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A B S T R A C T

We conducted a large-scale, tri-national experiment drawing on the Moral Machine clusters—Western individ
ualist (U.S.), Latin-American transitional (Mexico), and East Asian collectivist (China)—to examine how au
tonomy level (SAE Level 2 vs. Level 5), moral programming (self-protective vs. utilitarian), and accident-severity 
framing (low vs. high) jointly shape performance trust in autonomous vehicles. In balanced samples of 300 
respondents per country, participants were randomly assigned to one of eight conditions and then reported on 
performance trust, performance risk, hedonic well-being, and behavioral intentions. A robust three-way inter
action predicted performance trust in all three contexts, but with opposite patterns: utilitarian framing enhanced 
the trust advantage of full autonomy under high-severity scenarios in the U.S. and Mexico, whereas in China it 
did so only when accidents were mild and undermined trust when accidents were severe. These results 
demonstrate that cultural worldviews condition how ethical programming and risk context interact to shape 
trust, offering actionable guidance for culturally sensitive AV design and policy.

1. Introduction

Autonomous vehicles are systems capable of performing the entire 
driving task across all environments and conditions without human 
input (Mirzahossein and Mashhadloo, 2024). The degree of indepen
dence spans a spectrum defined by the Society of Automotive Engineers, 
from Level 0, where drivers maintain full control, to Level 5, which 
requires no human involvement at all (SAE, 2021). Industry leaders such 
as Tesla, Audi, and Mercedes are racing to refine these systems, driven 
by the promise of enhanced safety and performance; as a result, the AV 
market is projected to swell to nearly $980 billion by 2040 (McKinsey, 
2024). Yet consumer acceptance remains fragile. A 2025 survey by the 
American Automobile Association reveals growing public unease—not 
only about technical limitations but also about psychological barriers. 
Foremost among these are ethical anxieties over machines making 
life-and-death decisions and a pervasive mistrust in the transparency, 
predictability, and controllability of algorithmic choices (Shariff et al., 
2017; Osburg et al., 2022). Trust is further damaged by negative media 
coverage, especially after AV accidents, which stokes public fears and 
rapidly erodes trust through the “accident effect” of negative framing 
(Shariff et al., 2017; Newsweek, 2025; Othman, 2021).

These psychological factors depend not only on external cues such as 
media narratives, but also on AV design. Crucially, trust in AVs hinges on 
their moral decision-making in emergencies, where utilitarian pro
gramming (sacrificing a few to save many) competes with self-protective 
programming (prioritizing occupants’ safety) (Bonnefon et al., 2016; 
Bruno et al., 2024). This ethical dilemma—examined in the Moral Ma
chine experiment (Awad et al., 2018)—lies at the heart of consumer 
hesitation. To counteract these effects, it is essential to foster public trust 
by increasing transparency around AV ethics—especially the utilitarian 
versus self-protective trade-off (Bonnefon et al., 2016; Bruno et al., 
2024)—and by promoting balanced, evidence-based coverage. The 
MME is invaluable as a descriptive map of moral preferences and cul
tural patterns. Yet it stops short of explaining the mechanism that con
nects these preferences to downstream consumer psychology: People’s 
ethical intuitions about AV decision-making shape their trust, percep
tions of risk, sense of well-being behind the wheel, and, ultimately, their 
intentions to adopt. In other words, while the MME tells us what many 
people prefer a vehicle to do under moral conflict, it does not specify 
why those preferences matter for adoption or through which psycho
logical pathways they exert their influence.

Among candidate mechanisms, trust is the most frequently posited 
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driver of AV acceptance (Zhang et al., 2019). However, its role is 
ambivalent. Some studies show that increasing automation enhances 
trust by improving performance consistency and reducing human error 
(Dzindolet et al., 2003; Victor et al., 2018; Wu et al., 2023). Other work 
suggests that higher automation can undermine trust by diminishing 
users’ perceived control, situational awareness, and predictability (Lee 
and See, 2004; Wang et al., 2020). These mixed findings indicate that 
trust is not a simple monotonic function of automation. It is shaped by 
contextual information, including moral expectations about how the 
vehicle will behave in emergencies (Yokoi and Nakayachi, 2021), and by 
affective cues such as media framing of accidents that can prime avail
ability heuristics (Kahneman and Tversky, 1979; Shariff et al., 2017).

Yet, trust alone cannot explain those preferences. In trust-based 
models of autonomous-vehicle adoption, well-being appears to exert a 
stronger influence on adoption and operates as a downstream conse
quence of trust (Meyer-Waarden and Cloarec, 2022). Studies confirm 
that media significantly shape attitudes toward emerging technologies 
(Liang et al., 2022; Chen et al., 2022), underscoring the importance of 
guiding these narratives for broader AV adoption. Although AVs hold 
the potential to revolutionize mobility, psychological barriers continue 
to impede widespread acceptance, including reduced performance trust, 
heightened risk perception, and diminished hedonic driver well-being. 
However, most prior research has centered on classical technology 
acceptance frameworks (e.g., TAM: Davis, 1989; UTAUT: Venkatesh and 
Xu, 2012), emphasizing system reliability, usability, and adoption 
intention. Yet few studies (Yokoi and Nakayachi, 2021) have empirically 
examined how these moral intuitions influence performance trust, 
perceived risk, or adoption intentions when users are confronted with 
AV moral dilemmas framed through media narratives.

Hence, there is a need to assess not only general psychological re
sponses but also the cultural and ethical underpinnings that influence 
them. Accordingly, we aim to answer the following research questions: 
How do different levels of AV automation (low vs. high) influence users’ 
performance trust, perceived risk, hedonic well-being and behavioral 
intention to adopt AVs? How does media framing of AV-related acci
dents (non-serious vs. fatal crashes) affect users’ psychological re
sponses, particularly in terms of performance trust, risk perception, and 
hedonic well-being? How do performance trust, perceived risk, and 
hedonic well-being mediate the relationship between AV automation 
and adoption intentions? How do individual preferences for AV moral 
programming—utilitarian vs. self-protective—moderate the effects of 
automation level and media framing on users’ performance trust, risks, 
hedonic well-being, and adoption intention? How do culturally rooted 
moral intuitions (e.g., from Western, Southern, and Eastern clusters) 
influence the psychological acceptance of AVs in ethically ambiguous 
scenarios?

To answer these questions, we conducted an experiment in the three 
different geographic clusters (Western, Eastern, Southern) defined by 
the MME, where we manipulated levels of vehicle automation (low vs. 
high), AV morality (utilitarian vs self-protective) and media-reported 
accident severity framing (non-serious vs. fatal) through between- 
subjects experiments (n = 300). This study advances cross-cultural AV 
research by demonstrating that moral cognition, institutional trust, and 
affective framing jointly condition public responses to autonomous ve
hicles. Leveraging the Moral Machine’s empirically grounded cultural 
clusters (Awad et al., 2018), we show that Chinese participants—aligned 
with collectivist, authority-trusting norms—exhibited the highest base
line trust, enjoyment, and adoption intentions, reflecting a 
techno-optimism shaped by institutional endorsement and communal 
values. Mexican respondents, consistent with transitional moral logics, 
expressed moderate trust and heightened perceived risk, suggesting a 
tension between ethical idealism and infrastructural or institutional 
uncertainty. U.S. participants, grounded in individualist skepticism and 
control preferences, showed the lowest trust and weakest behavioral 
intentions, echoing Western discomfort with moral automation despite 
theoretical utilitarian endorsement (Bonnefon et al., 2016; Yoo et al., 

2023). Across all countries, the three-way
Interaction among autonomy, moral logic, and accident severity 

predicted trust but followed divergent cultural patterns: Western sam
ples favored self-protective logic under low severity, while Chinese re
spondents favored utilitarian logic—except when faced with high- 
severity accidents, where trust eroded. These culturally contingent re
versals highlight the affective

Volatility of AV trust and align with framing and availability heu
ristic theories (Kahneman and Tversky, 1979; Shariff et al., 2017), 
showing how media-amplified accident scenarios override rational ap
praisals. Finally, trust and risk consistently predicted hedonic well-being 
and behavioral intentions across samples, affirming their centrality in 
AV acceptance (Featherman and Pavlou, 2003; Meyer-Waarden and 
Cloarec, 2022).

We extend the Moral Machine (Awad et al., 2018) literature by 
exploring how individual moral orientations—specifically preferences 
for utilitarian or self-protective AV behavior—moderate psychological 
responses to different automation scenarios. Such parameters have been 
integrated into studies (Mayer et al., 2021), but to determine what 
consumers would favor between the two. Takaguchi et al. (2022)
examined the two moralities and their impact on consumers’ willingness 
to pay. While Joo and Kim (2023) tied those two moralities to trust and 
adoption, without considering well-being or different moral clusters. By 
integrating ethical programming preferences into our model, we shed 
light on how moral alignment with AV decision-making affects users’ 
trust, well-being, and intentions to adopt. By integrating moral psy
chology, emotional framing, and cultural cognition, our findings call for 
localized ethical architectures and communication strategies in global 
AV deployment.

2. Background

2.1. Autonomous vehicles

Autonomous vehicles are systems capable of performing the entire 
driving task across all environments and conditions without human 
input (Mirzahossein and Mashhadloo, 2024). According to the Society of 
Automotive Engineers (SAE, 2021), AVs are classified into six levels of 
automation, each reflecting an increasing degree of autonomy. At Level 
0, the vehicle operates like a conventional car, with the human driver 
responsible for all tasks. Level 1, or driver assistance, introduces basic 
automation—such as automated steering or acceleration—while keep
ing the driver in full control. Level 2, partial automation, enables the 
vehicle to manage both steering and acceleration simultaneously, 
although the driver must remain attentive and monitor the surround
ings. Level 3, conditional automation, allows the vehicle to perform 
most driving functions under specific conditions, with the driver 
required to intervene when prompted. Level 4, high automation, enables 
the car to operate autonomously in most situations, with minimal 
human oversight needed, typically only in complex or rare scenarios. At 
Level 5, full automation is achieved: the vehicle can function indepen
dently in all environments, without pedals, steering wheels, or any 
human involvement.

