
 

 

 

 

 

BRAVE 

BRidging gaps for the adoption of Automated VEhicles 

No 723021 

 

 

D2.3 Report on the findings of the 
population survey 

Lead Author: Bernhard Schrauth (IfeS) 
With contributions from: Sarah Maier (IfeS),  
Clemens Kraetsch (IfeS), Walter Funk (IfeS) 

Reviewer: Ingrid Skogsmo (VTI) 
 

 

 

Deliverable nature: Report (R)  

Dissemination level: 
(Confidentiality) 

Public (PU)  

Contractual delivery 
date: 

29.02.2020 

Actual delivery date: 09.04.2020 

Version: 1.0 

Total number of pages: 167 

Keywords: Automated driving, conditionally automated cars, acceptance, trust, public 
opinion, vulnerable road users, road safety, ethical aspects, legal aspects, 
population survey 

 

 

  

Ref. Ares(2020)2003157 - 09/04/2020



Deliverable D2.3 BRAVE 

723021 Page 2 of 167  
 

Abstract 

The foreseeable advent of conditionally automated cars (CAC) at SAE Level 3 opens up a multitude of 
questions that have to be addressed for a safe adoption of the new vehicle technology. To explore the opinions 
of other road users affected and especially of the vulnerable road users – pedestrians, cyclists and 
motorcyclists – on CACs, a population survey of road users was conducted in the EU member states France, 
Germany, Slovenia, Spain and Sweden as well as in Australia and in the USA within the EU-funded project 
BRAVE. On the basis of 6,608 survey data sets, the study provides reliable findings on acceptance and trust 
in CACs from a road user’ perspective, on the use of external human-machine interfaces (HMI) as well as on 
ethical and legal considerations. The road users’ acceptance of CACs appears to be rather positive in principle 
but varies between the road user groups. At the same time, doubts in trust in CACs from the perspective of the 
studied groups of road users are identified. Different opinions on ethical and legal issues arise which vary also 
according to the respondents’ country of residence.  
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Executive summary  

The technical development of the automation of cars is well advanced. The foreseeable advent of conditionally 
automated cars (CAC) at SAE Level 3, opens up a multitude of political and social questions that have to be 
addressed to ensure a safe adoption of this new vehicle technology. To explore the opinions of other road users 
affected and especially of the vulnerable road users (VRU) – pedestrians, cyclists and motorcyclists – on 
CACs, a population survey of road users was conducted in the EU member states France, Germany, Slovenia, 
Spain and Sweden as well as in Australia and in the USA within the framework of the EU-funded 
multidisciplinary project BRAVE. 

The survey was carried out from December 2019 to February 2020 by employing an online survey. 
Respondents were recruited via online access panels and their selection was regulated by quotas for biological 
sex, age and region. In each of the seven countries participating in BRAVE, 1,000 respondents answered the 
questionnaire that dealt with a priori acceptance of and trust in CACs by the road users, as well as their 
communication with the CAC and questions on ethical and legal issues. After data cleaning, 6,608 respondents 
remained in the dataset for further statistical analyses.  

The findings on the general a priori acceptance of CACs indicate a rather positive attitude of the respondents. 
With a relative majority, the respondents expect CACs to increase road safety as well as to be useful, easy to 
use and easy to communicate with. Nevertheless, a certain scepticism of the respondents can be detected when 
assessing the own intention to use such a car or the future interaction of the road users with CACs on the roads. 
The index of general acceptance of CACs reveals differing acceptance between the respondents’ countries of 
residence, a lower general acceptance of CACs for females compared to males as well as for respondents aged 
55 and older compared to their younger counterparts. The general trust in CACs is also rated as rather positive 
by the road users surveyed. Almost half of the respondents express that CACs will be dependable, will act 
reliably and that they will overall trust in CACs. The level of general trust in CACs differs between the gender 
of the respondents, their age, their country of residence and their main transportation mode.  

A special focus of this study is on the acceptance of and trust in CACs from the perspective of the certain road 
user groups. To depict them, a fictitious interaction with a CAC in road traffic was described in the 
questionnaire that was specifically adapted to each road user group. In such a situation, respondents state that 
they would feel mostly neutral or safe. However, noticeable differences between the road user groups can be 
identified, with car drivers and pedestrians perceiving their subjective feelings as less safe than two-wheelers 
on a bike or a motorcycle.  

The respondents’ answers on trust in a CAC to act reliably in such a situation reveal similar findings, again 
with differences among the road user groups. Contradictory to the trust in CACs stated before is the preference 
of road users whom the respondents would trust more – a human driver, the CAC in automated mode or both 
equally. Here, more than half of the respondents would trust a human driver more. Varying preferences 
between the road user groups show that the two-wheelers have higher preferences for a CAC than car drivers 
and pedestrians.  

In the context of the fictitious traffic situation, respondents anticipate an easy communication with CACs and 
improved road safety. However, the road users expect emerging problems for the other road users. Further 
analyses of the index for the road user group specific acceptance reveal differences in the subgroups of the 
main transportation mode, country, gender and age. Here as well as in several other parts of the study, road 
users from Spain and Slovenia report higher acceptance of CACs. The same is true for males (higher 
acceptance than females) and younger respondents (more than older and oldest survey participants). 

In a multivariate linear regression analysis on the index for road user group specific acceptance of CACs, most 
of the described bivariate relationships could be confirmed – controlling for variables covering individual 
socio-demographics and mobility behaviour. With regard to the road user groups, the multivariate analysis 
shows that the acceptance of pedestrians, cyclists and riders of powered two-wheelers (PTW) – the VRUs – is 
lower than that of car drivers. The strongest predictors for road user group specific acceptance are personal 
innovativeness and general trust in CACs and thus point to the considerable importance of a predisposing 
attitude in the formation of acceptance.  

Out of eleven listed benefits, the four most expected benefits of CACs relate to safer driving behaviour: 
sufficient distances to other road users, better emergency braking reaction times, stricter adherence to traffic 
rules and more predictable driving. Two-wheelers, whether on bicycles or motorcycles, more than pedestrians 
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and car drivers expect the introduction of CACs to have an increased positive impact on themselves as road 
users. Males emphasise expected benefits of CACs more strongly than their female counterparts. 

The three concerns most strongly stressed are those relating to the reliable functionality of the CAC including 
the possibility of system failures, hacker attacks or the take-over situation of a CAC. The unresolved question 
of liability in the case of a crash and the technical ability to detect the behaviour of other road users are 
emphasised as further possible problems. Pedestrians and car drivers are often more strongly concerned than 
cyclists and PTW-riders. In addition, it is females who express concerns more strongly than males. 

Another issue accompanying the introduction of the CACs is its communication with other road users via 
external human-machine interfaces (HMI). Regarding the indication whether a CAC is in automated mode, a 
large majority of the respondents pleads for such a signal. The respondents also see the need for the CAC to 
indicate at a pedestrian crossing that it has recognised the pedestrian and gives right of way. The three most 
preferred options of indication are a flashing light signal, a prolonged deceleration phase or a continuous light 
signal. 

