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FIVE USER TYPES OF AUTONOMOUS
DRIVING IN HUNGARY
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ABSTRACT

One of the most socially impactful innovations of the near future will be the proliferation
of self-driving vehicles, which will have a major impact not only on the passengers in
the vehicle but on all road users and even on society as a whole, transforming
cityscapes. This study aims to contribute to the social acceptance of self-driving
vehicles. As society is not unified in its attitude towards self-driving vehicles, the
authors believe that successful social acceptance requires different messages to be
delivered to different types of consumers. This research segmented consumers based
on their acceptance of self-driving technology, thereby providing a basis for targeted
communication in the future. Cluster analyses were used on a sample of 517 Hungarian
consumers to identify five segments based on attitudes towards self-driving vehicles.
The analysis identified five distinct segments of consumers: (1) tradition-loving
dismissers, (2) open-minded adventurers, (3) uncertain optimists, (4) distrustful
sceptics, and (5) abstentious observers. These segments can be targeted with
differentiated communication strategies. This paper contributes to the literature on
self-driving technology acceptance by providing a detailed segmentation of the
consumer market, highlighting the importance of targeted communication to enhance
technology adoption. It offers a novel approach by focusing on specific consumer
segments rather than society in general. By identifying the needs and characteristics of
different consumer segments, marketers can develop more effective communication
strategies to promote the acceptance of self-driving technology. Using a more targeted
marketing approach instead of mass-marketing may result in a smoother spread of
innovation and maximise social welfare benefits from technological advancements.
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INTRODUCTION

The 21st century is full of revolutionary
changes and radical innovations. New products,
technologies, and services appear daily and are
integrated into everyday lives with significant

impacts. Self-driving technologies are perhaps the
most outstanding of these innovations and will
greatly affect daily lives and habits throughout
human civilisation. Self-driving technologies will
affect people’s lives regardless of whether they
are drivers, cyclists, or pedestrians (Cohen et al,,
2020).
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The technological development of self-driving
vehicles is in the stage of mass street testing: self-
driving vehicles can be seen tested in road traffic in
nearly 200 cities around the world, where they are
part of everyday traffic and the lives of citizens. The
advancement of self-driving technology is also indi-
cated by the fact that 53 institutions have already
procured road test licenses in California.

In recent years, social scientists have begun to
more intensively study how advances in self-driving
technology relate to societal preparedness. Research
related to consumer acceptance of self-driving vehi-
cles has found heterogeneous attitudes towards self-
driving vehicles and a high frequency of extremist
views by identifying the most rejecting groups:
women, the elderly, the less educated, and those liv-
ing in rural areas (Schoettle & Sivak, 2014; Kyriakidis
et al., 2015; Konig & Neumayr, 2017; Hulse et al,
2018; Liljamo et al., 2018; Havlickovd et al., 2019;
Rovnak et al,, 2022; Szpilko et al., 2023; Raue et al,,
2019; Wang et al., 2020).

It was also observed that most respondents
offered an opinion even though they had little infor-
mation about the technology (Keszey, 2020). In addi-
tion, the level of acceptance and the amount of
information were directly proportional (Lukovics
& Gabor, 2021).

The international literature agrees that the ques-
tion is not whether self-driving vehicles will come
into general use but when (Grindsted et al., 2021).
From a social point of view, it is important to make
this transition as smooth as possible. In the diffusion
of innovation, however, researchers have shown that
the complexity of innovation is inversely proportional
to the speed of adoption (Csizmadia, 2017) because if
acceptance requires a great deal of new information
and different ways of thinking, the spread of innova-
tion is slower and has a higher likelihood of rejection.

Rogers’s (2003) well-known theory, the diffusion
of innovation, demonstrates that consumers respond
differently to new technologies and have different
personal characteristics. Piskoti et al. (2013) stated
that the key to successful innovation is focusing on
customer benefits and effective market penetration.
Customer benefits will always be relevant, recognisa-
ble, and easy to communicate. Vagasi (2002) also
emphasised that well-identified consumer prefer-
ences and needs play a significant role in success.

