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SHORT SUMMARY

Autonomous taxis and shared autonomous mobility are expected to transform urban transport
systems, yet their adoption depends on user acceptance, particularly of ride-sharing services. This
study investigates preferences for conventional taxi, autonomous taxi, and shared autonomous
taxi for home-to-airport trips in Luxembourg, with a focus on preference heterogeneity. Using
data from a stated preference experiment with 1,373 respondents, we estimate both a Multinomial
Logit (MNL) model and a Latent Class Choice Model (LCCM) to identify distinct behavioral
segments. The results show that cost, travel time, and waiting time significantly influence choices,
with waiting time having a stronger impact than in-vehicle time. The LCCM reveals two seg-
ments: a privacy-sensitive group that is more cost-sensitive and strongly reluctant to use shared
autonomous taxis for longer trips, and a sharing-oriented group that is more open to shared au-
tonomous mobility. Trip length plays a critical role, with shared options becoming less attractive
for longer journeys. These findings highlight the importance of accounting for preference heter-
ogeneity and suggest that shared autonomous mobility may face adoption barriers for longer,
purpose-driven trips such as airport access.
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1. INTRODUCTION

Autonomous vehicles (AVs) and shared mobility are expected to significantly transform urban
transport systems by improving safety, efficiency and accessibility (Fagnant & Kockelman,
2015). In particular, the combination of automation and ride-sharing has the potential to reduce
fleet sizes and operational costs while maintaining service levels (Lokhandwala & Cai, 2018).
However, the extent to which their benefits can be realized depends critically on user adoption,
and, more importantly, the acceptance of ride-sharing services.

Many European countries are gearing towards the introduction of Autonomous Taxis in the com-
ing years. Despite growing interest in AVs, user preferences for autonomous and shared autono-
mous taxis remain insufficiently understood, particularly in the European context. Existing stud-
ies have examined attitudes toward AVs and shared mobility (Nazari et al., 2018), but evidence
on how users trade off cost, travel time, waiting time, and sharing in realistic decision contexts
remains limited. This gap is especially relevant for regions such as Luxembourg, where taxi use
is relatively low and typically associated with specific trip purposes, such as airport access.

Most early studies rely on Multinomial Logit (MNL) models to analyze travel behavior. While
useful, these models assume homogeneous preferences across individuals, potentially masking
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important differences in behavior. To address this, a large body of work on shared AVs has em-
ployed Mixed Logit models to capture continuous heterogeneity in preferences (Gkartzonikas et
al., 2022; Krueger et al., 2016; Yap et al., 2016) while other studies have used integrated choice
and latent variable (ICLV) models to incorporate attitudinal effects (Lavieri & Bhat, 2019). How-
ever, these approaches have primarily focused on general travel behavior or commuter contexts,
and provide limited insights into how discrete behavioral segments differ in their acceptance of
shared autonomous mobility, particularly for purpose-specific trips such as airport access.

This study addresses these gaps by investigating preference heterogeneity in the choice between
conventional taxi, autonomous taxi, and autonomous taxi with ride-sharing (referred to as shared
autonomous taxi in this paper) for home-to-airport trips in Luxembourg. Using data from a stated
preference experiment, we compare a standard MNL model with a Latent Class Choice Model
(LCCM) to identify distinct behavioral segments. The analysis examines how cost, travel time,
waiting time, and trip length influence choices across population groups.

The results show that while all service attributes significantly affect choices, preferences vary
across segments. One segment exhibits strong resistance to shared AV for longer trips, reflecting
privacy and reliability concerns, while another is more open to shared and autonomous mobility.
Waiting time emerges as more influential than in-vehicle time, with sensitivity decreasing for
longer trips. These findings provide insights into the behavioral drivers of shared AV adoption
and inform the design of airport access systems in Luxembourg and similar contexts.

