Sukaatmadja [55], and Sari [56].

The results of this study, taken as a whole, may have
important implications for automakers and policymakers in
designing more effective marketing campaigns and product
development strategies. In this regard, manufacturers must
consider factors such as performance expectations and
demographics when designing more effective marketing
campaigns and product development strategies. On the other
hand, policymakers can use the results of this research to
increase public awareness of the benefits of ADAS technology
and encourage the use of this technology as part of efforts to
improve driving safety

5. CONCLUSIONS

Based on the research results, it can be concluded that,
except for Hypothesis 2, all hypotheses are proven. The
perceived vulnerability variable is proven to have a positive
and significant effect on the attitude of automotive users
toward ADAS because its T-Statistic is more than 1.96, and its
P-value is lower than 0.05. Likewise, the performance
expectancy variable is proven to have a positive and
significant effect on the attitude of automotive users toward
ADAS because its T-Statistic is more than 1.96, and its P-
value is lower than 0.05. The effort expectancy variable has
also been shown to have a positive and significant effect on
the attitude of automotive users toward ADAS because its T-
Statistic is more than 1.96, and its P-value is lower than 0.05.
Finally, the attitude of automotive users toward ADAS has a
positive and significant effect on their intention to use ADAS
because its T-Statistic is more than 1.96, and its P-value is
lower than 0.05. So only the variable perceived Severity is not
proven to have a positive and significant effect on the attitude
of automotive users towards ADAS

The study's findings have significant practical implications
for policymakers, car manufacturers, and technology
developers involved in Advanced Driver Assistance Systems
(ADAS). Policymakers can raise awareness and educate the
public about ADAS benefits while incentivizing adoption
through tax benefits and reduced insurance premiums. Car



manufacturers can enhance perceived vulnerability by
emphasizing risks associated with traditional driving methods,
improve performance expectancy through continuous research
and development, and ensure user-friendly experiences to
increase positive attitudes towards ADAS. Technology
developers should prioritize usability by designing user-
centered ADAS and address concerns about severity to
influence attitudes towards ADAS positively. These
implications aim to create an environment conducive to ADAS
adoption, enhancing road safety and reducing accidents.

The theoretical benefit of this research is the creation of a
C-PMT-UTAUT conceptual model, which future researchers
can then test. In addition, the results of this market research
can also serve as a basis for future Applied Research and
Development Research.

Further research in the ADAS context should investigate
the relationship between perceived severity and attitudes
towards ADAS, considering potential mediators or moderators
such as risk perception and personal accident experiences.
Longitudinal studies are needed to assess the stability of
attitudes and intentions towards ADAS over time and their
impact on adoption and sustained usage. Additionally,
research should focus on user experience and usability aspects
of ADAS to identify areas for improvement, considering users'
perceptions, challenges, and preferences related to the
interface, system feedback, and adaptability in various driving
conditions. Exploring the influence of cultural and contextual
factors on attitudes towards ADAS is crucial for tailoring
strategies globally by examining the interaction of cultural
norms, driving habits, and regulatory frameworks with
attitudes and acceptance of ADAS. Addressing these areas will
provide a deeper understanding and inform targeted strategies
for promoting ADAS adoption and usage.

The study has several limitations. Firstly, it has a limited
geographical scope, focusing only on Jakarta and Tangerang,
which may limit the generalizability of the findings to other
locations. Secondly, convenience sampling was used,
introducing potential bias and limiting the sample's
representativeness. Nonresponse bias and the absence of
qualitative data further affect the generalizability and depth of
understanding. Furthermore, the findings may not apply to
other contexts due to specific factors. Lastly, the study needs
formation on the timeframe of data collection and the stability
of relationships over time, potentially impacting the dynamic
nature of attitudes and intentions towards ADAS.

Future research can address the study's limitations by
expanding the geographical scope to include a broader range
of cities or regions, allowing for a more comprehensive
understanding of attitudes and intentions toward ADAS.
Implementing diverse sampling techniques, such as random or
stratified  sampling, can enhance the sample's
representativeness and improve the findings' validity and
reliability. Future studies should provide information on
response rates and incorporate qualitative data through
interviews, focus groups, or observational studies to mitigate
nonresponse bias, providing richer insights into car owners'
experiences and perspectives. Considering contextual factors,
such as cultural norms and technological advancements, can
enhance the applicability of the findings to different contexts.
Employing longitudinal designs and assessing stability over
time will capture the dynamic nature of attitudes and intentions
towards ADAS, identifying trends and factors influencing
relationships. Transparent reporting of the data collection
timeframe will facilitate comparisons across studies,

contributing to a comprehensive understanding applicable
across diverse locations and contexts.
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