An ethical dimension of the introduction of CACs becomes apparent in the need to program the behaviour of 
the CAC in the case of an unavoidable crash. In the assessment of the ethical principles guiding the 
programming of the CAC, an inconsistency becomes observable: a vast majority of the respondents agree with 
an (utilitarian) approach which states that in the event of a crash the automated car should behave to minimize 
the overall number of fatalities. At the same time, most respondents prefer to sit in a car that protects the 
passengers against all other road users. Additionally and in comparison to other questions in the survey, it is 
noticeable that respondents in the statements on ethical principles more often avoid a clear positioning. Further, 
findings reveal the preference of the respondents that the regulations in the event of a crash should be preset 
and mandatory for all CACs. Against the background of significant differences between the respondents’ 
countries, the findings regarding the ethical considerations overall suggest that it will be challenging to find 
internationally uniform and universal guidelines for the behaviour of CACs in the case of an unavoidable 
crash.  

The population survey additionally gives insight into opinions of the respondents on legal issues that come 
across with the introduction of CACs. The respondents tend to see the liability in case of a crash with the CAC 
in automated mode with the person behind the steering wheel, subsequently the manufacturer. Another issue 
raised in the questionnaire refers to access to the data that is collected in large quantities by the automated car. 
A majority of the respondents would allow the car owner and the police to access the stored data. Only about 
one out of ten respondents would not grant access to the data stored in the CAC to anybody. Once more, 
differences between the respondents’ countries of residence become apparent and indicate possible difficulties 
for transnational solutions. Furthermore, respondents plead for a special training before drivers are allowed to 
sit behind the wheel of a CAC at SAE Level 3 for the first time – with females being even more in support of 
a special training. 

On a reliable data basis the BRAVE population survey shows a rather positive acceptance of and trust in CACs 
from the perspective of the road users. However, in the fictitious traffic situations, some doubts become 
apparent. Both in terms of trust and acceptance differences between the individual groups of road users as well 
as between gender, age and respondents’ country of residence are evident. The expected improvement in road 
safety appears to be a central benefit of CACs for the road users to which user-friendly external HMIs for the 
communication with other road users can also contribute. At the same time, road users expect problems 
between the CACs and other road users and express concerns about the technical functioning of the CACs and 
their IT security. Findings of the survey, additionally, give useful insights for the design of HMI for the use in 
CACs. Further, various opinions on ethical and legal issues arise from the survey which mostly differ between 
the respondents’ country of residence.  

In its characteristic as a cross-sectional study, the BRAVE population survey can be used as a starting point 
for a future regular monitoring of the attitudes of the population of EU member states towards highly automated 
or autonomous driving. 
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1 Introduction 

The technical development of the automation of cars is well advanced. Already today, semi-automated vehicles 
on SAE Level 2 with so-called Advanced Driver Assistance Systems (ADAS) are on the roads worldwide. At 
the same time, the technical advancements make it clear that the next level of vehicle automation might soon 
be reached. This next step would be the introduction of vehicles with conditional automation on SAE Level 3. 
With SAE Level 3, the limit that drivers always must be active drivers during the journey is exceeded: In 
certain driving situations, the machine is the executing and responsible system and the human driver is the 
fallback system.1 However, the introduction of conditionally automated cars (CAC) is not only expected to 
improve road safety, efficiency and comfort, but it also opens up a multitude of political and social questions. 
Consequently, automated cars bring new technical but also non-technical challenges that have to be addressed 
to ensure the safe adoption of these new vehicle technologies. 

In order to meet these challenges, the multidisciplinary BRAVE project was launched as part of the Horizon 
2020 (H2020) European Union (EU) research programme. BRAVE intends to support the introduction of 
automated driving by assuring the acceptance of all relevant users, other road users affected and organised 
stakeholders. For this purpose, a survey of stakeholders and a survey of road users were implemented within 
the BRAVE project. While the survey of stakeholders is the subject of Deliverable D2.2, this report presents 
the results of the population survey of road users aged 18 years and older in the seven countries of the project 
partners – in the European countries of France, Germany, Slovenia, Spain and Sweden as well as in Australia 
and in the USA. The aim of this international population survey is to explore the opinions of all kinds of road 
users – and especially of pedestrians, cyclists and motorcyclists as so-called vulnerable road users (VRU) – on 
CACs. Therefore, the a priori acceptance and trust of the road users is considered in the questionnaire, as well 
as the communication with the CAC and questions regarding ethical and legal issues. 

The work presented in this Deliverable takes its starting point in the "Literature review on the acceptance and 
road safety, ethical, legal, social and economic implications of automated vehicles" (BRAVE Deliverable 
D2.1, Johnsen et al., 2018) and in the research on gender issues in the acceptance of automated vehicles 
(internal BRAVE Deliverable D2.2, Ixmeier, Johnsen, & Funk, 2017). In addition, focus group discussions 
were conducted to further explore opinions of road users on CACs (Kraetsch, Schrauth, Johnsen, & Funk, 
2019). This preparatory work resulted in the development of the questionnaire for the population survey, the 
results of which are presented in this report. 

Chapter 2 of this Deliverable provides a focused and updated overview of the research literature matching the 
topics of the survey. Here, the research desiderata, which are dealt with in this report, are derived and presented. 
Chapter 3 refers to the exploratory focus group discussions. There, the implementation and the findings of 
these group discussions are presented. In chapter 4, the study design as well as the methodological procedure 
in data collection and data analysis are outlined. In chapter 5, first results of the BRAVE population survey are 
presented. In this chapter, the characteristics of the survey sample are then described in detail. Chapter 6 
subsequently provides information on the acceptance and trust of the surveyed road users in CACs. Results on 
the general acceptance and trust as well as on the road user group specific acceptance and trust in CACs are 
reported. Findings on technical solutions for the external communication of CACs with other road users are 
included in chapter 7. Chapter 8 then refers further to the ethical and legal questions raised in the context of 
the introduction of CACs. The report concludes with a summary of the results in chapter 9 and a conclusion in 
chapter 10.  

References are documented in the reference section. Attached to this Deliverable are the guidelines for the 
focus group discussions in Annex A, the questionnaire of the population survey in Annex B, and the 
documentation of the frequencies as well as the differentiation of the frequencies according to the categories 
of the respondents’ country of residence, their biological sex, age group, and main mode of transportation in 
Annex C. 

 
1 See SAE Standard J3016 for more details. 
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2 Review on research on acceptance and trust in vehicle 
automation technology2  

The research conducted so far in the BRAVE project has brought up many topics that are affected by the 
introduction of conditionally automated vehicles (Johnsen et al., 2018). These topics cover socio-economic, 
ethical and legal aspects as well as the acceptance of the new vehicle technology by individuals. A problem 
that is common to all topics is that from the current point of view the consequences of the introduction of 
automated vehicles can only be estimated. Thus, studies on acceptance or trust in automated cars can only 
capture an a priori acceptance, without knowing the exact functionality of conditionally automated vehicles – 
which are still in development.3 

The acceptance of automated cars has been addressed by a growing number of research studies (Becker & 
Axhausen, 2017, for a review until 2017; Nordhoff, Kyriakidis, van Arem, & Happee, 2019). Studies that rely 
on a theoretical basis most often refer to psychological models which identify factors influencing the 
acceptance of new technologies and to understand individual user behaviour. Next to other models, the 
technology acceptance model (TAM; Davis, Bagozzi, & Warshaw, 1989) and its further development the 
Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh, Morris, Davis, & Davis, 2003) 
has been widely applied in research on the acceptance of automated vehicles (Madigan, Louw, Wilbrink, 
Schieben, & Merat, 2017; Kaye, Lewis, Forward & Delhomme, 2020).  

