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Autonomous vehicles (AVs) will revolutionize our everyday mobility in the future. 
However, the prerequisite for this is that the technology is accepted by the population. 
Currently, AVs are still difficult to grasp for many people, i.e., the topic of autonomous 
driving is psychologically distant. In other contexts, it has been shown that this 
psychological distance or proximity can be used to influence product perception. 
However, the influence of psychological distance has never been investigated in the AV 
context. To address this research gap, we investigated the impact of psychological 
distance on the intention to use (ITU) AVs. We manipulated psychological distance in a 
2x2x2 scenario-based experiment (N = 2114) on two different dimensions and 
additionally varied driving modality for comparison purposes: subjects either imagined 
themselves or an average person (social distance) using either a traditional or 
autonomous bus (driving modality) either today or in ten years (temporal distance). Our 
results showed a main effect of driving modality and social distance, with higher ITU for 
AVs and the average person. Temporal distance interacted with social distance to affect 
ITU. Interestingly, psychological distance also affected ITU for traditional buses with a 
similar interaction pattern. Thus, our study suggests that psychological distance affects 
the ITU of buses in general rather than AV technology. Providers can benefit from 
framing AVs as temporally close and providing as concrete, detailed information as 
possible. Future research should examine the underlying mechanisms (e.g., a shift in bus 
use priorities) that can explain why social distance plays an important role, particularly 
in future scenarios. 

Introduction  

Our mobility is about to face a fundamental change: au-
tonomous driving. In about 20 years, autonomous vehicles 
(AVs) are expected to account for 50 % of new vehicles (Lit-
man, 2022). To successfully integrate AVs into road traffic, 
acceptance by potential users is essential. To date, however, 
this technology remains hard to grasp for the general pub-
lic, in large part because AVs have very limited availability 
and the underlying artificial intelligence (AI) technology is 
complex (Brell et al., 2019; Litman, 2022; Wiegand et al., 
2020). In this context, autonomous driving is still very ab-
stract on two levels in particular: first, it is a future, rather 

than an immediate development on a temporal level (Lit-
man, 2022). Second, to date, autonomous driving is not yet 
personally relevant to most individuals due to its limited 
availability. Trope and Liberman (2010) refer to circum-
stances such as these as psychological distance. Numerous 
studies from a variety of fields show that this psychological 
distance is a key factor in shaping our judgments of situa-
tions and objects (e.g., Lermer et al., 2015, 2016a, 2016b; 
Pronin et al., 2008; So et al., 2021). Psychological distance 
is emerging in current research as a factor that significantly 
affects the perception and acceptance of new technologies 
(e.g., Bitcoin: Abraham et al., 2019; robots: Akdim et al., 
2021; AI: Hudecek et al., 2024). New technologies can be 
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perceived as distant to potential users at a temporal level 
when they are currently hardly available (Fraedrich & Lenz, 
2016; Trope & Liberman, 2010). Similarly, developments 
that do not affect ourselves are distant at the social level 
(Trope & Liberman, 2010). In turn, these dimensions of 
psychological distance can significantly shape technology 
acceptance and intention to use (ITU). In this course, we 
aimed to focus on autonomous driving, which is currently 
hardly available and thus very abstract but could revolu-
tionize everyday life for many people soon (Gavanas, 2019; 
Litman, 2022). Especially autonomous public or shared ve-
hicles have great potential. As a comparatively resource-
saving and efficient mobility solution, they can help to re-
duce the use of private cars and contribute to protecting 
the environment (e.g., through intelligent route planning, 
Chan & Shaheen, 2012; Gurumurthy et al., 2019). There-
fore, it is important to identify the factors that contribute 
to the successful implementation of autonomous public ve-
hicles (Schandl et al., 2023). To the best of our knowledge, 
we are the first study to use a large-scale experimental de-
sign to investigate the influence that psychological distance 
at the social and temporal level has on the acceptance of 
autonomous buses compared to traditional buses. We aim 
to draw practical implications for the current situation, in 
which autonomous driving is still hardly relevant in society, 
but society is slowly being familiarized with the new tech-
nology. 

Literature Review and Research Framework      
Psychological Distance and Construal Level      
Theory  

Innovative technologies such as autonomous driving 
may be difficult for individuals to grasp due to their novelty 
and can cause uncertainty and skepticism (Jing et al., 2020; 
Zmud et al., 2016). An essential prerequisite and option 
for concretizing abstract representations such as those of 
AVs is to reduce the psychological distance. Psychological 
distance describes the extent to which a circumstance is 
“not part of one’s direct experience” (Trope et al., 2007, 
p. 2). Trope and Liberman (2010) distinguish four different 
types of psychological distance: temporal distance (e.g., 
now vs. 10 years from now), spatial distance (e.g., here 
vs. on another continent), social distance (e.g., me vs. a 
stranger), and hypothetical distance (e.g., real vs. imag-
ined). The classification of an object within these distances 
occurs automatically and on a continuum, and the different 
types of psychological distance can interact with each other 
(Trope & Liberman, 2010; Williams & Bargh, 2008). Psy-
chological distance, in its total constellation, affects the 
perception and internal representation of objects. Trope 
and Liberman (2010) describe this cognitive-social psycho-
logical phenomenon using Construal Level Theory (CLT). 
According to the authors, objects that are psychologically 
distant from the subject are represented abstractly and the-
oretically. Due to their abstraction, these representations 
are usually poor in detail. To nevertheless develop an in-
ternal concept of the object, the missing details and infor-
mation have to be compensated by one’s own mental imag-

ination, i.e., they are mentally constructed. Psychological 
distal objects, therefore, have a high construal level accord-
ing to CLT. In contrast, objects that are close to the sub-
ject require a low construal level and allow for a more con-
crete, detailed mental representation (Trope & Liberman, 
2010). Peng et al. (2013) figuratively compare a high con-
strual level to the perspective of a bird viewing a sprawling 
forest from above. In contrast, they analogize a low con-
strual level to an animal that closely sees single trees at the 
bottom of the forest. 