However, as AVs reach full autonomy, they face situations involving 
life-and-death decisions. Because their actions can directly impact 
human lives, AVs are increasingly regarded as moral agents (Bonnefon 
et al., 2024). Yet the industry is ever pushing for a larger release of those 
vehicles, as seen with partnership between Waymo and Toyota to give 
consumers access to it (CNBC, 2025). This technology already in service 
in some cities in the US is now making its way to Europe (Financial 
Times, 2025). Indeed, Europe also started testing its own models in Italy 
(Reuters, 2025). Nevertheless, AV technology raises a critical need to 
predefine their ethical programming—determining in advance how the 
vehicle will behave in morally charged scenarios.
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2.2. Morality and cultural variability in autonomous vehicle decision- 
making

A growing body of research investigates the ethical dilemmas asso
ciated with AVs, particularly in scenarios where harm is unavoidable 
and the AVs must choose between conflicting outcomes (Bigman and 
Gray, 2020). Scholars generally identify two main ethical programming 
paradigms: a utilitarian approach, which seeks to minimize total harm 
by prioritizing lives saved, and a self-protective model, which prioritizes 
the vehicle’s occupants (Bonnefon et al., 2016; Bruno et al., 2024). 
However, public preferences between these paradigms vary widely 
across individuals and cultures (Bonnefon et al., 2019), raising doubts 
about the feasibility of implementing a universally accepted moral al
gorithm. Beyond cross-cultural variation, contextual factors also 
modulate moral preferences. For example, passengers are more accept
ing of AVs harming pedestrians than they are of human drivers doing so 
(Gill, 2020), although this tolerance drops when multiple lives or chil
dren are at stake. Mayer et al. (2021) found that while self-protective 
bias—the tendency to protect those inside the vehicle—remains domi
nant, utilitarian reasoning becomes more prevalent when higher 
numbers of lives are involved. However, this recognition does not al
ways translate into action: when asked to configure an AV for them
selves or loved ones, most users still prefer self-protective settings 
(Bonnefon et al., 2016). Even among altruistic individuals, personal 
proximity and emotional attachment can override utilitarian logic: Yoo 
et al. (2023) showed that many would choose to protect a family 
member over ten strangers. Proposals to randomize AV moral decisions 
to avoid deterministic rules have been largely rejected by consumers, 
who find such randomness unsettling and unjust (Zhu et al., 2022). 
Finally, even though AVs remove human agency from the decision loop, 
many users still feel personally accountable for the machine’s actions, 
especially in high-stakes emergencies. This perceived responsibility re
inforces the emotional weight of AV ethical programming, highlighting 
the need for culturally sensitive, context-aware approaches to AV 
morality.

This issue was extensively explored in the Moral Machine Experi
ment (MME), a large-scale global study involving over 490,000 partic
ipants from 233 countries (Awad et al., 2018). The MME presented 
participants with moral dilemmas in which AVs must make critical de
cisions during unavoidable accidents. These scenarios examined nine 
moral dimensions (e.g., humans vs. animals, young vs. old, passengers 
vs. pedestrians, law-abiding vs. jaywalkers) and revealed three distinct 
moral preference clusters: Western, Southern, and Eastern. Additionally, 
the MME showed that demographic factors such as age, gender, and 
level of technological familiarity significantly shaped individual moral 
choices, highlighting the intricate interplay between cultural norms and 
personal characteristics in ethical decision-making. Respondents from 
Western countries (e.g., North America, Western Europe) predominantly 
endorsed a utilitarian approach, which prioritizes minimizing total 
harm. They strongly favored saving the greatest number of lives, and 
showed additional preferences for saving younger individuals over older 
ones. This reflects a harm-reduction ethic aligned with utilitarianism, 
where aggregate outcomes—rather than individual roles—drive moral 
judgments. In Southern countries, primarily in Latin America, partici
pants also favored saving more lives, suggesting a moderate utilitarian 
orientation. However, their decisions incorporated additional social 
value judgments, such as prioritizing women and physically fit in
dividuals. This nuanced approach reflects utilitarian thinking tempered 
by social and possibly cultural notions of vulnerability and utility. By 
contrast, Eastern countries, which include many Asian and Islamic so
cieties, leaned less toward strict utilitarianism. Instead, their preferences 
revealed a rule-based or deontological orientation, which emphasized 
protecting law-abiding individuals and pedestrians over jaywalkers or 
passengers. This pattern reflects a self-protective and social-order pre
serving stance, where following rules and maintaining societal norms 
outweighs maximizing the number of lives saved. While not strictly 

"self-protective" in the sense of prioritizing vehicle occupants, this 
orientation reflects a resistance to utilitarian logic that sacrifices 
law-abiding individuals in favor of utilitarian calculations.

These findings underscore significant cultural variability in moral 
reasoning, and illustrate that no single ethical framework—whether 
utilitarian or self-protective—can be universally applied in the pro
gramming of AVs. Moral judgments surrounding AVs are shaped not 
only by individual and cultural values but also by how ethical dilemmas 
are framed and contextualized. Genetically encoding AVs with either 
utilitarian or self-protective logics without acknowledging this 
complexity risks ethical backlash. A culturally sensitive, context- 
dependent, and transparently communicated ethical design may be 
more acceptable to global users than a rigid, universal moral algorithm. 
These cultural and contextual divergences in moral judgment not only 
complicate the design of ethical AV algorithms, but also highlight the 
critical role of how such dilemmas are communicated to the public. 
Media framing plays a critical role in how AV moral dilemmas are 
perceived by the public, influencing both emotional reactions and 
judgments of responsibility. Indeed, 61 % of the US population still fears 
AVs and this might be due to the intensive accident coverage (eg. BBC, 
2023; NBC, 2025; Newsweek, 2025). This brings into focus the impor
tance of media framing, which profoundly shapes public perception and 
acceptance of autonomous vehicle technologies.

2.3. Media framing and public perception

While moral intuitions surrounding AVs vary across cultural con
texts, the way these technologies are communicated to the public plays 
an equally critical role in shaping perceptions and moral evaluations. 
Framing theory (Goffman, 1974) posits that individuals rely on inter
pretive “frames” to make sense of complex information. These frames 
help structure and contextualize information, shaping how individuals 
perceive, interpret, and respond to specific issues. Mass media is central 
in this process, acting as both filter and amplifier. By selecting, 
emphasizing, or omitting particular aspects of a story, media outlets 
guide the salience of specific interpretations and steer public opinion 
(Korneeva et al., 2023). These framing choices often reflect broader 
cultural values, societal norms, and public sentiment, and contribute to 
shaping what is seen as legitimate or acceptable within society.

Framing effects have been documented across numerous domains. 
For instance, media narratives have been shown to influence investor 
reactions to earnings announcements (Oliver et al., 2023), shape cryp
tocurrency and fiat currency volatility during crises (Umar et al., 2021), 
and alter public responses to protests depending on regional context (Li 
et al., 2025). In particular, emerging and disruptive technologies tend to 
receive disproportionate negative framing, with media highlighting 
potential harms more than benefits (Dong et al., 2024). The automotive 
sector is no exception. For example, the U.S. "Safe Cars Save Lives" 
campaign demonstrated that increased media coverage could amplify 
the effectiveness of digital recall campaigns (Pagiavlas et al., 2022). 
Singh and Grewal (2023) found that while corporate lobbying often 
weakens recall outcomes, this effect can be offset by high media visi
bility. In the environmental domain, Chen et al. (2019) showed that 
media coverage affirming climate change increased hybrid vehicle sales, 
whereas denialist content had little effect.

In the context of AVs, framing can emphasize either risks—such as 
technological failures, ethical dilemmas, loss of control and accidents, or 
benefits, including improved safety, traffic efficiency, and environ
mental advantages. Such framing significantly could affect public trust, 
perceived risk, and ultimately, willingness to adopt AV technologies. 
Dos Santos et al. (2022) identified a trend of consistently negative media 
coverage, while Zhang et al. (2024) demonstrated that such negativity 
significantly dampens consumer perceptions and intentions to use AV 
technologies. Complementing these findings, Cai et al. (2023) showed 
that sensationalized “over-hype” of AV and ADAS capabilities in media 
reporting generates widespread safety misconceptions, which—when 
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unmet by real-world performance—further undermine public trust and 
willingness to adopt AVs. These findings highlight the potential of media 
narratives to hinder the public acceptance of AVs, especially when safety 
concerns dominate headlines.

Despite these insights, key gaps remain. In particular, little is known 
about how negative media framing of AV-related incidents, especially 
crashes, influences consumer emotions and behavioral intentions to use 
AVs. This is especially important given the emotionally charged nature 
of AV adoption, which implicates personal safety, moral judgment, and 
well-being. Our research seeks to fill this gap by empirically examining 
how the framing intensity and emotional tone of media cover
age—particularly concerning AV accidents—interact with levels of 
automation to shape hedonic well-being and adoption intentions. 
Building on prior sections addressing AV morality and cultural varia
tion, we now turn to our conceptual framework and hypotheses, which 
model how automation level and media framing jointly affect consumer 
evaluations and decisions.

3. Conceptual model and hypotheses development

This section develops the conceptual model and hypotheses by syn
thesizing insights from technology acceptance, trust, risk perception, 
and well-being research. It integrates moderating influences (e.g., AV 
morality and media framing) and explores how perceived automation 
performance shapes cognitive and emotional responses toward AV 
adoption.

3.1. Effects of AV automation level on performance trust and risk

The degree of automation is a pivotal factor influencing user atti
tudes toward AVs, particularly in shaping performance trust—defined as 
the belief that technology will function reliably, credibly, safely, and 
competently under expected conditions (McKnight and Chervany, 2001; 
Lee and See, 2004; McKnight et al., 2011). As AVs become more 
autonomous, users increasingly rely on the system’s decision-making 
capabilities, which can either bolster or undermine trust depending on 
perceived performance. This trust is especially critical in emerging 
technologies like artificial intelligence (AI) in AVs, where potential risks 
and benefits are not fully understood. Recent models of technology 
acceptance, particularly those focusing on AI (Ostrom et al., 2019; Wirtz 
et al., 2018; Meyer-Waarden and Cloarec, 2022), underscore the 
importance of cognitive factors such as performance trust. These factors 
are essential for mitigating uncertainties inherent in disruptive tech
nologies (Pavlou, 2003), especially when these technologies align with 
prevention-oriented goals as outlined in regulatory focus theory 
(Higgins, 1997). In regulatory focus theory, prevention-oriented goals 
emphasize vigilance, responsibility, and adherence to safety or moral 
standards—driving individuals to avoid losses and ensure security.

While AVs promise societal benefits—enhanced road safety, reduced 
emissions, and decreased traffic congestion (Fagnant and Kockelman, 
2015; Meyer-Waarden and Cloarec, 2022; Wotton et al., 2022)—real-
world evidence supporting the safety benefits of automation alone re
mains mixed (Noy et al., 2018), creating uncertainty in user perceptions 
across different automation levels. At lower levels, such as Level 2, 
drivers must remain actively involved, constantly monitoring the envi
ronment and ready to intervene. This high cognitive demand may hinder 
trust, as users remain acutely aware of the system’s limitations (Lee and 
See, 2004). In contrast, higher levels of automation, such as Level 5, 
minimize the need for human intervention, leading users to perceive 
such systems as more capable and autonomous, fostering greater per
formance trust based on expectations of technical superiority (Dzindolet 
et al., 2003). However, this confidence can also foster over-trust, where 
users place excessive reliance on the system despite limited under
standing of its true limitations (Victor et al., 2018). Over-trust becomes 
especially problematic in scenarios where system failure demands im
mediate human intervention—situations where users may not be 

mentally or physically prepared to act due to a false sense of security.
According to the Human-Automation Trust Expectation Model 

(HATEM) (Carter et al., 2024), user trust is a function of the perceived 
alignment between the automation’s described capabilities and its 
observed behavior. If Level 5 systems are described as fully autonomous 
and perform as expected, users are more likely to exhibit strong trust. 
Conversely, if users encounter underperformance or ambiguous system 
responses, even high levels of automation may not engender sufficient 
trust. This is echoed by Rittenberg et al. (2024), who emphasize that 
trust in automation is strongly influenced by system reliability and user 
familiarity. Yet even when performance is consistent, higher autonomy 
often leads users to assume greater competence—amplifying trust 
regardless of actual reliability (Wu et al., 2023). This perceived 
competence may stem more from users’ mental models than from 
empirical validation, suggesting that information design and system 
framing are just as important as functional reliability. Thus, building on 
the notion that perceived competence is closely linked to automation 
level, we propose the following hypothesis: 

H1a. Higher levels of AV automation positively influence performance 
trust.