In acceptance studies, often the intention to use such an automated car or the willingness to purchase it – 
respectively the willingness to pay an additional amount for this technology – are used to determine the 
acceptance (Adell, Várhelyi, & Nilsson, 2014). Findings from research studies that use the expressed attitude 
or behavioural intention as the research object altogether show rather positive attitudes and expectations 
towards the new automated vehicle technologies – especially if respondents are young or male or live in 
urbanized areas (Payre, Cestac, & Delhomme, 2014; Kyriakidis, Happee, & de Winter, 2015; Bansal, 
Kockelman, & Singh, 2016; Cunningham, Ledger, & Regan, 2018). Examples of positive expectations, which 
increase acceptance, are cost reduction (insurance premium, fuel savings) (Schoettle & Sivak 2014; Piao et al., 
2016), time savings (Gladbach & Richter, 2016; Šinko, 2016), and improved road safety (Observatorio 
Cetelem Auto, 2016). But serious concerns on the automated technology has also been raised and include 
various aspects of road safety and data security of automated vehicles (Schoettle & Sivak, 2014; Kyriakidis et 
al., 2015; König & Neumayr, 2017; Wintersberger, Azmat, & Kummer 2019). The willingness to buy an 
automated car with SAE Level 3 technology is noticeably less pronounced than the willingness to buy a more 
automated car with SAE Level 4 or 5 technology (Kyriakidis et al., 2015; Bansal et al., 2016; Cunningham et 
al., 2018).  

Apart from this, trust in automated vehicles is receiving increasing attention in research into the acceptance of 
automated vehicles. Trust is regarded as an important factor for the acceptance of automated technology (Lee 
& See, 2004; Hoff & Bashir, 2015) and has therefore been included in empirical studies where it has proven 
its relevance (Choi & Ji, 2015; Kaur & Rampersad, 2018; Zhang et al., 2019). Trust is recorded as an individual 
attitude and understood as a prerequisite for the development of behavioural intentions and actual behaviour 
as well as an experience-based variable (Hoff & Bashir, 2015). In the research on the acceptance of automated 
vehicles, “initial trust” (Zhang et al., 2019, p. 210) is therefore being used at the present time, since no 
(previous) experience is possible.  

With regard to acceptance research to date, however, it must be concluded that the majority of research studies 
have focused on the view of potential users. The perspective of other road users such as pedestrians, cyclists 
or riders of powered two-wheelers (PTWs) that are directly affected and must interact with automated cars in 
road traffic have relatively rarely been taken into account. These ‘bystanders’ (Scholtz, 2003) of the automated 
vehicle technology have so far received little consideration (Saleh, Hossny, & Nahavandi, 2017) although they 
will hardly have any alternatives to the interaction with automated vehicles. For that reason, they have a 
justified interest in expressing their expected benefits and concerns about automated vehicles from their point 

 
2 Although the research in BRAVE explicitly focuses on automation on SAE Level 3, in the following chapter 
the term “automated” is used for both SAE Levels 3 to 5 without detailing the specific level 
3 For a discussion on terms of acceptability and acceptance see Adell, Várhelyi, & Nilsson, 2014. 
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of view (Grunwald, 2005). These opinions must be included in the process of the technological development 
to promote the suitability for everyday use and the societal acceptance of the new vehicle technology. 

The BRAVE population survey, hence, focuses on the acceptance and the trust in automated cars on SAE 
Level 3 from the perspective of VRUs and drivers of conventional cars. It is thereby the aim to examine 
whether the different road user groups have different levels of acceptance and trust in such CACs. 

Other topics that have to be tackled to gain acceptance from individuals and society as a whole refer, among 
others, to ethical and legal implications of automated cars. Even if it may not seem obvious at first glance, a 
car in an automated driving mode must ‘make decisions’ that potentially have an impact on the lives of the 
occupants or other road users – and thus become ethical (Lin, 2015). Here, two topics are particularly at stake: 
(1) how should an automated car behave in the event of a crash and (2) should there be mandatory settings or 
should personal ethics settings be allowed to define the behaviour of the automated vehicle. A number of 
scientific articles have been published discussing ethical approaches and principles that are best suited to 
design a crash-algorithms (e.g. Lin, 2015; Nyholm & Smids, 2016; Johnsen et al., 2018; Wolkenstein, 2018). 
However, clear recommendations are not yet apparent. Furthermore, only a few studies (surveys, simulator 
studies) on ethical preferences of citizens or road users have been conducted so far with varying results: Some 
studies conclude, that most respondents agree with an (utilitarian) approach: in the event of a crash the 
automated car should minimize the overall number of fatalities. At the same time, study participants prefer to 
sit in a car that protects the passengers first (Bonnefon, Shariff, & Rahwan, 2016). Though, other studies 
suggest that participants do not want to protect their lives against other road users at any price (Pugnetti & 
Schläpfer, 2018; Faulhaber et al., 2018). Also, the question who decides which ethical principles should apply 
for the automated car is largely discussed (Millar, 2015; Gogoll & Müller, 2016; Contissa, Lagioia, & Sartor, 
2017).  

As well as the ethical issues, legal topics certainly have a major impact on the acceptance of automated cars. 
Studies on the acceptance of autonomous cars and on attitudes towards autonomous cars show that two legal 
topics are of particular interest (Schoettle & Sivak, 2014, p. 14; Automobil Club Verkehr, 2015, p. 11; Piao et 
al., 2016, p. 2175; Gladbach & Richter, 2016, p. 16; Kyriakidis et al., 2015, p. 133): the liability in case of a 
crash and the protection of data collected by the automated car. These issues are not yet clearly answered and 
the public uncertainty about the legal situation regarding liability in case of a crash in the automated driving 
mode as well as regarding the protection of gathered data may affect societal acceptance: “Wide acceptance 
by customers and society cannot be expected as long as it is unclear to whom responsibility and liability will 
be ascribed” (Bienzeisler et al., 2017, p. 82).  

Within the BRAVE population survey the above mentioned ethical and legal questions are asked to the 
respondents with the aim to give a hint about how the preferences among citizens in the EU as well as in 
Australia and the USA look alike. 
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3 Exploratory focus group discussions  

3.1 Implementation 

The methodology of focus group discussion is an explorative method that is well suited to capture the range 
of possible assessments of a given issue. Therefore, focus group discussions are well suited to explore 
attitudinal patterns on the topics acceptance and trust of the road users in CACs and to prepare the quantitative 
population survey in BRAVE. 

The focus group discussions were held in four European countries (Germany, Slovenia, Spain and Sweden). 
The recruitment of the participants and the focus group discussions were carried out in the individual countries 
by the BRAVE-consortium partners based there: In Sweden by VTI, in Spain by ACASA, in Slovenia by 
AMZS and in Germany by IfeS. 

The guideline for the focus group discussions was compiled in English by IfeS in joint discussion with VTI 
(see below subsection 3.3 for the topics). It was sent to the project partners, who then had the guide translated 
into the respective national languages. In order to ensure that no mistakes were made during the translation 
process, these ‘native language’ guidelines were translated back into English. The recommendation to the 
different project teams who should conduct the focus group discussions was to ask the questions exactly as 
they were formulated in the guideline to ensure the greatest possible comparability. 

Before the start of each discussion, the participants were informed about their rights and then signed a consent 
form. The focus group discussions were electronically recorded and then paraphrased and translated into 
English by the respective project partners and sent to IfeS. IfeS was responsible for the analysis of the focus 
group discussions within the project network. The paraphrased focus group discussions were read into 
MAXQDA – a software for the analysis of qualitative interviews – where they were coded and then analysed. 

