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ABSTRACT: The adoption of autonomous vehicles (AVs) promises sig-
nificant benefits, yet public acceptance varies across different automation
levels. This study examines factors influencing public concern over using
Level 3 (conditional automation), Level 4 (high automation), and Level 5
(full automation) AVs among Seoul citizens. Analyzing survey data from 209
participants with a Seemingly Unrelated Ordered Logit regression model,
the study identifies key socio-demographic and perceptual factors affect-
ing AV acceptance. Findings reveal that younger individuals (aged 20-29)
are significantly less concerned about Level 5 AVs compared to older age
groups, indicating age influences openness to full automation. Those with
abachelor's degree show higher concern over Level 3 AVs but lower concern
over Level 4 AVs, suggesting the education level affects perceptions differ-
ently across automation levels. Frequent drivers (30-40 hours per week)

exhibit more apprehension toward Level 3 AVs, possibly due to attachment
to manual driving. Concerns about system safety, security threats from
hackers, and skepticism about AVs' ability to reduce accidents or emissions
significantly increase apprehension across all levels. Notably, individuals
willing to pay for self-driving technology are less concerned about Level 5
AVs, reflecting that investment willingness correlates with acceptance.
These findings provide valuable insights for planners and policymakers to
develop targeted strategies that address specific public concerns, inform
policy decisions, and promote effective adoption of AV technology.
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1. INTRODUCTION

The automotive industry is undergoing a profound transfor-
mation with the advent of advanced vehicular technologies,
including autonomous vehicles (AVs), smart vehicle options,
and alternative fuel sources. Over the past few decades, rapid
technological advancements have profoundly reshaped the
automotive sector, with autonomous vehicles (AVs) emerging
as one of the most transformative innovations in contem-
porary transportation and mobility systems (Hussain et al.,
2021). The emergence of autonomous vehicle (AV) technology
marks a transformative shift in urban life and human mobil-
ity, presenting both opportunities and challenges that will
increasingly influence various aspects of society as the tech-
nology evolves (Woldeamanuel & Nguyen, 2018). To mitigate
human errors in driving, a variety of advanced driver-assis-
tance systems have been integrated into modern vehicles,
making the progressive enhancement of automation levels
an inevitable direction in automotive development (Li et al.,
2023). Autonomous vehicles, also known as driverless or ro-
botic cars, are motor vehicles capable of autonomous driving,
leveraging technologies such as radar, GPS, and computer
vision to sense their surroundings (Howard & Dai, 2014).
The adoption of autonomous vehicles is anticipated to offer
a range of societal benefits, including enhanced safety and
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comfort, more efficient use of land and energy resources, and
improved environmental sustainability (Yuen et al., 2020).
Autonomous vehicle technologies have the potential to save
thousands of lives in the transportation industry, as human
conduct is responsible for nine out of ten serious traffic acci-
dents. They can also ease traffic, increase mobility, and boost
productivity (Chao, 2017). According to U.S. Department of
transportation (DOT) and the national highway traffic safety
administration (NHTSA), their main mission is to save lives,
prevent injuries, and reduce the economic costs of roadway
crashes through education, research, safety standards, and
enforcement activity. As autonomous car technologies de-
velop, they could significantly lower the number of people
killed in traffic accidents every day (Chao, 2017). Following
this structure, the US society of automotive engineers (SAE)
have defined six levels of autonomous driving, from 0 to 5.
Descriptions of each level of autonomous vehicle technology
are given in Table 1.

Traffic crashes and pollution have increasingly burdened
daily life, with significant consequences. Traffic accidents are
amajor global public health issue, causing over 1.35 million
deaths or disabilities annually-primarily in low- and middle-
income countries-and are projected to become the seventh
leading cause of death by 2030 (Ahmed et al., 2023). For high
income countries like USA, they recorded 34,080 fatalities
from automobile crashes, with 90% attributed to driver error
in 2012, while Europe saw over 28,000 deaths on the roads,
with four times as many people permanently disabled (Kyri-
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Level 0
(No Automation)

Zero autonomy; the driver performs all driving tasks.

Level 1 Vehicle is controlled by the driver, but some driving assist features may be included in the vehicle design.
(Driver Assistance)
Level 2 Vehicle has combined autonomous functions, like acceleration and steering, but the driver must remain engaged

(Partial Automation)

with the driving task and monitor the environment at all times.

Level 3

(Conditional Automation) the vehicle at all times with notice.

Driver is a necessity, but is not required to monitor the environment. The driver must be ready to take control of

Level 4 The vehicle is capable of performing all driving functions under certain conditions. The driver may have the option
(High Automation) to control the vehicle.
Level 5 The vehicle is capable of performing all driving functions under all conditions. The driver may have the option to control

(Full Automation) the vehicle.

Table 1: Descriptions of each level of autonomous vehicle technology (Chao, 2017)

akidis et al., 2015). In addition, USA road accident fatalities
increased to 40,000 in 2020 (Ahmed et al., 2023) and 42,915
in 2021 (Ehsani et al., 2023). In South Korea, 2008 data from
the Korea Road Traffic Authority reported 215,822 traffic ac-
cidents, resulting in 5,870 fatalities and 338,962 injuries,
equating to a daily average of 591.3 accidents, 16.1 deaths,
and 928.7 injuries. But after covid-19 pandemic, Korea has
seen decreased number in road fatalities as of 2735 (ITF,
2024). If current trends continue, road traffic injuries are
projected to become the fifth leading cause of death globally
by 2030, with disparities between developed and developing
countries expected to widen (Kyriakidis et al., 2015).

In response to growing concerns over rising carbon emis-
sions, high rates of traffic accidents, and congestion, the
development and adoption of AVs are seen as revolutionary
steps toward addressing these global transportation chal-
lenges (Anderson et al., 2016). Autonomous vehicles (AVs)
aim to enhance road safety by transferring control of critical
driving tasks from humans to machines; however, achieving
these safety benefits relies not only on technological progress
but also on the extent and pace of public acceptance and
adoption (Moody et al., 2020). Safety improvements may be
realized shortly after widespread AV adoption, addressing
issues like distracted driving, which claimed 3,154 lives and
injured an estimated 424,000 more in the U.S. in 2015 (Chao,
2017). AV sensors can adhere to traffic rules with greater alert-
ness and responsiveness than human drivers. Moreover, the
automation of vehicles is likely to result in smoother traffic
flow and reduced congestion, as human input is minimized.
Fuel efficiency and environmental benefits further empha-
size the feasibility of AVs, particularly through vehicle pla-
tooning, which enhances efficiency regardless of fuel type.
Automated vehicles’ ability to navigate in non-conventional
ways compared to human drivers can reduce overall energy
consumption in the transportation sector (Howard & Dai,
2014). Additionally, shared driverless vehicles present an
affordable access point for the public, potentially increasing
adoption, lowering costs, and maximizing network benefits.
This shift could also reduce the land required for parking and
the resources needed for vehicle production, contributing to
significant environmental gains.