Consumer decisions regarding the adoption of new technologies are 
often influenced by their perception of risks, which can act as a signif
icant barrier (Ram and Sheth, 1989). According to a study by Statista 
(2025), the primary concerns surrounding AVs include safety risks due 
to potential machine errors and the perception that the technology is not 
yet fully developed. These concerns highlight the importance of cogni
tive, prevention-oriented factors, such as perceived performance risks, 
in contemporary models of technology acceptance, particularly in the 
context of AI and service robots (Ostrom et al., 2019; Wirtz et al., 2018; 
Meyer-Waarden and Cloarec, 2022; Meyer-Waarden and Cloarec, 2022).

Technology performance risk refers to the extent to which users 
believe that a technology may increase the likelihood of errors and ac
cidents (Penmetsa et al., 2019; Dogruel et al., 2015; Rosen and Weil, 
1994; Sinkovics et al., 2002; Featherman and Pavlou, 2003). It encom
passes users’ perceptions of their limited ability to effectively manage, 
control, and safely use an AV, as well as concerns about the AV’s reli
ability in ensuring their safety (Klobas et al., 2019). Technology per
formance risk presents a significant challenge for AI-driven technologies 
(Lijarcio et al., 2019). However, there is limited understanding of how 
technology performance risk affects the adoption of novel and unfa
miliar technologies, such as AVs. This risk is often rooted in uncertainty 
or concerns about the potential consequences of technology failure 
(Slovic, 1987). Before autonomous driving can be fully realized, it is 
crucial to gain a comprehensive understanding of the technological risks 
associated with AV-based interactions (Koopman and Wagner, 2017).

Although AVs are often associated with safety concerns, empirical 
evidence suggests that users do not inherently perceive them as 
dangerous. For instance, Nordhoff et al. (2021) found that 80 % of 
participants reported feeling safe during automated driving, challenging 
the assumption that automation always increases perceived risk. How
ever, the relationship between automation level and performance risk 
perception remains under-theorized. As automation advances from 
Level 2 to Level 5, more driving functions—such as real-time scene 
interpretation, path planning, and hazard mitigation—are delegated 
entirely to the AV. At Level 2, users remain actively involved, respon
sible for monitoring and ready to intervene, which maintains a height
ened sense of risk due to their perceived accountability in edge-case 
scenarios. In contrast, Level 5 systems offer full autonomy, offloading all 
dynamic decision-making and execution from the driver. This not only 
reduces cognitive workload but also signals technical competence and 
reliability, which can lower perceived performance risks (Parasuraman 
et al., 2000).

This reasoning aligns with Wilde et al. (1985) Risk Homeostasis 
Theory, which posits that individuals adjust their subjective sense of risk 
based on perceived safety. When users interact with Level 5 AVs, the 
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vehicle’s end-to-end control over driving tasks leads users to recalibrate 
their internal risk threshold—they feel safer because the system is 
perceived as highly capable of managing complex environments. 
Moreover, as performance trust increases—based on users’ belief in the 
AV’s competence—perceived risk tends to decrease. According to the 
Human-Automation Trust Expectation Model (HATEM) (Carter et al., 
2024), greater automation enhances confidence when the system is 
perceived as sophisticated and dependable. Similarly, Wang et al. 
(2020) found that reduced perceived risk is contingent on the belief that 
AVs can autonomously manage unforeseen challenges. Taken together, 
these findings suggest that users perceive less performance risks at 
higher automation levels—provided that the system’s capabilities align 
with their expectations of safety and reliability. 

H1b. Higher levels of AV automation negatively influence perceived 
performance risk.

3.2. Moderating role of AV morality: utilitarian vs self-protective 
approaches

While higher levels of automation generally increase trust in 
AVs—by reducing human error and enhancing consistency—it remains 
unclear whether this trust holds when AVs are programmed to follow a 
utilitarian moral logic. Utilitarianism emphasizes aggregate outcomes, 
even at the cost of sacrificing individual rights (Bonnefon et al., 2024), 
and is often perceived as morally unsettling in contexts involving 
life-or-death decisions.

We define utilitarian orientation as the degree to which an AV pri
oritizes the greatest good, potentially sacrificing occupants to protect 
more lives. Research suggests that people judge utilitarian agents—
whether human or machine—as less trustworthy, morally rigid, and 
unpredictable (Everett et al., 2016; Turpin et al., 2021), with these ef
fects consistent across cultures (Everett et al., 2021). In the specific 
context of AVs, this manifests as skepticism toward moral algorithms 
that may prioritize pedestrians over passengers in unavoidable crash 
scenarios (Myers and Everett, 2025).

Although utilitarianism can be associated with moral rationality, in 
safety-critical and interpersonal contexts like AV decision-making, such 
logic may conflict with emotional and self-protective human intuitions. 
Consequently, the trust normally gained from high automation may be 
undermined when paired with a utilitarian decision framework. 
Conversely, utilitarianism may heighten perceived performance risk, as 
passengers fear being sacrificed for a greater good. Indeed, when users 
learn that an AV follows a utilitarian “sacrifice-one-to-save-many” rule, 
their personal safety concerns and perceived risk surge, and their will
ingness to ride declines markedly (Bonnefon et al., 2016). Moreover, 
even minor deviations from clear moral expectations—such as ambig
uous decision rules around whom to protect—can trigger moral aversion 
that disproportionately inflates perceived risk, above and beyond con
cerns about technical malfunctions (Dietvorst et al., 2015). Thus. 

H2a. Utilitarianism weakens the positive effect of higher levels of AV 
automation on performance trust.

H2b. Utilitarianism strengthens the negative effect of higher levels of 
AV automation on performance risk.

3.3. Moderating role of media framing: the case of accident severity

Media framing plays a crucial role in shaping public attitudes toward 
emerging technologies such as AVs. Framing theory (Kahneman and 
Tversky, 1979) shows that individuals’ interpretations of information 
are heavily influenced by how that information is presented. Negative 
news tends to carry more weight than positive coverage (Han et al., 
2019), particularly in domains involving risk, safety, or morality. 
Studies have demonstrated the powerful influence of media in consumer 
reactions across domains such as food safety (Swartz and Strand, 1981), 

hybrid car adoption (Chen et al., 2019), and general technological 
innovation (Ahluwalia et al., 2000; Borah and Tellis, 2016). In the AV 
domain, accident reporting—especially when severe—amplifies public 
concern and erodes trust (Shariff et al., 2017; Othman, 2021). 
High-profile incidents like the 2016 fatal Tesla crash contributed to 
heightened caution, akin to public overreactions to rare airline accidents 
(Graf-Vlachy et al., 2023).

The availability heuristic (Tversky and Kahneman, 1973) explains 
why vivid, emotionally charged events—such as AV crashes involving 
fatalities—have disproportionate effects on perceived risk. The more 
severe the accident, the more salient and memorable it becomes, 
undermining confidence in AV safety, especially when the vehicle 
operates at higher automation levels. Even though AVs maintain sta
tistically lower crash rates than human-driven vehicles, highly publi
cized incidents loom large in people’s minds and drive risk perceptions 
well beyond the data. For instance, in a high-fidelity driving-simulator 
study, Perello-March et al. (2024) found that participants’ self-reported 
perceived risk and prefrontal cortical activation increased significantly 
during a sudden hazardous event compared to routine automated driv
ing—demonstrating how vivid, emotionally charged crash simulations 
amplify risk perceptions. Accident severity may also interact with public 
perceptions of AV morality. When users are aware that a utilitarian AV 
could sacrifice them to protect others, reading about a fatal crash may 
trigger stronger perceptions of vulnerability and distrust. Accordingly, 
we hypothesize: 

H3a. Accident severity conditions the moderated effect of morality on 
the relationship between AV automation and performance trust.

Meanwhile, perceived risk is likewise shaped by both the probability 
and magnitude of adverse outcomes. He et al. (2024) introduce a 
computational model (PCAD) demonstrating that collision severity 
markedly increases perceived risk under SAE Level 2 automation, and 
Slovic (1987)’s seminal work on risk perception confirms that in
dividuals’ judgments of risk scale with the potential severity of harm. 
Tversky and Kahneman (1973) explain that the availability heuristic 
leads consumers to assess event likelihood based on how readily ex
amples come to mind; immediately after reading about a severe AV 
accident, people may vividly imagine themselves in that scenario. Since 
utilitarian AVs might sacrifice passengers for the greater good, a fatal 
crash narrative can cast respondents as unwilling victims of such sys
tems, reinforcing their distrust of AV technology. Thus: 

H3b. Accident severity conditions the moderated effect of morality on 
the relationship between AV automation and perceived performance 
risk.

3.4. The central role of hedonic well-being

Hedonic well-being refers to the experience of pleasure, comfort, and 
reduced psychological discomfort (Bauer et al., 2005; Thrash et al., 
2010; Waterman, 2008). The use of AVs has the potential to enhance 
hedonic well-being by improving comfort, reducing travel-related stress 
by reducing road fatalities through advanced safety features, and of
fering convenience and enjoyment (Nair and Bhat, 2021; Steg, 2005; 
Wilson et al., 2022). Performance trust plays a key role in this dynamic 
(Lee and See, 2004). The relationship between new technologies and 
hedonic well-being is thus well-established, with research indicating 
that innovative technologies can contribute to overall well-being by 
offering new sources of enjoyment and convenience (Pizzi et al., 2019).

Beyond safety and comfort, driving itself carries hedonic appeal 
where the decision to drive is often driven more by symbolic and 
emotional factors than by purely practical considerations (Steg, 2005). 
AVs, with their advanced automation technologies, are perceived not 
only as practical tools but also as enhancers of personal well-being, 
providing an effortless and enjoyable driving experience. This percep
tion of increased hedonic well-being is likely to elevate users’ intentions 
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to adopt AV technology (Wilson et al., 2022). Furthermore, technologies 
that are perceived as hedonic in nature—those that promise pleasure 
and enjoyment—tend to be more readily embraced by consumers (Pizzi 
and Scarpi, 2020; Meyer-Waarden and Cloarec, 2022). This is because 
the anticipation of pleasure plays a critical role in shaping consumer 
behavior, particularly when adopting new technologies. Thus: 

H4. Hedonic well-being positively influences behavioral intentions to 
use AVs.

Having established how hedonic well-being drives users’ intentions 
to adopt AVs, we now turn to the core cognitive ante
cedents—performance trust and perceived risk—and examine the fac
tors that shape these pivotal judgments.

3.4.1. Performance trust
According to Lankton et al. (2015), trust comprises three dimensions: 

system transparency (understanding system logic), technical perfor
mance (confidence in reliability), and situation management (ability to 
regain control). This multidimensional view is essential, as users may 
cognitively comprehend how an AV works yet still feel anxious or un
comfortable due to perceived lack of control or reliability. Accordingly, 
in the context of AVs and smart technologies, when users trust the sys
tem, they report greater comfort, less anxiety, and a more pleasurable 
driving experience (Meyer-Waarden and Cloarec, 2022; Jaspers and 
Pearson, 2022; Meyer-Waarden and Cloarec, 2022). This multi-faceted 
approach to trust is particularly relevant as it addresses both the 
cognitive and emotional aspects of user confidence in AV technology, 
which are not always aligned and can lead to differing outcomes 
depending on the trust dimension involved.