With regard to the perception of new technologies, psy-
chological distance seems to play a crucial role. New tech-
nologies such as AVs require a high construal effort at the 
cognitive level (Förster, 2009; Trope & Liberman, 2010). 
In parallel, several studies on CLT suggest that the extent 
of social and temporal psychological distance in particular 
has an impact on the acceptance of innovations. For ex-
ample, Abraham et al. (2019) found in the context of cryp-
tocurrencies that the lower the perceived spatial, social, 
and hypothetical distance, the higher was the ITU for Bit-
coin and its blockchain. According to the author, potential 
users need to see the technology as concrete, relevant, and 
feasible for successful establishment (Abraham et al., 2019). 
This contrasts with findings on decision-making behavior, 
which show that risk perception (e.g., of new technologies) 
decreases under higher psychological distance (Lermer et 
al., 2015, 2016a, 2016b). A possible explanation for the di-
vergent results is provided by Fujita et al. (2006). Thus, 
rational decision behavior is associated with an abstract 
mindset and affective decision behavior is associated with 
a concrete mindset. Following this reasoning, a low psy-
chological distance could lead to higher risk perception via 
affect (e.g., fear). On the other hand, an affective compo-
nent (e.g., fascination, curiosity) also might have a favor-
able effect on the acceptance of new technologies (e.g., Bit-
coin, Abraham et al., 2019; autonomous driving, Brell et al., 
2019). These findings are also found in the reverse way. In a 
letter recognition task, Förster (2009) showed that new sub-
liminally presented stimuli are associated with global per-
ception, and familiar stimuli are associated with detailed 
perception. He, therefore, hypothesized that people auto-
matically encounter new events with more abstract percep-
tion at a high construal level, possibly to first roughly se-
mantically categorize the new impression and thus classify 
the relevance and valence of the stimulus (Förster, 2009). 
Thus, the construal level and human perception seem to be 
in a reciprocal relationship. 

Temporal psychological distance    

Based on CLT, numerous studies demonstrate that tem-
porally distant objects and events (i.e., located in the past 
or future) are represented more abstractly (Trope et al., 
2007). This is in line with several findings that expand our 
understanding of the effects of temporal distance. Depend-
ing on the construal level, the acceptance of new technolo-
gies may depend on different factors. Bagratuni (2021) ex-
amined the relationship between affective and cognitive 
factors and the acceptance of air cabs on moderation by 
temporal distance. Consistent with the findings of Fujita et 
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al. (2006), he found that at a low temporal distance, affec-
tive factors, such as hedonic motivation, are primary deter-
minants of acceptance. In contrast, when the temporal dis-
tance to air cabs was high, cognitive factors such as utility 
and safety concerns were primary. The hedonic motivation 
had no influence in this condition (Bagratuni, 2021). This 
finding is in line with Sagristano et al. (2002), who found 
that for temporally distant events, the focus was on the de-
sirability, and for temporally proximal events, the focus was 
on the feasibility of the event. Possibly, high temporal dis-
tance favors the acceptance of new technologies because, 
although new technologies are often desirable per se (distal 
level), practical feasibility (proximal level) is often still dif-
ficult to imagine (Peng et al., 2013). 

Social psychological distance    

Another influential effect of psychological distance on 
cognition may be observed at the social level. We see and 
evaluate other people differently from ourselves, presum-
ably because we can better comprehend our own cognitive 
processes, affective states, or the variability of our behavior 
(Trope & Liberman, 2010). Thus, social distance affects our 
perceptions and influences which aspects we consider in 
evaluation processes. J.-Z. Xu and Xie (2012) examined so-
cial distance by comparing the decision-making behavior 
of directly affected individuals (socially proximal) with that 
of advisors (socially distant). Low social distance showed 
a stronger focus on feasibility, while high social distance 
showed a stronger focus on desirability of an alternative. 
The authors also found that advisors’ decision-making be-
havior was more similar to that for themselves when they 
perceived a similarity to the people involved. An interesting 
research area on social distance opened up in recent years 
around the acceptance of new technologies: According to 
Abraham et al. (2019), an abstract mindset positively af-
fects the perceived social relevance of Bitcoin. This per-
ceived relevance was in turn positively associated with ITU 
in their study. The authors reasoned that abstract tech-
nologies like Blockchain, require an abstract, open mindset 
to grasp the complexity of the technology. Consistent with 
this, Hudecek et al. (2024) found in their study of online 
medical advice that subjects preferred the advice of a hu-
man doctor to the advice of an AI. However, this difference 
could only be shown if the medical judgment concerned the 
subject’s own person. For other, unknown persons (i.e., so-
cially distant), the subjects showed no preference for a cer-
tain source of advice (Hudecek et al., 2024). 

