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Abstract: As autonomous driving technology develops, the advantages and disadvantages of au-
tonomous vehicles emerge. In order for automated vehicles to find a place in society, public opinion
and acceptance are important, and a number of studies about public opinion and acceptance are
underway. In this paper, we investigated the relation between cross cultural differences and public
opinion on automated vehicles. Through a literature review, public opinion in various countries,
including China, India, Japan, the U.S., the U.K., and Australia, was collected. Through these data,
the influence of cross cultural differences in public opinion was identified, and statistical models for
predicting public opinion about autonomous vehicles were developed. In addition, the prediction
models were validated through the results of the survey conducted in this paper. As a result, the
influence of cross cultural differences on public opinion about automated vehicles was confirmed.

Keywords: automated vehicles; public opinion; online survey; cross cultural difference; Hofstede’s
6-D model

1. Introduction

Automobiles are an indispensable part of our lives. At the same time, the problems
associated with automobiles, such as accidents, pollution, and traffic jams, are inevitable [1–3].
Almost all accidents are associated with human error [2,4]. Traffic congestion costs, such as
pollution, fuel problems, and travel delays, are increasing. There is growing attention paid
to autonomous vehicles (AVs) as a means of sustainable transport to mitigate the negative
social, economic, and environmental impacts of automobiles.

In the last decade, autonomous driving technology has attracted much attention from
technical, academic, and policy perspectives. In particular, there is a growing interest
in not only autonomous private vehicles, but also various new modes of transportation,
including shared autonomous vehicles and self-driving taxis. Acceptance and preference
for each mode of transportation are actively being studied [5–8]. However, in the current
COVID-19 pandemic, people prefer personal autonomous vehicles over other types of
transportation because of sanitation and the reduced risk of contagion [9,10]. In the post
COVID-19 era, the preference for autonomous private vehicles as a mode of transportation
will continue. In this situation, research on autonomous private vehicles must be conducted
more thoroughly.

Autonomous vehicles offer several benefits that can solve current societal and envi-
ronmental mobility problems [10,11]. If autonomous vehicles become widespread, traffic
congestion, traffic accidents, and environmental pollution will be reduced, which will also
have additional economic effects. However, recent studies have mentioned the negative
aspects of AVs [12,13]. To mitigate these negative impacts, it is necessary to investigate
public opinion on autonomous driving as well as developing AV technology. By examining
the public expectations and concerns about AVs, we can solve problems that may arise
when autonomous driving is introduced, and establish policies and guidelines. In addition,
if the public does not properly accept and use the technology, there is no reason for the
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development of this technology, and abuse and misuse may occur. Therefore, investigating
public opinion on AVs is essential to maximize the expected effects and to reduce the
negative impacts of AVs.

Many survey studies have been conducted on public opinion about autonomous
driving and models that represent preferences for autonomous vehicles or willingness to
pay based on these surveys have been developed [14–32]. Some of these studies [24–32]
developed statistical models of willingness to pay or intention to use through demographic
factors (age, gender, education level, income, etc.) and psychological factors (perceived
usefulness, perceived ease of use, etc.). The results of these studies showed that people’s
perceptions of autonomous vehicles differ from country to country. For example, Schoettle
and Sivak [19] conducted an online survey in various countries, including the U.S., the
U.K., China, Japan, India, and Australia. They collected various opinions about topics such
as familiarity, concerns, and willingness to pay for autonomous vehicles in each country
to explain the differences among countries. In addition, Kyriakidis et al. [17] conducted a
survey in 109 countries and investigated public opinion. They showed that public opinion
changes with GDP.

Although the public opinion on AVs differs from country to country, studies conducted
in a single country cannot be directly compared with other studies because of the differences
in questionnaires and scales. On the other hand, in studies including various countries, the
differences in public opinion among countries were analyzed qualitatively, or statistically
through variables such as GDP. In other words, these studies found cultural differences in
public opinion but did not account for these results in terms of cultural differences.