Research into AI-based AVs (Adnan et al., 2018; Kenesei et al., 2022; 
Meyer-Waarden and Cloarec, 2022; Zhang et al., 2019) has consistently 
shown that higher levels of performance trust lead to increased user 
well-being and a greater likelihood of adopting these technologies. 
However, this relationship is not merely intuitive. Trust in AVs helps 
reduce perceived uncertainty and technology-related anxiety—two 
factors empirically associated with improved hedonic well-being. In the 
context of AVs, greater trust is theorized to enhance users’ hedonic 
well-being not merely by instilling confidence, but by reducing uncer
tainty and psychological discomfort—factors empirically shown to 
improve user experience. Therefore: 

H5a. Performance trust positively influences hedonic well-being.
Consequently, this increased trust—through mechanisms such as 

reduced perceived risk and improved confidence in automation—is also 
likely to positively influence behavioral intentions to use AVs (Jaspers 
and Pearson, 2022; Meyer-Waarden and Cloarec, 2022). Thus:

H5b. Performance trust positively influences behavioral intentions to 
use AVs.

3.4.2. Performance risk
While AVs are engineered to reduce human error and enhance safety, 

public perceptions often lag behind technical advances. High-profile 
incidents—such as fatal Uber crashes—have cast doubt on the reli
ability of fully autonomous systems (Van Brummelen et al., 2018), 
triggering concerns that such technologies may introduce new types of 
risk rather than eliminate existing ones. These concerns have made 
perceived performance risk a central barrier to AV adoption (Wang 
et al., 2020).

Performance risk refers to users’ belief that the AVs may malfunc
tion, behave unpredictably, or expose them to physical or psychological 
harm (Featherman and Pavlou, 2003; Penmetsa et al., 2019; Dogruel 
et al., 2015). This includes uncertainty about the vehicle’s ability to 
navigate real-world complexities, detect hazards, and make ethically 
sound decisions without human intervention (Klobas et al., 2019; 
Koopman and Wagner, 2017). When users feel that the AV cannot 
manage such challenges effectively, their well-being is negatively 

impacted (Bertrandias et al., 2021).
More broadly, elevated risk perceptions tend to produce technology 

anxiety, which erodes users’ hedonic well-being by increasing discom
fort, reducing enjoyment, and fostering a sense of vulnerability (Dogruel 
et al., 2015; Klobas et al., 2019). In AV contexts, the absence of a human 
driver may intensify these emotions, especially when users feel uncer
tain about the system’s situational awareness and responsiveness to 
edge cases (Hohenberger et al., 2016). This erosion of well-being often 
extends to adoption decisions. Asgari and Jin (2019) showed that 
perceived risk leads users to resist giving up control—reducing will
ingness to adopt. Similarly, Featherman et al. (2021) found that per
formance risk negatively impacts behavioral intentions in the context of 
electric vehicles, a pattern likely to apply to AVs due to similar concerns 
over technical maturity and safety.

In parallel, performance risk also undermines performance trust. 
When users believe an AV may fail under pressure, they are less likely to 
see it as reliable or capable (Dogruel et al., 2015; Subero-Navarro et al., 
2022; Hohenberger et al., 2016). In the case of AVs, safety concerns and 
incidents, like the Xiaomi, crash intensify distrust by highlighting po
tential dangers. Additionally, perceived technology performance risk 
can induce anxiety, further diminishing trust in the technology’s reli
ability or safety. This pattern is observed across various technology 
domains, including smart home devices and AI systems (Dogruel et al., 
2015; Klobas et al., 2019). Trust, as noted earlier, depends on users’ 
perceptions of system competence, reliability, safety, transparency, and 
controllability (Lankton et al., 2015). As perceived risk increases, these 
pillars of trust are weakened, resulting in user skepticism and reduced 
hedonic well-being as well as adoption likelihood (Featherman and 
Pavlou, 2003; Hohenberger et al., 2016; Klobas et al., 2019; Meyer-
Waarden and Cloarec, 2022; Bertrandias et al., 2021). These insights 
lead to the following hypotheses: 

H6a. Performance risk negatively influences performance trust.

H6b. Performance risk negatively influences hedonic well-being.

H6c. Performance risk negatively influences behavioral intentions to 
use AVs.

Fig. 1 summarizes our research model and the hypotheses.

4. Overview of the studies

We deliberately selected the United States, Mexico, and China 
because together they capture three distinct moral-cognitive clusters 
identified in global studies of autonomous-vehicle ethics, while also 
reflecting divergent market, regulatory, and cultural contexts that shape 
technology adoption. The Moral Machine project (Awad et al., 2018) 
clustered societies into Western individualist (e.g., U.S.), 
Latin-American transitional (e.g., Mexico), and East Asian collectivist (e. 
g., China) groups based on how people resolve trolley-style moral di
lemmas. By including one prototypical country from each cluster, our 
design ensures that we observe whether deeply held cultural val
ues—such as the emphasis on personal autonomy in the U.S., relational 
and family obligations in Mexico, and collective welfare in Chi
na—condition responses to autonomous-vehicle programming and 
worst-case accident scenarios.

Beyond moral-dilemma preferences, these three nations also differ 
markedly in their real-world experiences with, and expectations for, 
autonomous mobility. The U.S. leads in autonomous-vehicle R&D and 
regulatory sandboxing, fostering consumer familiarity and trust debates 
in a mature innovation ecosystem. Mexico represents a burgeoning 
emerging market where infrastructural challenges, economic con
straints, and evolving regulatory frameworks shape pragmatic concerns 
about safety and accessibility. China, meanwhile, combines rapid 
deployment of driverless pilot programs with strong state-driven digital 
ecosystems and collectivist messaging about public welfare. These 
contrasts allow us to test whether the same ethical programming elicits 
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uniform or divergent trust, risk, and adoption intentions across markets 
at different stages of technological readiness.

Finally, selecting samples of roughly 300 balanced respondents per 
country (gender-quota matched, language-adapted surveys) not only 
controls for basic demographics but also maximizes external validity in 
cross-cultural comparison. By holding age and gender constant while 
varying only scenario cues, we isolate the extent to which cultural 
worldviews and lived contexts—rather than demographic noise—drive 
differences in how people evaluate partial versus full autonomy, self- 
protective versus utilitarian logic, and low-versus high-severity crash 
media. This targeted tri-national approach thus yields actionable in
sights for designing ethically attuned, culturally sensitive autonomous- 
vehicle systems and for informing policymakers across the globe.

5. Data and methods

5.1. Research design

We implemented a 2 (autonomy level: high vs. low) × 2 (morality: 
utilitarian vs. self-protective) × 2 (accident severity in media coverage: 
high vs. low) between-subjects experimental design to test our research 
model. Participants were randomly assigned to one of the conditions, 
experiencing either a low or high level of vehicle autonomy. In the low- 
autonomy condition (SAE Level 2), vehicles supported drivers through 
features such as speed regulation, safe distance maintenance, and 
steering assistance, but still required driver intervention for critical 
maneuvers like lane changes or highway exits. These vehicles retained 
traditional controls (e.g., steering wheel, brake pedals) alongside auto
mated functionalities (SAE, 2021). In contrast, the high-autonomy 
condition (SAE Level 5) represented full automation, wherein the 
vehicle managed all driving tasks independently and no longer included 
manual controls. This level of autonomy, though not yet finalized for 
public use, is widely anticipated to drastically reduce road fatalities by 
eliminating human error (Reuters, 2024). The choice of Level 2 and 
Level 5 AVs reflects both the current reality and projected future of 
autonomous driving technology. At present, Level 2 systems dominate 

the commercial AV market (Statista, 2025), offering driver assistance 
rather than true autonomy. These systems highlight ongoing user re
sponsibility and allow us to examine how partial control influences user 
perceptions. Level 5, on the other hand, represents a future paradigm 
shift, offering a fully autonomous experience independent of human 
input (SAE, 2021). Comparing these two distinct autonomy levels en
ables us to capture a broad spectrum of consumer responses to auto
mation, from current technological realities to future expectations 
(Reuters, 2024).

We also manipulated the moral decision-making logic embedded in 
the AVs. Participants were told the vehicle either followed a self- 
protective rule—prioritizing the safety of its occupants—or a utili
tarian rule—minimizing total harm, even at the cost of the vehicle’s 
occupants. This moral dichotomy has been widely studied as a central 
ethical dilemma in AV research (Bonnefon et al., 2016; Mayer et al., 
2021; Bruno et al., 2024). While the Moral Machine Experiment (Awad 
et al., 2018) demonstrated the nuance and variability in public moral 
preferences, a simplified binary framework remains the most tractable 
approach for examining the broader psychological and behavioral im
plications of AV moral programming. The self-protective vs. utilitarian 
contrast provides clear, opposing ethical principles that are conceptually 
accessible and empirically actionable.

Lastly, we manipulated the severity of a hypothetical AV accident 
through a media report. Participants read a brief news article describing 
an AV-related accident that resulted in either no injuries (low severity) 
or the death of a family with two children (high severity). This decision 
reflects the real-world media landscape, where AV-related acci
dents—regardless of outcome—tend to receive heightened and often 
negative attention (Shariff et al., 2017). While not all AV accidents lead 
to fatalities, the inclusion of both non-fatal and fatal scenarios allows us 
to systematically vary the emotional and ethical weight of the incident. 
Even low-severity incidents may cast AVs in a negative light due to 
heightened scrutiny, while high-severity incidents underscore the po
tential for catastrophic outcomes, thereby enabling us to assess how 
varying degrees of accident severity influence consumer perceptions and 
trust.

Fig. 1. Research model.
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5.2. Samples

We developed three versions of a Qualtrics questionnaire, available 
in English, Spanish, and Chinese, to accommodate respondents from 
different cultural and linguistic backgrounds. To ensure diverse and 
representative samples, we partnered with Prolific, a professional panel 
provider, to administer the surveys. Specifically, 300 participants from 
the United States, 300 participants from Mexico, and 300 participants 
from China completed the respective language versions of the ques
tionnaire. In our recruitment criteria on Prolific, we requested a gender 
quota, aiming for an approximately equal distribution of male and fe
male respondents within each national sample to enhance demographic 
representativeness. The characteristics of the samples are summarized as 
follows: for the United States, 50.7 % of respondents were men, with a 
mean age of 45.9 years (SD = 15.9); for Mexico, 49.7 % of respondents 
were men, with a mean age of 30.6 years (SD = 7.4); and for China, 50.7 
% of respondents were men, with a mean age of 35.4 years (SD = 10.0). 
This sampling strategy was intended to facilitate cross-cultural com
parisons while controlling for basic demographic factors such as age and 
gender.

5.3. Measurement instruments

To measure the core constructs of our research model, we used 7- 
point Likert scales sourced from prior literature. Specifically, perfor
mance trust was assessed using items adapted from Kenesei et al. (2022), 
such as "I can trust that autonomous vehicles can provide a robust and safe 
mode of transport." To capture performance risk, we also drew on Kenesei 
et al. (2022), using items such as "Autonomous vehicles may not perform 
well, and problems may occur when using them." Hedonic well-being was 
measured using a scale developed by Asante et al. (2024), with items 
including "I would find riding in autonomous vehicles to be enjoyable," 
reflecting the emotional and experiential benefits associated with 
autonomous vehicle use. Finally, behavioral intentions were assessed 
based on items adapted from Venkatesh and Xu (2012), such as "Looking 
at its advantages, I intend to buy an autonomous vehicle in the future," to 
gauge participants’ future usage intentions.