Findings on the interaction of different levels of         
psychological distance   

The findings by Hudecek et al. (2024) provide evidence 
that psychological distance at one level (e.g., me vs. an-
other person) influences the effects of psychological dis-
tance at another level (e.g., doctor vs. AI). Similar findings 
were found in a study by Peng et al. (2013): In cancer treat-
ment imagining scenarios, subjects who opted for them-
selves preferred radiotherapy with a high treatment sur-
vival rate but a low five-year survival rate over surgery with 

a low treatment survival rate and high five-year survival 
rate. Subjects who judged for others showed an inverse pat-
tern. According to the authors, individuals at low social 
distance may be more likely to focus on the present, and 
those at high social distance may be more likely to focus on 
the future. Thus, the level of social distance affected treat-
ment decisions through the evaluation of temporal dis-
tance. An alternative explanation provided by the authors 
lies in the focus on feasibility vs. desirability described ear-
lier. Thus, under social proximity, individuals may prefer 
radiation treatment with a higher chance of feasibility. Un-
der social distance, on the other hand, the preference for 
surgical intervention predominates, which is more difficult 
to perform but more desirable in the long term (Peng et al., 
2013). Pronin et al. (2008) also showed in their study that 
a higher hypothetical distance modulates the influence of 
temporal and social distance on decision behavior. In imag-
ination scenarios, subjects were rather willing to drink the 
amount of an unenjoyable beverage that they would also 
ask a stranger or their future self to drink. Under real-life 
conditions, however, subjects chose smaller amounts for 
themselves (Pronin et al., 2008). These results are consis-
tent with the assumptions of CLT that the psychological 
distance on one dimension influences the perceived psy-
chological distance on another dimension (Trope & Liber-
man, 2010). 

AV Acceptance   

Studies such as Hudecek et al.'s (2024), but also e.g. by 
Larkin et al. (2022) or Luo et al. (2019) illustrate that people 
are currently still measurably more skeptical of AI-based 
technologies than of human performance. As AI progres-
sively spreads into more areas of everyday life and promises 
far-reaching applications in the future (e.g., in the form of 
AVs, Jiang et al., 2022), a key goal is to prepare the gen-
eral population for the implementation of artificially in-
telligent and autonomous technologies. The primary focus 
here is on the acceptance of the technologies, which is ex-
pressed in the ITU (Davis, 1985). In recent years, research 
on the acceptance of new technologies has opened a wide 
area of interest in the field of autonomous driving technol-
ogy. In addition to extrapersonal factors (e.g. service and 
vehicle characteristics), studies are increasingly focusing 
on the influence of intrapersonal characteristics (e.g. socio-
demographics, personality, perception) on ITU (Nordhoff et 
al., 2019). For example, it has already been observed that 
younger, male people with a higher level of education are 
more willing to accept AVs (Ding et al., 2022; Dong et al., 
2019). Possible reasons for this are discussed by Schandl et 
al. (2023). In addition, it has been shown that personality 
has an influence on AV acceptance. People with high extra-
version and openness, for example, have a higher ITU (Qu 
et al., 2021). In contrast, a low ITU is associated with in-
creased neuroticism and general anxiety (Qu et al., 2021; 
Schandl et al., 2023). A significant role is also attributed to 
the individual need for control (Garidis et al., 2020). People 
with a high fear of giving up control show lower AV accep-
tance (Schandl & Hudecek, 2023), possibly because AVs are 
associated with safety concerns (Zmud et al., 2016). Consis-

If It Concerns Me: An Experimental Investigation of the Influence of Psychological Distance on the Accepta…

Collabra: Psychology 3

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/10/1/118770/824812/collabra_2024_10_1_118770.pdf by U

niversity of R
egensburg user on 25 June 2024



tent with this, in the study of Detjen et al. (2020), perceived 
safety was the most frequently cited requirement for feel-
ings of well-being and comfort during an AV ride. 

A special focus of research on AV acceptance are au-
tonomous public and shared vehicles. The implementation 
of autonomous driving technology in public transportation 
is considered as promising (Pakusch & Bossauer, 2017). For 
example, it allows intelligent route planning for users at 
low costs (Litman, 2022; Pakusch & Bossauer, 2017). This 
can help to reduce the traffic volume caused by private 
vehicles and thus have a positive impact on traffic flow 
and the reduction of greenhouse gas emissions (Litman, 
2022; Pakusch & Bossauer, 2017). In addition, driverless 
buses allow to counter the shortage of bus drivers that has 
been observed in public transportation worldwide in recent 
years due to insufficient working conditions and structures 
(Aluwi et al., n.d.; H.-K. Chen et al., 2019). With mainly 
fixed routes, public and commercial transport is particu-
larly suitable for the deployment of autonomous driving 
technology (Litman, 2022). According to Litman (2022), it 
will therefore be implemented in public transport as early 
as the 2030s and thus precede the establishment of au-
tonomous private cars. 

At present, AVs are hardly common and are therefore 
still abstract (i.e., psychologically distal) for society 
(Fraedrich & Lenz, 2016). As they become more estab-
lished, AVs will become a current technology that will im-
pact an increasing number of people. The psychological 
distance will therefore be reduced. From research on the ac-
ceptance of new technologies, we can assume that psycho-
logical distance may have a significant influence on the AV 
acceptance. To what extent psychological distance or a shift 
in psychological distance can affect the acceptance of AVs 
and autonomous buses, is still unclear. 