2. METHODOLOGY

To elicit individual preferences for autonomous taxi (AV taxi) and shared autonomous taxi
(shared AV), we designed a stated preference (SP) experiment, embedded within a larger web-
based survey conducted in Oct-Nov 2025, aimed at understanding the value of time in the context
of autonomous vehicles for the Luxembourg residents and its cross-border workers living in
France, Germany and Belgium. The taxi SP experiment was presented only to Luxembourg resi-
dents, and further to a randomly selected half of this group, while the remaining respondents
completed a separate module on time-use behaviour. The resident sample was obtained using
stratified random sampling based on income, social security affiliation, and gender, and respond-
ents were invited via postal invitations.

The SP experiment focused on a policy-relevant scenario: a trip from the respondent’s home to
the airport. Respondents chose between four alternatives: a conventional taxi, an AV taxi, a shared
AV taxi (ride-sharing using an AV vehicle), and a “none” option. Prior to the experiment, the
hypothetical alternatives were described as follows:

- Self-driving taxi (Exclusive): This is a private, fully autonomous vehicle with no driver
and no option for passengers to take control. You travel alone, directly to your destina-
tion.

- Shared self-driving taxi: This is also a fully autonomous vehicle, but you share the ride
with other passengers who are going in the same general direction. The vehicle may make
brief stops to pick up or drop off other people, similar to a carpool or a shared shuttle
service.



Task 1 of 6
Choose the travel option you would prefer for your trip from your home to the airport. Please scroll
down to select your choice.
Conventional Exclusive Shared
Taxi Self-driving Taxi Self-driving Taxi
Z 5 min E 5 min Z 15 min
.;1.20 min QZU min ﬂ.zal min
Q@ 72.90¢ Q@ 72.90¢ Q@ 54.68¢
: : Exclusive Self- Shared Seli-driving -
Conventional Taxi driving Taxi T None of these

Figure 1: Sample choice task

Each respondent completed six choice tasks (Figure 1). Attribute levels were pivoted to individual
travel conditions using travel times and distances computed from reported home locations via the
Google Maps API. The attributes included cost, in-vehicle travel time, and waiting time, with
three levels each (Table 1). A random experimental design was adopted due to the absence of
reliable priors (Walker et al., 2018). 200 choice scenarios were generated, with six randomly as-
signed to each respondent. Dominated alternatives were removed to improve realism and data
quality.

Table 1: Attribute levels used for SP experiment

Alternative Attribute Levels
Travel time (multiplier) [0.75, 1, 1.25]

Taxi & AV taxi Cost (multiplier) [0.7,0.9, 1.2]
Waiting time (min) [2,5,10]
Travel time (multiplier) [1.1,1.3,1.5]

Shared AV Cost (multiplier) [0.5, 0.65, 0.90]
Waiting time (min) [5, 10, 15]

In addition to the SP experiment, socio-demographic and attitudinal data were collected. Attitudes
were measured using five-point Likert scale statements and analyzed using Exploratory Factor
Analysis (EFA), resulting in three factors: discomfort with sharing, environmental commitment,
and distrust in AV technology. Only discomfort with sharing was significant in the choice models.
This factor combines the following items (inspired from (Lavieri & Bhat, 2019)): “I don't mind
sharing a ride with strangers if it reduces my costs” (-0.640), “Having privacy is important to me
when I make my trip” (0.769), and “I feel uncomfortable sitting close to strangers” (0.681). Higher
values indicate stronger dislike of sharing. Factor scores were standardized (z-scores). Prior ex-
perience with shared mobility was recorded as a binary variable (use vs. no use). Interest in AV
taxis was measured using a four-category question and recoded into a binary indicator reflecting
willingness to try AV taxis.

An MNL model was first estimated as a benchmark. In this specification, interactions between

socio-demographic variables and alternative-specific constants were included to capture observed
heterogeneity, particularly for income, age, and trip length effects. More complex specifications
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(e.g., time-dependent cost) improved fit but reduced interpretability and were not retained. A par-
simonious model was therefore used as the baseline.