Cross cultural differences are the main factors that influence the adoption or acceptance
of new technologies and innovation [31–38]. Thus far, several frameworks have been
developed to account for cross cultural differences [39–44]. Specifically, Hofstede’s 6-D
model [39,40] has been widely adopted in research explaining cross cultural differences.
In the 6-D model, the cultural characteristics of countries are described in six dimensions,
including Power Distance, Individualism, Masculinity, Uncertainty Avoidance, Long-
Term Orientation, and Indulgence. A detailed description of each dimension appears in
Table 1. Hofstede’s 6-D model has been used in various fields to explain the influence
of cultural differences on technological innovation [45–54]. In particular, Hofstede’s 6-D
model was also used for the application of transportation technologies, such as fuel-efficient
vehicles, electric cars, and hybrid cars [45,46,49]. However, there have been only a few
studies considering the cultural differences in the public opinion of automated vehicles. In
addition, studies examining public opinion on autonomous vehicles in several countries
did not quantitatively analyze the effects of cultural differences [17,19,25,55]. Therefore,
to facilitate adopting AVs, it is necessary to analyze the perception of AVs through the
cultural dimension. This study will confirm the relationship between AVs and cultural
differences through the 6-D model because of its generality.

Table 1. Descriptions of the dimensions in Hofstede’s 6-D model.

Dimension Description

Power Distance Index (PDI) The degree to which the less powerful members of a society accept and expect that power
is distributed unequally

Individualism/Collectivism (INDV) A preference for a loosely knit social framework in society, in which individuals can be
expected to care for only themselves and their immediate families

Masculinity/Femininity (MAS) A preference in society for achievement, heroism, and material rewards for success

Uncertainty Avoidance Index (UAI) The degree to which the members of a society feel uncomfortable with uncertainty and
ambiguity

Long-Term Orientation (LTO) Societies who score low on this dimension prefer to maintain time honored traditions and
norms while viewing societal change with suspicion

Indulgence/Restraint (INDU) Indulgence stands for a society that allows relatively free gratification of the basic and
natural human drives related to enjoying life and having fun



Appl. Sci. 2021, 11, 9030 3 of 13

In summary, this paper aims to determine how cultural differences affect the adoption
of AVs. Autonomous driving technology is not yet fully developed, and, in addition to
the technology, policy development and infrastructure are needed to adopt AVs. To do
this, identifying public opinion is essential, but public preferences change over time [29].
Investigating public opinion whenever it changes is inefficient in terms of time and cost.
Therefore, it is important to predict public opinion through related factors. In this paper,
first, we collected literature that investigated public opinion across nations. In particular,
public opinion was identified through concerns about AVs and willingness to pay for
them (WTP). As people are more sensitive to loss than gain, the concerns about AVs were
identified more preferentially [56], and WTP was also identified to determine if people
actually intended to use AVs. Then, we confirmed the correlation between public opinion
and each dimension of the 6-D model based on the collected literature, and developed a
model to predict public opinion about AVs. Finally, the developed model was evaluated
through whether the questionnaires conducted in South Korea could accurately predict
public opinion on self-driving cars, and whether the model could accurately predict public
opinion about AVs.

2. Models for Public Opinion about AVs
2.1. Background
2.1.1. Public Opinion on AVs

To develop a statistical model for adapting AVs, we collected literature on public
opinion, especially concerns about AVs and willingness to pay for them. Since the purpose
of this paper is to investigate the influence of cultural differences, we first investigated the
literature that was surveyed in various countries. A number of studies have confirmed
public opinion through online surveys [14–16,18,20]. However, those papers were based on
surveys conducted within a city or a country, and direct comparison was difficult because
the scale and questions of the survey were different. In contrast, Kyriakidis et al. [17] and
Schoettle and Sivak [19] were representative papers that surveyed drivers from various
countries. These surveys contained various questions including “Concerns about AVs” and
“Willingness to pay for AVs” (WTP). Concerns about AVs included safety, legal liability,
security, and data privacy concerns. Furthermore, Willingness to pay indicated how much
additional cost one was willing to pay for the purchase of an automated vehicle.

In Kyriakidis et al. [17], 5000 drivers from 109 countries responded to a questionnaire
about public opinion on AVs. In particular, the authors examined cross national differences
in public opinion. However, the differences were the result of economic differences among
countries, and differences according to cultural values were not examined.