5.4. Assessment of the measurement models

The assessment of the measurement model for the United States 
sample indicates a strong overall fit. The chi-square value (χ2 = 146.879, 
df = 71) is relatively low, suggesting minimal deviation from the 
observed data. The Root Mean Square Error of Approximation (RMSEA) 
is .060, well below the commonly accepted threshold of .08, indicating a 
good fit. The Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) 
are .987 and .984, respectively, both exceeding the .95 benchmark for 
excellent model fit. For the Mexican sample, the measurement model 
also demonstrates an acceptable fit. The chi-square value (χ2 = 197.927, 
df = 71) is somewhat higher but still within a reasonable range given the 
sample size and model complexity. The RMSEA is .077, remaining under 
the .08 threshold and indicating an acceptable fit. The CFI and TLI are 
.963 and .952, respectively, both surpassing the .95 criterion, supporting 
a strong model fit. Similarly, the measurement model for the Chinese 
sample shows a strong fit to the data. The chi-square value (χ2 =

159.181, df = 71) is relatively low, suggesting a good correspondence 
between the model and the observed data. The RMSEA is .064, well 
within the acceptable range under .08. The CFI and TLI are .976 and 
.969, respectively, both exceeding the .95 benchmark, indicating an 
excellent overall model fit.

The psychometric properties of the measurement scales used in this 
study were found to be satisfactory. First, the scales demonstrated strong 
internal consistency reliability, as indicated by Cronbach’s alpha values 
exceeding the commonly accepted threshold of .70 for all constructs (see 
Table 1). This suggests that the items within each scale reliably measure 
the intended underlying construct. Convergent validity was also 

established. Specifically, the Average Variance Extracted (AVE) values 
for each construct were above the recommended minimum criterion of 
.50 (Table 1), indicating that a substantial proportion of the variance in 
the observed variables is accounted for by the latent constructs they are 
intended to measure. Furthermore, discriminant validity was confirmed 

Table 1 
Measurement items, reliability, and convergent validity.

US Mexico China

α AVE α AVE α AVE

Performance trust (Kenesei et al., 
2022)

.95 .87 .77 .55 .86 .69

I can trust that autonomous vehicles 
can provide a robust and safe mode 
of transport.

​ ​ ​ ​ ​ ​

Driverless cars can be trusted to carry 
out journeys effectively.

​ ​ ​ ​ ​ ​

I trust autonomous vehicles to keep 
my best interests in mind.

​ ​ ​ ​ ​ ​

Performance risk (Kenesei et al., 2022) .92 .75 .85 .59 .84 .58
Chances are high that something will 

go wrong when using autonomous 
vehicles.

​ ​ ​ ​ ​ ​

Autonomous vehicles may not perform 
well, and problems may occur when 
using them.

​ ​ ​ ​ ​ ​

Considering the potential future 
service performance of autonomous 
vehicles, their use could be risky for 
me.

​ ​ ​ ​ ​ ​

I’m worried that the failure or 
malfunctions of autonomous 
vehicles may cause accidents.

​ ​ ​ ​ ​ ​

Hedonic well-being (Asante et al., 
2024)

.98 .92 .95 .82 .94 .80

I would find riding in autonomous 
vehicles to be enjoyable.

​ ​ ​ ​ ​ ​

Experiencing autonomous driving 
technology would be pleasurable.

​ ​ ​ ​ ​ ​

I would have fun when traveling in an 
autonomous vehicle.

​ ​ ​ ​ ​ ​

The experience I would gain from 
using autonomous vehicles would 
be satisfying.

​ ​ ​ ​ ​ ​

Behavioral intentions (Venkatesh and 
Xu, 2012)

.98 .93 .93 .83 .95 .87

Looking at its advantages, I intend to 
buy an autonomous vehicle in the 
future.

​ ​ ​ ​ ​ ​

Looking at its benefits, if I had access 
to an autonomous vehicle, I would 
intend to buy one.

​ ​ ​ ​ ​ ​

The likelihood that I will buy an 
autonomous vehicle in the future is 
…

​ ​ ​ ​ ​ ​

Table 2 
HTMT coefficients.

PT PR HWB BI

US PT – ​ ​ ​
PR .78 – ​ ​
HWB .83 .67 – ​
BI .83 .67 .82 –

Mexico PT – ​ ​ ​
PR .81 – ​ ​
HWB .81 .59 – ​
BI .71 .59 .76 –

China PT – ​ ​ ​
PR .55 – ​ ​
HWB .82 .45 – ​
BI .69 .50 .73 –
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through the Heterotrait-Monotrait (HTMT) ratio of correlations. All 
HTMT values fell below the conservative benchmark of .85 (Table 2), 
supporting the conclusion that the constructs are empirically distinct 
from one another.

5.5. Common method variance

We confirmed that common method variance was not an issue in this 
study (Podsakoff et al., 2003). We used the ConMET package (De 
Schutter, 2021) to test competitive models in which items from two 
constructs load onto the same latent variable. As shown in Table 3, all 
configurations significantly reduced the fit of the measurement model, 
indicated by a significant increase in χ2 (p < .001). Additionally, we 
evaluated Harman’s one factor (Harman, 1967), which demonstrated 
inferior performance compared to the measurement model (p < .001).

5.6. Post hoc power analysis

Post hoc power analysis is an important procedure for evaluating 
whether the sample size employed in a study is sufficient to yield robust 
and reliable estimates (Moshagen and Erdfelder, 2016). Conducting 
such an analysis helps to ensure that the likelihood of detecting true 
effects is adequately high, thereby supporting the credibility of the 
findings. In the present study, we used the semPower package (Jobst 
et al., 2023) to assess the statistical power of our measurement models. 
Based on the observed RMSEA values (i.e., .060 for the United States, 
.077 for Mexico, and .064 for China), as well as a consistent sample size 
of 300 respondents per country, 71 degrees of freedom for each model, 
and a significance level (α) set at .05, the results of the power analysis 
indicated that each model achieved a statistical power (β) of .99. This 
level of power substantially exceeds the conventional threshold of .80, 
which is generally considered indicative of sufficient power to detect 
meaningful effects. Thus, the sample sizes and model specifications used 
in this study are deemed adequate to support the robustness and reli
ability of the statistical analyses conducted.

5.7. Method of analysis

To implement the research model and test our hypotheses, we used 
PROCESS for R, Version 4.0.1, a widely used statistical tool specifically 
designed for conducting path analyses, as well as moderation and 
mediation analyses (Hayes, 2022). Developed by Hayes, PROCESS en
ables researchers to estimate complex models involving direct, indirect, 
and conditional effects within a flexible and user-friendly framework. Its 
accessibility and comprehensive functionality have made it a standard 
tool in the social sciences for testing hypotheses related to mediation, 
moderation, and conditional process models. In this study, we used a 
custom syntax to specify our model structure, as detailed below:

Process(data = df, x = "Level", y = "BI", m = c("PR", "PT", "HWB"), w 
= "Morality", z = "Severity", cov = c("Gender", "Age"), bmatrix = c(1, 1, 
1, 0, 1, 1, 0, 1, 1, 1), wzmatrix = c(1, 1, 0, 0, 0, 0, 0, 0, 0, 0), conf = 95).

This syntax outlines the variables included in the model. Specifically, 
behavioral intentions ("BI") were specified as the dependent variable, 

with level of automation ("Level") serving as the independent variable. 
Morality ("Morality") was included as a moderator, and severity of the 
accident ("Severity") was modeled as a conditional moderator. The 
model further incorporated three mediators: performance risk ("PR"), 
performance trust ("PT"), and hedonic well-being ("HWB"). Additionally, 
gender and age were included as covariates to account for potential 
confounding influences. The bmatrix and wzmatrix define the hypoth
esized relationships among variables and interactions, while the confi
dence interval for the estimates was set at 95 %.

6. Results

6.1. Descriptive statistics

A one-way ANOVA was conducted to assess whether perceptions of 
performance trust in autonomous vehicles differed by country (Table 4). 
There was a significant main effect of country, F(2, 588) = 37.50, p <
.001. Chinese participants (M = 4.52, SD = 1.26) reported significantly 
greater performance trust than both U.S. (M = 3.57, SD = 1.73) and 
Mexican participants (M = 3.82, SD = 1.26), whereas the U.S. and 
Mexico did not differ from one another.

Performance risk also varied by country: a one-way ANOVA yielded 
F(2, 592) = 7.29, p < .001. Post-hoc Games–Howell comparisons 
showed that Mexican participants (M = 5.24, SD = 1.05) perceived 
significantly greater performance risk than Chinese participants (M =
4.92, SD = 1.05), but neither of these groups differed significantly from 
the U.S. sample (M = 5.08, SD = 1.32).

Hedonic well-being ratings differed across countries as well, F(2, 
586) = 20.92, p < .001. Chinese respondents again reported the highest 
sense of hedonic well-being (M = 4.74, SD = 1.26), followed by Mexican 
participants (M = 4.29, SD = 1.52) and then U.S. participants (M = 3.96, 
SD = 1.79). All pairwise comparisons were significant (U.S. vs. Mexico, 
p < .05; U.S. vs. China, p < .001; Mexico vs. China, p < .001).

Finally, behavioral intentions to use autonomous vehicles were 
compared across the three countries, revealing a significant effect, F(2, 
595) = 44.14, p < .001. Participants in China expressed stronger in
tentions (M = 4.21, SD = 1.66) than both U.S. (M = 3.15, SD = 1.88) and 
Mexican participants (M = 3.06, SD = 1.59), who did not differ signif
icantly from each other.

6.2. Manipulation checks

Manipulation checks confirmed that participants in all three samples 
perceived the intended differences in autonomy level. In the U.S. sam
ple, a Welch’s t-test indicated that those assigned to the high-autonomy 
(Level 5) condition rated the vehicle as more capable of independent 
operation (M = 4.33, SD = 1.99) than those in the low-autonomy (Level 
2) condition (M = 3.47, SD = 1.76), t(295) = 3.95, p < .001. Mexican 
participants showed a similarly strong effect under a Student’s t-test, t 
(298) = 5.02, p < .001, with means of 4.71 (SD = 1.44) versus 3.93 (SD 
= 1.24) for Level 5 and Level 2 respectively. In China, a Welch’s t-test 
again confirmed the manipulation—Level 5 participants perceived 
greater autonomy (M = 4.30, SD = 1.73) than Level 2 participants (M =

Table 3 
Common method variance estimation.