 

3.2 Composition and number of focus groups 

When the focus group discussions were designed, it was not only decided that they should take place in 
different countries, but also that there should be different group compositions. The most important criterion to 
differentiate the focus groups was age, i.e. the majority of the focus groups should only consist of people of a 
certain age group (without any further prerequisites). Three age groups were defined: Young people (up to age 
29), middle-aged people (age 30 to 59) and older people (age 60 and older). In addition, it was also determined 
that there should be separate discussion rounds according to gender (i.e. groups of females and males only) 
and discussion rounds with motorcyclists. The focus group discussions were scheduled to last about 90 
minutes. 

A total of 14 focus group discussions were held between May 2018 and July 2018. Five discussions were held 
in Spain, three each in Sweden, Germany and Slovenia. In the end, the composition of the 14 focus group 
discussions was as shown in Table 1. 

The number of participants per group was supposed to be between six and twelve people; in fact, the average 
number of participants was seven, ranging from three to ten people. A total of 97 people took part in the focus 
group discussions. Among them were 41 females and 56 males (proportion of females = 42%). 
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Table 1: Composition and number of the focus groups 

Composition of the focus groups (Country) 
Number of focus 

groups 

Young people (DEU, SVN, SWE) 3 

Middle aged people (DEU, ESP, SWE) 3 

Elder persons (DEU, ESP, SVN, SWE) 4 

Cyclists (ESP, SVN) 2 

Only females (ESP) 1 

Only males (ESP) 1 

 Total: 14 

 

3.3 Topics of the focus group discussions  

The main component of the focus group discussion was (see Annex A for the guidelines) that the respondents 
were asked to imagine encountering a car in an automated driving mode from the perspective of various road 
users (pedestrians, cyclists, drivers of conventional cars, ‘drivers’ or ‘passengers’ of an automated car, in the 
focus groups with motorcyclists from the perspective of a motorcyclist). The answers to the respective 
perspectives were then sorted by positive feelings, negative and unspecific feelings during paraphrasing. 

In addition, general questions were also asked about: 

 Expected benefits from the widespread introduction of automated cars 

 Concerns about the widespread introduction of automated cars 

 Opinion about whether automated cars will be widely used in the country of the respondents 

 

3.4 Brief summary of the results of the focus group discussions  

On the one hand, most interviewees are positive about the introduction of automated cars, also the VRUs. 
Positive assessments emphasize that – in contrast to humans – an automated car will adhere to the traffic rules 
and be permanently vigilant as the technology cannot be inattentive or distracted. For example, cyclists expect 
an increase in their individual road safety, as blind spots in automated vehicles will be abolished by the built-
in sensor technology and an automated car is expected to maintain the minimum safety distance when 
overtaking. On the other hand, many participants are concerned about technical failures of the automated 
system: Technology may not work reliably and, for example, thus may fail to detect pedestrians or cyclists. 
Likewise, the automated vehicle may not be able to handle each traffic situation. 

Overall, the focus group discussions reveal that despite a general acceptance the discussion participants often 
lacked trust in the reliability of the technology of automated vehicles. They also disclose an ambivalence in 
the subjective assessment of users regarding their individual road safety that ranges from ‘machines are better 
drivers’ to the discomfort of being at the mercy of a machine (Kraetsch et al., 2019). With that, the focus group 
discussions provide important insights on the importance of trust for the acceptance of CACs, which are also 
used for the development of the questionnaire for the online population survey. 
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4 Methodology and data processing  

4.1 Study design 

4.1.1 Applied methods 

Within the BRAVE project, a population study in seven countries was conducted. The selection of the 
participating countries corresponds to the origin of the BRAVE project partners: Australia, France, Germany, 
Slovenia, Spain, Sweden and the USA. In each of the participating countries, 1,000 people were interviewed. 
The survey was conducted via computer assisted web interviews (CAWI). The recruitment of the participants 
for the online survey was carried out through an online access panel. The access panel of Lightspeed/KANTAR 
was used for this. With this panel, the survey could be conducted simultaneously in all seven countries. 

The recruitment of the survey participants was based on quotas for gender, age and region for the specific 
country. Applied age categories for the quota were: 18 to 34 years, 35 to 45 years, and more than 45 years. 
The quota for regions refers to national federal states, respectively national defined regions or territories – 
depending on the national structure of the referring country. The three quotas are based on an international 
representative population survey conducted by TNS KANTAR and refer to the national population of online 
users aged 18 years and older. 

The use of online access panels in the social sciences is widely discussed as it bears advantages but also 
considerable limitations (Couper, 2017). Online access panels combine the advantages of self-administered 
web surveys with a fast and flexible recruitment of survey participants. These strengths are opposed by 
limitations in the response behaviour of panel participants and the generalizability of the survey data to the 
overall population. The unfavourable response behaviour, which may be based on a focus on incentives or the 
professionalization of the participants, is addressed by checks for the length of interviews and the identification 
of indifferent response behaviour such as “straightlining” (see section 4.4.3). The matter of representativity of 
the data is a more severe issue that is, among others, originating from the divergence of the population of a 
country and the population of internet users in the country on the one hand and from the recruitment strategies 
– active recruitment vs. passive self-selection of the panel owner – on the other hand. With the growing number 
of internet users, online access panels increasingly represent the actual structure of the entire population. 
However, in the strict statistical sense survey data from online access panels principally lack a generalizability 
to the whole population of a country, although it can be considered as representative for the internet users in 
one country. 

 

4.1.2 Considerations on the representativity of BRAVE population survey data 

By using a non-probabilistic online access panel, the basic population is no longer the entire population aged 
18 years or older. The population refers to internet users aged 18 and older. The quotas for the survey sample 
are based on a representative reference study and refer to internet users over 18 years of age.  

However, the penetration of the internet has progressed so that no population groups are systematically 
excluded by this recruitment method. Nevertheless, compared with a probabilistic recruitment method, biases 
that are characteristic for the internet usage occur, as can be seen in Table 2. There, the age distribution for the 
seven countries as a whole is compared between estimated population statistics from the United Nations (UN) 
for the year 2020 (United Nations, 2019) and for the BRAVE sample on the basis of the age categories used 
in the quota. The calculated differences show that the groups of 20 to 34 year old and 35 to 44 year old 
respondents are disproportionately represented in the survey.4 

 

 
4 As in the UN population statistics, the gender ratio in the BRAVE sample is about 50% females to 50% 
males. 
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Table 2: Comparison of age distribution between UN population statistics and BRAVE population 
survey 

Age 
(in years) 

UN Data 
(2020) 

BRAVE population 
survey (2019/2020) 

Difference 

20-34 25% 33% +8 

35-44 17% 23% +6 

45-54 17% 14% -3 

55+ 41% 30% -11 

 

Further comparisons are available for the variables used from the International Social Survey Programme 
(ISSP).5 The ISSP uses probabilistic recruitment methods (GESIS Leibniz Institute for the Social Science, 
2019). Therefore, the comparison of the results of the BRAVE population survey with the results of the ISSP 
in the respective seven countries appears to be helpful for the assessment of the BRAVE sample. Table 3 
compares the highest level of education attained between the ISSP and BRAVE population survey data across 
all seven countries. The BRAVE sample shows a higher proportion of higher educational qualifications. 