It is also important to note that Rogers (2003)
perceived the diffusion of innovation as a communi-
cation process in which information about technol-
ogy reaches members of society through specific

channels. This communication process can come to
fruition effectively if well-targeted messages about
the technology are delivered to consumers. The theory
defines diffusion as a communication process with
four key elements: innovation, communication chan-
nels, time, and a social system (Miller, 2015; Dearing
& Cox, 2018). This process involves reducing uncer-
tainty about an innovation through information
exchange (Rogers, 1964). The central assumption of
the study described in this article is that just as the
effectiveness of communication, in general, is
enhanced by segmenting the target market, so it
should be done in the self-driving vehicle market.

This study aims to classify Hungarian consumers
into homogeneous groups and determine their main
characteristics. The relevant literature on self-driving
technology acceptance is reviewed first to achieve the
research purpose. Next, the methodology is pre-
sented, including the use of mathematical-statistical
methods, such as factor and cluster analyses. The
Results section identifies and describes the five dis-
tinct consumer segments. Personas were set up for
the formed segments, and each of them was charac-
terised. Finally, the Discussion and Conclusion sec-
tions analyse the implications of research findings
and summarise the study’s contributions. Research
results may serve as important inputs for differenti-
ated marketing communications that indirectly con-
tribute to a smooth societal transition to self-driving
technologies.

1. LITERATURE REVIEW

Generally, models examining technology accept-
ance try to explain the intention to use as a dependent
variable with various independent variables (Davis,
1989). The two best-known models — the technology
acceptance (TAM) and unified theory of acceptance
and use of technology (UTAUT) model — and their
adaptations examine nearly a dozen such independ-
ent variables. Of these factors, the international litera-
ture identifies “perceived ease of use” as a significant
influencing factor (Davis, 1989; Venkatesh & Davis,
2000). Using the technology acceptance model, Buck-
ley et al. (2018), Panagiotopolous and Dimitrakopou-
los (2018), and Xu et al. (2018) found that perceived
ease of use plays a direct role in predicting consumer
behaviour. Based on the UTAUT model, expectations
(regarding performance and effort) and experience
are key factors that influence behavioural intention
and, through this, actual usage as well (Venkatesh
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& Davis, 2000; Venkatesh et al., 2003, 2012). Deb et al.
(2017) have shown that men have more positive atti-
tudes than women towards autonomous vehicle'
technology. Results differ by age because while Liu et
al. (2019) concluded that respondents of the younger
generation have a more positive attitude than mem-
bers of the older generation, Hartwitch et al. (2018)
found a strong positive attitude in the case of the
older generation towards the acceptance of autono-
mous vehicle technology. This strong positive attitude
may be influenced by the fact that before the survey,
Hartwitch et al. (2018) invited respondents to experi-
ence the feeling of travelling in a self-driving vehicle
using a simulator.

Panagiotopoulos and Dimitrakopoulos (2018)
have shown that people exhibiting high confidence in
self-driving vehicles are less affected by social norms
than those with low confidence. According to various
surveys, trust varies from generation to generation.
Gold et al. (2015) concluded that the older generation
has higher confidence, while Bansal et al. (2016)
found that members of the older age group could be
characterised by lower levels of confidence. Age may
also be related to risk-taking. Liu et al. (2019) have
shown that perceived risk appears more strongly in
the older generation than in the younger generation,
which was explained by changes in risk tolerance
with age. Generally perceived risk has a strong nega-
tive effect on acceptance, so as perceived risk
increases, people’s intention to use the technology
decreases.

Kyriakidis et al. (2015) found that people using
a driving support system are likelier to adopt self-
driving vehicles. This means that people’s past behav-
iour may influence their future willingness to accept.