US Mexico China

​ df χ2 Δχ2 χ2 Δχ2 χ2 Δχ2

Proposed Model 71 146.879 ​ 197.927 ​ 159.181 ​
PT and PR 74 511.48 364.601*** 285.118 87.191*** 488.064 328.884***
PT and HWB 74 644.477 497.598*** 339.628 141.702*** 326.845 167.664***
PT and BI 74 638.937 492.057*** 402.361 204.434*** 509.086 349.906***
PR and HWB 74 752.844 605.965*** 536.776 338.849*** 565.199 406.018***
PR and BI 74 739.244 592.364*** 528.733 330.806*** 540.38 381.199***
HWB and BI 74 888.104 741.225*** 576.276 378.349*** 751.329 592.149***
Harman’s Factor 77 1760.364 1613.484*** 925.919 727.993*** 1246.217 1087.036***
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3.74, SD = 1.52), t(292) = 2.98, p = .003.
Checks of the morality framing also demonstrated clear differentia

tion across conditions. In the U.S., a Student’s t-test revealed that par
ticipants in the utilitarian framing rated the decision rule as more 
focused on minimizing overall casualties (M = 5.24, SD = 1.73) than 
those in the self-protective framing (M = 3.61, SD = 1.82), t(298) =
7.95, p < .001. Similarly, Mexican participants distinguished utilitarian 
(M = 5.09, SD = 1.79) from self-protective logic (M = 3.52, SD = 1.75), t 
(298) = 7.69, p < .001. In China, the effect was smaller but still sig
nificant, t(298) = 2.84, p = .005, with means of 4.44 (SD = 2.08) versus 
3.76 (SD = 2.05) for utilitarian and self-protective framings 
respectively.

Finally, the accident-severity manipulation was effective in all three 
contexts. U.S. participants exposed to the high-severity report rated the 
accident as more severe (M = 5.51, SD = 1.91) than those who read the 
low-severity report (M = 3.26, SD = 1.73), t(298) = 10.60, p < .001. In 
Mexico, a Welch’s t-test yielded t(222) = 10.60, p < .001, with means of 
6.56 (SD = .77) for high severity and 3.65 (SD = 1.60) for low severity. 
Chinese participants likewise perceived the high-severity scenario as 
significantly more severe (M = 6.14, SD = 1.31) than the low-severity 
scenario (M = 4.28, SD = 1.56), t(282) = 11.10, p < .001. Thus, all 
three manipulations operated as intended across countries.

6.3. ANCOVAs

6.3.1. Performance trust
Across all three countries, the three-way interaction (Level × Mo

rality × Severity) significantly predicted performance trust—though in 
opposite directions in China versus the U.S. and Mexico. In the U.S. and 
Mexico, utilitarian framing amplified the trust advantage of Level 5 only 
under high-severity scenarios; in China, utilitarian logic boosted trust in 
low-severity contexts but eroded it when severity was high.

In the U.S. sample, a 2 (autonomy level) × 2 (morality) × 2 (severity) 
ANCOVA on performance trust revealed that the main effect of auton
omy level was not significant, F(1, 289) = .83, p = .36, indicating no 
support for H1. The interaction between autonomy level and morality 
framing also failed to reach significance, F(1, 289) = 1.11, p = .29, 
providing no support for H2. However, the three-way interaction among 
autonomy level, morality framing, and accident severity was significant, 
F(1, 289) = 7.26, p = .007, supporting H3 and suggesting that the 
combined influence of moral logic and accident severity on performance 
trust depends on the vehicle’s autonomy level.

In the Mexican sample, results mirrored those in the U.S. First, the 
main effect of autonomy level on performance trust was non-significant, 
F(1, 289) = .67, p = .31, again contradicting H1. The autonomy ×
morality interaction was likewise non-significant, F(1, 289) = .07, p =
.79, offering no support for H2. The three-way interaction was highly 
significant, F(1, 289) = 13.86, p < .001, consistent with H3 and indi
cating that the interplay of autonomy, moral framing, and accident 
severity shapes trust in a way that cannot be captured by any two-factor 
combination alone.

In the Chinese sample, the main effect of autonomy level 
approached, but did not attain, significance, F(1, 289) = 3.71, p = .06, 
so H1 was not supported. The autonomy × morality interaction 
remained non-significant, F(1, 289) = .82, p = .37, offering no support 
for H2. Crucially, the three-way interaction was significant, F(1, 289) =

5.94, p = .02, again supporting H3 by demonstrating that the combined 
effects of autonomy level, moral decision rule, and accident severity on 
performance trust are interdependent.

6.3.2. Performance risk
Across all three country samples, none of the hypothesized effects 

(main or interaction) of autonomy level, moral framing, or accident 
severity on performance risk were supported.

In the U.S. sample, a 2 (autonomy level) × 2 (morality) × 2 (severity) 
ANCOVA on performance risk revealed that the main effect of autonomy 
level was not significant, F(1, 290) = 1.30, p = .26, indicating no sup
port for H1. The interaction between autonomy level and morality 
framing also failed to reach significance, F(1, 290) = 2.92, p = .09, 
providing no support for H2. Finally, the three-way interaction among 
autonomy level, morality framing, and accident severity was non- 
significant, F(1, 290) = .02, p = .90, indicating no support for H3 in 
the U.S. context.

In the Mexican sample, the main effect of autonomy level on per
formance risk was likewise non-significant, F(1, 290) = .72, p = .40, 
contradicting H1. The autonomy × morality interaction yielded F(1, 
290) = .35, p = .56, again offering no support for H2. The three-way 
interaction was effectively null, F(1, 290) = .00, p = .98, providing no 
evidence in favor of H3 in the Mexico sample.

In the Chinese sample, autonomy level had no significant effect on 
perceived performance risk, F(1, 290) = 1.35, p = .25, so H1 was not 
supported. The interaction between autonomy level and morality 
framing was also non-significant, F(1, 290) = .00, p = .98, providing no 
support for H2. The three-way interaction among autonomy level, mo
rality framing, and accident severity likewise failed to reach signifi
cance, F(1, 290) = .02, p = .89, yielding no support for H3 in the China 
context.

6.4. Model estimation

The model was tested separately in each country sample using 
PROCESS (Table 5). Across all three samples, the direct effect of au
tonomy level on performance trust (H1a) was positive but reached sig
nificance only in Mexico (b = .68, p < .001), whereas it was non- 
significant in the U.S. (b = .32, p = .12) and China (b = .27, p = .10). 
The effect of autonomy level on performance risk (H1b) was uniformly 
non-significant in all three contexts (U.S. b = − .15, p = .08; Mexico b =
.08, p = .40; China b = .02, p = .82).

The two-way interaction between level and morality on performance 
trust (H2a) did not reach significance in the U.S. (b = − .43, p = .18) or 
China (b = .39, p = .09), but was significant in Mexico (b = − .81, p <
.01), indicating that the impact of autonomy level on trust in Mexico 
depended on the ethical framing of the vehicle’s decision rule. In 
contrast, the level × morality interaction on performance risk (H2b) was 
non-significant across all samples (all ps > .10).

The three-way interaction among level, morality, and severity for 
predicting performance trust (H3a) was significant in all three countries, 
though with differing signs in China: U.S. b = 1.42, p < .01; Mexico b =
1.50, p < .001; China b = − 1.25, p < .05. This suggests that the com
bined effects of autonomy level, moral logic, and accident severity 
jointly shape trust, but in opposite directions in China versus the 
Western samples. The analogous three-way interaction on performance 

Table 4 
Descriptive statistics results.

US Mexico China Welch’s test Games-Howell’s test

M SD M SD M SD US vs Mexico US vs China Mexico vs China

PT 3.57 1.73 3.82 1.26 4.52 1.26 F(2, 588) = 37.50*** ns *** ***
PR 5.08 1.32 5.24 1.05 4.92 1.05 F(2, 592) = 7.29*** ns ns ***
HWB 3.96 1.79 4.29 1.52 4.74 1.26 F(2, 586) = 20.92*** * *** ***
BI 3.15 1.88 3.06 1.59 4.21 1.66 F(2, 595) = 44.14*** ns *** ***
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risk (H3b) was non-significant in every context (all ps > .50).
Turning to downstream outcomes, hedonic well-being (HWB) 

robustly predicted behavioral intentions in all three samples (H4: U.S. b 
= .42, p < .001; Mexico b = .56, p < .001; China b = .62, p < .001). 
Performance trust exerted a strong positive effect on hedonic well-being 
in every country (H5a: U.S. b = .73, p < .001; Mexico b = .69, p < .001; 
China b = .70, p < .001), and also directly influenced behavioral in
tentions (H5b), with significant paths in the U.S. (b = .44, p < .001), 
Mexico (b = .16, p < .05), and China (b = .26, p < .01).

Finally, performance risk negatively influenced performance trust 
across all samples (H6a: U.S. b = − .90, p < .001; Mexico b = − .71, p <
.001; China b = − .56, p < .001). Performance risk also had a small but 
significant negative effect on hedonic well-being (H6b) in each country 
(U.S. b = − .15, p < .05; Mexico b = − .22, p < .01; China b = − .10, p <
.05). Its direct impact on behavioral intentions (H6c) was non- 
significant in the U.S. (b = − .11, p = .12) but significant and negative 
in Mexico (b = − .25, p < .01) and China (b = − .26, p < .001).

To further probe the significant three-way interaction on perfor
mance trust, we examined the simple autonomy-by-morality interaction 
at low and high levels of accident severity in each country (Table 6). In 
the U.S. sample, under low-severity conditions the autonomy × morality 
interaction on performance trust was not significant (b = − .43, F(1, 
289) = 1.33, p > .05), indicating that when the accident scenario was 
mild, framing the vehicle’s logic as utilitarian versus self-protective did 
not alter the (nonexistent) trust advantage of high autonomy. However, 
when severity was high, the interaction became positive and significant 
(b = .99, F(1, 289) = 6.87, p < .01), such that utilitarian framing 
amplified the trust benefit of a Level 5 vehicle relative to a Level 2 
vehicle in the context of severe accidents.

In Mexico, a different pattern emerged: at low severity the autonomy 

× morality interaction was significantly negative (b = − .81, F(1, 289) =
8.10, p < .01), suggesting that utilitarian logic actually reduced the trust 
advantage of the high-autonomy vehicle when the accident report was 
mild. Yet under high-severity conditions, the interaction reversed sign 
and reached significance in the positive direction (b = .70, F(1, 289) =
5.79, p < .05), indicating that utilitarian framing bolstered the trust 
associated with Level 5 autonomy when the accident was depicted as 
severe.

In the Chinese sample, moral framing did not significantly modulate 
the trust effect of autonomy at low severity (b = .39, F(1, 289) = 1.13, p 
> .05). However, at high severity the interaction became significantly 
negative (b = − .86, F(1, 289) = 5.82, p < .05), indicating that when 
reading about a severe accident, utilitarian framing actually weakened 
the performance trust advantage of the fully autonomous vehicle rela
tive to the self-protective logic.

In the U.S. sample, the three-way interaction among autonomy level, 
morality framing, and accident severity on performance trust was sig
nificant, F(1, 289) = 7.26, p < .01 (Table 7). Simple-slopes analysis 
revealed that under self-protective framing, autonomy level had no 
appreciable effect on trust when severity was low (b = .32, ns), but 
exerted a significant negative effect when severity was high (b = − .84, p 
< .01), indicating that in severe-accident scenarios a self-protective 
logic actually diminished the trust advantage of higher autonomy. 
Under utilitarian framing, autonomy level did not significantly influence 
trust at either low (b = − .11, ns) or high severity (b = .15, ns), sug
gesting that utilitarian logic neutralized autonomy’s impact on perfor
mance trust regardless of accident severity.

In the Mexican sample, the Level × Morality × Severity interaction 
was highly significant, F(1, 289) = 13.86, p < .001. When the vehicle 
was framed as self-protective, higher autonomy significantly increased 
trust in low-severity contexts (b = .68, p < .001), but actually reduced 
trust in high-severity contexts (b = − .46, p < .05). Conversely, under 
utilitarian framing, autonomy level had no significant effect on trust at 
low severity (b = − .12, ns) or high severity (b = .23, ns), indicating that 
utilitarian logic again buffered performance trust against changes in 
autonomy when accident outcomes varied.