 

Table 3: Comparison of highest educational level between ISSP and BRAVE population survey 

Highest  
educational level 

ISSP 
(2017) 

BRAVE population 
survey (2019/2020) 

Difference 

No formal education 2% 0% -2 

Elementary 6% 1% -5 

Lower secondary 22% 15% -7 

Upper secondary 20% 28% +8 

Post-secondary,  
non-tertiary 

14% 12% -2 

Lower level tertiary, first 
stage 

21% 28% +7 

Upper level tertiary 16% 17% +1 

ISSP (2017): own calculations; data retrieved from https://zacat.gesis.org/webview/, 
accessed at 25.03.2020 

 

Two further variables from the ISSP can be used to assess the survey data: the socio-economic self-assessment 
(see Table 4 and Q27 in Annex B) and the place of living (see Table 5 and Q24 in Annex B). The delta between 
the two groups shows a somewhat higher self-placement on the social scale of the BRAVE sample. In the 
assessment of the settlement structure at the place of residence, it is noticeable that the respondents in the 
BRAVE random sample tend to live in urbanised or urban regions. 

  

 
5 For more details see section 4.3.5. 
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Table 4: Comparison of self-rated social positioning between ISSP and BRAVE population survey 

Self-rated  
social position 

ISSP 
(2017) 

BRAVE population 
survey (2019/2020) 

Difference 

01 (Lowest, Bottom) 2% 1% -1 

02 2% 1% -1 

03 5% 3% -2 

04 8% 6% -2 

05 25% 23% -2 

06 24% 23% -1 

07 19% 23% +4 

08 11% 13% +2 

09 2% 4% +2 

10 (Highest, Top) 2% 4% +2 

ISSP (2017): own calculations; data retrieved from https://zacat.gesis.org/webview/, 
accessed at 25.03.2020 

 

Table 5: Comparison of the place of living between ISSP and BRAVE population survey 

Place of living 
ISSP 

(2017) 
BRAVE population 
survey (2019/2020) 

Difference 

A farm or home in the 
country 

6% 4% -2 

A country village 27% 15% -12 

A town or small city 24% 32% +8 

The suburbs or outskirts of a 
big city 

22% 23% +1 

A big city 21% 26% +5 

ISSP (2017): own calculations; data retrieved from https://zacat.gesis.org/webview/, 
accessed at 25.03.2020 

 

The comparisons reveal that the recruitment of the survey participants via online access panels approximately 
reflects the population in the seven countries, but is not identical with it. The sample in the BRAVE population 
survey is younger on average, tends to live in an urban or urbanised environment and is in terms of its socio-
economic status more strongly located in the middle and upper social strata.  

 

4.2 Online population survey questionnaire 

The questionnaire for the online population survey was developed according to a previous literature research 
(Johnsen et al., 2018) and the precedent qualitative research with focus group discussions in four countries – 
Germany, Slovenia, Spain and Sweden (Kraetsch et al., 2019). In the questionnaire specially developed for the 
population survey, various topics of automated driving were addressed. In the introduction of the questionnaire 
the concept of SAE Levels and the specifications of the SAE Level 3 which refers to CACs are outlined. One 
larger part of the questionnaire covered the topics of trust in and acceptance of CACs. A second topic referred 
to ethical and legal considerations that might emerge with the introduction of CACs on the roads. External 
human-machine interfaces (HMI) and the communication of the CAC with other road users was another issue 
that was briefly surveyed with the questionnaire. Next to these content-related questions, the questionnaire 
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also collected information on the mobility behaviour of the respondents and on their socio-demographic data. 
The contents of the questionnaire were discussed with the other project partners to ensure that the questions 
were correctly adapted to, for instance, issues of the technological development.  

The questionnaire was developed in English language. The final version of the questionnaire was then 
translated back into German, the native language of the questionnaire developers. The German translation was 
compared with the original English version and revisions in the English version were made where necessary. 
This check was followed by a professional proofreading of the English version (British English). This 
proofread version was the template used to translate the questionnaire into the other languages – French, 
Spanish, Swedish and Slovenian. The different translations of the questionnaires were then finally reviewed 
by native speakers. The questionnaire for the US was professionally proofread and adapted to the US-English. 
For Australia, the British English-version of the questionnaire was used. 

The different language versions of the questionnaire were provided to Lightspeed/KANTAR for programming 
the questionnaire. The functioning of the programmed online questionnaire in the different languages including 
filter questions was checked by BRAVE consortium members. A final pre-test on the functioning and the 
comprehensibility of the online questionnaire was successfully conducted among test persons not involved in 
the BRAVE project. 

 

4.3 Operationalisation 

There are two content-related areas in this study where the operationalisation of the social phenomena to 
measure in the questionnaire required more in-depth work. First, the measurement of the relevant 
psychological dimensions of acceptance of and trust in CACs – both from a non-user perspective – as well as 
the personal innovativeness and the ethical considerations needed to be in line with previous research. Second, 
variables on socio-demographic information on e.g. highest educational degree had to be thoroughly selected 
to account for important national differences. 

 

4.3.1 Measuring acceptance of conditionally automated cars from a non-user perspective 

A fundamental problem in measuring the acceptance of or the trust in CACs is their not market-ready stage of 
development and the resulting lack of approval for road traffic. It is therefore not possible to measure the 
acceptance of CACs on the basis of objective criteria, observable behaviour or subjective experiences. Other 
possible measures are to operationalize acceptance via the willingness to buy such a car or the attitudes towards 
automated cars (Adell et al., 2014). Additionally, most research has been done to examine the acceptance of 
potential users of CACs. Research on a non-user acceptance of CACs is not sufficiently prevalent to assess 
methods that reliably measure acceptance from other road users. 

The approach to measure the acceptance of CACs from the perspective of non-users is hence based on the 
findings of psychologically oriented user-centered research (Johnsen et al., 2018). Existing research on user 
acceptance has already identified dimensions that provide explanatory power for predicting user acceptance, 
such as the perceived usefulness of conditionally automated vehicles (Ghazizadeh, Peng, Lee, & Boyle, 2012; 
Choi & Ji, 2015; Zhang et al., 2019). These research findings were also used for the conception of the scale 
for an attitude-based measurement of the acceptance of CACs. The items listed in Table 6 were specially re-
formulated or modified for other road users according to the prevailing intention of the BRAVE population 
survey. Reverse formulations were used to keep the attention of the survey participants. To answer each of the 
statements, a five-point Likert scale was used ranging from “Strongly disagree”, “Disagree”, “Neither disagree 
nor agree”, to “Agree”, and “Strongly agree”. 
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Table 6: List of items to measure general acceptance from a non-user perspective 

Item Reference 

As a road user, I think conditionally automated cars will be easy 
to communicate with. 

Elaboration based on:  
Ghazizadeh et al. (2012)  

I think conditionally automated cars will not be easy to use. 
Elaboration based on:  
Ghazizadeh et al. (2012) 

I think that conditionally automated cars will make roads safer. 
Elaboration based on:  
Ghazizadeh et al. (2012) 

I think I will not use conditionally automated cars when 
available. 

Elaboration based on:  
Gold, Körber, Hohenberger, 
Lechner and Bengler (2015) 

I think that conditionally automated cars will be useful. 
Elaboration based on:  
Kaur and Rampersad (2018)  

I think that conditionally automated cars will cause problems for 
other road users. 