Experience (which is a key factor in the TAM and
UTAUT models) is strongly connected with aware-
ness. With more experience or information about
a new technology, people tend to become more famil-
iar with its potential benefits, strengthening trust and
leading to a smoother adoption process (Lukovics
& Gabor, 2021; Pathy, 2019). In this context, it is
important to note that society comprises groups with

! The diverse array of pertinent technologies has sparked intricate
— and sometimes conflicting — classifications of vehicle automa-
tion. Among these, the International Society of Automotive Engi-
neers (SAE) 5 Levels of Driving Automation represent the
emerging descriptive consensus (SEA, 2014; ITS, 2015): 1. Driver
assistance, 2. Partial automation, 3. Conditional automation, 4.
High automation, and 5. Full automation. These levels are descrip-
tive rather than prescriptive and focus on technical rather than
legal distinctions. The study described in this article defines
autonomous driving as encompassing Levels 4 and 5, and research
subjects were informed accordingly.

different characteristics, expectations, attitudes, and
knowledge. Identifying these groups is crucial
for developing an appropriate communication strat-
egy.

Only several articles in the international litera-
ture are related to consumer segmentation concern-
ing autonomous vehicles (Audi, 2019; Berrada et al,,
2020; Rahimi et al., 2020). Audi (2019) and Berrada
et al. (2020) identified five groups after examining
different factors and characteristics of the respond-
ents. These researchers surveyed respondents’ opin-
ions on self-driving vehicles, their concerns, and how
informed they were about self-driving vehicles (Audi,
2019; Berrada et al., 2020). In contrast, Rahimi et al.
(2020) identified three user classes based on respond-
ents’ modality style and attitudes.

As discussed above, the adoption of self-driving
vehicles is influenced by a number of factors (as indi-
cated by the TAM and UTAUT models). Some
researchers (Audi, 2019; Berrada et al., 2020; Rahimi et
al., 2020) have already identified different consumer
groups based on factors mentioned in technology
acceptance models and other characteristic issues (e.g.,
modality style). This to provide
a deeper insight into Hungarian respondents’ attitudes
towards autonomous vehicles, their intention to try
them, and how informed they are (awareness) about
the topic to classify them into homogeneous groups.
The segmentation is based on a survey (variables in
Table 3) covering four main topics: attitude, intention
to use, acceptance of changes, and awareness.

study aims

2. RESEARCH METHODS

The research aimed to identify distinct segments
within the general population; therefore, quantitative
research was conducted based on an online question-
naire with 16 questions. The Google questionnaire
was used to examine the attitudes, expectations, and
awareness of the Hungarian sample regarding self-
driving vehicles and classify them into homogeneous
groups with the help of factor and cluster analyses.

The online questionnaire formed the basis of
quantitative research. It was published on the social
media platform with the largest user base, Facebook
(Statista, 2024), which is suitable for conducting
public surveys in scientific studies (Kalimeri et al.,
2020). The platform’s advertising tools allow research-
ers to target specific demographics, behaviours, and
interests, making it particularly useful for reaching
niche and hard-to-reach populations (Iannelli et al.,