Research Goal   

The generation of psychological proximity or distance 
(e.g., through framing in advertising slogans) can influence 
object perception and acceptance (Reczek et al., 2018). So 
far, these phenomena have not been studied in an AV con-
text. We aim to fill this research gap and investigate the role 
of psychological distance in the context of the acceptance 
for autonomous buses. To distinguish the effects due to au-
tonomous technology from those shown for buses in gen-
eral, we comparatively contrast autonomous buses and tra-
ditional buses in our study. We take up previous results and 
investigate 1. to what extent AV acceptance is influenced 
by temporal and social distance, and 2. if the results can be 
found exclusively for autonomous buses or also for tradi-
tional buses in general. 

We assume that the temporal distance influences AV ac-
ceptance. The widespread availability of this technology is 
still in the future. Information about the timely implemen-
tation of AVs on the road could make the abstract notion of 
this technology more concrete and tangible. Moreover, ex-
amining the effect of temporal distance allows us to draw 
initial conclusions about the extent to which AV acceptance 
might change when AVs are a present, rather than a fu-
ture, technology. In this study, we, therefore, manipulate 

temporal distance to AVs and examine the extent to which 
it affects ITU. AI technology and AVs may still be asso-
ciated with reservations or uncertainty (Jing et al., 2020; 
Zmud et al., 2016), so we hypothesize that temporally dis-
tal, abstract framing will be less threatening to subjects and 
therefore result in an increased ITU (Lermer et al., 2016b): 

H1. Temporal distance (now vs. 10 years from now) has a 
positive effect on ITU. 

Hudecek et al. (2024) showed that social distance also 
has a significant influence on the acceptance of AI systems. 
When people themselves were affected by an AI-based ad-
vice, they were more skeptical than they were when others 
were affected by it. We would like to take up this finding and 
investigate to what extent social distance plays a role in the 
ITU of AVs. This may help to understand how AV acceptance 
may be influenced by the purposeful framing of social dis-
tance, e.g., for marketing purposes. Based on the findings 
of Hudecek et al. (2024), who showed that AI technology is 
more likely to be accepted when it does not affect oneself, 
we hypothesize H2: 

H2. Social distance (self vs. others) has a positive influ-
ence on ITU. 

To interpret the results, we need to understand to what 
extent the influences of psychological distance are specific 
to autonomous AI technology, which is still abstract, or to 
traditional buses, which are already available and relevant 
to individuals. As shown, people prefer decisions by a hu-
man source instead of an AI (Hudecek et al., 2024). We, 
therefore, hypothesize the following regarding the driving 
modality. 

H3. The bus modality has an influence on ITU, with lower 
ITU for autonomous buses compared to traditional buses. 

According to CLT, the distance on one dimension can 
influence the perceived distance on another dimension 
(Trope & Liberman, 2010). The authors describe social dis-
tance as a “core psychological distance” (Trope & Liber-
man, 2010, p. 444). According to this theory, we therefore 
assume in our theoretical model that temporal distance af-
fects the impact of social distance. Thus, high temporal dis-
tance in our study can diminish the effect of social distance 
and vice versa. Accordingly, the closer in time to the intro-
duction of AV, the more relevant is the extent to which it 
affects a person himself (Trope & Liberman, 2010). Simi-
larly, temporal distance should also play a smaller role for 
ITU when subjects evaluate for an unknown person (social 
distance). In this context, it is logical to assume that the 
role of driving modality is reduced when temporal or social 
distance is high. We also hypothesize, in reverse, that when 
temporal or social proximity is present, driving modality 
has a greater impact on ITU because consequences become 
more tangible when temporal and social distance effects are 
more direct. From these considerations, we derive hypoth-
esis H4 to H6: 

H4. The influence of social distance on the ITU is smaller 
under temporal distance. 
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H5. The influence of the bus modality (autonomous vs. 
traditional) is smaller under temporal distance. 
H6. The influence of the bus modality (autonomous vs. 
traditional) is smaller under social distance. 

Method  
Sample  

To ensure a strong power and informative value with 
the eight planned conditions of our experiment, we set the 
sample size in advance to at least 700 participants using the 
software G*Power, version 3.1.9.4, for a power of .95 (f = .20, 
α = .05; Kadam & Bhalerao, 2010).The final sample com-
prised 2,114 participants (n = 1,437 female, 664 male, 13 
divers), who were between 16 and 77 years old (M = 26.20, 
SD = 8.61). They were recruited via social media and on-
line platforms of the University of Regensburg, the Univer-
sity of Munich, and the FOM University. For study partici-
pation, participants had to be at least 16 years old. Three 
subjects who were younger were excluded in advance. In 
addition, 38 persons who had not completed the question-
naire completely were excluded prior to the analysis. Stu-
dents received course credit for participation; apart from 
that, study participation was without further compensation 
or reward. 