Autonomous vehicles (AVs), tested and deployed in several
cities worldwide, are considered a promising mode of trans-
port; however, understanding their transformative impact on
transportation remains limited due to reliance on attitudinal
measures and the lack of future-oriented public perspectives
(Dai et al., 2023). Despite the potential benefits, the success
of AV technology depends on public acceptance. People’s
mindsets and attitudes play a crucial role in determining
the pace of new technology adoption, thereby influencing
the extent to which the benefits of automated vehicles can
be realized (Liljamo et al., 2018). The degree to which indi-
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viduals are willing to adopt this technology will ultimately
determine its future. Although driverless technology has
the capacity to reshape society, there remains reluctance
due to concerns over safety, control, and liability. The AV
industry continues to advance its technology in prepara-
tion for public deployment, with experts anticipating that
greater integration will yield numerous benefits while also
introducing various challenges and potential adverse effects
(Woldeamanuel & Nguyen, 2018). Social demographics also
play a critical role in the adoption process, revealing which
segments of the population are more receptive to this shift
and which remain hesitant. For instance, a survey conducted
in Germany, China, Japan, and the U.S. found that while 59%
of respondents viewed autonomous driving as a useful ad-
vancement, 31% were uneasy about the prospect of riding in
an autonomous vehicle, and 54% doubted the technology’'s
reliability. Awareness of autonomous driving was notably
higher in Germany (67%) and China (64%) compared to Japan
(29%) (Kyriakidis et al., 2015).

While extensive research has explored public perceptions
of AVs as awhole, there is a lack of detailed understanding of
how perceptions vary across different levels of automation
(Levels 3, 4, and 5), which is critical given the distinct shifts in
control between humans and machines at each level. This gap
in knowledge is particularly critical as these levels represent
distinct transitions in the balance of control between humans
and machines. Understanding these perceptions is essential
for policymakers and industry stakeholders to address public
concerns effectively and promote smoother adoption of AV
technology. Furthermore, existing studies often focus on gen-
eral attitudes toward AVs in western contexts, with limited
research examining perceptions in technologically advanced
cities like Seoul, South Korea. Given Seoul’s rapid innovation
in smart technologies and urban mobility solutions, the city
provides a unique context for studying how public percep-
tions align with advanced AV technologies.

This study aims to identify the factors influencing public
perception and concern regarding the use of Level 3, Level 4,
and Level 5 autonomous vehicles in Seoul, South Korea—
a city at the forefront of technological innovation. Rather
than treating AVs as a monolith, we study level-specific per-
ceptions aligned with today’s limited-scope deployments (L3
conditional automation; geofenced L4 pilots). L5 is included
solely as a forward-looking benchmark, not as an assumed
near-term reality. By analyzing survey data from 209 Seoul
citizens, the study aims to understand how individuals in
this technologically advanced environment perceive differ-
ent levels of AVs and how these perceptions might influence
their willingness to transition from conventional vehicles to
those with varying degrees of automation. The necessity for
detailed modeling, specifically through Seemingly Unrelated
Ordered Logit (SUOL) regression, allows for a comprehensive
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examination of these perceptions across different levels of
AVs, considering the interdependencies among them. The
main contributions of this study are as follows:

1. The study identifies critical socio-demographic and per-
ceptual factors that influence public concerns across dif-
ferent levels of AVs (Levels 3, 4, and 5) by utilizing Seem-
ingly Unrelated Ordered Logit (SUOL) regression, which
provides a robust analytical framework that accounts for
the interdependencies between concerns at different AV
levels.

2. The study offers valuable insights into how different seg-
ments of the population in Seoul perceive AV technology,
highlighting potential barriers to adoption and areas
where public education and policy interventions may be
necessary. The findings can inform policymakers and trans-
portation planners in developing strategies that address
public concerns, thereby facilitating smoother integration
of AV technology into society.

The remainder of this paper is structured as follows: Sec-
tion 2 provides a comprehensive literature review on public
perceptions of autonomous vehicles and the factors influenc-
ing their adoption. Section 3 describes the survey design and
data collection methods used to gather insights from Seoul
citizens. In Section 4, we outline the methodology, including
the formulation of the Seemingly Unrelated Ordered Logit
(SUOL) regression model employed in the analysis. Section 5
presents the results and discusses the implications of the
findings for policymakers and industry stakeholders. Finally,
Section 6 concludes the study, highlighting limitations and
suggesting directions for future research.

2. LITERATURE REVIEW

The literature on autonomous vehicles (AVs) is extensive,
exploring a wide range of topics from public perceptions to
the social and economic impacts of AV adoption. To provide
a comprehensive understanding, this literature review is or-
ganized into two sections. The first section focuses on the
socio-demographic, technological, and urban planning di-
mensions that influence adoption rates and the transforma-
tive potential of AVs in creating safer, more sustainable cities.
The second section acceptance, and concerns surrounding
AV technology, highlighting how demographic, cultural, and
financial factors shape public attitudes.

2.1 AV Adoption Factors and Their Social Implications

The adoption of autonomous vehicles (AVs) is shaped by a va-
riety of socio-demographic, technological, and urban plan-
ning factors, all of which play important roles in determining
the pace and scale of integration. Socio-demographic charac-
teristics, such as age, income, education, and driving experi-
ence, significantly influence attitudes toward AVs. Clark et
al. (2016) observed that individuals with higher incomes and
prior experience with advanced driving aids, such as adap-
tive cruise control, were more likely to trust and investin AV
technology. Alessandrini et al. (2015) noted that older adults
and individuals with disabilities could benefit significantly
from AVs due to improved mobility and independence, mak-
ing these groups more likely to support adoption.

Public acceptance of highly autonomous (HAV) and fully
autonomous vehicles (FAV) is strongly influenced by per-
ceived benefits and trust, with FAVs viewed more positively
than HAVs; perceived benefits had a greater impact than per-
ceived risks on general acceptance, behavioral intention,
and willingness to pay, providing insights for strategies to
enhance AV adoption (Liu et al., 2019). A survey in Saudi
Arabia found that the public is generally receptive to autono-
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mous vehicles (AVs), with attitudes influenced by perceived
benefits, costs, convenience, and safety, and awareness of AV
advantages increasing with age, providing insights to guide
their development and deployment regionally and globally
(Aldakkhelallah et al., 2023). Othman (2021) provides a re-
view of research on public acceptance of autonomous vehicles
(AVs), emphasizing that, despite their potential benefits in
mobility, energy efficiency, and emissions reduction, success-
ful adoption is contingent upon factors such as social accept-
ance, safety, ethics, liability, regulatory frameworks, and the
impact of recent events like the pandemic, while legal and
regulatory systems remain largely reactive to technological
advancements. Mircea et al. (2025) found that demographic
factors significantly influence public perception and trust in
Autonomous Vehicles (AVs): younger individuals are more fa-
miliar and receptive to AVs, higher education correlates with
reliance on academic sources, and certain professional groups
are more concerned about job impacts, while cybersecurity
concerns are independent of age. These findings highlight the
need to consider demographics when designing strategies for
AV adoption and public education.