In China, the three-way interaction also reached significance, F(1, 
289) = 5.94, p < .05. For self-protective framing, autonomy level did not 
significantly affect trust at low (b = .27, ns) or high severity (b = .46, 
ns). Under utilitarian framing, however, autonomy level positively 
influenced trust in low-severity scenarios (b = .66, p < .05) but not in 
high severity (b = − .40, ns). Thus, whereas Western samples showed a 
reversal of the autonomy-trust relationship under severe accidents only 
for self-protective logic, the Chinese sample exhibited a trust-boosting 
effect of higher autonomy under utilitarian logic—but only when the 
accident was mild.

6.5. Conditional moderated mediation analysis

In the U.S. sample (Table 8), the conditional indirect effect of 

Table 5 
Model estimation results.

Research model Effect

US Mexico China

Hypotheses
H1a. Level → PT .32ns .68*** .27ns
H1b. Level → PR − .15ns .08ns .02ns
H2a. Level x Morality → PT − .43ns − .81** .39ns
H2b. Level x Morality → PR .46ns .13ns − .03ns
H3a. Level x Morality x Severity → PT 1.42** 1.50*** − 1.25*
H3b. Level x Morality x Severity → PR .07ns .01ns .07ns
H4. HWB → BI .42*** .56*** .62***
H5a. PT → HWB .73*** .69*** .70***
H5b. PT → BI .44*** .16* .26**
H6a. PR → PT − .90*** − .71*** − .56***
H6b. PR → HWB − .15* − .22** − .10*
H6c. PR → BI − .11ns − .25** − .26***

Control variables
Gender → PT .01ns .19ns .05ns
Gender → PR − .50*** − .13ns − .13ns
Gender → HWB .13ns .31* − .11ns
Gender → BI .01ns .04ns .10ns
Age → PT − .02*** − .00ns .00ns
Age → PR .01ns .00ns − .02*
Age → HWB − .01* − .01ns − .00ns
Age → BI − .01** .00ns .00ns

Table 6 
Test of conditional interaction (Level x Morality) at value of severity.

Country Severity Effect F

US Low − .43ns F(1, 289) = 1.33ns
High .99** F(1, 289) = 6.87**

Mexico Low − .81** F(1, 289) = 8.10**
High .70* F(1, 289) = 5.79*

China Low .39ns F(1, 289) = 1.13ns
High − .86* F(1, 289) = 5.82*

Table 7 
Conditional effects of level at values of the moderators.

Country Level*Morality*Severity Morality Severity Effect

US F(1, 289) = 7.26** Self-protective Low .32ns
Self-protective High − .84**
Utilitarian Low − .11ns
Utilitarian High .15ns

Mexico F(1, 289) = 13.86*** Self-protective Low .68***
Self-protective High − .46*
Utilitarian Low − .12ns
Utilitarian High .23ns

China F(1, 289) = 5.94* Self-protective Low .27ns
Self-protective High .46ns
Utilitarian Low .66*
Utilitarian High − .40ns
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autonomy level on behavioral intentions via performance trust alone 
was positive but non-significant under self-protective framing when 
severity was low (b = .14, 95 % CI = [–.0719, .3643]). When severity 
was high, this indirect effect became significantly negative (b = − .37, 
95 % CI = [–.6397, − .1291], p < .05), indicating that under severe 
accident conditions and a self-protective logic, higher autonomy actu
ally reduced intentions via lowered trust. Under utilitarian framing, 
neither low (b = − .05, 95 % CI = [–.3452, .2137]) nor high severity (b 
= .07, 95 % CI = [–.1286, .2702]) yielded significant indirect effects. 
The index of moderated mediation for the PT path was .62 (95 % CI =
[.1777, 1.1614]), confirming that the severity-by-morality interaction 
significantly altered the indirect trust-based pathway to intentions.

When hedonic well-being was added as a second mediator, the 
pattern was similar but attenuated. Under self-protective framing with 
low severity, the sequential indirect effect through PT then HWB was 
non-significant (b = .10, 95 % CI = [–.0509, .2538]). Under self- 
protective/high-severity conditions, the indirect effect was signifi
cantly negative (b = − .26, 95 % CI = [–.4695, − .0825], p < .05). 
Utilitarian framing again produced no significant effects at low (b =
− .03, 95 % CI = [–.2387, .1450]) or high severity (b = .05, 95 % CI =
[–.0865, .1857]). The index of moderated mediation for the PT→HWB 
path was .44 (95 % CI = [.1158, .8275]), indicating that the conditional 
indirect effect through both mediators varied significantly by morality 
and severity.

In Mexico, the indirect effect via performance trust was small but 
significant under self-protective framing when severity was low (b =
.11, 95 % CI = [.0017, .2578], p < .05), suggesting that higher auton
omy increased intentions by boosting trust in mild-accident/self- 
protective contexts. This effect reversed to non-significant under self- 
protective/high-severity conditions (b = − .07, 95 % CI = [–.2093, 
.0064]), and remained non-significant under utilitarian framing for both 
low (b = − .02, 95 % CI = [–.1003, .0429]) and high severity (b = .04, 
95 % CI = [–.0238, .1154]). The index of moderated mediation was .24 
(95 % CI = [.0048, .5456]).

For the sequential PT→HWB pathway, self-protective/low-severity 
conditions yielded a significant positive indirect effect (b = .27, 95 % 
CI = [.1120, .4351], p < .05), whereas self-protective/high-severity 
conditions produced a significant negative effect (b = − .18, 95 % CI 
= [–.3827, − .0034], p < .05). Under utilitarian framing, neither low (b 

= − .05, 95 % CI = [–.2117, .0967]) nor high severity (b = .09, 95 % CI 
= [–.0584, .2402]) showed significant indirect effects. The moderated 
mediation index for the two-mediator path was .59 (95 % CI = [.2715, 
.9559]).

In the Chinese sample, the indirect effect via performance trust was 
non-significant under self-protective/low-severity scenarios (b = .07, 
95 % CI = [–.0730, .2099]), but became significant and positive under 
self-protective/high-severity conditions (b = .12, 95 % CI = [.0016, 
.2897], p < .05). Under utilitarian framing, the indirect effect was sig
nificant and positive at low severity (b = .17, 95 % CI = [.0297, .3952], 
p < .05) but non-significant at high severity (b = − .10, 95 % CI =
[–.3106, .0469]). The index of moderated mediation for the PT path was 
− .33 (95 % CI = [–.7756, − .0433]), indicating a significant conditional 
indirect effect in the opposite direction compared to Western samples.

When including HWB as a second mediator, none of the self- 
protective/low-severity (b = .12, 95 % CI = [–.0971, .3430]) or 
utilitarian/high-severity (b = − .17, 95 % CI = [–.4520, .0735]) paths 
reached significance, but both self-protective/high-severity (b = .20, 95 
% CI = [.0057, .4357], p < .05) and utilitarian/low-severity (b = .29, 95 
% CI = [.0799, .5271], p < .05) conditions produced significant positive 
indirect effects. The index of moderated mediation for the PT→HWB 
path was − .55 (95 % CI = [–1.0358, − .1110]), confirming that condi
tional indirect effects through both mediators varied significantly by 
morality framing and accident severity in China.

7. Discussion

7.1. Theoretical implications

These cross-national patterns underscore how deeply rooted cultural 
logics shape baseline attitudes toward AVs even before ethical framing 
or accident scenarios come into play. In China—a prototypical collec
tivist context where technological stewardship often enjoys broad 
institutional endorsement—participants entered the study with notably 
higher confidence in automated driving systems, felt they would derive 
more enjoyment from the experience, and expressed stronger intentions 
to adopt the technology. This techno-optimism likely reflects both trust 
in centralized regulation and a collective orientation that foregrounds 
communal benefits over individual control. Such cultural alignment 

Table 8 
Conditional moderated mediation results.

Country Path Morality Severity Effect 95 % CI Index

Lower Upper

US PT Self-protective Low .14ns − .0719 .3643 .62 [.1777, 1.1614]
Self-protective High − .37* − .6397 − .1291
Utilitarian Low − .05ns − .3452 .2137
Utilitarian High .07ns − .1286 .2702

PT + HWB Self-protective Low .10ns − .0509 .2538 .44 [.1158, .8275]
Self-protective High − .26* − .4695 − .0825
Utilitarian Low − .03ns − .2387 .1450
Utilitarian High .05ns − .0865 .1857

Mexico PT Self-protective Low .11* .0017 .2578 .24 [.0048, .5456]
Self-protective High − .07ns − .2093 .0064
Utilitarian Low − .02ns − .1003 .0429
Utilitarian High .04ns − .0238 .1154

PT + HWB Self-protective Low .27* .1120 .4351 .59 [.2715, .9559]
Self-protective High − .18* − .3827 − .0034
Utilitarian Low − .05ns − .2117 .0967
Utilitarian High .09ns − .0584 .2402

China PT Self-protective Low .07ns − .0730 .2099 − .33 [-.7756, − .0433]
Self-protective High .12* .0016 .2897
Utilitarian Low .17* .0297 .3952
Utilitarian High − .10ns − .3106 .0469

PT + HWB Self-protective Low .12ns − .0971 .3430 − .55 [-1.0358, − .1110]
Self-protective High .20* .0057 .4357
Utilitarian Low .29* .0799 .5271
Utilitarian High − .17ns − .4520 .0735
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with rule-based ethics and institutional authority has been found to 
correlate with higher baseline trust in AVs, especially when the tech
nology is perceived as state-endorsed or norm-conforming (Awad et al., 
2018). These patterns are consistent with findings from the Moral Ma
chine Experiment, which observed that Eastern countries tend to 
emphasize social-order preservation and deontological logic rather than 
strictly utilitarian reasoning, especially in dilemmas involving 
law-abiding citizens and pedestrians.

By contrast, Mexican respondents—representing a transitional moral 
cluster—approached AVs with greater caution. They perceived higher 
risks and showed only moderate trust and enjoyment, translating into 
middling adoption intentions. This stance echoes the Moral Machine’s 
“Southern” cluster, where participants—primarily from Latin Amer
ica—exhibited moderate utilitarian tendencies blended with additional 
social value judgments, such as prioritizing women and physically fit 
individuals (Awad et al., 2018). This hybrid moral logic may reflect the 
complex realities of emerging economies, where exposure to global 
technological narratives coincides with local constraints—such as 
infrastructural unreliability and institutional ambiguity—that shape 
perceptions of innovation as both opportunity and risk. These attitudes 
may mirror real-world concerns about uneven infrastructure, evolving 
safety standards, and economic constraints that temper enthusiasm for 
cutting-edge innovations. Yet their responses still exceeded U.S. levels 
on some well-being indices, suggesting an openness to new mobility 
solutions tempered by pragmatic considerations.

U.S. participants—anchored in a Western individualist tradition that 
emphasizes personal agency and skepticism toward centralized 
authority—reported the lowest trust and hedonic appeal, alongside 
moderate risk perceptions. Their comparatively muted adoption in
tentions reflect both a cultural premium on manual control and a more 
critical stance toward emergent automation. This mirrors Western 
countries’ responses in the Moral Machine data, where participants 
favored utilitarian logic in theory but also prioritized individual freedom 
and were less comfortable with abstract moral algorithms (Bonnefon 
et al., 2019; Awad et al., 2018). Although Western respondents often 
endorse saving the greatest number of lives in hypothetical scenarios, 
they frequently reject utilitarian configurations when imagining them
selves or loved ones as passengers—highlighting a gap between moral 
ideals and real-world behavioral intentions (Bonnefon et al., 2016; Yoo 
et al., 2023).