Design  

The study was part of a large-scale research project that 
explored the acceptance of autonomous shuttle buses on a 
public test route in the city of Regensburg (Germany). In 
this context we conducted a preregistered (https://osf.io/
pbwrc) 2x2x2 scenario-based experiment. We initially 
started the data collection with four conditions manipu-
lating social distance and bus modality using the present 
tense (temporal proximal). After the first 400 surveys, we 
extended the design to include the temporal distance con-
dition. In other words, we added four more conditions in 
the future tense (“in 2033”, temporal distal). We continued 
the further surveys with randomized assignment to one of 
the eight conditions with the aim of balancing the group 
sizes as far as possible. All conditions surveyed were in-
cluded in the present study. Temporal distance was ma-
nipulated by temporal reference (today vs. 10 years from 
now), and social distance via the user’s affectedness by the 
technology (me vs. another average person). In addition, 
we differentiated the bus modality (autonomous vs. tradi-
tional). For this purpose, we asked the participants to imag-
ine themselves (socially proximal) using or an average per-
son (socially distal) using an autonomous shuttle bus or a 
traditional bus today (temporally proximal) or in ten years 
(temporally distal). Assignment to each condition was ran-
domized. This resulted in eight possible combinations: 

Instruments  

We measured ITU using behavioral intention scale de-
veloped by Venkatesh et al. (2012) on a seven-point Likert 
scale ranging from “Strongly disagree” (1) to “Strongly 
agree” (7). The items were adopted by the authors and 
adapted in wording to the (autonomous or traditional) bus 
context as well as the distance condition (temporal and so-
cial). Internal consistency was excellent with McDonald’s ω 
= .91 (Blanz, 2015; McDonald, 2013; Zinbarg et al., 2005). 

The study was part of a larger study project on au-
tonomous shuttle buses. Therefore, we also collected the 
variables of the extended Unified Theory of Acceptance and 
Use of Technology (performance expectancy effort ex-
pectancy social influence facilitating circumstances hedo-
nic motivation price and habit, Venkatesh et al., 2012) as 
well as disposition to trust (Gefen & Straub, 2004), per-
ceived safety (Z. Xu et al., 2018), travel behavior and the 
price subjects would be willing to pay for a day ticket. To 
avoid impairing the clarity and interpretability of the re-
sults, we decided against including these variables in our 
analysis after we had extended the study design to eight 
conditions. An overview of all items used in the study is 
available in the OSF repository, https://osf.io/ayq9p. 

Statistical analysis   

Statistical analysis was performed using the statistical 
program R (Version: 2023.12.0) with the car-package (Fox 
& Weisberg, 2019). In advance, we ensured that the data 
set did not have extreme outliers that were more than three 
times the interquartile range from the mean (Balducci et 
al., 2019). We conducted a three-factor ANOVA without re-
peated measures to test the influence of social and tempo-
ral distance and bus modality on ITU. The conditions for 
conducting ANOVA are independence of measurements, in-
terval scaling, and normal distribution of the criterion, as 
well as variance homogeneity within factor groups (Rasch 
et al., 2021). We considered the first two conditions to be 
met in our experimental design. A significant Shapiro-Wilk 
test revealed the non-normal distribution of the data 
(Shapiro & Wilk, 1965). However, in analyses with suffi-
ciently large samples, ANOVA is considered robust to the 
violation of this assumption, so we decided to neglect this 
aspect in our study (Blanca et al., 2017). Levene’s test for 
variance homogeneity proved significant, indicating vari-
ance heterogeneity, possibly due to the sensitivity of the 
test to large samples (Field, 2013). Violation of this last 
assumption may lead to a bias in the Type I error rate 

• I use a traditional bus today. (temporally proximal, 
socially proximal, traditional) 

• I use an autonomous bus today. (temporally proxi-
mal, socially proximal, autonomous) 

• An average person uses a traditional bus today. (tem-
porally proximal, socially distal, traditional) 

• An average person uses an autonomous bus today. 
(temporal proximal, social distal, autonomous) 

• I will use a traditional bus in 10 years. (temporal dis-
tal, social proximal, traditional) 

• I will use an autonomous bus in 10 years. (temporal 
distal, social proximal, autonomous) 

• An average person will use a traditional bus in 10 
years. (temporal distal, social distal, traditional) 

• An average person will use an autonomous bus in 10 
years. (temporal distal, social distal, autonomous) 
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Table 1. Correlations of ITU with independent variables       

Variable 1. ITU 2. Temporal Distance 3. Social Distance 

1. ITU 

2. Temporal Distance .04 

3. Social Distance .09** .00 

4. Bus Modality .10** .01 .00 

Note. ITU = Intention to Use. 
N = 2114. 
*: p < .05 
**: p < .01 

(Delacre et al., 2019). To control for this, we performed an 
analysis with bootstrapping (1000 repetitions), which is ro-
bust to variance heterogeneity, in addition to the F statis-
tic of the classic ANOVA (Krishnamoorthy et al., 2007). The 
dataset of the current study is available in the OSF reposi-
tory, https://osf.io/ayq9p. 

Results  

Table 1 displays the correlations of the considered vari-
ables and conditions. We calculated a 2x2x2 ANOVA to in-
vestigate the influence of temporal distance (proximal vs. 
distal), social distance (proximal vs. distal), and driving 
modality (autonomous vs. traditional) on ITU. 

The overall model contributed moderately (adjusted R2 

= .04) to the variance explanation of ITU (Cohen, 2013). 
The results are presented in Table 2. For temporal distance, 
contrary to our assumption, there was no significant main 
effect (H1 not confirmed). At the social distance level, ITU 
proved to be significantly higher in pairwise comparisons 
when rated for others than for oneself (H2 supported). 
Overall, ITU was higher for autonomous buses than for 
traditional buses, with a significant main effect of driving 
modality. Therefore, H3, in which we expected a significant 
main effect of driving modality but with a higher ITU in the 
traditional conditions, is not confirmed. Despite the signif-
icant results, the effect sizes for the main effects were mar-
ginal with η2 ≤ .01 (Cohen, 2013; Sauer, 2019). 