Economic considerations also drive AV adoption. Ales-
sandrini et al. (2015) emphasized that shared autonomous
vehicles (SAVs) could reduce the financial burden of private
vehicle ownership by shifting to pay-per-use models. This
transition could democratize access to mobility while simul-
taneously reducing the environmental footprint of trans-
portation. Gkartzonikas & Gkritza (2019) highlighted that
younger generations, particularly Generation Y, are more
inclined to adopt SAVs due to their preference for flexible and
cost-effective transportation options.

Urban planning and infrastructure readiness are equally
critical in facilitating AV adoption. Harrow et al. (2018) argued
that AVs have the potential to transform urban landscapes
by reducing the need for parking spaces and promoting more
sustainable city designs. Alessandrini et al. (2015) noted
that AVs could free up significant amounts of urban land
currently devoted to parking, enabling the development of
greener, more pedestrian-friendly environments. Moreover,
Litman (2020) stressed the importance of proactive policies
and investments in infrastructure, such as high-speed com-
munication networks and dedicated AV lanes, to support the
seamless operation of AVs. Elliott et al. (2019) highlights that
while connected and autonomous Vehicle (CAV) technologies
have advanced rapidly, integrating various components-such
as collision and pedestrian avoidance-into a unified, secure,
and efficient system remains a key challenge, especially in
complex urban intersections.

Safety remains a key barrier to AV adoption, with concerns
over equipment failure and cybersecurity risks often cited as
major deterrents. Bansal et al. (2016) identified equipment
failure as a primary concern among potential users, while
Schoettle & Sivak (2014) highlighted apprehensions about
the reliability of AV systems in dynamic traffic environments.
Public education campaigns emphasizing the safety ben-
efits of AVs, such as their ability to reduce crashes caused by
human error, could help alleviate these concerns and build
trust in the technology. Trust in autonomous vehicles (AVs)
is strongly influenced by the type of explanation provided
and the perceived level of driving risk, with attributional
explanations enhancing trust under low-risk conditions but
reducing it when risk is high, highlighting the complex in-
teraction between communication strategies and user trust
(Ha et al., 2020). Lazanyi (2023) paper highlights that while
autonomous vehicles (AVs) are already available, their adop-
tion is limited due to perceived technological, IT, and ethical
risks, emphasizing that cultural factors, alongside individual
demographics, play a significant role in shaping public risk
perception and acceptance of AVs.
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Environmental benefits of AVs also play an important role
in their adoption. Vehicle platooning and optimized traffic
flow enabled by AV technology can significantly reduce fuel
consumption and greenhouse gas emissions, making AVs an
attractive option for addressing climate change (Milakis et al.,
2017). Furthermore, the integration of electric vehicle (EV)
technology with AV systems could amplify these environmen-
tal benefits, contributing to a cleaner and more sustainable
transportation future.

Despite these advancements, gaps in policy and public un-
derstanding remain significant hurdles. Studies like Milakis
et al. (2017) emphasize the need for collaboration between
policymakers, industry stakeholders, and researchers to en-
sure that AV technology is integrated in a way that maximizes
social benefits while minimizing potential drawbacks. Ad-
dressing these gaps through targeted interventions, such as
subsidies for AV adoption or investments in infrastructure,
will be essential for accelerating the transition to autono-
mous mobility.

2.2 Public Perceptions of Autonomous Vehicles

Public perception is a critical factor in the widespread adop-
tion of autonomous vehicles (AVs). Awareness, trust, and
concerns about AVs vary significantly across regions, de-
mographics, and cultural contexts. Schoettle & Sivak (2014)
found that while 71% of respondents in the US, 66% in the
UK, and 61% in Australia were familiar with AVs, concerns
about safety, security, and performance compared to human
drivers persisted. These concerns underline the challenge
of building public trust in the technology. Public concerns
remain a major barrier to the adoption of autonomous vehi-
cles (AVs), as survey findings reveal generally more negative
than positive sentiments-particularly among sociable and
driving-enthusiastic individuals-suggesting that future re-
search should distinguish between attitudes toward riding
in AVs and sharing the road with them to better understand
public acceptance dynamics (Tennant et al., 2019). Hilgarter
& Granig (2020) reported that respondents generally view
autonomous vehicles (AVs) positively, considering them as
alternatives rather than replacements for existing transport
modes-particularly beneficial in rural areas for enhancing
mobility-while perceptions of safety were influenced mainly
by prior experience with AVs and vehicle speed. On the other
hand, Stoma et al. (2021) found that the traditional car us-
ers recognize the potential of autonomous vehicles (AVs),
but factors such as cost, legal regulations, and public con-
viction suggest that AVs will not be widely adopted soon,
with hybrid and electric vehicles expected to dominate in
the near future.

Kyriakidis et al. (2015) conducted a global survey in Ger-
many, China, Japan, and the US, reporting that 59% of re-
spondents viewed AVs positively. However, 31% expressed un-
ease about riding in autonomous vehicles, and 54% doubted
the technology's reliability. Awareness levels were notably
higher in Germany and China compared to Japan, highlight-
ing the influence of cultural and national factors in shaping
perceptions. Similarly, Xu & Fan (2019) found a generally
optimistic outlook on AVs in China, with 45.28% of respond-
ents expecting reduced insurance costs due to fewer crashes
and 42.35% anticipating a lower risk of accidents. A study
in Ghana found that their public generally holds positive
and optimistic views toward Autonomous Vehicles (AVs),
though safety concerns persist and most prefer partial con-
trol, favoring Level 3 automation or below; it emphasizes the
need for government initiatives in infrastructure, policy, and
public education to enhance AV acceptance (Ackaah et al.,
2021). Das et al. (2020) study in Pittsburgh, Pennsylvania
examined non-motorists’ perceptions of autonomous vehicles
(AVs) and found that attitudes vary by stakeholder type, with
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those having prior AV interactions showing higher interest
and expectations. Participants skeptical of AV safety were
also opposed to using Pittsburgh as an AV testing ground,
highlighting the need for strategic management to enhance
non-motorist mobility and safety.

Financial considerations also influence public perception.
Bansal et al. (2016) observed that individuals are more will-
ing to pay for full automation (Level 4, $7,253) than partial
automation (Level 3, $3,300). Daziano et al. (2017) noted
that willingness to pay (WTP) for AVs is higher among in-
dividuals with higher incomes and educational attainment,
reflecting the perceived value of safety and convenience
provided by automation. Additionally, Clark et al. (2016)
highlighted that experience with advanced driving aids,
such as adaptive cruise control, positively correlates with
trust in AV technology.

Social dynamics further shape attitudes toward AVs.
Vinkhuyzen & Cefkin (2016) emphasized the sociocultural
aspects of driving, suggesting that AV adoption involves
navigating not only technical but also social challenges. For
instance, driving involves interpreting cultural signs and
maintaining social balance on roads, tasks that AVs must per-
form seamlessly to gain acceptance. Alessandrini et al. (2015)
pointed out that AVs can enhance mobility for older adults
and individuals with disabilities, providing these groups with
greater independence and convenience.