118



Volume 16 e Issue 4 ¢ 2024

ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

Tab. 1. Distribution of age groups in the sample

2018; King et al.,, 2014). In the first part of the ques-

AGE GROUP N tionnaire, questions focused on driving and driving
17 or younger 5 license; the second part asked questions about self-
driving vehicles; and in the last part, questions were
18-20 89 . C .
posed about the demographic characteristics of the
21-29 213 respondents. The questionnaire was available on
30-39 48 Facebook from 22 September 2020 to 11 October
2049 " 2020. During this period, 517 respondents took part
in the survey. In terms of demographic characteris-
50-59 49 tics, the sample comprised 62.3 % female and 37.7 %
60 or older 25 male respondents. The age distribution is illustrated
in Table 1 below.
Sum 517 ..
The IBM SPSS statistical program was used to
evaluate the responses received during the quantita-
Tab. 2. Values of KMO and Bartlett’s test .
tive research and to define the segments. Factor
KMO INDEX 0,888 analysis and cluster analysis were applied for data
analysis and group formation (Harman, 1961; Mulaik,
BARTLETT’S TEST SIG. VALUE 0,000 1972; ]ain et al.’ 1999)
Tab. 3. Rotated factor weight matrix
FACTORS
QUESTIONS INVOLVED IN THE STUDY (VARIABLES)
1 2 3 4
1.  Suppose that you have the opportunity to test a self-driving vehicle on a CLOSED 0.847
TEST ROAD. Would you try it? '
2. Would you like to try a self-driving vehicle? 0.798
3. Suppose that you have the opportunity to test such a vehicle in TRAFFIC. Would you 0781
try it? ’
4.  How much would you like to try a self-driving vehicle in traffic with a driver sitting in 0723
the driver’s seat who could take control of the vehicle at any time? '
5. When would you try a self-driving vehicle for the first time? 0.615
6. Do you consider self-driving vehicles to be safe? 0.760
7. How true are the following feelings when you think of self-driving and self-driving 0.749
vehicles? 1 — not true at all; 5 — very true [I’'m optimistic] ’
8. Do you think that self-driving vehicles would have a positive effect on our daily lives? 0.747
9.  How true are the following feelings when you think of self-driving and self-driving 0.62
vehicles? 1 — not true at all; 5 — very true [I’'m curious] :
10. How interested are you in self-driving vehicles? 0.606
11. How happy would you be with the following changes (brought about by the use of
self-driving vehicles)? 1 — | would not be happy at all; 5 — | would be very happy 0.885
[There would be fewer accidents on the roads.]
12. How happy would you be with the following changes (brought about by the use of
self-driving vehicles)? 1 — | would not be happy at all; 5 — | would be very happy 0.885
[There would be more parking spots.]
13. How happy would you be with the following changes (brought about by the use of
self-driving vehicles)? 1 — | would not be happy at all; 5 — | would be very happy 0.867
[The transport system would be more predictable and the number of delays would ’
be reduced.]
14. How happy would you be with the following changes (brought about by the use of
self-driving vehicles)? 1 — | would not be happy at all; 5 — | would be very happy 0.619
[The time spent on driving would be free.]
15. How informed do you feel yourself in connection with self-driving vehicles? 0.878
16. How often do you read about self-driving vehicles? 0.856
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Tab. 4. Mean values of factors in each cluster

FACTORS
CLUSTERS AND THEIR CHARACTERISTICS
INTETNTION ACCEPTING
INTENTION TO TEST ATTITUDE AWARENESS
TO TEST CHANGES

Cluster size 44 44 44 44
1

Mean -0.31 -0.45 -2.39 0.15

Cluster size 107 107 107 107
2

Mean 0.62 0.17 0.26 1.37

Cluster size 166 166 166 166
3

Mean 0.68 0.32 0.10 -0.63

Cluster size 130 130 130 130
4

Mean -1.09 0.57 0.25 -0.19

Cluster size 70 70 70 70
5

Mean -0.33 -1.78 0.42 -0.32

The factor analysis used 16 variables®. The corre-
lation matrix of the variables and the values of the
Bartlett’s test and KMO index (Harman, 1961; Horn
& Engstrom,1979) was examined to explore the
applicability of the method.

Based on the values in Table 2, the variables are
suitable for creating factors, as the KMO value is
above 0.7, and the result of Bartlett’s test is also ade-
quate.

Based on the Kaiser criteria, those with an eigen-
value above 1 were retained among the resulting
principal components. Four factors were identified
that retained 70.281 % of the amount of information
in the original 16 variables, reaching a minimum of
60 %.

Table 3 lists the questions (“items”) involved in
the study and the factors that were created. Varimax
rotation, the rectangular rotation method of IBM
SPSS, was used to reduce the number of high-
weighted variables per factor. This method is suitable
for determining values and using the factors further
in cluster analysis (Hunyadi, Mundruczé & Vita,
2000). Items in the first factor were mainly related to
testing of self-driving vehicles, so they were named
“Intention to Test”. The second factor contained items
related to the respondents’ presuppositions, feelings,
and attitudes, so the second factor was named “Atti-
tude”. The third factor included items about the
acceptance of changes generated by self-driving
vehicles, so this factor was called “Accepting Changes”
The last factor covered items about respondents’
awareness and how informed they were about self-
driving vehicles, so the fourth factor was named
“Awareness”.