Temporal distance interacted significantly with social 
distance. Figure 1 shows the interaction pattern for both 
the autonomous and traditional conditions. In the tem-
porally proximal conditions, subjects rated ITU similarly 
high for themselves and for others, with a (nonsignificant) 
slightly higher ITU when judging for themselves. However, 
this pattern reversed in the temporally distal conditions. 
For future scenarios, subjects estimated their ITU to be 
lower than for present scenarios. In contrast, the ITU that 
participants attributed to others in the future was signifi-
cantly higher than the present ITU. Thus, while social dis-
tance in the temporally proximal conditions caused little 
difference in ITU, in the temporally distant condition ITU 
attributed to others was substantially higher than ITU at-
tributed by subjects to themselves. Contrary to H4, tempo-
ral distance increased the influence of social distance in-
stead of reducing it. Interestingly, this interaction appeared 
largely independent of driving modality; thus, the interac-
tion of all three factors was not significant. Driving modal-

ity also did not interact significantly with either level of 
psychological distance (H5 and H6 not confirmed). The ef-
fect sizes of the interactions were marginal with partial η2 

≤ .01 (Cohen, 2013). At a significance level of α = .05, our 
study showed a statistical power of .99. As our data did not 
meet the assumptions of normal distribution, we also car-
ried out the analysis using bootstrapping with 5000 itera-
tions. The results pattern of the ANOVA with bootstrapping 
was identical to the ANOVA without distribution assump-
tion und therefore fully supports the previous findings (see 
Table 2). 

Discussion  
Summary and Practical Implications     

The aim of our study was to investigate the influence of 
different dimensions of psychological distance on AV ac-
ceptance to make predictions and suggestions for success-
ful AV implementation. To this end, we manipulated tem-
poral and social distance as well as driving modality in 
a large-scale experiment using a scenario-based approach 
and examined ITU as the relevant outcome variable. 

We were able to document substantial influences of psy-
chological distance at the temporal and social level. This 
emphasizes the importance of temporal and social tangibil-
ity in successful AV adoption. Our study was, to the best 
of our knowledge, the first to date devoted to psychological 
distance in the AV context. A major strength of the study 
is the large-scale experimental design, which allowed us to 
uncover causal influences of psychological distance on ITU. 
Thus, we were able to draw direct conclusions about the di-
rection of effects. In addition, the design of our study al-
lowed us to observe not only the individual dimensions of 
psychological distance but also their multidimensional in-
teraction. To investigate which effects of psychological dis-
tance are actually specific to autonomous driving technol-
ogy, we compared the autonomous conditions to traditional 
buses. The large sample is another important advantage of 
our study as it strengthens the validity of the current re-
sults. In total, we obtained three main findings: 

First, regardless of temporal and social distance, the au-
tonomous bus was better accepted. This contradicts our 
initial expectation and also previous studies that showed 
that AVs tend to be met with even more criticism than tra-
ditional vehicles (e.g., Clayton et al., 2020; Hewitt et al., 
2019. Indeed, autonomous buses were even encountered 
with considerably more openness. Schandl and Hudecek 
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Table 2. ANOVA results with criterion ITU      

Factors Classic ANOVA 
Bootstrapping 

ANOVA 

F df p Partial η2 95 % CI p 

Temporal Distance 3.21 1 .073 .002 
[0.000, 
0.005] 

.066 

Social Distance 15.92 1 < .001 .008 
[0.002, 
0.015] 

< .001 

Bus Modality 23.23 1 < .001 .010 
[0.003, 
0.018] 

< .001 

Temporal Distance x Social Distance 16.90 1 < .001 .008 
[0.002, 
0.015] 

< .001 

Temporal Distance x Driving Modality 0.11 1 .746 .000 
[0.000, 
0.001] 

.740 

Social Distance x Driving Modality 2.48 1 .116 .001 
[0.000, 
0.000] 

.111 

Note. ITU = Intention to Use; CI = Confidence Interval. 
N = 2114. 

Figure 1. Graphical visualization of the interaction effects per driving modality          

(2023) were able to identify this phenomenon in a real-
life-condition study in which passengers of autonomous 
and traditional buses were interviewed while driving. Per-
haps one reason for this is that AV technology and its 
advantages over traditional vehicles are now more recog-
nized (e.g., with regard to driving safety or traffic flow, 
Litman, 2022). Especially in large cities (e.g., Munich or 
Regensburg), where a significant part of the sample was 
recruited, there are pilot projects on autonomous buses 
through which the population might be better familiarized 
with AVs (Bundesministerium für Digitales und Verkehr, 
2021; Hartl, 2021). In addition, autonomous driving assis-
tance systems (e.g., parking or lane-keeping assistants) are 
meanwhile widely used and allow drivers first contact with 
autonomous driving technology. Maybe this removes skep-
ticism (Sharma & Garg, 2022). For the successful adoption 
of autonomous buses, the results of our study are a positive 
outlook because they show that people are open to this new 

technology. This suggests that autonomous buses might be 
welcomed even when widely introduced on the roads and 
could be a remarkable alternative to traditional buses. This 
is a promising prognosis for the AV future. 