Idea based on:  
Ghazizadeh, Lee and Boyle (2012) 

 

The six items are used to calculate an index for the general acceptance of CACs. The index is created by adding 
the values of the single items and then dividing them by the number of items. The resulting value of the index 
can be interpreted from 1 to 5 analogously to the Likert scale used for the single items. To ensure sufficient 
reliability, Cronbach’s alpha was determined to check the internal consistency of the scale. The reliability 
analysis results in the value Cronbach’s alpha = 0.83. According to Hair, Black, Babin, Anderson, and Tatham 
(2014), a Cronbach’s alpha of 0.83 is fairly above the acceptable minimum of 0.70 which legitimates further 
use of the index. 

The three items depicting a road user perspective are used a second time in the questionnaire to measure a road 
user group specific acceptance preceded by the description of a hypothetical traffic situation with a CAC 
involved (see section 6.3 for more details). These are the three re-used and adapted items: 

 As a [pedestrian/cyclist/rider of a powered two-wheeler/driver], I think conditionally automated cars will 
be easy to communicate with. 

 As a [pedestrian/cyclist/rider of a powered two-wheeler/driver], I think that conditionally automated cars 
will cause problems for me and other road users. 

 As a [pedestrian/cyclist/rider of a powered two-wheeler/driver], I think that conditionally automated cars 
will make roads safer. 

The Cronbach’s alpha for these three items is 0.77 and allows for the further use in an index. 

 

4.3.2 Measuring trust in conditionally automated cars  

The measurement of trust in CACs was carried out with an already existing scale. The scale used by Choi and 
Ji (2015) that consists of three items and has proven its reliability (Zhang et al., 2019) was applied in the 
BRAVE population survey. The formulation of the items has been adapted to the use in the BRAVE 
questionnaire which refers to CACs. 

For further use in statistical analyses, the three items were summarised in an additive index following the same 
procedure as for the general acceptance index. The reliability analysis yields a Cronbach’s alpha of 0.89 which 
indicates a sufficient reliability for the trust-index. The description of the items is given in section 6.2. 

 

4.3.3 Measuring personal innovativeness 

The personal innovativeness has been identified as a confounder for trust and acceptance of automation vehicle 
technology. It has thus been integrated in the BRAVE population survey especially for the use as a control 
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variable in multivariate analysis. The innovativeness is used to describe the personal interest to try out and use 
new technical devices. For the measurement of the personal innovativeness, an already existing measurement 
instrument was used (Agarwal & Prasad, 1998). This scale has also been used in other empirical research (Deb 
et al., 2017). For the BRAVE questionnaire, three of the items were selected and slightly modified to fit the 
research subject. 

Analogous to the previous scales, a personal innovativeness-index was composed after data preparation. The 
reliability analysis for the three items results in a satisfying value of 0.75 for Cronbach’s alpha which allows 
for further use of the index. A detailed overview of the items regarding personal innovativeness is provided in 
section 5.3. 

 

4.3.4 Measuring ethical principles for the programming of conditionally automated cars 

Items used for the depiction of ethical principles in the programming of CACs are based on the work of 
Karnouskos (2018). There, ethical frameworks giving directions for the programming in the car’s decision-
making process – in particular in the scope of unavoidable crashes – are investigated. From the statements 
used in Karnouskos (2018), five items have been selected for the application in the BRAVE-questionnaire. 
Minor reformulations were made to adapt the statements to the context of CACs. Results are provided in 
section 8.1.1. 

 

4.3.5 Measuring internationally comparable information on socio-demographics 

In an international study, structural differences between countries, e.g. in education, must be taken into 
account. Accordingly, the survey instruments must be able to reflect national circumstances and at the same 
time they must be internationally comparable. The ISSP contains such standardised questions for an 
international survey (GESIS Leibniz Institute for the Social Science, 2019). Thus, questions on the highest 
education level, the settlement structure at the place of living, and the top-bottom self-placement in the societal 
order were taken from the ISSP. 

A major challenge in this context is the comparable collection of the highest educational level of the 
respondents. Here too, the ISSP offers a tested routine that was also applied to the BRAVE population survey. 
In each country, the country-specific highest educational levels were collected and combined into one variable 
according to a given procedure.6 The resulting variable represents the respondents’ highest educational 
attainment at the level of no formal, elementary, secondary or tertiary education in a total of seven categories. 

 

4.4 Process of data collection and processing 

4.4.1 Data collection 

The field phase of the survey started on 17th December 2019 with a soft launch of the survey in the respective 
countries. The full launch then took place on 19th December 2019. The survey was finished on the 6th of 
January 2020 with 1,000 completed interviews in each of the seven countries. A first revision of the data 
quality in January 2020 resulted in the requirement of an additional collection of interviews. As the major 
problem for data quality, a very short duration of the interviews was identified. Thus, in the second phase of 
the data collection, a minimum threshold was set for the length of the interviews. With the new threshold, an 
online interview had to last at least six minutes in order to be accepted as a complete interview. Initial data 
analyses showed that such a length of processing the online questionnaire was essential for a plausible response 
behaviour. 

From 4th February to 10th February 2020 another 1,507 interviews taking at least six minutes were collected 
to compensate for the previously excluded cases with insufficient data quality due to short interview durations 

 
6 Details are provided online: https://zacat.gesis.org/webview/index/en/ZACAT/ZACAT.c.-
ZACAT/ISSP.d.58/by-Year.d.69/International-Social-Survey-Programme-Social-Networks-and-Social-
Resources-ISSP-2017/fStudy/ZA6980, accessed at 17.03.2020. 
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and “straightliners” (for the definition of straightliners see subsequent section 4.4.3). The final data set contains 
7,000 respondents, with 1,000 respondents in each participating country. 

 

4.4.2 Data preparation 

After data collection, work on the data preparation was performed. The data preparation and also the data 
analysis later on are carried out using the statistics software IBM SPSS Statistics 25. 

The working steps for the data preparation included the naming of variables, the recoding of values, the 
definition of missing values and the labelling of variables and values. When recoding the values, the values of 
the Likert scales were arranged so that higher values are accompanied by higher agreement with the statement. 
Furthermore, the Likert scales for negative formulated statements were reversed. The codebook of the survey 
data documents the final result of the data preparation (Schrauth, Maier, Funk, & Kraetsch, 2020). 

In a total of five questions (see Annex B Q6, Q14, Q16, Q18, Q19), the respondents were given open-ended 
answer options in the response category "Other, namely". The entries there were reviewed whether they could 
be added to one of the other categories or whether frequent occurrence of answers with the same content could 
be found. The open-ended answers are only mentioned in the respective sections of the report if a noteworthy 
accumulation of open-ended answers was identified in this process. 

 

4.4.3 Data cleaning 

To ensure the data quality, four criterions are checked in the phase of the data preparation (see Table 7). The 
first criterion is the length of the interview which has already been addressed in the phase of the data collection. 
The revision of the survey data received in January 2020 revealed a major problem with so called “speedsters” 
– respondents filling out the questionnaire too fast. With the elimination of respondents of the length of an 
interview lower than six minutes and the new restriction for the additional phase of the data collection, no 
more speedsters, defined for this survey as an interview duration lower than six minutes, had to be erased. 

The second criterion for examining data quality is the phenomenon of “straightlining” (Meesmann, Torfs, & 
Van den Berghe, 2019, p. 16). Straightlining may be defined as a strategic behaviour of respondents who give 
the same answer on all items of a question. In the BRAVE questionnaire there are seven questions with several 
items using a Likert scale that could be used for the identification of straightliners. 

