
 

 

An Exploration of Users’ Trust in and Willingness to Pay for Fully Driverless Vehicles After Their First Ride 

Zhenyu Wang1, Haolong Hu1, Meng Sun2, Dengbo He1,2,3,* 

1 Thrust of Intelligent Transportation, Systems Hub, The Hong Kong University of Science and Technology (Guangzhou), 
Guangdong, China 

2 Thrust of Robotics and Autonomous Systems, Systems Hub, The Hong Kong University of Science and Technology 
(Guangzhou), Guangdong, China 

3 HKUST Shenzhen-Hong Kong Collaborative Innovation Research Institute, Futian, Shenzhen 

Autonomous Vehicles (AVs) have the potential to bring in social benefits. However, realizing these benefits depends on 
users’ attitudes toward AVs. Previous research primarily relied on surveys and simulations to explore users' trust and 
willingness to pay (WTP) for fully driverless AVs, which may not fully represent real-world experiences. Thus, for the first 
time, we invited participants to ride driverless AVs commercially running on public roads. All participants had no prior 
AV riding experience. During the 15-kilometer urban ride, participants’ trust and WTP were measured before and after 
the ride. Being different from previous research, participants’ driving-related experience was not found to affect their trust 
in and acceptance of AVs. In contrast, the first ride experience boosted participants' trust in AVs, and openness in 
personality traits was associated with higher trust. The findings suggest that offering incentives for a first ride may increase 
participants’ acceptance of AVs. 

 

INTRODUCTION 

Autonomous Vehicles (AVs) have become practically 
possible with the development of driving automation 
technologies. The AVs have the potential to bring in 
social benefits, for example, increasing traffic safety, 
reducing carbon emissions, and increasing the efficiency 
of transportation systems (Massar et al., 2021; Narayanan 
et al., 2020; Ye & Yamamoto, 2019), if appropriate 
control algorithms can be adopted. However, the 
realization of these benefits depends on users’ acceptance 
of AVs, which can further be moderated by users’ trust 
in AVs. 

Users’ or potential users’ attitudes toward AVs have 
been widely investigated in previous research and the 
major concerns of adopting AVs include cost, safety, 
efficiency, etc. (Zhang et al., 2023). In general, though 
the general public has a neutral or moderate trust in and 
acceptance of AVs (Chng et al., 2023; Zhang et al., 2023; 
Zhang et al., 2020), the characteristics of AVs, such as 
driving style, system transparency, and human-machine 
interaction design, can influence users’ trust in and 
acceptance of the AVs (Ekman et al., 2019; Lee et al., 
2021; Luo et al., 2020; Oliveira et al., 2020). In addition, 

the influence of individual differences (e.g., age, gender, 
personality traits), cultural differences, and social 
influence have also been observed (Abraham et al., 2017; 
Kraus et al., 2021; Pop et al., 2015).  

However, as AVs have not become legal to operate 
on public roads in most areas, the existing studies were 
mostly based on survey studies or driving simulator 
studies and users may have never experienced AVs 
(Colley et al., 2022; Lee et al., 2021; Morra et al., 2019; 
Seet et al., 2020). The few on-road studies mostly 
adopted Wizard-of-Oz methods, in test fields, or in AVs 
with safety drivers (Detjen et al., 2020; Kim et al., 2021; 
Strauch et al., 2019). The riding experience with these 
approaches can be very different from real AV riding 
experience, as the risks in the experiment are well-
controlled and the complex traffic scenarios can hardly 
be recovered. 

In recent years, fully driverless AVs have become 
available. Given that users’ trust in a system can evolve 
during their interactions with the system (Tolmeĳer et 
al., 2021) and their “first impression” of AVs may affect 
their future adoption decisions, we are interested in how 
users’ trust in and acceptance of AVs (as measured by 



 

 

willingness to pay [WTP]) change before and after their 
first ride of fully driverless AVs. At the same time, as 
AVs are new to most people and previous experience 
with similar systems can moderate one’s initial trust in 
the new similar systems (Wang et al., 2023), the 
influence of drivers’ experience with lower levels of 
driving automation was also considered. Finally, as the 
similarity between AV driving style and drivers’ own 
driving style was found to affect users’ attitudes towards 
AVs (Lee et al., 2021), the driving style of the 

participants was also considered, if they owned a driver’s 
license.  