Second, ITU in our study was influenced by social dis-
tance, which in turn additionally interacted with temporal 
distance. The results are consistent with the study by Hude-
cek et al. (2024), in which subjects accepted AI as an alter-
native to human medical opinion for others but preferred 
human judgment for themselves. In the AV context sub-
jects attributed a higher ITU to others than to themselves. 
However, this effect of social distance in our study is al-
most entirely due to the results of the temporally distal 
conditions. For temporally proximal manipulations, this ef-
fect was not evident. Rather, subjects actually rated their 
own ITU higher than the ITU of others in immediate sit-
uations, although not significantly. Thus, the two dimen-
sions of psychological distance interacted. The direction of 
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the interaction, however, is surprising. We expected the in-
fluence of social distance to be especially crucial in tempo-
rally proximate scenarios because the idea of driverless dri-
ving should seem more threatening and risky, especially to 
oneself and again especially under temporal relevance (Ler-
mer et al., 2016a, 2016b). At the same time, we hypothe-
sized that social distance would be less influential in future 
conditions because temporal distance would make the sce-
nario seem less relevant to the person. This assumption was 
consistent with CLT, according to which high psychological 
distance at one level diminishes the influence of psycho-
logical distance at another level (Trope & Liberman, 2010). 
However, our results showed an opposite pattern: espe-
cially in future scenarios, social distance was determinant, 
with a higher attributed ITU for others. One explanation 
for the discrepancy between the results and the assump-
tions could be that, according to the authors of the CLT, 
temporally distal framing favors the clarity of preferences, 
even if temporally distal events are less tangible (Liberman 
& Trope, 2003; Trope & Liberman, 2003a, 2003b). Accord-
ingly, the results would be due to clearer decision behav-
ior in the temporally distal condition, which may in turn 
have made social distance more influential. Another expla-
nation is that the manipulation of psychological distance 
caused a shift in bus use priorities. As presented earlier, 
several studies suggest that temporal proximity directs cog-
nitive focus to feasibility, whereas psychological distance 
favors focus on aspects of desirability (Kim et al., 2009; 
Sagristano et al., 2002). It is possible that the manipulation 
of temporal distance resulted in ITU being evaluated once 
with respect to feasibility and once with respect to desir-
ability, depending on the condition. Thus, with this inter-
pretation, psychological distance would not directly affect 
ITU. Rather, the distance manipulation would cause a shift 
in priorities (feasibility vs. desirability) that would result in 
different ITU ratings. Assuming this shift in priorities, in 
our study context, this would mean that the autonomous 
bus would be willingly used if feasibility (i.e., proximal tem-
poral distance), the “how?” is the primary concern (Kim 
et al., 2009). In terms of feasibility, the autonomous bus 
seems to be appealing to oneself and also to strangers. If 
the focus is on desirability (i.e., distal temporal distance), 
the “why?”, we are personally less likely to use the au-
tonomous bus (Kim et al., 2009). In contrast, for other indi-
viduals, we suspect a high ITU in this context. The clearer 
decision behavior or priority shift are possible reasons for 
the effects of temporal distance on ITU. 

Third, the main effect of social distance and the inter-
action pattern of social and temporal distance emerged not 
only for autonomous but also for traditional buses, with 
a higher ITU for autonomous buses across all conditions. 
This finding is key to the interpretation of our previous 
results. Indeed, the similarity of the pattern for both dri-
ving modalities indicates that our results are less due to 
the autonomous technology and perhaps more due to the 
general context of a bus driving experience. If we assume 
that decision behavior was clearer in the temporally distal 
condition, this is also applicable to traditional buses. Also, 
the priority shift to feasibility (temporally proximal con-

dition) or desirability (temporally distal condition) would 
thus show up in a similar way for autonomous as well as 
traditional buses. The suggestion, therefore, is that these 
findings relate less to autonomous technology and more 
to the characteristic that underlies both driving modalities, 
i.e., bus driving. 

These results at the same time illustrate that the focus of 
research on AV adoption should not lie on the acceptance of 
autonomous buses but on the acceptance of buses in gen-
eral. In our study, the manipulation of psychological dis-
tance affected ITU almost independently of bus modality: 
The interaction pattern we found for autonomous buses 
was similarly evident for traditional buses. Therefore, the 
practical implications apply equally to both autonomous 
and traditional buses. Buses are accepted and recognized as 
a viable transportation alternative. Our study provides ev-
idence that buses are accepted primarily when it comes to 
pragmatic feasibility and less when it comes to desirabil-
ity. Accordingly, bus providers should, on the one hand, fo-
cus their marketing efforts on emphasizing the pragmatic 
utility aspects of buses (e.g., cost advantage over car use 
or parking independence). At the same time, the second 
goal should be to increase desirability, which may be less 
convincing so far. To make bus riding desirable away from 
instrumental benefits, the focus should be on hedonic af-
fective factors (Redman et al., 2013). For example, the op-
portunity for social interaction or productive activities 
could be more emphasized, or bus travel could be specifi-
cally marketed as a relaxing period (Vos et al., 2020). An-
other key finding is that subjects in the temporally concrete 
conditions rated their ITU higher. From this, we infer that 
concrete information on the timely introduction of AVs can 
favor adoption (Reczek et al., 2018). AV marketing should 
rely as much as possible on detailed, vivid information that 
makes AVs more tangible to potential users. The focus 
should be more on emotional visual language (e.g., photos 
of the buses), rather than cognitive verbal language (e.g., 
slogans), to make mental representations more concrete 
(Amit et al., 2013; Septianto & Pratiwi, 2016). 