Two different types of straightlining can be distinguished. First, a respondent giving the same response on all 
items of a question is named a “full straightliner". Applied to the seven relevant questions, “full straightlining” 
was defined as follows:7 

 Q2: ‚General trust‘ (same response in 3 of 3 items) 

 Q3: ‚General acceptance‘ (same response in 6 of 6 items) 

 Q4: ‚Personal innovativeness‘ (same response in 3 of 3 items) 

 Q10: ‚Specific acceptance‘ (same response in 3 of 3 items) 

 Q11: ‚Expected benefits‘ (same response in 11 of 11 items) 

 Q12: ‚Concerns‘ (same response in 11 of 11 items) 

 Q15: ‚Ethical statements‘ (same response in 5 of 5 items) 

Second, a participant giving the same response in at least eighty percent of the items of a question qualifies as 
an “almost straightliner”. By definition, “almost straightlining” could only be identified for questions that 
consist of at least 5 items. Applied to the questions corresponding to this criterion, “almost straightlining” was 
defined as follows: 

 Q3: ‚General acceptance‘ (same response in at least 5 of 6 statements) 

 
7 For the enumerated questions see Annex B. 
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 Q11: ‚Expected benefits‘(same response in at least 9 or 10 of 11 statements) 

 Q12: ‚Concerns‘ (same response in at least 9 or 10 of 11 statements) 

 Q15: ‚Ethical statements‘ (same response in at least 4 of 5 statements) 

In consequence of applying these criterions, 3.7% of “almost” (n = 262) and 1.8% (n = 125) of “full 
straightliners” were identified and permanently deleted from the survey data. 

A third criterion to evaluate the data quality is the accumulation of missing values. Since most of the questions 
in the population survey, besides socio-demographics and a filtering question, were not mandatory questions, 
respondents were able – and were allowed – to skip individual questions. However, two respondents were 
identified having answered less than two thirds of the questionnaire. Due to the lack of information, these two 
cases were excluded from further analysis. 

A fourth criterion that helped to assess data quality were text entries in questions with open answers. One 
respondent could be identified by making implausible or unrelated answers and has been deleted. 

The check for the four criterions identified n = 392 cases that have not met the defined demands for the data 
quality and have been deleted from the survey data. After data cleaning, the sample consists of n = 6,608 
respondents. 

 

Table 7: Applied criteria for data cleaning 

Criteria n % 

Length of interview („speedster“) 0 0 

Straightlining 389 5.6 

Thereof: Almost straightlining 262 3.7 

Thereof: Full straightlining 127 1.8 

Accumulation of missing values 2 0.0 

Implausible/unrelated answers 1 0.0 

Remaining cases of n = 7,000 6,608 94.4 

 

4.5 Procedure for statistical data analysis 

Reporting will be largely based on uni- and bivariate data analysis. This, at first, includes the analysis of the 
relative shares of the frequency distribution and the measures of the central tendency (mean, median) (Döring 
& Bortz, 2016, pp. 297-298). Secondly, the frequency distributions of the variables covering behaviours and 
attitudes are differentiated in subgroup analyses using so-called independent variables. The respondents’ 
country, biological sex, age and main transportation mode are selected as independent variables for the 
statistical analyses. Finally, the survey results presented are checked for their statistical significance using the 
methods of inferential statistics (Döring & Bortz, 2016, pp. 627-628). The significance level p = 0.05 is used 
for the statistical tests of the bivariate relationships. 

In the present report, the country of the respondents and their main mode of transportation are primarily used 
for the in-depth analyses. Significant results of the other bivariate analyses are mentioned in the report text and 
can be viewed in the corresponding tabulation volume (see Annex C). There, the bivariate frequency 
distributions of the subgroup analyses are listed entirely. 
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5 Characteristics of the sample 

5.1 Socio-demographics 

After data cleaning, the final sample covers 6,608 respondents (see Table 8). Their valid answers are distributed 
almost equally among the participating countries. More than 900 respondents per country are included in the 
final survey data. 

 

Table 8: Socio-demographic characteristics of the sample 

Criteria n % 

Country 6,608 100.0 

France 910 13.8 

Germany 948 14.3 

Slovenia 962 14.6 

Spain 947 14.3 

Sweden 965 14.6 

Australia 940 14.2 

United States 936 14.2 

Gender 6,608 100.0 

Female 3,308 50.1 

Male 3,295 49.9 

Divers 5 0.1 

Age group 6,608 100.0 

Up to 34 years 2,262 34.2 

35 to 44 years 1,486 22.5 

45 to 54 years 911 13.8 

55 years and more 1,949 29.5 

Highest level of education 6,598 100.0 

No formal education, elementary or lower secondary 
education 

1,046 15.9 

Upper secondary or post-secondary education  2,662 39.7 

Lower tertiary or upper tertiary education 2,930 44.4 

Place of living 6,608 100.0 

A Farm or home in the country 287 4.3 

A country village 1,003 15.2 

A town or small city 2,079 31.5 

The suburbs or outskirts of a big city 1,507 22.8 

A big city 1,732 26.2 
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The respondents are almost equally divided between females (50.1%) and males (49.9%). Only 0.1% of the 
respondents indicate their biological sex to be divers. Due to the very small number of cases, diverse persons 
will not be considered in later gender-specific analyses. With regard to age, the majority of the respondents 
(56.7%) is younger than 45 years. 29.5% of the survey participants are older than 55 years. According to the 
highest educational level, 15.9% of the respondents document no formal education or an educational degree 
up to the lower secondary level that does not allow entry to university. In contrast, 39.7% obtain the upper 
secondary or post-secondary level. Most of the respondents in the sample possess a lower tertiary or upper 
tertiary education level (44.4%). Due to implausible information in the country-specific basic variables 
regarding education, the number of respondents regarding the highest education level differs from 6,608 (see 
section 4.3.5 for the operationalization). Regarding the place of living, most respondents live in an urban 
environment (80.5%). Apart from that, 19.5% of the respondents live in the countryside. 

 

 

Figure 1: Position in the society 

 

The respondents were asked where they would place themselves in society on a scale from top (10) to bottom 
(01). The results are represented in Figure 1. The most frequently mentioned positions are the middle ones 05 
(23.0%), 06 (23.1%) and 07 (22.6%). Apart from this, however, the respondents tend to place themselves rather 
higher than lower in the societal order, which leads to a left-skewed distribution. 

 

5.2 Mobility behaviour 

In this section, the variables that are related to the mobility behaviour of the respondents are examined in more 
detail (see Table 9). Firstly, the average number of trips per day on a normal day from Monday to Friday, is of 
interest. The majority of respondents report between two and four trips on average per day (59.6%). 17.8% of 
the respondents state to make five to eight trips per day. The least frequently mentioned was less than two 
(12.9%) or more than eight (9.7%) trips per day.8 

Secondly, the mode of transportation used most often for everyday private mobility within the last six months 
was characterized. Almost two thirds of the respondents in the sample primarily most often drove a car 
(65.5%). Approximately every fourth respondent was travelling on foot (24.0%). Moreover, the sample 
includes 6.2% cyclists and 2.5% riders of PTWs, trikes or quads. The use of public transport per se was omitted 
in the survey. Respondents using public transport were instead asked to consider the way to or from public 
transport for the indication of their main transportation mode. In the further course of the data analysis, the 
predominant mode of locomotion as pedestrian, cyclist, PTW-rider or car driver represents an important 
characteristic for distinguishing the answers of the overall sample (so-called independent variable). 