Concerns about safety and control remain significant
barriers. Schoettle & Sivak (2014) identified cybersecurity
and system reliability as key concerns among respondents.
Harrow et al. (2018) noted that while many believe AVs can
reduce traffic fatalities and promote cleaner cities, concerns
about technological failure and loss of control prevent full
acceptance. A study by Shin et al. (2015) in South Korea re-
vealed that consumer preferences for AVs are shaped by the
perceived usefulness of features like wireless internet and
real-time traffic updates, underscoring the importance of
designing user-centric technologies.

Generational differences also play a role in AV adoption.
Gkartzonikas & Gkritza (2019) found that Generation Y is more
inclined to embrace AVs and shared mobility solutions com-
pared to Baby Boomers and Generation X. This generational
divide reflects shifting attitudes toward vehicle ownership
and the increasing importance of flexible, cost-effective trans-
portation options. Alessandrini et al. (2015) highlighted that
shared autonomous vehicles (SAVs) could appeal to younger
generations, who prioritize affordability and environmental
sustainability. Parekh et al. (2022) highlighted both technical
and non-technical advancements and challenges in autono-
mous driving, concluding that Level 3 vehicles are ready for
commercialization, while higher levels of automation still
require further development. Krizsik & Sipos (2023) explored
public opinions on fully autonomous vehicles (SAE Level 5) and
found that perceptions and expectations vary across genera-
tional groups, gender, and primary modes of transport, high-
lighting differing attitudes toward this emerging technology.
Algahtani (2025) emphasized on cybersecurity, transparent
legal frameworks, and public engagement to guide policymak-
ers, industry, and researchers toward fostering technological
advancement and societal acceptance of AVs.

2.3 Summary

Despite substantial progress, important gaps remain in un-
derstanding level-specific perceptions of automation (SAE
Levels 3-5). Much of the acceptance literature aggregates
AVs, obscuring heterogeneity in perceived benefits, risks,
and trade-offs across levels as control shifts from driver to
system. This study addresses that gap by examining level-
differentiated perceptions in Seoul and estimating a Seem-
ingly Unrelated Ordered Logit (SUOL) model that accounts
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for cross-equation correlation in concerns across L3-L5.
The analysis identifies socio-demographic and attitudinal
determinants unique to each level and their interdepend-
encies, yielding policy-relevant implications for near-term
L3/L4 deployment while treating L5 as a forward-looking
benchmark.

3. SURVEY DESIGN AND DATA COLLECTION

Prior to the implementation of widespread automation, this
questionnaire survey was conducted in Seoul during the ini-
tial stages of policy discussions on autonomous vehicles, with
data collected, processed, and analyzed during the 2021-2022
period. The first part of the questionnaire is about the percep-
tions of the general people about the futuristic technology
of autonomous vehicles; the second part focuses on how the
people are willing to accept this technology and how much
they think that this technology will be beneficial for a resil-
ient environment. The last part of the questionnaire focuses
on social demographics. Before the perception questions,
brief descriptions of SAE Levels 0-5 were given in the ques-
tionnaire to make sure respondents got an idea about the
various levels of AVs.

Participants were recruited via in-person intercept surveys
conducted at several public locations in Seoul, as shown in
Figure 1. Inclusion criteria were age 218 and residence in,
study in, or regular travel to Seoul. This was a non-probabil-
ity convenience sample; no sampling frame or random selec-
tion was employed. To ensure the reliability and validity of
the collected data, all respondents were required to review
the given standardized descriptions of the SAE-defined au-
tomation levels in the survey form prior to starting the ques-
tionnaire. This procedure helped establish a consistent un-
derstanding of the varying degrees of vehicle automation
among participants. Through this rigorous approach, and by
including detailed items on perceptions of Level 3, Level 4,
and Level 5 autonomous vehicles, a total of 209 fully com-
pleted and valid responses were obtained. Key demographic
details are summarized in Table 2. The majority of respond-
ents (58.9%) were male, with a significant portion (82.8%) in
the 20-29 age group. No respondents were aged 60 or above.
Educational levels ranged from less than a bachelor's degree
(55.5%) to graduate degrees (8.1%). The survey also revealed
that 62.7% of participants did not own a personal vehicle,
and 57.4% reported an annual income of less than 10 million
Korean won. Regarding the willingness to pay, responses
varied significantly. While 25.4% of respondents were willing
to spend 11-20 million Korean won for AV technology, a no-
table 13.4% indicated they would not purchase an autono-
mous vehicle, and 20.1% stated they lacked sufficient infor-
mation to make a decision. This diversity in willingness to
pay reflects the ongoing uncertainties and mixed acceptance
of AV technology among the general public.

Figure 1 Study Area

38

Description of variables Count Percentage (%)
Gender

Male 123 58.9
Female 86 41.1
Age

20-29 173 82.8
30-39 27 12.9
40-49 4 1.9
50-59 5 2.4
60-69 0 0
>70 0 0
Education

Less than bachelor degree 116 55.5
Bachelor degree 76 36.4
Graduate degree 17 8.1
Employment Status

Employed full-time 38 18.2
Employed part-time 10 4.8
Not currently employed 11 5.3
Retired 0 0
Full-time student 146 69.8
Part-time student 4 1.9
Vehicle Type Use Most Often

Passenger car (Any type or size) 56 26.8
Minivan / van / Multi-Purpose Vehicle 5 2.4
Pickup truck 2 0.9
Sport Utility Vehicle 18 8.6
Motorcycle / scooter 4 1.9
Bicycle 4 1.9
I do not Drive 115 55.1
Other 5 2.4
How Many Hours Drive Per Week

Less than 30 hours 64 30.6
30-40 hours 8 3.8
40-50 hours 6 2.9
50-60 hours 0 0
More than 60 hours 0 0

I do not have Personal Vehicle 131 62.7
Average Annual Income (Korean won)

Less than 10 million Korean won 120 57.4
10-20 million Korean won 24 11.5
20-30 million Korean won 29 13.9
30-40 million Korean won 23 11.0
More than 40 million Korean won 13 6.2
What Kind of Vehicle Have

Car (any type or size) 46 22.0
Minivan / van / MPV (multipurpose vehicle) 0 0
Pickup truck 1 0.5
SUV (sport utility vehicle) 16 7.7
Motorcycle / scooter 4 1.9
Bicycle 10 4.8
I do not drive 131 62.6
Other 1 0.5
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Willingness to pay for self-driving technology

Less than 10 million Korean won 26 12.4
11-20 million Korean won 53 25.4
21-30 million Korean won 28 13.4
31-40 million Korean won 27 12.9
41-50 million Korean won 5 2.4
More than 50 million Korean won 0 0

I will not buy Autonomous Vehicle 28 13.4
I do not have enough information about 42 20.1