Next, Schoettle and Sivak [19] surveyed public opinion on AVs in China, India, Japan,
the U.S., the U.K., and Australia. Respondents to the survey also responded to questions
on concerns about AVs and WTP. Issues and degrees of concern differed from country to
country. Willingness to pay for AVs was also different. Most respondents in China and
India said they would pay extra money for AVs, while less than half of the respondents in
the remaining countries said they would pay extra money. However, they did not provide
an explanation of which factors caused the cross national differences.

2.1.2. Cultural Differences

Hofstede [39,40] defined culture as the collective programming of the mind that
distinguishes the members of one group or category of people from others. There are a
variety of individuals in each collective, and characteristics of individuals vary according
to the cultural characteristics of each collective. There have been many attempts to explain
cultural characteristics, and one of them is Hofstede’s 6-D model.

In the 6-D model, cultural differences are explained by six cultural dimensions: Power
Distance, Individualism, Masculinity, Uncertainty Avoidance, Long-Term Orientation, and
Indulgence. First, Power Distance (PDI) represents the degree to which less powerful
members of a society accept the hierarchy or inequality in the society. In societies with
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high Power Distance, people are not hostile to inequality, and accept their place in the
society. Second, Individualism (INDV) means the preference for a loosely knit social
framework. People in individualistic cultures take care of themselves, while people in
collectivistic cultures care more about the group than the individual. Third, Masculinity
(MAS) represents the degree to which the members of a society pursue achievement and
competition. A masculine society prefers achievement, heroism, and assertiveness. Fourth,
Uncertainty Avoidance (UAI) expresses the degree to which the members of a society feel
comfortable in novel and unknown situations; countries with strong Uncertainty Avoidance
are less tolerant of ambiguity. Fifth, Long-Term Orientation (LTO) is a dimension of the
society’s position on traditions and norms. Societies with high Long-Term Orientation
encourage thrift and efforts for the future. Lastly, Indulgence (INDU) refers to a society in
which the basic and natural human desires related to enjoying life are satisfied freely.

Hofstede’s 6-D model has been used mainly to explain how cultural differences affect
the introduction of IT innovation [40–45,52,53], and it has also been recently applied to
transportation technology [50,51,54]. Ang et al. [50] studied whether the cultural dimen-
sion, especially individualism, is related to the adoption of fuel efficient vehicles. They
determined that collectivists are more inclined to adopt fuel efficient vehicles, which are
related to solving environmental problems, because they tend to help the group’s interests
or goals. They confirmed that UAI and MAS mediate the relationship between green
self-identity and attitude toward electric car adoption. Finally, McLeay et al. [54] stated
that the higher the UAI, the slower the hybrid car adoption.

2.2. Hypotheses

As mentioned before, collectivists are more cooperative and emphasize the group’s
goals. People in nations with a collectivistic nature are dependent on others and show
high levels of conformity. In fact, in a collectivistic culture, positive attitudes toward the
adoption of technologies that are beneficial to society have been confirmed [50–52,54].
Autonomous driving is a technology that governments are also interested in, and people
tend to follow it in collectivistic cultures. Therefore, we propose the following hypothesis:

Hypothesis 1. INDV has a negative correlation with concerns.

The degree to which enjoyment is pursued is related to INDU. People are more likely
to be involved in leisure activities or sports in indulgent cultures. They are free to satisfy
basic and natural human desires related to enjoying life. If innovation threatens these
desires, they will be reluctant to adopt the innovation. In contrast, if innovation helps them
pursue enjoyment of life, they will easily adopt it. Autonomous driving will allow drivers
to engage in various nondriving related tasks instead of tedious driving [17,57]. Therefore:

Hypothesis 2. INDU has a negative correlation with concerns and WTP.

PDI is a dimension that indicates how inequality is regarded. In low PDI cultures,
inequality is unacceptable. In contrast, people in high PDI cultures accept inequality and
tend to follow the opinions of powerful leaders. Thus, PDI and INDV will have opposite
effects on the adoption and diffusion of innovation:

Hypothesis 3. PDI has a positive correlation with concern.