Being different from previous studies, this is the first 
time real fully driverless AVs have been used in an on-
road study. The outcome of this study can validate the 
findings in previous survey-based, simulation-based, and 
field studies. The results can also inform the concerns 
users have in adopting AVs and provide insights on how 
customized strategies can be used to improve the 
acceptance of AVs among potential customers. 

 

Figure 1. Experimental procedure 

 

Figure 2. The cabin environment of the commercially running driverless 
taxis 

METHODS 

Participants 

We recruited 30 people to conduct the on-road study 
in a fully driverless taxi operated by Pony.ai in 
Guangzhou, China. The experiment was conducted in 
Oct.-Dec. 2023. To mitigate the impact of morning and 
evening peak, the hours were from 9 am to noon and 
from 2 pm to 5 pm. All participants were required to 
have no sensory impairments and had no previous 
experience with AVs. This study was approved by the 
Ethics Compliance at the Hong Kong University of 
Science and Technology (HREP-2023-0246). 

 

Procedure 

As shown in  

Figure 1, before the experiment, participants’ 
personality traits (measured by the Big Five personality 
traits) (Wang et al., 2010), gender, age, driving 
experience, and self-reported knowledge of AVs 
(measured by the 10-point Likert scale) were gathered. If 
they reported owning a driver’s license, their driving 
style (measured by the Multidimensional Driving Style 
Inventory) (Long & Ruosong, 2019) and experiences with 
Advanced Driver Assistance Systems (ADAS) were also 
collected. In total, 10 non-drivers and 20 drivers 
participated in the study, totaling 20 males and 10 
females, between 18 and 36 (mean 25.17, SD 3.66).  

During the experiment, the participant sat in the rear 
left seat of a commercially running fully driverless AV, 
while two experimenters sat in the front passenger seat 
and the rear right seat (Figure 2). The experimental route 
was approximately 15 kilometers on urban public roads 
and took around 40 minutes. Before and after the 
experiment, participants’ trust in and WTP of AVs were 
collected. The trust and WTP scores ranged from 1 (not 



 

 

at all) to 7 (extremely), calculated by averaging the 
values of multiple items, as shown in Table 1 and Error! 
Not a valid bookmark self-reference.. The trust 
questionnaire was modified from previous work 
(Manchon et al., 2022). The WTP questionnaire was self-
designed and focused on the comparison with ride-
hailing as the fully driverless AVs operate in a similar 
business model. 

Table 1. Questionnaire of initial and final trust 

 Initial scale (before a ride) Final scale (after a ride) 
Q1 I would feel safe in the 

autonomous vehicle. 
I felt safe in the autonomous 

vehicle. 
Q2 The AV provides me with more 

safety compared to human 
drivers. 

The AV provided me with 
more safety compared to 

human drivers. 
Q3 I would trust the decisions of 

an AV in most situations. 
I trusted the decisions of an 

AV in most situations. 
Q4 If the traffic conditions are complex, I will not take an AV. 
Q5 If the weather conditions are terrible (e.g., fog, glare, rain), I will 

not take an AV. 
Q6 Rather than monitoring the 

traffic environment, I can focus 
on other activities confidently. 

Rather than monitoring the 
traffic environment, I could 

focus on other activities 
confidently. 

 
Table 2. Questionnaire of WTP 

 Scale 
Q1 I am willing to use autonomous ride-hailing to get around. 
Q2 I am willing to try using autonomous ride-hailing compared 

with ride-hailing or taxis. 
Q3 Compared with ride-hailing or taxis, I am willing to use 

autonomous ride-hailing when it has a price advantage. 
Q4 Compared with ride-hailing or taxis, I am willing to use 

autonomous ride-hailing even if a higher price is needed. 

 
Dependent Variables and Statistical Models 

Models of trust and WTP were used as dependent 
variables and two models were built for each, one for all 
participants and one for drivers only. For the models of 
all participants, ownership of a driver’s license, age, 
gender, personality traits, knowledge of AVs, ride (before 
versus after 1st ride), and the two-way interactions of 
ride with all other variables were used as independent 
variables; while for models of drivers, the driver’s license 
was replaced with the driving style and experiences with 
ADAS. All models were built with Proc Mixed in “SAS 
OnDemand for Academics” with repeated measures 
considered. A backward stepwise selection of models was 
performed based on the Bayesian information criterion 

(BIC) (Vrieze, 2012). Post-hoc contrasts were conducted 
for all significant main effects (p < .05) using Tukey's test. 