Autonomous Vehicle to make a decision

Table 2: Description of Socio-economic and demographic variables

Table 3 captures public perceptions of AVs across Lev-
els 3, 4, and 5, based on the classification by the Society of
Automotive Engineers (SAE). Level 3 represents conditional
automation, Level 4 high automation, and Level 5 full auto-
mation. As automation levels increase, so do the perceived
potential for benefits like accident reduction, emission
mitigation, and insurance rate savings. For example, 21%
of respondents felt Level 5 AVs were “very likely” to reduce
accidents, compared to just 6.2% for Level 3. Similarly, 23%
believed Level 5 AVs would significantly reduce vehicle emis-
sions, while only 4.3% expressed the same for Level 3. These
findings suggest growing optimism about AV capabilities as
automation advances. However, concerns about safety, secu-
rity, privacy, and operational reliability also intensified with
higher levels of automation. At Level 3, 6.7% of respondents
were “very concerned” about system safety, increasing to
9.6% at Level 4 and 20.6% at Level 5. Security threats were
also a growing issue: 9.6% of respondents expressed being
“very concerned” about Level 3 AVs, compared to 31.6% for
Level 5. Privacy concerns followed a similar trend, rising
from 10% at Level 3 to 31.1% at Level 5. Respondents were
also increasingly worried about AVs’ ability to handle un-
expected situations, with “very concerned” responses rising
from 10.1% for Level 3 to 31.1% for Level 5.

Overall, Table 3 shows a dual pattern: increased automa-
tion raises hopes for the advantages of AV, but it also makes
privacy, security, and safety issues worse. This implies that
the acceptance of AV will be contingent upon not only tech-
nical developments but also efficient communication and
legislative frameworks that address public concerns. The
growing concern surrounding increased automation empha-
sizes the necessity of understanding the fundamental causes
influencing these attitudes. Our research intends to identify
the elements that lead to these growing concerns, highlight-
ing the ways in which diverse circumstances affect the pub-
lic's attitude toward the introduction of varying degrees of
autonomous vehicles.

4. METHODOLOGY

The primary objective of this study is to identify the factors
influencing public concern regarding the use of Level 3, Lev-
el 4, and Level 5 autonomous vehicles (AVs). The responses
concerning the level of concern over using Level 3, Level 4,
and Level 5 AVs were categorized into four ordered levels: “Not
at all concerned” = 1, “Slightly concerned” = 2, “Moderately
concerned” = 3, and “Very concerned” = 4. These categories
represent an increasing severity of concern from the least to
the most concerned respondents. Given the ordered nature of
theresponses and the potential correlation between concerns
at different AV levels, the SUOL model was chosen as the ap-
propriate analytical tool to capture these dynamics. The SUOL
model is an extension of the traditional Ordered Logit model
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that accounts for the potential correlation between multiple
ordered outcomes. This model is particularly useful when the
outcomes are not independent, as it allows for the estimation
of correlated error terms across different equations, thereby
capturing the interdependencies between the outcomes.

4.1 Mathematical Formulation

Lety, represent the observed ordinal response for individual
ion thej-th outcome, where j=1,2,3 corresponds to concerns
over using Level 3, Level 4, and Level 5 AVs, respectively. The
SUOL model posits that these observed ordinal outcomes are
generated by underlying latent continuous variables Y, which
are linearly related to a set of covariates X The relationship
can be expressed as:

where B, is the vector of coefficients associated with the co-
variates X, for the j-th outcome and g is the error term as-
sociated with the j-th outcome for individual i.

The observed ordinal outcome v, is related to the latent
variable Y, through a series of threshold parameters z,, which
define the boundaries between the ordered categories:

where K; denotes the number of ordered categories for the
j-th outcome.

The error terms ¢, ¢ ,and €, are assumed to be jointly normal-
ly distributed with mean zero and a covariance matrix X, which
captures the correlations between the different outcomes:

The covariance matrix ¥ is specified as:

where 01.2 represents the variance of the error term for the j-th
outcome, and o, represents the covariance between the error
terms of the j-th and k-th outcomes.

4.2 Log-Likelihood Function

The log-likelihood function for the SUOL model is derived
based on the joint distribution of the ordered outcomes, tak-
ing into account the correlations between them. The likeli-
hood of observing the data for individual i given the model
parameters is expressed as:

Given the ordered nature of the outcomes, this probabil-
ity is computed by integrating over the multivariate normal
distribution of the error terms:

where ¢(-) is the multivariate normal density function. The
overall log-likelihood function is then obtained by summing
the log of the individual likelihoods across all observations:
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Maximizing this log-likelihood function with respect to  ous factors influence public concern over using different
the parameters B, T, and X yields the estimated coefficients levels of AVs.
and thresholds, allowing for the interpretation of how vari-

Description of Level 3 AV Level 4 AV Level 5 AV
variables

Count Percentage (%) Count Percentage (%) Count Percentage (%)

Perception regarding potential benefits of autonomous vehicles

Reduce accidents

Very likely 13 6.2 17 8.1 44 21.0
Somewhat likely 78 37.3 104 49.8 104 49.8
Somewhat unlikely 105 50.3 82 39.2 45 21.5
Very unlikely 13 6.2 6 2.9 16 7.7
Decrease accident damage

Very likely 12 5.7 12 5.8 48 23.0
Somewhat likely 88 42.2 102 48.8 97 46.4
Somewhat unlikely 97 46.4 87 41.6 45 21.5
Very unlikely 12 5.7 8 3.8 19 9.1

Improvement in response to accidents

Very likely 19 9.1 23 11.0 66 31.6
Somewhat likely 83 39.7 96 45.9 78 37.3
Somewhat unlikely 78 37.3 81 38.8 44 21.1
Very unlikely 29 13.9 9 4.3 21 10.0

Reduce vehicle emissions

Very likely 9 4.3 18 8.6 48 23.0
Somewhat likely 79 37.8 92 44.0 77 36.8
Somewhat unlikely 79 37.8 74 35.4 57 27.3
Very unlikely 42 20.1 25 12.0 27 129
Insurance rate reduction

Very likely 12 5.7 15 7.1 44 211
Somewhat likely 59 28.2 90 43.1 75 35.9
Somewhat unlikely 105 50.3 79 37.8 60 28.7
Very unlikely 33 15.8 25 12.0 30 14.3
Concern about issues related to using different levels of autonomous vehicles

System safety

Very concerned 14 6.7 20 9.6 43 20.6
Moderately concerned 43 20.6 75 35.9 87 41.6
Slightly concerned 135 64.6 105 50.2 61 29.2
Not at all concerned 17 8.1 9 4.3 18 8.6
Security threat

Very concerned 20 9.6 24 11.5 66 31.6
Moderately concerned 56 26.8 91 43.5 84 40.2
Slightly concerned 106 50.7 83 39.7 41 19.6
Not at all concerned 27 12.9 11 5.3 18 8.6
Vehicle safety