Next, UAI is a value that indicates how much uncertainty is tolerated, and countries
with high UAI feel discomfort with uncertainty. UAI will have a significant impact on
technology adoption, as the benefits and disadvantages of using the novel technology
are not yet clear. In cultures with high UAI, the adoption of novel technologies will be
considered as uncertainty, and they will be reluctant to adopt them:

Hypothesis 4. UAI has a positive correlation with concerns and WTP.
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Masculine values such as assertiveness and competitiveness distinguish societies
with high MAS, while feminine values, such as nurturing, cooperation, and quality of
life, distinguish feminine societies. Feminine societies are more interested in societal and
environmental problems [39,40,47]. Therefore, people in feminine countries will be more
prone to having concerns about the issues caused by adopting technologies. In addition,
adopting autonomous driving is likely to improve quality of life and solve environmental
problems, which are stressed in feminine society:

Hypothesis 5. MAS has a negative correlation with concerns and WTP.

High LTO means that the society values thrift and effort as ways to prepare for
the future, whereas low LTO means that the society prefers to maintain traditions and
norms. Cultures with high LTO take a more pragmatic approach and focus on future
rewards [39,40,49]. Given the future benefits of adopting AVs, people in a long term
oriented culture are likely to purchase AVs. In addition, people in a short term oriented
culture are sensitive to social trends in consumption and want to purchase AVs because of
their recent popularity [47]:

Hypothesis 6. There is no relationship between LTO and WTP.

2.3. Methods
2.3.1. Data Collection

At first, we collected public opinion data including concerns about AVs and WTP
from Schoettle and Sivak [19]. The data are shown in Table 2. In Table 2, the corresponding
concern values indicate the proportion of respondents who reported moderate concern or
higher, and the average value in concerns is the average of all concerns. The WTP value
represents the percentage of respondents who were willing to pay extra to purchase an
autonomous vehicle. Of all the concern items, China had the highest value, but in WTP,
China showed the second highest value. On the other hand, in Japan and Australia, there
were relatively few concerns about AVs, but it can be seen that the WTP value was low.

Table 2. Results in the literature and our survey.

(%) China India Japan The U.S. The U.K. Australia South Korea

Concerns

Safety 95.7 86.5 76.9 81.8 81.6 78.7 70.5
Legal Liability 92.1 83.3 70.4 77.2 72.5 72.7 80.6

Security 89.5 83.3 68.6 70.8 67.1 68.2 79.6
Data Privacy 85.4 82.2 62.6 69.4 61.7 60.2 69.6

Average 90.7 83.8 69.6 74.8 70.7 70.0 75.0

Willingness to Pay WTP 78.4 70.2 32.5 45.5 40.2 44.8 82.2

In addition to the public opinion data, data on cultural differences were extracted
based on Hofstede’s 6-D model (www.hofstede-insights.com. Retrieved 10 March 2021).
For the six countries included in the collected literature and South Korea, which was
obtained through the survey in this paper, the scores of the six dimensions of cross cultural
differences were confirmed, and they are shown in Figure 1. In Korea, UAI and LTO were
high, while INDV, MAS, and INDU had low values.

www.hofstede-insights.com
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Figure 1. The value of the cultural dimensions for each country.

2.3.2. Analyses

Data analyses were performed with SAS 9.4. The relationship between the dimensions
in Hofstede’s 6-D model and the concerns about AVs and WTP was identified through
Pearson’s correlation coefficient and regression model. First, correlation was determined
between each cultural dimension and public opinion data. Correlation coefficients were
calculated according to Equation (1).

ρ (x, y) =
Cov (x, y)

σxσy
. (1)

After correlation analysis, we developed statistical models of the relationship between
public opinion and cultural dimensions through regression analysis. Dependent variables
included in each model were selected through correlation analysis and hypotheses set
based on the existing literature. The model of average concerns contains INDU, PDI, and
UAI. INDV was excluded because INDV had a strong negative correlation with PDI and
had exact opposite effect to PDI on concerns. The WTP model contains INDU, and MAS.
UAI was excluded because there was no significant relationship between UAI and WTP.