To capture unobserved heterogeneity, a LCCM was estimated. The LCCM assumes a finite num-
ber of segments with distinct preferences (Hess, 2024). Class membership probabilities were
modelled as a function of socio-demographic and attitudinal variables, including age, income,
interest in AV taxi, ride-sharing experience, and attitudes toward sharing. In contrast to the MNL,
these variables enter the class membership model rather than the utility functions, allowing a clear
separation between preference heterogeneity and its drivers. All models were estimated using
Biogeme (Bierlaire, 2023). The final models were selected based on statistical fit (log-likelihood,
AIC and BIC) and interpretability, with parsimonious specifications preferred for stability.

3. RESULTS AND DISCUSSION

Table 2 presents the estimation results for the benchmark MNL model and the preferred two-class
LCCM, based on data from 1,373 respondents. Respondents who selected the “none” option in
all choice tasks (7% of the sample) were excluded, as their choices do not provide variation in
attribute trade-offs and therefore do not contribute to parameter identification. The MNL results
show that cost, in-vehicle travel time, and waiting time significantly reduce the utility of airport
access alternatives. In addition, travel time in AV taxis carries an additional negative premium,
indicating that time spent in autonomous vehicles is perceived as more burdensome than in con-
ventional taxis.

This may reflect the specific context of airport access trips, where reliability and punctuality are
prioritized over opportunities for multitasking. While previous studies have reported reduced val-
ues of time in shared AV settings (e.g.: Krueger et al., 2016; Steck et al., 2018), others report
higher perceived burdens in specific contexts, such as first-/last-mile connections (Yap et al.,
2016). The results suggest that, for airport trips, perceived benefits of automation may be limited,
with concerns related to reliability and comfort outweighing potential advantages. The increasing
realism of AV taxi deployment in Europe may also lead respondents to form more cautious ex-
pectations compared to earlier studies. In contrast, the valuation of travel time in shared AV ap-
pears closer to that of conventional taxi, suggesting that the presence of other passengers may not
substantially increase perceived burden beyond that of a driver. This aligns with the hypothesis
by Singleton (2019) that shared AV services may primarily attract more cost-conscious users, for
whom sharing is an acceptable trade-off.

Trip characteristics further influence behavior. Longer trips reduce the likelihood of opting out
and decrease the attractiveness of shared AV, indicating lower willingness to share for longer
airport journeys. In the Luxembourg context, this likely reflects stronger preferences for privacy,
comfort, and directness, particularly when luggage and reliability are important. The MNL also
captures observed heterogeneity: high-income respondents are more favorable toward AV taxis,
while younger and lower-income respondents are more inclined toward shared AV, consistent
with Patel et al. (2023). However, the MNL assumes homogeneous sensitivities, potentially mask-
ing important behavioral differences.

The two-class LCCM improves model fit relative to the MNL across log-likelihood, AIC, and
BIC, while yielding behaviorally interpretable segments. A three-class model was also tested but
did not provide stable or meaningful additional segmentation, and was therefore not retained.



Table 2: Estimation results for the MNL and Latent Class Choice Model
(robust t-stats in parentheses) N = 1,373 respondents

Latent Class Choice Model
Parameter Multinomial LC1: LC2:
Logit Model | Privacy-sensitive | Sharing oriented