2 The list of the 16 variables can be found in Table 3.

After the factor analysis, the next step was cluster
analysis. The four factors were used, which were
obtained from the factor analysis. Before the analysis,
three important preparatory steps were performed:
handling outliers, standardising variables, and exam-
ining multicollinearity (Haitovsky, 1969; Kim, 2019).

From the two-step cluster analysis, the system
separated five clusters based on the variables included
in the study (Table 4): Cluster 1 = 8.5 %, Cluster 2 =
20.7 %, Cluster 3 = 32.1 %, Cluster 4 = 25.1 %, and
Cluster 5 = 13.5 %. The average attitude (mean =
(-0.45)) and willingness to try (mean = (-0.31)) of
the first cluster are low, but their average awareness
(mean = 0.15) is relatively high compared with the
other clusters. Despite this, this group does not really
like changes (mean = (-2.39)) compared with the
average for the whole population. The members of
this cluster also have a much more negative opinion
about self-driving cars than members of the other
four clusters. The members of the second cluster have
a positive attitude on average (mean = 0.17), a high
willingness to try (mean = 0.62), they receive changes
very well (mean = 0.26), and this cluster is the best
informed (mean = 1.37) about self-driving vehicles.
The third cluster also has a positive attitude on aver-
age (mean = 0.37), and changes are well received by
them also (mean = 0.10). The average value of their
intention to test (mean = 0.68) is very close to that of
the second cluster, but their level of awareness (mean
= (-0.63)) is lower. The members of the fourth group
have a positive attitude (mean = 0.57) but a relatively
low intention to try (mean = (-1.09)). They receive
changes well (mean = 0.25), but they are not very
informed (mean = (-0.19)) about the topic compared
to the other clusters. The fifth cluster has a negative
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attitude on average (mean = (-1.78)), a low willing-
ness to try (mean = (-0.33)) and a low level of aware-
ness (mean = (—0.32)). Despite these, they are quite
open to changes (mean = 0.42)).

3. RESEARCH RESULTS

After performing the cluster analysis, cross-tabu-

lation analyses (the summary results are given in
Table 5) were used to identify the segments in greater
detail. The formed segments can be characterised as
follows:

Segment 1 — Traditional dismissers: 59.1 % of
the segment is female, and 40.9 % is male. The
majority is 40-49 years of age, but this segment
also has the highest proportion of members who
are 60 and above. This group proved to be the
most pessimistic about self-driving vehicles. In
addition, 54.4 % of the cluster said they were not
interested in self-driving at all, and 65.9 % said
they would definitely not buy such a vehicle. The
group members are not passionate about novel-
ties, and would only try self-driving vehicles if
they were already completely widespread. More-
over, most of the segment was completely against
using self-driving cars. More than 80 % would
not sit in such a vehicle even when tested in traf-
fic. A significant proportion does not consider
self-driving vehicles safe at all. This group is the
most distrustful and the least curious among the
segments. The most positive reception was
related to the statement, “There would be fewer
accidents on the roads”.

Segment 2 — Open-minded adventurers: Men
(72 %) and young people dominate this segment.
Most belong to the 21-29 year age group, but
a large proportion comprises 18- to 20-year-olds.
Of the group, 58.9 % are students. Generally,
members of the segment have no worries about
self-driving vehicles and proved to be both the
most optimistic and the most interested. The
majority would also like to buy such a vehicle for
themselves in the future. Most are very open to
novelties and like to share their experiences with
others. They would be among the first to try out
a self-driving vehicle. More than 80 % of the seg-
ment would try them out in traffic, and more
than 50 % without (an emergency) driver. Most
of the group’s respondents are excited to use self-
driving vehicles in traffic and consider them safe.

This group is the least distrustful and the most
curious.

Segment 3 — Uncertain optimists: This segment
contains the highest proportion of women (79.5
%) and is predominated by respondents aged
21-29 and 18-20. They are not really concerned
and have a relatively optimistic opinion about
self-driving vehicles. The members are interested
in the topic but not as much as the members of
the second segment. The majority are not sure if
they would buy such a vehicle for themselves, but
they would think about it. They like to gather
information about novelties before they try them
out, so they would only sit in such a vehicle if
others had already done so. They would like to
try self-driving vehicles even in traffic. If they
had to sit in a vehicle without a driver, they would
think more about it than would members of the
second segment, but based on the answers, they
would still try it out. Members of the group are
positive about change, but they would be most
pleased to see a reduction in pollution. Like the
second segment, they are curious but a little less
trusting.