2.4. Results
2.4.1. Correlation Analysis

Before developing a model according to cross cultural differences, the correlation
between each dimension of the 6-D model and the values in the survey results was analyzed.
The results of the correlation analysis are shown in Table 3, and an asterisk means there
was a significant correlation. Compared to the dimensions of cross cultural differences,
PDI and LTO had positive correlations with concerns and WTP, while INDV, MAS, UAI,
and INDU had negative correlations. Average concern and PDI had a significant positive
correlation. It was found that the larger the PDI, the higher the average concern. However,
there was not a significant correlation between UAI and concerns. WTP had a significant
positive correlation with PDI, but showed a significant negative correlation with INDV,
MAS, and INDU.
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Table 3. Correlation between survey results and the 6-D model.

PDI INDV MAS UAI LTO INDU

Concerns

Safety 0.7660 * −0.6678 0.1644 −0.6850 0.3897 −0.6710
Legal Liability 0.8274 ** −0.6923 −0.4007 −0.4418 0.3395 −0.7240 *

Security 0.9342 *** −0.8035 * −0.3803 −0.2793 0.4787 −0.8568 **
Data Privacy 0.9081 ** −0.7341 * −0.2701 −0.4342 0.2946 −0.8291 **

Average 0.8843 ** −0.7430 * −0.2447 −0.5155 0.2859 −0.7955 *

Willingness to Pay WTP 0.8435 ** −0.6441 ** −0.5440 * −0.6583 0.2336 −0.7290 *

NOTE: *: 0.05 < p-value < 0.1; **: 0.01 < p-value < 0.05; ***: p-value < 0.01.

2.4.2. Regression Model

Regression models were developed with the survey data from the collected literature
and the values of the dimensions in the 6-D model.

At first, the regression models for average concern about AVs were expressed as
Equation (2). Countries with a higher PDI, lower UAI, and higher INDU had more concerns
about AVs. The p-values of the variables included in the model were all less than 0.05, and
the adjusted R-square was 0.9446, confirming that the model well represented the concern
about AVs. Additionally, when the observed data from the survey and the value predicted
by the regression model were compared through the paired t test, it was confirmed that the
model could accurately predict the concern about AVs because there was no significant
difference between the two groups (t(5) = 0.2629, p-value = 0.80).

Concern = 38.24 + 0.6097 × PDI − 0.1278 × UAI + 0.2340 × INDU. (2)

Furthermore, the regression model for willingness to pay is shown in Equation (3).
This showed that people in countries with lower MAS and INDU were more willing to pay
extra for automated vehicles. The p-values of the variables included in the model were
all less than 0.05, and the adjusted R-square was 0.9981, confirming that the model well
represented willingness to pay for purchasing AVs. Additionally, when the observed data
from the survey and the value predicted by the regression model were compared through
the paired t test, it was confirmed that the model could accurately predict the WTP because
there was no significant difference between the two groups (t(5) = −0.2451, p-value = 0.82).

WTP = −122.526 − 0.8241 × MAS − 0.6547 × INDU. (3)

3. Online Survey in South Korea
3.1. Online Survey Design

To validate the statistical model, an online survey was conducted using www.moaform.
com from 11 September to 1 December 2017. The survey was designed based on a survey
conducted by Schoettle and Sivak [19]. The survey was distributed via SNS, email, and
websites. The responses from participants who had a driving license were collected. The
survey was divided into two main sections. First, demographic data and driving experience
were collected; driving experience included driving frequency, mileage, and accidents.
Next, the respondents answered questions about their attitudes toward automated driv-
ing. In this part, questions about the expected benefit of AVs, concerns about AVs, and
willingness to pay for purchasing AVs were included in the survey.

3.2. Results of the Survey
3.2.1. Demographic Data

The questionnaire was answered by 287 participants. One participant who did not
understand the instructions about the level of automation and two participants who did
not have a driver’s license were excluded from the collected data; subsequently, data
from 284 participants were analyzed. Of the participants, 68.5% were male, the mean
age of the participants was 33.9 years, and the median was 27 years (max = 68, min = 20,

www.moaform.com
www.moaform.com


Appl. Sci. 2021, 11, 9030 8 of 13

SD = 14.3). Their driving experience was 10.43 years (SD = 10.52), and most of them
had not experienced partially autonomous driving (61.5%) or known about autonomous
driving (25.9%).