Very concerned 18 8.6 32 15.3 64 30.6
Moderately concerned 55 26.3 86 41.2 79 37.8
Slightly concerned 95 45.5 77 36.8 47 225
Not at all concerned 41 19.6 14 6.7 19 9.1

Personal Information extrusion

Very concerned 21 10.0 36 17.2 65 31.1
Moderately concerned 48 23.0 78 37.3 71 34.0
Slightly concerned 85 40.7 72 34.5 49 23.4
Not at all concerned 55 26.3 23 11.0 24 11.5
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Learning Automated driving

Very concerned 9 4.3 11 5.2 40 19.1
Moderately concerned 30 14.4 71 34.0 53 25.4
Slightly concerned 98 46.9 71 34.0 57 27.3
Not at all concerned 72 34.4 56 26.8 59 28.2

Automated driving under unexpected situation

Very concerned 21 10.1 31 14.9 65 31.1
Moderately concerned 60 28.7 93 44.5 65 34.5
Slightly concerned 101 48.3 77 36.8 65 25.8
Not at all concerned 27 12.9 8 3.8 65 8.6

Concern about using different levels of autonomous vehicles

Very concerned 6 2.9 17 8.1 29 13.9
Moderately concerned 32 15.3 56 26.8 77 36.8
Slightly concerned 122 58.4 100 47.9 74 35.4
Not at all concerned 49 23.4 36 17.2 29 13.9

Table 3 Perception about different issues related to Level 3, 4 and 5 Autonomous Vehicles

5. RESULTS AND DISCUSSION significant at less than 0.1%, 1%, 5%, and 10% significance
levels, respectively, as shown in Table 4. Findings should
Initially, twenty-seven variables associated with socio-eco- be read through an incremental deployment lens: address
nomic and demographic factors were considered in the study. = handover and driver re-engagement risk at L3, transparency
After conducting several trials, 15 out of the 27 variables and operational design domain limits at L4, and use L5 only
across different categories were found to be statistically as a perceptual benchmark for longer-term scenarios.

Variable Concern on using Level 3 AV Concern on using Level 4 AV Concern on using Level 5 AV

B OR SE z p-value B OR SE z p-value B OR SE z p-value
Age (Base: 50 to 59)
20to 29 -1.34 0.2 0.7 -1.7 0.089*
30to 39 -1.05 0.3 0.8 -1.2 0.206
40 to 49 -3.04 00 1.2 -2.6 0.008***
50 to 59
60 to 69
70 or older

What is the highest level of education you have completed (Base: Graduate degree (Master's/PhD))
Less than bachelor degree | 0.82 2.2 05 1.4 0.154 -0.55 0.5 0.5 -0.9 0.349
Bachelor degree 1.61 4.9 0.5 3.0 0.003*** |-1.18 0.3 06 -1.9 0.051*

How many hours do you drive per week on average (Base: Less than 30 hours)

30-40 hours 1.74 57 0.7 23 0.021*
40-50 hours 041 15 08 04 0.634
50-60 hours

More than 60 hours

I do not have personal 0.58 1.7 04 1.3 0.185
vehicle

How much Money would you be willing to pay for self-driving technology on a vehicle you own or lease in the future (Base: I do not have
enough information about Autonomous Vehicle to make a decision)

Less than 10 million -1.94 0.1 0.5 -3.5 0.000***
Korean won

11-20 million Korean won -1.19 0.3 04 -2.8 0.004***
21-30 million Korean won -1.29 0.2 04 -2.7 0.006***
31-40 million Korean won -1.12 0.3 0.5 -2.0 0.041*
41-50 million Korean won -1.20 03 08 -14 0.137

More than 50 million
Korean won

I will not buy AV -0.36 06 0.6 -0.5 0.552
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Reduce accidents (Base: Very Likely)

Very unlikely 281 166 1.1 24 0.016**

Somewhat unlikely 255 127 09 2.6 0.008***

Somewhat likely 285 17.2 0.8 3.3 0.001**

Decrease accident damage (Base: Very Likely)

Very unlikely 1.81 6.0 1.2 1.4 0.158

Somewhat unlikely 1.57 48 0.7 2.1 0.029**

Somewhat likely 1.49 4.4 0.7 2.0 0.041*

Improvement in response to accidents (Base: Very Likely)

Very unlikely 1.19 33 07 15 0.117
Somewhat unlikely 1.23 34 04 26 0.007**
Somewhat likely 0.79 22 03 20 0.046*
Reduce vehicle emissions (Base: Very unlikely)

Somewhat unlikely -0.66 0.5 04 -1.6 0.104

Somewhat likely -0.12 0.8 04 -0.2 0.796

Very likely 1.97 7.1 0.7 24 0.014**

Insurance rate reduction (Base: Very unlikely)

Somewhat unlikely 0.97 26 05 1.6 0.103
Somewhat likely 1.31 3.7 05 21 0.029**
Very likely 0.79 22 06 1.2 0.222
System Safety issues due to errors (Base: Not at all concerned)

Very Concerned 3.79 443 1.0 3.4 0.001*** | 2.89 18.0 1.3 21 0.035* 2.83 170 1.0 2.6 0.007**
Moderately Concerned 3.07 216 08 3.6 0.000*** | 2.53 125 1.2 2.0 0.041* 2.49 120 1.0 24 0.013*
Slightly Concerned 229 99 06 33 0.001** | 201 7.4 1.2 1.6 0.102 2.32 10.2 1.0 2.3 0.022**
Security threat from hackers (Base: Not at all concerned)

Very Concerned 153 46 0.7 1.9 0.053* 2.72 15.3 1.5 1.7 0.086*
Moderately Concerned 1.22 3. 0.7 1.5 0.114 3.51 336 1.5 22 0.027*
Slightly Concerned 1.27 3.5 06 1.8 0.068* 3.77 43.7 15 24 0.014*
Vehicle safety threat from hackers (Base: Not at all concerned)

Very Concerned -1.62 0.1 0.7 -2.0 0.041** -3.21 0.0 1.3 -23 0.018*
Moderately Concerned -1.58 0.2 0.6 -2.6 0.009*** | -3.27 0.0 1.3 -24 0.013*
Slightly Concerned -1.25 0.2 0.6 -2.0 0.036** -3.13 0.0 1.3 -23 0.019*
Learning Automated vehicle driving (Base: Very concerned)

Moderately Concerned -2.38 0.0 0.8 -2.9 0.004***

Slightly Concerned -1.46 0.2 06 -2.1  0.029**

Not at all concerned -295 0.0 0.7 -3.9 0.000***

Personal Information extrusion (Location, destination exposure) (Base: Very concerned)

Moderately Concerned 1.08 2.9 0.4 2.3  0.022*

Slightly Concerned 0.76 2.1 0.5 1.5 0.132

Not at all concerned -0.49 0.6 0.6 -0.7 0.455

Automated driving under unexpected situation (Base: Very concerned)