RESULTS 

 

Table 3 summarizes all model results. 

 

Table 3. Summary of model results 

Model Independent Variables F-value p 
Trust (all 
participants) 

Ride F(1, 45.8) = 
14.05 

.0005* 

Gender F(1, 54) = 
3.28 

.08 

Openness of Personality 
Traits 

F(1, 54) = 
9.41 

.003* 

Conscientiousness of 
Personality Traits 

F(1, 53.7) = 
1.66 

.2 

Trust (drivers) Ride F(1, 36) = 
3.83 

.06 

Gender F(1, 36) = 
3.55 

.07 

WTP (all 
participants) 

Ride F(1, 27) = 
3.10 

.09 

Gender F(1, 25) = 
1.05 

.3 

Ride*Gender F(1, 27) = 
5.78 

.02* 

Conscientiousness of 
Personality Traits 

F(1, 25) = 
1.29 

.3 

Extraversion of 
Personality Traits 

F(1, 25) = 
0.89 

.4 

Agreeableness of 
Personality Traits 

F(1, 25) = 
0.95 

.3 

WTP (drivers) Ride F(1, 18) = 
0.82 

.4 

Gender F(1, 15) = 
0.14 

.7 

Ride*Gender F(1, 18) = 
5.73 

.03* 

ADAS F(1, 15) = 
2.10 

.2 

Risky of Driving Style F(1, 15) = 
0.73 

.4 

Concerned of Driving 
Style 

F(1, 15) = 
0.83 

.4 

Note: * marks significant effects (p<.05). 

Trust Models 



 

 

 

Figure 3. The effect of openness on trust (all participants). The shadow 
represents the 95% confidence interval. 

We found that the Ride and the Openness of 
Personality Traits can influence participants’ trust in 
AVs. Specifically, as shown in Figure 3 and Figure 4, 
higher openness led to higher trust (95% confidence 
interval [95%CI]: [0.13, 0.63]), and taking the first ride 
increased participants’ trust in AVs (difference (∆)=0.74, 
95%CI: [0.34, 1.13], t(45.8)=3.75, p=.0005). 

 

Figure 4. The effect of first ride experience on trust (all participants). 

 

Figure 5. WTP across rides and gender (all participants). 

 

Figure 6. WTP across rides and gender (drivers). 

 

WTP Models 

At the same time, a significant interaction effect 
between Ride*Gender has been observed among all 
participants (Error! Reference source not found.). After 
the first ride, male participants’ WTP increased (∆=0.69, 
95%CI: [0.23, 1.15], t(27)=4.12, p=.002). As for 
participants who owned driver’s licenses (Error! 
Reference source not found.), only male participants’ 
WTP increased by 0.67 (95%CI: [0.10, 1.24], t(18)=3.30, 
p=.02). 

DISCUSSIONS 

For the first time, we validated the impact of 
individual differences (including, personality traits and 
gender) on users’ trust in and acceptance of AVs in 
commercially running driverless taxis. Being different 
from previous research (Ekman et al., 2019; Lee et al., 
2021), we found that neither ownership of a driver's 
license nor experiences of ADAS can affect users’ trust in 
and acceptance of AVs. It is possible that users cared 
more about driving safety instead of the match of driving 
style, given that users were exposed to higher risk 
compared to those in driving simulators or closed tracks. 
This indicates that for high-risk systems, simulation or 
survey may not fully reveal users’ attitudes toward the 
system. Future research with a larger sample size is still 
needed to validate this hypothesis. 

At the same time, we found that the first ride 
experience can boost users’ trust in and acceptance of 



 

 

AVs. Most previous survey studies show that users still 
have concerns over AVs (Zhang et al., 2023; Zhang et al., 
2020). Our study found that inviting users to experience 
AVs may increase their acceptance of AVs and future AV 
companies may take strategies such as discounted or free 
first ride to attract more users, especially in the early 
stage of the commercial operation. The strategy, at the 
same time, should consider individual differences, as 
drivers with different genders and levels of openness 
affected participants’ trust in and WTP for AVs, which 
can further be moderated by one’s driving experience. 

However, it should be noted that, in all rides in our 
experiment, the AVs ran smoothly without failures, and 
still, participants were accompanied by two 
experimenters. It is still interesting to investigate how 
real on-road failures may affect users’ trust in and 
acceptance of AVs and when participants took a ride of 
the AVs alone. 
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