3.2.2. Concerns

In this survey, concerns about safety, legal liability, security, and data privacy violations
were presented. Figure 2 shows the percentage of participants who said they were highly
concerned about each item. For all items, over 60% of participants responded that they
were concerned, moderately or higher, about the item (70.45, 80.55, 79.55, and 69.6% for
safety, legal liability, security, and data privacy, respectively). In particular, respondents
were most concerned about who would be liable for an accident caused by automated
vehicles. On the other hand, it was found that there were relatively few worries about
safety or data privacy violations.
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3.2.3. Willingness to Pay

The survey asked how much more the respondents would be willing to pay for the
automated driving system to be applied to a vehicle. The scale was set at KRW 5 million
(approximately USD 4700) intervals. On average, we found that the participants were
prepared to pay an additional amount of KRW 12.5 million (approximately USD 11,700) for
a fully automated vehicle. A total of 17.8% of the respondents said they were not willing to
pay additional costs even if a fully autonomous vehicle came out. This was significantly
lower than those surveyed in other countries (up to 79.4 and at least 33.5%).

3.2.4. Model Validation

It was confirmed that the regression model could predict the results of a survey
conducted in South Korea. The predicted value was obtained by substituting the value of
dimensions in the 6-D model for Equations (2) and (3). Observed values and predicted
values are presented in Table 4. When the observed values and predicted values were
numerically checked, it was found that they had similar values, and when data from South
Korea were added to the paired t test performed in Section 2.4.2, it was found that the
p-value increased (0.99, 0.99, respectively).

Table 4. Observed value and predicted value for public opinion in South Korea.

Items Observed Value Predicted Value

Concern Average of Concerns 75.0 70.75
Willingness to Pay WTP 82.2 89.31
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4. Discussion

With the advent of autonomous driving technology, the various modes of transporta-
tion to which autonomous driving technology can be applied are emerging, and sustainable
transportation, such as autonomous vehicles and shared autonomous vehicles, are receiv-
ing much attention. A number of studies that have investigated public opinion about
AVs have been conducted over the last decade. Recently, studies have been conducted
on perceptions of shared autonomous vehicles and self-driving taxis, and on preferences
among innovative modes of transportation [5–8]. However, under and post-COVID-19
circumstances, people are more sensitive to sanitation and quarantine measures, so they
prefer autonomous private vehicles to modes of transportation that require sharing a vehi-
cle with others [8,9]. In order for autonomous private vehicles to be accepted without any
problems, in line with this pandemic circumstance, it is necessary to thoroughly identify
public opinion on the innovative technology.

Public opinion is an important factor in the adoption of innovation. Public opinion varies
not only according to individual characteristics, but also according to cultural characteristics.
In fact, studies are being conducted on how cultural differences affect the adoption of various
technologies, including research on transportation technology [39,40,47]. However, in this
regard, research on the adoption of autonomous private vehicles has not been conducted.
Therefore, in this paper, we developed a regression model of cultural difference for adapt-
ing autonomous vehicles. We compared the dimensions of the Power Distance Index,
Individualism, Masculinity, Uncertainty Avoidance Index, Long-Term Orientation, and
Indulgence, included in Hofstede’s 6-D model, with the public’s concerns about AVs and
their willingness to pay for AVs.

Prior to statistical modeling, literature reviews were conducted to posit hypotheses
about the relationship between the cultural dimensions in Hofstede’s 6-D model and public
opinion about AVs. The first hypothesis concerned the relationship between INDV and
WTP. INDV is an individual’s preference for a social atmosphere, and people in societies
with high INDV behave more independently and accept technology regardless of their
surroundings. On the other hand, in countries with low INDV, individuals are more likely
to act in accordance with national goals [39,40]. Autonomous driving is a technology that is
being developed with interest from governments. Therefore, a society with a lower INDV
will have a higher WTP, as it is more influenced by the social atmosphere. China and South
Korea were among the countries with the lowest INDV, and their WTP was high compared
to other countries. Additionally, there was a significant negative relation between INDV
and WTP. These results support H1.