Moderately Concerned -0.84 04 0.3 -24 0.016*
Slightly Concerned -1.20 03 04 -25 0.012*
Not at all concerned -0.59 05 0.6 -08 0.377

Table 4: Seemingly Unrelated Ordered Logit model

Regarding socio-demographic variables, people aged be-
tween 20 to 29 and 40 to 49 are found to be less concerned
over using Level 5 AVs compared to the senior category of 50
to 59. Individuals aged 20 to 29 have a negative coefficient (8)
of-1.34 and an OR 0f 0.26, signifying they are 74% less likely
to be concerned over using Level 5 AVs compared to the base
category. Similarly, those aged 40 to 49 have an OR 0of 0.03,
indicating a 97% reduction in the odds of being concerned.
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This result is similar to Hulse et al. (2018), where males and
younger adults displayed greater acceptance towards au-
tonomous cars and also Thomas et al. (2020), where they
showed that people aged 36 to 65 expressed greater con-
cern and were more likely to decline driving AVs compared
to those aged 18-35. No statistically significant variables
have been found for the other two levels of AVs in this age
category. This signifies that younger people are more likely
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to use AVs compared to their older counterparts. Older gen-
erations may tend to defer from using AVs as they might not
be familiar with modern technologies. Policymakers should
take steps to involve elderly people with this new advance-
ment in technology and familiarize all sections of society
with all levels of AVs.

Education level also plays a role in concern over using AVs.
People having a bachelor’s degree are more likely to show
concern over using Level 3 AVs, with a positive coefficient )
of 1.61 and an OR of 4.99, indicating they are nearly five
times more likely to be concerned compared to those with
a graduate degree (master's/phd). For Level 4 AVs, people
with a bachelor’s degree show less concern, with a nega-
tive coefficient (8) of -1.18 and an OR of 0.30. This may occur
because individuals with higher degrees may have higher
incomes and more family responsibilities, making them think
more about value for money and potential risks. This result
aligns with Quartulli et al. (2013), where it was demonstrated
that greater levels of education were associated with greater
degrees of safety concern. It signifies that people need more
knowledge about various levels of AVs before making deci-
sions regarding their use. No statistically significant results
were found for Level 5 AVs, indicating that people are still less
informed about Level 5 AVs or that the description provided
in the questionnaire may not have been sufficient for them
to make a concrete decision over using the highest level of
autonomous vehicles.

People driving 30-40 hours per week on average show sta-
tistically significant results about more concern over using
Level 3 AVs, with a positive coefficient () of 1.74 and an OR
of 5.70, indicating they are over five times more likely to be
concerned compared to those who drive less than 30 hours
per week. It may happen because people who drive more are
more attached to manual driving, and there may be emotional
attachments involved with their own cars, impacting their
choice. Level 4 and Level 5 AVs have no significant results
in this category, which may be because people who drive
30-40 hours per week connect themselves more with Level 3
(Conditional Automation) that requires driver assistance.
Policymakers can use advertisements on roadside billboards
to familiarize people more with various levels of autonomous
driving.

The variable Willingness to pay for self-driving technol-
ogy shows negative coefficients and odds ratios significantly
less than one for price ranges up to 40 million Korean won.
For instance, those willing to pay “less than 10 million ko-
rean won" have a coefficient () of -1.94 and an OR of 0.14,
meaning they are 86% less likely to be concerned over us-
ing Level 5 AVs compared to individuals who lack enough
information to make a decision. This suggests that paying
for a higher level of automation does not increase concern
over using higher-level automation cars. This result aligns
with Schoettle & Sivak (2014), where a significant propor-
tion of respondents were willing to spend money to add full
self-driving automation to their vehicles. This inclination
reflects the social scenario of Seoul, one of the most tech-
nologically advanced cities, where residents are willing to
invest in technology that serves them well. However, as the
exact pricing of Level 5 AVs could not be provided, only the
given ranges come out significant, and with exact pricing,
the scenario might change. Policymakers should prioritize
educating people about the concerns and advantages of using
AVs in their daily lives, which can change their perception
and acceptance of various levels of AVs.

The next few variables discuss the perceived benefits that
will be covered by various levels of AVs. When asked how
they think Level 3, 4, and 5 AVs will impact reducing acci-
dents, people who believe it is “very unlikely,” “somewhat
unlikely,” and “somewhat likely” show positive coefficients
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and high odds ratios for Level 3 AVs. For example, individu-
als who think it is “very unlikely” have a coefficient () of
2.81 and an OR of 16.62, indicating they are over 16 times
more likely to be concerned over using Level 3 AVs. Those
who think it is “somewhat unlikely” or “somewhat likely”
also have high ORs of 12.76 and 17.25, respectively. This
demonstrates that skepticism about the safety benefits of
Level 3 AVs significantly increases concern over their use. No
statistically significant results were found for Level 4 and 5
AVs in this category, possibly due to a lack of understanding
about various levels of AVs. Policymakers should conduct
campaigns to explain the advantages that AVs will provide
in daily commuting.

For Decrease accident damage, people who think that this
is “somewhat unlikely” or “somewhat likely” show more con-
cern over using Level 4 AVs. They have positive coefficients (B)
of 1.57 and 1.49 and ORs of 4.83 and 4.41, respectively. This
suggests that uncertainty about the effectiveness of Level 4
AVsinreducing accident damage correlates with higher con-
cern levels. Similarly, for Improvement in response to acci-
dents, people who think that this is “somewhat unlikely” or
“somewhat likely” show increased concern over using Level 5
AVs, with coefficients () of 1.23 and 0.79 and ORs of 3.41
and 2.20, respectively. These results show people’s lack of
knowledge about various levels of AVs and how they will
improve daily commuting.

Interestingly, individuals who believe that Level 3 AVs will
“very likely” reduce vehicle emissions still have a positive
coefficient (B) of 1.97 and an OR of 7.13, meaning they are
over seven times more likely to be concerned over using Level
3 AVs. This paradoxical result suggests that even when ac-
knowledging environmental benefits, other concerns override
their willingness to adopt the technology. The same pattern is
observed in the variable Insurance rate reduction for Level 5
AVs. Individuals who think it is “somewhat likely” have a coef-
ficient (B) of 1.31 and an OR of 3.70, indicating they are over
three times more likely to be concerned over using Level 5 AVs.
This may reflect uncertainties about the financial implications
of adopting fully automated vehicles.

For the variable Security threat from hackers, Level 3 AVs
show marginal statistical significance, but Level 5 AVs show
significance in all three categories of concern. For Level 5 AVs,
the odds ratios are notably high across all concern levels. For
instance, individuals who are “slightly concerned” have an
OR of 43.74, meaning they are over 43 times more likely to
be concerned about using Level 5 AVs compared to those who
are “not at all concerned.” This indicates a strong association
between concern over hacking threats and apprehension
towards fully automated vehicles. Level 5 has higher coef-
ficients compared to Level 3, showing that people are more
concerned over using or riding in Level 5 (Full Automation)
compared to Level 3 (Conditional Automation) when consid-
ering security threats from hackers. This may occur because
people believe that with Full Automation, they will have less
to no control over the vehicle, making it more vulnerable to
hackers. In contrast, with Conditional Automation of Level 3,
they can take control over driving at any point, possibly re-
ducing their concerns about security threats.