Segment 4 — Distrustful sceptics: This segment
has a higher percentage of women (69.2 %), and
most of the segment is aged 21-29 and 30-39.
They are less optimistic and less interested in self-
driving vehicles than members of the third seg-
ment. They are more worried and probably would
not buy a self-driving vehicle for themselves.
Typically, they would only try such a vehicle if
many people had already done so, and many
positive reviews might make them more inter-
ested. They might try a self-driving vehicle in
traffic, but only with an emergency driver. The
group can be best characterised by neutral feel-
ings regarding the use and safety of self-driving
vehicles. Most people in this group are positive
about the topic but have doubts. A significant
percentage do not want to see self-driving vehi-
cles in traffic and do not yet see the point in hav-
ing them. Most could not decide how safe
self-driving vehicles were or did not consider
them safe. This group typically receives change
well, but they would be most pleased with
reduced pollution and more green zones in cities.
They are not curious and do not trust this tech-
nology.

Segment 5 — Abstentious observers: This seg-
ment is best characterised by females (62.9 %)
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SUCH A VEHICLE?

SEGMENTS
1. 2. 3. 4. 5.
QUESTIONS
TRADITION-LOVING OPEN-MINDED UNCERTAIN DISTRUSTFUL ABSTENTIOUS
DISMISSERS ADVENTURERS OPTIMISTS SCEPTICS OBSERVERS
GENDER RATIO 59.1 % female 72 % male 79.5 % female 69.2 % female 62.9 % female
40-49 18-20 18-20 21-29 40-49
AGE GROUP
60+ 21-29 21-29 30-39 50-59
R 773 % 58.9 % 54.8 % 75.7 %
ATIO OF STUDENTS
AND WORKERS 50%-50%
worker student student worker
ARE THEY WORRIED? Not really Not at all Not really More :C::) the 3. Not really
ARE THEY They are the most
OPTIMISTS? Not at all optimistic Yes Less than the 3. Not really
ARE THEY
INTERESTED IN SELF Not at all TheY are the most Somewhat Less than the 3. Somewhat
DRIVING? interested
WOULD THEY BUY No Yes Maybe yes Probably not They do not know

WHEN WOULD THEY
TRY A SELF-DRIVING

Only if they are
already considered

Among the firsts or
shortly after their

If they have enough

If a lot of people

If they have enough

VEHICLES SAFE?

are probably safe

. information have tried it information

VEHICLE? widespread appearance
WHAT IS THEIR They absolutel

ey absolute - -
ATTITUDE TOWARDS . ¥ v . Positive, but they Positive, but they
THE USE OF reject the use of They are excited have reservations Neutral have reservations
SELF-DRIVING self-driving vehicles
VEHICLES?
WOULD THEY TRY
SUCH A VEHICLE No Yes, of course Yes, of course Maybe yes More than the 4
IN TRAFFIC?
WOULD THEY TRY
SUCH A VEHICLE No Yes, of course Maybe yes Probably not More than the 4
WITHOUT A DRIVER?
DO THEY CONSIDER Yes, they
SELF-DRIVING Not really Yes, of course / They do not know Neutral feelings

green areas

ARE THEY They are the most Not at all Yes, but not Yes, they are dis- Not at all
DISTRUSTFUL? distrustful to a great extent trustful
They are the most They are reall They are moder-
ARE THEY CURIOUS? Not at all ¥ . v ) v No v .
curious curious ately curious
. Reduction
There would be They would be Reduction . .
) . . of environmental They receive
ACCEPTING CHANGES | fewer accidents on happy with all the of environmental R
) pollution and more | changes neutrally
the roads changes pollution

and people aged 40-49 and 50-59. They are not
optimistic, but they are not worried either. They
would only try the vehicles if others had already
done so and if they had enough information
about the technology. They would be more likely
to try out such a vehicle than members of the
fourth segment. Most members have a positive
opinion about the topic but have doubts or neu-
tral feelings about it, too, and they are also con-
cerned about vehicle safety. They receive change
just as well as the members of segment 4. They

are moderately curious and not distrustful at all.