users (53%) users (47%)
Cost -0.018 (-16.3) -0.03 (-8.1) -0.021 (-7.9)
Travel time -0.018 (-5.2) -0.013 (-2.4) -0.013 (-2.4)
AV travel time premium -0.009 (-2.7) -0.015 (-2.7) -0.015 (-2.7)
Waiting time (taxi) -0.071 (-9.4) -0.1 (-9.4) -0.078 (-4.6)
Waiting time (AV taxi) -0.072 (-9.1) -0.059 (-5.7) -0.108 (-6.8)
Waiting time (Shared AV) -0.036 (-6.4) -0.098 (-4.7) -0.049 (-5.8)
ASC (taxi) 3.771 (23.9) 7.25 (12.8) 2.35 (6.4)
ASC (AV) 3.875 (23.8) 7.06 (11.6) 3.06 (8.5)
ASC (Shared AV) 3.726 (23.4) 4.7 (7.9) 4.03 (12)
Shared AV x long trip (>30 mins) -0.278 (-3.1) -1.8 (-2.3) -0.579 (-3.1)
None x long trip (>30 mins) -1.543 (-7.1) -5.54 (-4.8) -1.7 (-3.7)
AV x high income 0.166 (2.2) - -
Shared AV x low income 0.155 (2.6) - -
Shared AV x young than 30 years 0.228 (3.7) - -
Class membership model
Intercept - - -0.282 (-1.8)
AV interest - - 0.462 (2.8)
Low income - - 0.327 (1.9)
Age 65 and over - - -0.671 (-3.9)
Experience with ride-sharing - - 0.459 (3.1)
Dislike of sharing - - -0.993 (-13.1)
Model fit statistics
Final log-likelihood -10023.28 -8261.928
Adjusted rho-squared 0.121 0.278
AIC 20076.56 16575.86
BIC 20181.81 16711.7

Both latent classes exhibit negative and significant cost, travel time, and waiting time coefficients,
confirming the importance of generalized travel burden. Travel time and the AV-specific pre-
mium were specified as generic across classes, as class-specific estimates were unstable, suggest-
ing limited heterogeneity in time sensitivity relative to cost and waiting time.

The model identifies two distinct segments. The first class, labeled privacy-sensitive users (53%),
is more cost-sensitive and exhibits a strong aversion to shared AV for longer trips, with a large
negative coefficient for the shared AV-long trip interaction (-1.82). The second class, labeled
sharing-oriented users (47%), is less cost-sensitive and shows a weaker negative response to
shared AV for longer trips, indicating greater openness to shared mobility. Differences in waiting
time sensitivities further distinguish the classes. Privacy-sensitive users are more sensitive to
waiting for shared AV and conventional taxis, suggesting aversion to inconvenience associated
with shared or indirect services. In contrast, sharing-oriented users are more sensitive to waiting
for AV taxis, indicating greater concern for service responsiveness.

The class membership model provides additional insights into segment composition. Sharing-
oriented users are more likely to express a interest in trying AV taxis, have prior ride-sharing
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experience, report lower levels of dislike toward sharing rides, and are more likely to be younger.
This suggests that openness to shared AV is associated with familiarity and positive attitudes
toward emerging mobility options.

Overall, the comparison between MNL and LCCM highlights the importance of accounting for
preference heterogeneity. While the MNL captures average effects, it masks the presence of a
segment that is both more cost-sensitive and significantly less willing to use shared AV for longer
trips.

4. CONCLUSIONS

This paper examined preferences for conventional taxi, autonomous taxi, and shared autonomous
taxi for home-to-airport trips in Luxembourg based on a recent SP survey, with a focus on pref-
erence heterogeneity. Comparing a MNL model with a LCCM, the results show that while cost,
travel time, and waiting time influence choices on average, substantial differences exist across
user segments.

The LCCM identified two groups: a privacy-sensitive segment that is more cost-sensitive and
strongly reluctant to use shared AV for longer trips, and a sharing-oriented segment that is more
open to shared and autonomous mobility. This indicates that resistance to shared AV is concen-
trated among specific users, particularly for longer airport trips. Waiting time emerged as a key
determinant of choice, while the attractiveness of shared AV decreases with trip length, highlight-
ing the importance of privacy, comfort, and reliability. From a policy perspective, reducing wait-
ing times and offering differentiated service options may improve adoption.

These findings provide insights into the behavioral drivers of shared AV adoption and inform the
design of airport access systems in Luxembourg and similar contexts. Future research could ex-
tend the analysis to revealed preferences and other trip contexts.
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