The variable Vehicle safety threat from hackers shows
negative coefficients and odds ratios less than one for Level 4
and Level 5 AVs. For example, individuals who are “very con-
cerned” about vehicle safety threats from hackers have an OR
of 0.19 for Level 4 AVs and 0.04 for Level 5 AVs. This means
they are less likely to be concerned over using these AVs com-
pared to those who are “not at all concerned”. Interestingly,
the coefficient values increase from Level 4 to Level 5, sug-
gesting that as the automation level increases, people seem
to be less concerned over the physical safety of the vehicle
from hackers. These results may appear counterintuitive but
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could indicate that people trust higher automation levels
to mitigate such risks or perhaps lack understanding of the
threats involved. Kyriakidis et al. (2015) found similar con-
cerns, with respondents being most worried about software
hacking/misuse.

For learning automated vehicle driving, negative coeffi-
cients and odds ratios less than one are observed for Level 3
AVs. Individuals who are “not at all concerned” have a coef-
ficient (B) of -2.95 and an OR of 0.05, indicating they are
95% less likely to be concerned over using Level 3 AVs com-
pared to those who are “very concerned.” This is justifiable,
as Level 3 automation requires the driver to be ready to take
control of the vehicle at all times, and if individuals are not
concerned about learning to drive automated vehicles, they
may feel more confident and thus less concerned about us-
ing Level 3 AVs. This result implies that Seoul citizens are
generally familiar with car ownership and driving, which
enables them to be less concerned over learning automated
driving for conditional automation. However, no statistically
significant variables were found for Level 4 and Level 5 AVs
in this category, indicating that as automation increases and
driver control decreases, people may become more concerned
about riding in higher-level AVs where driver assistance is
not a necessity.

An unconventional result is observed with personal In-
formation extrusion (location, destination exposure) for
Level 4 AVs. Only the “moderately concerned” category
shows statistical significance, with a positive coefficient
(B) of 1.08 and an OR of 2.95. This indicates that individuals
who are moderately concerned about personal information
exposure are nearly three times more likely to be concerned
over using Level 4 AVs compared to those who are “very
concerned.” This result may reflect a lack of understanding
of various levels of automation, as similar concerns could
be applicable to Level 3 or Level 5 AVs as well. Kyriakidis et
al. (2015) reported that respondents from more developed
countries were less comfortable with their vehicle transmit-
ting data, supporting the observed concern over personal
information exposure.

For the variable automated driving under unexpected situ-
ations, negative coefficients and odds ratios less than one are
observed for Level 5 AVs. Individuals who are “moderately
concerned” or “slightly concerned” have ORs 0f 0.42 and 0.30,
respectively, indicating a 58% and 70% decrease in the odds of
being concerned about using Level 5 AVs compared to those
who are “very Concerned.” This is justifiable, as Level 5 (Full
Automation) is expected to handle driving under all condi-
tions without driver assistance, reducing concerns for those
who trust the technology. Level 3 and Level 4 AVs do not show
any statistically significant results for this variable.

6. CONCLUSION

This study aimed to examine the factors influencing Seoul
citizens' concerns about using different levels of autonomous
vehicles (AVs). To achieve this goal, a Seemingly Unrelated
Ordered Logit (SUOL) model was developed, effectively cap-
turing the impact of socio-economic and demographic vari-
ables on public concerns regarding Level 3, 4, and 5 AVs. The
findings indicate that individuals who express significant
concern about system safety due to errors are substantially
more likely to be apprehensive about using AVs across all
levels of automation. Similar patterns are observed for con-
cerns about security threats from hackers, which significantly
influence apprehension towards Level 5 AVs. This heightened
concern may stem from the perception that full automation
offers less personal control, making vehicles more vulnerable
to hacking. In contrast, concerns about vehicle safety threats
from hackers diminish for higher levels of automation, sug-
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gesting increased trust in the vehicle’s ability to mitigate
hacking risks.

Skepticism about the ability of AVs to reduce accidents or
vehicle emissions correlates with greater concern over using
Level 3 AVs. This highlights a paradox where acknowledged
benefits do not alleviate apprehension. From a socio-demo-
graphic perspective, individuals with a bachelor’s degree and
those who drive 30-40 hours per week show higher levels of
concern regarding Level 3 AVs, possibly due to a stronger at-
tachment to manual driving or greater awareness of potential
risks. However, concerns decrease when individuals are less
worried about learning automated vehicle driving, indicating
that increased confidence reduces overall apprehension. For
Level 4 AVs, concerns about system safety, personal informa-
tion protection, and skepticism about decreasing accident
damage are significant factors of apprehension. Conversely,
concerns diminish regarding vehicle safety threats from hack-
ers, suggesting increased trust at higher automation levels.
Regarding Level 5 AVs, concerns about system safety, security
threats, and the vehicle's ability to improve response to acci-
dents and reduce insurance rates are found to be significant.
However, concerns are reduced among those willing to pay
less than 10 million to 40 million Korean won for Level 5
AVs, reflecting a willingness to invest as a sign of acceptance.
Additionally, younger individuals aged 20-29 and 40-49 are
significantly less likely to be concerned, suggesting that age
influences openness to new technology.

The study’s findings suggest that policymakers should
prioritize the productive population (ages 15 to 64) when
promoting the acceptance and market share of autonomous
vehicles. This group’s adoption of AV technology is critical to
its success. The reluctance to embrace fully autonomous vehi-
cles emphasizes the need for comprehensive safety measures.
Policymakers should focus on enhancing public confidence
in AV safety by setting long-term objectives, enacting laws
aligned with technological advancements, and developing
regulations that appeal to this demographic. Commercial
enterprises also play an important role in promoting AV tech-
nology. The study reveals that while individuals aged 20-29
generally have a positive outlook on driverless cars, their
opinions are often mixed due to a lack of information. Com-
panies should collaborate with legislators to increase public
awareness and adaptation of AV technology. Investing in
educational programs that emphasize the benefits and safety
features of autonomous vehicles can address public concerns.
By doing so, both governments and businesses can foster
amore supportive environment for the widespread adoption
of autonomous vehicles, ensuring a smooth and successful
transition to this emerging technology.

A limitation of this study is the relatively small sample
size, which may have resulted from the more detailed ques-
tionnaire used in the survey. The extensive nature of the ques-
tionnaire might have discouraged participation, limiting the
diversity and number of respondents. Future research should
consider expanding the scope to a national level, incorporat-
ing diverse geographic areas and populations. Additionally,
further studies could explore other factors influencing AV
adoption, such as cultural attitudes, technological literacy,
and infrastructure readiness, to provide a more comprehen-
sive understanding of the challenges and opportunities in
implementing autonomous vehicles across different societal
segments.
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