So, although they would try this novelty if they

had enough information about it, they do not yet

have an opinion on this topic that is clearly nega-
tive or positive. Based on this, abstentious behav-
iour is coupled with some curiosity.

Overall, the sample can be divided into five
groups (segments). For a better overview, the charac-
terisation of the segments is summarised in Table 5.

As a research result, segments were successfully
identified for which targeted communication can
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contribute to widespread societal acceptance of self-

driving technology. Below, communication sugges-

tions for each segment are summarised:

o Traditional dismissers: As they have a strong
negative opinion and say they would certainly
not sit in such a vehicle, it may be worth empha-
sising the benefits of “other self-driving vehicles”
This segment has the highest proportion of those
who do not have a driving license. If members of
the group become more accepting over time, the
emphasis could be placed on the benefits of trav-
elling by a self-driving vehicle for the elderly or
those who do not have a driving license (or car).
The goal here is not to encourage trying self-
driving technology but to ensure they do not
become active barriers to spreading the technol-
ogy. The communication of factual information
through mass media may be appropriate.

o Open-minded adventurers: This young, interested,
and mostly male group can be reached through
social media with messages that provide up-to-
date information, a chance to try out the technol-
ogy, and some technical details. “Self-driving
ambassadors” may come from this segment.

o Uncertain optimists: These young women can be
reached mainly through social media with edu-
cational content that enhances their sense of
safety and raises awareness of the positive envi-
ronmental impacts of self-driving vehicles.
Involving influencers can also be effective in
convincing this target group. It is worth noting
that car-sharing is quite common among mem-
bers of this group.

o Distrustful sceptics: Personal communication
and the convincing role of the previous two seg-
ments play key roles in this segment. Uncertainty
and mistrust must be reduced here. As they are
sceptical and have low risk-taking appetites, they
are likely to use this innovation only if it is already
widespread. As passive players (pedestrians,
transporters, etc.), they will be less affected by
this technology. However, their attention can be
drawn to the fact that that they can also indirectly
benefit from it (e.g., parcel delivery, food delivery,
and blood transport).

o Abstentious observers: In their case, the goal is to
increase awareness and emphasise the benefits
through mass media. The goal is to tilt neutral
feelings in a positive direction. Because safety is
important to them, and they are curious to some
extent, the goal can be achieved with gradual
involvement (providing the possibility to test).

4. DISCUSSION OF THE RESULTS

The study aimed to identify consumer segments
of autonomous vehicles by utilising an online survey
based on the factors of the Technology Acceptance
Model (TAM) and the Unified Theory of Acceptance
and Use of Technology (UTAUT) model. The survey
comprised 16 questions, from which four distinct
factors were composed: intention to test, attitude,
accepting changes, and awareness.

In alignment with previous studies, such as
Audi’s driver classification (2019) and the research by
Berrada et al. (2020), this study revealed five distinct
consumer groups. These groups ranged from open-
minded adventurers, who exhibit high enthusiasm
and readiness to test and accept autonomous vehicles,
to traditional dismissers, who demonstrate an
extremely low level of awareness and a negative atti-
tude towards the changes brought by this technology.

Berrada et al. (2020) asked people in Palaiseau
(France) about their socio-demographic issues,
mobility habits, and use of autonomous vehicles, then
applied hierarchical cluster analysis to segment their
sample. The study by the Audi research team (2019)
surveyed respondents opinions, knowledge, and
concerns about self-driving vehicles in nine countries
across three continents and revealed how users could
be grouped according to the factors studied. Rahimi
et al. (2020) examined people mainly from Florida
and hypothesised that individuals’ decisions towards
autonomous vehicles vary by their modality style. The
researchers used a latent class clustering analysis
model and identified three distinct user classes.