Together, these descriptive findings validate our tri-national design: 
by drawing on empirically supported moral clusters identified in the 
Moral Machine’s global study of over 490,000 participants across 233 
countries (Awad et al., 2018), we capture how moral worldviews, 
institutional trust, and lived infrastructures jointly influence the psy
chology of AV acceptance. This theoretical triangulation allows us to go 
beyond demographic generalizations and tap into deeper moral and 
emotional templates that shape AV-related judgments across cultures.

The structural models revealed a striking cultural divergence in how 
autonomy level shapes performance trust. In Mexico, higher autonomy 
translated directly into greater trust, whereas in both the U.S. and China 
this relationship was absent. This suggests that Mexican respon
dents—positioned between individualist skepticism and collectivist 
deference—may be particularly responsive to the technical sophisticat
ion of higher-level automation, forming a confidence bond not seen in 
either Western or East Asian contexts. This could reflect a heuristic as
sociation between technological complexity and perceived competence, 
particularly in societies where regulatory guidance may be inconsistent, 
and consumers rely on symbolic cues—like automation level—to eval
uate safety.

When moral framing was introduced, only the Mexican sample 
showed a significant autonomy-by-morality interaction: here, utilitarian 
programming noticeably weakened the trust advantage of higher au
tonomy under mild accident scenarios. This aligns with existing research 
showing that people tend to find utilitarian programming unsettling in 
contexts involving potential personal sacrifice (Bonnefon et al., 2016; 

Turpin et al., 2021), particularly when it threatens the safety of pas
sengers. In transitional cultural contexts like Mexico, this unease may be 
amplified by the tension between public-oriented moral ideals and pri
vate risk aversion. In other words, while utilitarian logic may seem 
ethically sound in the abstract, it raises acute emotional discomfort 
when the possibility of personal harm becomes salient—even in hypo
thetical form. In contrast, neither the U.S. nor China showed a consistent 
trust response to ethical framing alone—suggesting that appeals to 
greater-good algorithms do not uniformly alter baseline confidence. 
These findings resonate with studies indicating that, despite general 
utilitarian endorsement, many individuals reject AV moral decisions 
that override emotional intuitions or imply arbitrary sacrifice (Zhu et al., 
2022; Yoo et al., 2023).

Across all three countries, however, the full three-way interaction 
between autonomy level, moral logic, and accident severity consistently 
influenced performance trust—though the exact patterns varied by 
cultural context. In the Western samples, higher autonomy paired with 
self-protective logic increased trust when accidents were mild but 
reversed under high-severity conditions. Under utilitarian logic, the 
benefits of higher autonomy disappeared. In China, the pattern flipped: 
fully autonomous vehicles gained trust under mild utilitarian framing, 
but confidence dropped sharply in severe accident scenarios. These 
divergent shifts reflect how each culture balances personal safety, col
lective welfare, and emotional responses to catastrophic failures. They 
also illustrate the dynamic role of affective framing: when emotionally 
charged accident depictions are introduced, trust judgments shift dra
matically—revealing that rational evaluations of automation can be 
quickly overruled by visceral reactions to imagined harm.

These findings are also in line with framing theory, which empha
sizes how media narratives shape public interpretation and emotional 
reactions (Goffman, 1974; Kahneman and Tversky, 1979). In the case of 
AVs, emotionally charged coverage of fatal accidents can amplify 
perceived vulnerability and override trust, especially when the AV’s 
moral logic is seen as threatening (Shariff et al., 2017; Zhang et al., 
2024). Negative or sensational media framing has been shown to distort 
public perception, erode confidence, and dampen adoption intentions 
even when statistical safety supports the technology (Cai et al., 2023). 
This reflects the availability heuristic, where vivid and emotionally 
salient events—like AV crashes—dominate memory and risk assess
ment, leading users to overestimate danger and underestimate long-term 
benefits. Such framing effects may be particularly potent in cultures 
where technological skepticism is already high or where users feel 
psychologically distant from the engineering and regulation of these 
systems.

Finally, we observed consistent downstream pathways from trust 
(and risk) to both hedonic well-being and behavioral intentions across 
all three countries. Greater performance trust enhanced users’ enjoy
ment and strengthened purchase intentions, while perceived risk 
diminished both outcomes. In Mexico and China, increased risk per
ceptions were particularly damaging to adoption intentions. These re
sults reinforce prior research showing that trust is central to promoting 
hedonic well-being and behavioral uptake of AV technologies 
(Meyer-Waarden and Cloarec, 2022; Dogruel et al., 2015; Klobas et al., 
2019). Perceived performance risk, in contrast, has been widely docu
mented to erode user confidence, intensify technology anxiety, and 
reduce willingness to adopt (Featherman and Pavlou, 2003; Bertrandias 
et al., 2021; Hohenberger et al., 2016). This cascading effect—where 
reduced trust and heightened risk collectively diminish well-being and 
suppress behavioral intentions—highlights the centrality of emotional 
security in the AV adoption process. Consumers are not merely evalu
ating technological utility; they are negotiating complex feelings of 
control, responsibility, and vulnerability.

7.2. Practical contributions

Our Chinese sample entered the study with significantly higher 
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baseline trust, enjoyment, and adoption intentions—reflecting strong 
confidence in centralized regulation and a collective orientation toward 
technological stewardship. Managers and policymakers in similar 
collectivist markets should therefore foreground official endorsements 
and standardized safety credentials in all communications. For example, 
co-branding AV offerings with national or regional transport authorities, 
publishing aggregated performance metrics under government over
sight, and engaging in visible collaborations with state-run infrastruc
ture projects will reinforce the existing techno-optimism we observed. 
By tying product messaging directly to trusted institutions, stakeholders 
can amplify the communal benefits that Chinese participants intuitively 
associate with rule-conforming, state-backed innovations—thereby 
cementing high baseline trust before any ethical or accident framing is 
introduced.

Mexican respondents showed modest trust and enjoyment overall, 
but displayed a pronounced anxiety toward utilitarian programming in 
high-autonomy scenarios—where utilitarian logic significantly weak
ened the trust advantage of higher automation. This indicates that, in 
transitional moral climates, abstract appeals to “greater good” algo
rithms may inadvertently heighten emotional discomfort. To address 
this, AV providers should offer dual ethical-mode demonstrations, 
allowing users to experience both passenger-focused and communal- 
focused decision settings in mild-severity simulations. By presenting 
side-by-side case studies—such as short video vignettes comparing how 
each mode handles a low-impact obstacle—companies can help poten
tial adopters concretely see that even utilitarian algorithms preserve 
passenger safety under realistic conditions. Grounding ethical choices in 
tangible, controlled scenarios directly responds to the autonomy-by- 
morality interaction we documented and helps bridge the gap be
tween abstract moral endorsement and real-world comfort.

Across all three countries, performance trust and hedonic well-being 
were strongly enhanced by direct exposure, while perceived risk 
consistently undermined both enjoyment and intentions to adopt. This 
pattern underscores the power of the availability heuristic: vivid, 
emotionally salient crash narratives dominate risk assessments, but 
positive firsthand experiences can recalibrate those judgments. To 
capitalize on this, stakeholders should deploy scalable, low-barrier trial 
programs—such as short autonomous shuttle loops in urban centers, 
curated pilot-drive events in diverse traffic conditions, or subscription- 
based access to “shared AV pods.” Structured debriefings after each 
trial, highlighting real telemetry data on obstacle detection and emer
gency braking, will reinforce the safety narrative. By systematically 
replacing sensationalized accident imagery with personal, affect-rich 
memories of smooth, reliable rides, these experiential initiatives 
directly counteract the negative framing effects we found and lay the 
emotional groundwork for broader adoption.

7.3. Limitations and future research directions

Our study has several limitations that future research could address 
to enhance the robustness and generalizability of our findings. First, 
although our tri-national samples provide clear contrasts among West
ern individualist, Latin-American transitional, and East Asian collec
tivist contexts, they inevitably simplify the rich diversity within each 
region. By focusing solely on the United States, Mexico, and China, we 
capture prototypical moral-cognitive clusters but may miss nuanced 
subcultural or regional variations that influence AV attitudes. For 
example, urban versus rural residents in any of these countries may 
differ markedly in infrastructure exposure and risk tolerance—factors 
our balanced, quota-matched samples could not fully disentangle. 
Nevertheless, our results still robustly illustrate how broad cultural 
orientations shape baseline trust, moral-framing sensitivity, and 
autonomy-trust linkages.

Second, our reliance on hypothetical scenarios and media-style 
vignettes—while necessary for systematic manipulation—may limit 
ecological validity. Participants reacted to brief news articles and 

written descriptions of SAE Levels 2 and 5, but these stimuli cannot fully 
replicate the visceral experience of riding in or observing an actual AV. 
Although our findings consistently show that direct exposure boosts 
performance trust and hedonic well-being, future field validations are 
needed to confirm that the autonomy-by-morality interactions and 
severity effects we observed manifest similarly in real-world test drives 
or pilot deployments.

Third, the binary framing of moral logic (self-protective vs. utili
tarian) and autonomy level (low vs. high) omits the spectrum of inter
mediate ethical algorithms and SAE Levels 3–4 that now exist in many 
commercial vehicles. Our results revealed a unique Mexican sensitivity 
to utilitarian programming under high autonomy, but it remains unclear 
how more nuanced moral heuristics—or graduated autonomy 
tiers—would influence trust dynamics. While simplifying these di
mensions sharpened our ability to detect clear cross-cultural patterns, 
future work should explore additional configurations to map the full 
landscape of AV moral design and user response.

Building on our demonstration of cultural divergence in autono
my–trust linkages, future studies should incorporate longitudinal de
signs that track how trust and risk perceptions evolve with repeated AV 
exposure. In particular, embedding surveys within ongoing pilot pro
grams or ride-hailing partnerships could reveal whether the strong 
baseline techno-optimism in China or the transitional caution in Mexico 
attenuate or intensify over time, thereby testing the robustness of our 
cross-sectional findings.

To deepen understanding of moral framing effects beyond a binary 
choice, subsequent research might introduce hybrid or user-adjustable 
ethical settings—and measure not only stated preferences but also 
real-time decision behaviors under stress. For instance, by simulating 
variable moral algorithms in driving simulators or virtual reality envi
ronments, scholars can observe how affective reactions to “greater- 
good” logic shift when participants feel genuine immersion and agency, 
extending the autonomy-by-morality interactions we documented in our 
experiment.

Finally, expanding the cultural scope to include additional moral- 
cognitive clusters—such as South Asian collectivist or Northern Euro
pean egalitarian societies—would test the generalizability of our tri- 
national design. Coupled with mixed-methods approaches (e.g., in- 
depth interviews, focus groups), this broader framework could un
cover latent ethical considerations—like notions of fairness or digni
ty—that our current vignettes did not address. By triangulating across 
quantitative experiments, qualitative insights, and field trials, future 
research can build on our results to craft ethically attuned, culturally 
sensitive AV systems for the global marketplace.

CRediT authorship contribution statement
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