87.0% of the respondents hold a driving licence for cars or PTWs. Of these people, the largest proportion 
drives their vehicle daily (45.4%) or several times a week (26.7%). Less frequently, these respondents use their 
vehicle only several times a month (11.9%), rarely (10.1%) or never (5.8%; see Annex C, Table C81). 

 
8 In the data preparation entries over 20 trips per day were excluded. 
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Table 9: Transport-related characteristics of the sample 

Criteria n % 

Number of trips per day 6,294 100.0 

0-1 trips 814 12.9 

2 trips 1,895 30.1 

3-4 trips 1,855 29.5 

5-8 trips 1,122 17.8 

9 trips or more  608 9.7 

Main mode of transportation 6,608 100.0 

Pedestrian 1,583 24.0 

Cyclist (Bicycle, E-Bike) 412 6.2 

Rider (Powered two-wheeler, trike or quad) 162 2.5 

Driver (Car) 4,330 65.5 

Other 121 1.8 

Driving licence 6,608 100.0 

Yes 5,750 87.0 

No 858 13.0 

 

5.3 Innovativeness and experience with Advanced Driver Assistance 
Systems 

In order to be able to identify and control possible influencing variables for the analysis of the acceptance of 
CACs, questions regarding the personal innovativeness of the respondents were also posed. The personal 
innovativeness reflects the general interest in testing and using new technologies, which is also supposed to be 
a confounder for acceptance of automated vehicles. Adapted from Agarwal and Prasad (1998) and Deb et al. 
(2017), this construct comprised the following three items: 

 Among my peers, I am usually the first to try out new technologies. 

 In general, I am hesitant to try out new technologies. 

 I like to experiment with new technologies. 

The respondents’ assessments of the three items are presented in Figure 2 and in Annex C, Tables C11-C13. 
For further analysis, an index of personal innovativeness was composed (see section 4.3.3). The mean value 
of the summative index calculated from the three innovativeness items is x̅ = 3.22 on a scale ranging of 1 “I 
strongly disagree” to 5 “I strongly agree”. Analyses of the differences between the subgroups reveal 
statistically significantly varying levels of the respondents’ innovativeness between the countries, the gender, 
the age and the main mode of transportation. 

The findings on the personal innovativeness towards testing and using new technologies could be influenced 
to a positive extent by the survey sample, which is on average younger and more likely to live in an urbanized 
environment (see section 4.1.2). 
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Figure 2: Personal innovativeness – by country 

 

Regardless of the frequency, 62.9% of all respondents have already experienced ADAS features like 
Emergency Brake Assist, Adaptive Cruise Control, Lane Departure Warning, or Blind Spot Detection (see 
Figure 3). The frequently observed experience with ADAS features may be on the one hand due to the 
prevalence of ADAS in newer vehicles, but on the other hand also to the socio-demopraphic characteristics of 
the sample of respondents. 

Considering the different countries, significant differences are evident. In Slovenia (26.6%) and France 
(26.0%), the proportion of respondents who have often experienced ADAS is the highest among all 
participating countries. Also, the proportion of respondents who have never experienced ADAS is the lowest 
in these two countries (Slovenia: 16.6%; France: 26.7%). In contrast, in Germany more than half of the 
respondents (54.2%) stated, that they have never experienced ADAS in a car. 

With regard to other characteristics of the respondents, significant differences in the experience with ADAS 
are also apparent (see Annex C, Table C1). Firstly, more female respondents (40.2%) than male respondents 
(33.9%) lack experiences with ADAS. Secondly, the oldest respondents aged 55 years and more (56.2%) are 
those who most frequently never experienced ADAS (Up to 34 years: 24.3%, 35 to 44 years: 33.9%; 45 to 54 
years: 32.9%). Thirdly, when analysing the answers by main mode of transportation, pedestrians (44.1%) show 
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up to be the most inexperienced group of respondents using ADAS in a car (cyclists: 29.4%, PTW-riders: 
24.7%; car drivers: 35.2%). 

 

 

Figure 3: Experience with Advanced Driver Assistance Systems – by country 
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6 Acceptance and trust in conditionally automated cars 

6.1 General acceptance of conditionally automated cars 

Six statements were used in the beginning of the questionnaire to ask respondents for the general acceptance 
of CACs. Three of these items represent a dedicated perspective from a road user: 

 As a road user, I think conditionally automated cars will be easy to communicate with. 

 I think conditionally automated cars will make roads safer. 

 I think conditionally automated cars will cause problems for other road users. 

Another three items collect more basic attitudes of the road user towards CACs from a more general 
perspective: 

 I think that conditionally automated cars will be useful. 

 I think I will not use conditionally automated cars when available. 

 I think conditionally automated cars will not be easy to use. 

For each item, respondents were asked to state their (dis-)agreement on a five-point Likert scale. 

The results for each item are displayed in Figure 4 which presents the findings for the respondents as a whole 
and for the individual countries separately. Ranked according to the share of agreement, i.e. the sum of "I 
strongly agree" and "I agree", the statement "I think that conditionally automated cars will be useful" receives 
the greatest agreement across all countries. An agreement of almost two thirds of the respondents 64.0% is 
opposed by 23.8% undecided respondents and 12.2% of participants who deny the usefulness of a CAC. 

The statement with the second highest agreement of 48.0% ascribes improved road safety to the CAC. The 
statement that CACs would make the roads safer is rejected by 24.1% of all respondents, while further 27.9% 
are not clearly positioned. 

Furthermore, 45.9% of the respondents do not consider it a significant problem to be able to communicate with 
the car as an external road user. However, almost one third of the respondents (31.4%) are not sure whether to 
agree or disagree with the statement in this question. This share represents the highest percentage of undecided 
respondents among the six items on general acceptance. 22.6% of the respondents suggest that communication 
with CACs won’t be easy when interacting on the roads in the future. 

The fourth item in the ranking of agreement expresses a negative expectation regarding CACs in road traffic. 
Here, 41.0% of the respondents agree with the statement that CACs will cause problems for the respondent 
himself and other road users. A comparably large group as in the statement dealt with in the previous paragraph 
does not express a clear agreement or disagreement (31.1%). 27.9% of the road users surveyed do not believe 
that the introduction of CACs will cause major problems in road traffic. 

The negatively formulated item "I think I will not use conditionally automated cars when available" received 
the second lowest level of agreement from the respondents (39.0%). That is, almost four out of ten respondents 
do not consider the use of a CAC when it will be available. Conversely, 33.2% document by their rejecting 
answer that they would use such a car in principle. That is, only one third of the respondents clearly state at 
the time of the survey that they want to use such a CAC in the future. 27.8% of the respondents avoid a clear 
positioning. 

The lowest rate of approval is given to the negatively formulated statement "I think conditionally automated 
cars will not be easy to use" (32.7%). The rejection of this item corresponds to an agreement in the sense of a 
positive opinion towards the CACs and is equal to 40.2%. In addition, 27.1% of the respondents are unsure 
whether the CAC will be easy to use. 

The answers of the respondents differ statistically significantly for each statement between the seven 
participating countries. Respondents in Slovenia and Spain consistently express a more positive opinion of 
CACs. On the contrary, the respondents from Germany, France, and the USA express in most items the least 
support in the sense of endorsing CACs. 
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Figure 4: General acceptance of conditionally automated cars – by country 
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