Comparing the five consumer segments identi-
fied in our research with the findings of other
researchers (Audi, 2019; Berrada et al., 2020), some
similarities can be found in the characteristics of
certain groups:

o Open-minded adventurers have a very positive
attitude towards autonomous vehicles and are
eager to try new technologies. This segment is
similar to the “tech-savvy passengers” and “sta-
tus-oriented trendsetters” groups identified by
the Audi research team (2019) and shares charac-
teristics with the “explorers” group identified by
Berrada et al. (2020).

o Uncertain optimists have a positive attitude and
are curious about this new technology, though
not as much as open-minded adventurers. This
segment is similar to the “open-minded co-
pilots” identified by Audi (2019), and Berrada et
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al. (2020) described “early adopters” in a similar

way.

« Distrustful sceptics are unsure about the safety of
self-driving vehicles or do not consider them
safe. This segment is not curious and does not
trust this technology, similar to the “suspicious
drivers” group identified by Audi (2019) and the
“sceptics” identified by Berrada et al. (2020).

+  Abstentious observers do not know much about
autonomous vehicles and are characterised by
abstention coupled with a little curiosity, similar
to the “safety-oriented reluctant” group (Audi,
2019) and the “late adopters” identified by Ber-
rada et al. (2020).

o  Traditional dismissers do not consider self-driv-
ing vehicles safe at all; they are the most distrust-
ful and would never try an autonomous vehicle.
Berrada et al. (2020) identified a similar group
called “conservatives”, but the Audi research team
(2019) did not describe such a rejecting segment.
Rahimi et al. (2020) focused on their respond-

ents’ modality style, segmenting and describing their

sample based on this criterion.

Identifying these segments highlights the diverse
consumer landscape and the necessity for targeted
communication strategies in the field of autonomous
vehicles. Providing appropriate information to the
proper groups could help facilitate a smoother adop-
tion process. For instance, increasing awareness,
providing more information, and offering hands-on
testing opportunities could convert sceptics and
uncertain consumers into more accepting and
engaged users.

CONCLUSIONS

The spread of self-driving technologies may be
a defining trend of the 21st century and increasingly
seems limited not by technical but by social con-
straints. So far, only a narrow circle of society is
affected by self-driving technology, typically innova-
tive-type consumers who are curious and have
a positive attitude towards self-driving. If this tech-
nology becomes more widespread, groups not neces-
sarily open to it will inevitably be confronted with
self-driving vehicles and their effects. The primary
goal of the research was to identify segments and
attitudes towards self-driving vehicles that could later
serve as a basis for developing educational and com-
munication materials for technology diffusion. As the
results are based on an online survey of an unrepre-

sentative population, it is important to remember the
limitations of this method. In particular, individuals’
attitudes can change significantly during an actual
test drive and, moreover, attitudes are often influ-
enced by emotional factors that can be explored in
only a limited way through a questionnaire. Addi-
tionally, a limitation of the study is that the data col-
lection occurred relatively distant from the time of
publication. However, this may be mitigated by the
fact that there have been no significant changes in the
deployment of autonomous vehicles in Hungary since
the data collection, suggesting that attitudes may not
have changed significantly. Nevertheless, the five
identified segments may guide future marketing
research and marketing communication activities.

The main managerial implication of the study is
to draw the attention of decision-makers to the need
to prepare for and support social dissemination of
self-driving technologies, for which appropriate, tar-
geted communication is very important. To achieve
this goal, it is essential to identify the groups that
should be approached in different ways to support
them with different messages and channels so they
may see the spread of self-driving technology as an
opportunity and not a threat. According to the
research results, this goal can be achieved by provid-
ing groups that are more open to self-driving (open-
minded adventurers; uncertain optimists) with
detailed insights into the possibilities offered by this
technology while systematically building confidence
in those who may be distracted. The study offers an
excellent opportunity for further exploration by delv-
ing deeper into the defined theoretical segments.
Practical creation of the five user types could be pur-
sued, allowing for a more profound qualitative or
quantitative investigation of each group’ characteris-
tics. This approach could lead to deeper insights into
consumer attitudes towards accepting autonomous
vehicle technology. This is undoubtedly a long pro-
cess; the present research seeks to take the first steps
as an early guide.
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