Limitations  

As with all such studies, some limitations offer oppor-
tunities for further research. First, we had to use scenario-
based instructions to manipulate the experimental condi-
tions to induce social and temporal distance. For example, 
subjects were asked to imagine themselves in the perspec-
tive of another person using an autonomous bus ten years 
from now. This allowed us to examine psychological dis-
tance from multiple dimensions. Several studies from dif-
ferent fields have shown that scenario-based experiments 
in particular have a high external validity and produce com-
parable results to field experiments (e.g. G. Chen et al., 
2019; Weyrich et al., 2020; Zhang et al., 2023). However, 
impressions are based on one’s own imagination. There-
fore, we cannot eliminate the possibility that another di-
mension of psychological distance was involved in our 
study: hypothetical distance. Hypothetical distance refers 
to the extent to which a perception is real (proximal) or 
imagined (distal). Thus, the scenario-based instruction 
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might have induced hypothetical distance, which in turn 
acted on or interacted with other levels of psychological 
distance (Trope & Liberman, 2010). It is possible, for exam-
ple, that personal involvement or temporal immediacy were 
perceived as less relevant because subjects knew that the 
situation was not real (Pronin et al., 2008). It remains unan-
swered to what extent hypothetical distance had an effect 
in our study. 

Another limitation is the generalizability of our results. 
Even though our sample was very large, it was not balanced 
with respect to sociodemographic variables. As a result, it 
has a higher proportion of female, younger, and academic 
individuals than the average population. In particular, gen-
der and age may influence the ITU of AVs (Ding et al., 2022; 
Dong et al., 2019). The extent to which the results are rep-
resentative of different populations remains to be verified. 

Future Research   

The findings and limitations presented above provide a 
starting point for further examination. Our study yielded 
surprising findings that open up promising research oppor-
tunities. We were able to show that temporal and social dis-
tance, especially in their interaction, influence ITU. How-
ever, the pattern of interaction was found to be opposite to 
what was expected: Especially in conditions with high tem-
poral distance, social distance was more influential, with 
a higher ITU attributed to other persons than to the self. 
These results highlight the relevance of psychological dis-
tance to bus acceptance. A first goal of future studies may 
be to replicate these results in different contexts (e.g., age 
groups, cultures, etc.). Furthermore, our study focused 
specifically on public transport as part of a research project 
on autonomous shuttle buses. We were able to show that 
the interaction patterns can be found equally for au-
tonomous and traditional buses. It is therefore conceivable 
that the interaction pattern is determined by the framework 
of public transport, instead of the bus modality (au-
tonomous vs. traditional). This raises the question of the 
extent to which the findings from our study focusing on 
public transport can be transferred to other vehicles (e.g., 
autonomous and traditional cars). For example, it is con-
ceivable that people under socially distal conditions gen-
erally consider public transport use to be reasonable for 
environmental reasons, but reject it if they were directly 
affected, e.g., for reasons of convenience (Eriksson et al., 
2013; Stojic et al., 2020). This main effect of social distance 
could therefore be reversed for private vehicles. These are 
possibly more convenient for the individual to use, but 
less sustainable and therefore generally to be less advo-
cated (Eriksson et al., 2013; Stojic et al., 2020). It remains 
the task of future research to investigate these questions 
and assumptions regarding transferability to other means 
of transportation. 

In parallel, further research is needed to clarify the ex-
pectation-contradictory results. We derived from the re-
sults the assumption that psychological distance could pos-
sibly not have a direct effect on ITU but conditioned a 
change in priorities (feasibility in proximal conditions vs. 
desirability in distal conditions). This assumption should 

be investigated in follow-up research, e.g., by additionally 
assessing the perceived feasibility and desirability of AVs 
and buses, respectively. This should include an investiga-
tion of the extent to which their influence on ITU changes 
as a function of psychological distance. If the assumption 
of priority shifting cannot be substantiated, further expla-
nations for the interaction patterns have to be derived and 
verified. A further logical step is to replicate the results un-
der real conditions. As described earlier, our study was sce-
nario-based. This procedure was necessary to ensure the 
experimental manipulation of temporal distance and to in-
duce future imagination. Once AVs become widely avail-
able, studies should at least manipulate social distance un-
der real-world conditions, e.g., by allowing subjects to 
decide whether they themselves or other people prefer to 
use a real (autonomous) bus or car to drive a certain dis-
tance. In this way, possible influences discussed in the lim-
itations could be controlled, e.g., by the hypothetical dis-
tance, and results could be validated. 

Conclusion  

Our study represents an initial attempt to investigate 
the influence of psychological distance on AV acceptance. 
Our aim was to investigate how psychological distance af-
fects ITU of autonomous vs. traditional buses. Our exten-
sive 2x2x2 experimental study yielded surprising findings. 
It showed that psychological distance has a significant ef-
fect on the acceptance of both autonomous and traditional 
buses. According to these findings, we were able to derive 
practical implications for ITU and the acceptance of buses. 
Future studies can address these findings and develop them 
further. 
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