Second, there was negative relationship between INDU and concerns and WTP (H2).
A high INDU society allows relatively free gratification of the basic and natural human
drives related to enjoying life and having fun [33]. In other words, high INDU societies
indicate a tendency to optimism, and people in high INDU societies will be optimistic
about new technologies [53,58]. Therefore, in countries with high INDU, the values for
concern and WTP were low. These countries had low concern and WTP values compared
to other countries. Additionally, when investigating the relationship between INDU,
concern, and WTP through correlation analysis, it was confirmed that there was a significant
negative correlation.

Moreover, the higher the value of PDI, the higher the concern and WTP. PDI expresses
the degree to which the people of a society accept that power is distributed unequally. In a
society with a high level of PDI, people accept a hierarchy and tend to follow the leader’s
opinion. As mentioned earlier, autonomous driving is a technology of interest not only
to individuals but also to governments. Therefore, a country with a high PDI will have a
high WTP. Additionally, the higher the PDI, the more important morals and norms tend
to be. Therefore, individuals will be more concerned about the deviations from the norm
caused by autonomous vehicles. Among the countries compared in this paper, China had
the highest PDI and Japan had the second highest PDI. This trend was consistent with
values of average concern, and both countries had high WTP values.
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The fourth hypothesis is about relationship between UAI and public opinion about
AVs. Countries with a high UAI feel uncomfortable with uncertainty. Therefore, people in
countries with high UAI will feel repulsed by the uncertainty that innovative technologies
bring. However, there was no significant relationship between UAI and concern, or UAI
and WTP. This result may be due to the fact that autonomous driving technology has
already been widely exposed through the media and, because of this, people were already
familiar with it.

There are several limitations in this paper. First, there is a difference between when
the data used to develop the model and the data used for validation were collected. Over
time, public opinion about AVs will change [59]. Therefore, different results could have
been derived if they were compared at the same time point. Second, in this paper, cultural
differences were investigated through Hofstede’s 6-D model, while there are other frame-
works that account for cultural differences, such as Schwartz’s framework or the GLOBE
framework [42,44,60]. However, the cultural dimensions included in each framework
are similar or extended, based on the 6-D model. Additionally, the 6-D model has been
used in more studies than other frameworks, and has been validated in many domains.
Therefore, the results of this paper using the 6-D model offer a sufficient contribution. In
future studies, it will be necessary to predict public opinion using a different framework of
cultural differences. Third, the data used to develop and validate the model were limited.
Data from six countries were used to develop the model, which is a small data set. This
is a limitation that occurred because the number of countries that conducted the same
survey was insufficient. A more robust result could have been obtained if the model had
been developed with data from more countries. Additionally, although the model was
validated through the survey, the number of respondents was relatively small. However,
the aim of this study was to develop a model to predict public opinion on AVs through
cultural dimensions without conducting a survey. Although the model was developed
with a small data set, it is very meaningful because we established that it is possible to
make accurate predictions from additional survey results. Lastly, public opinion was
modeled only through cultural differences, and it is unknown how public opinion affects
the actual adoption of AVs in this study. There could be moderate effects of individual
characteristics, such as gender, age, income, education level, etc. Even within a country,
there are people with diverse personalities, and this should be fully considered. However,
cultural dimensions represent the universal characteristics of each country, and identifying
them will be very important in the early stages of adopting innovation. Moreover, it was
difficult to ascertain the relationship between cultural differences and the adoption of AVs
because autonomous driving has not yet become widespread. Therefore, in this study, it
was analyzed through WTP instead of data on the actual adoption of AVs.

5. Conclusions

In summary, research was conducted to develop models that could predict public
opinions about AVs through Hofstede’s 6-D model. Surveys conducted in various countries
were collected and predictive models were developed based on the collected surveys. The
model was validated through an additional survey conducted in South Korea. Through
the developed model, concern about AVs and willingness to pay to purchase AVs could be
predicted. This confirmed that cultural differences play an important role in the acceptance
of autonomous vehicles. Additionally, through this study, the influence of the cultural
dimension on public opinion about AVs was confirmed, and a more accurate predictive
model can be developed through future research.
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