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Abstract

The emergence of autonomous vehicles (AVs) is expected to significantly reshape urban mobility and travel behavior patterns. AVs 

have the potential to offer higher levels of convenience, safety, and accessibility while enabling users to spend their trip time on more 

efficient and productive tasks such as working or even relaxing. This transformation in the short- to mid-term could result in changes 

in the public's sensitivity and perception toward enduring longer travel times and consequently, in mid- to long-term, it could influence 

the willingness to reconsider their residential locations. Therefore, the objective of this study is to enhance the understanding of 

the potential effects of AVs on travel behavior and land use through the examination of stated preference queries. To achieve this 

objective, various multinomial logit models toward AVs adoption and residential relocation were estimated by employing a dataset 

from Istanbul, Türkiye, as an example of megacity in a developing country. While the study findings revealed a set of potential adoption 

barriers for AVs, they also indicated a notable propensity for adopting these vehicles. Furthermore, concerning individuals' willingness 

to reconsider their residential locations due to the emergence of AVs, a considerable positive attitude was evident, albeit guarded. 

This attitude suggests that individuals' decisions are still evolving and can be guided toward the desired future through well-timed 

and well-suited policies. The outcomes of the study can serve as valuable input for policymakers as well as transportation and urban 

planners, offering insights into the potential impacts of AVs on urban mobility and form.
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1 Introduction
The interdependence between transportation and resi-

dential locations is a crucial aspect of urban life, with each 
influencing the other in a reciprocal manner. Specifically, 
the transformation of transportation demand is largely 
driven by the evolution of residential and job location pat-
terns, and this complex and dynamic relationship is com-
monly referred to as the chicken-and-egg problem in the 
context of land use and urban transport (Picard, 2021). 
The emergence of autonomous vehicles (AVs) is expected 
to revolutionize both urban mobility (in the short- to mid-
term) and urban form (in the mid- to long-term) by intro-
ducing new mobility options and the features they will 
bring along (Kim et al., 2020). 

The potential impacts of AVs on urban mobility could 
be complex and twofold: AVs are expected to reduce 
travel time, improve safety, and provide more comfort-
able and convenient modes of transportation, which could 
transform individuals' travel behavior and mode choices. 
These outcomes could induce individuals to own personal 
cars and reduce their reliance on public transportation. 
This could make AVs act in a competing way with pub-
lic transportation (PuT), meanwhile, it could also result 
in an increase in the rate of single-occupant cars. All of 
these factors potentially would lead to more traffic con-
gestion and less sustainable, environmentally friendly out-
comes (Llorca et al., 2022). Nevertheless, well-designed 
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policies and incentives that could popularize shared 
modes of AVs such as promoting their usage as feeders 
of PuT in an integrated manner with PuT systems, could 
have the potential to decrease the personal car owner-
ship rates, and foster a culture of using shared transpor-
tation modes. Subsequently, this could result in less con-
gestion and more sustainable and eco-friendly outcomes 
(Fagnant and Kockelman, 2014; Hui et al., 2019).

In the same vein, AVs have the potentiality of bringing 
two reverse impacts on urban form (Milakis et al., 2018). 
On the one hand, AVs could enable passengers to work 
or rest, and use their travel time in a less cumbersome 
way. This, in turn, has the potential to change indi-
viduals' perception toward long travel times and could 
prompt them to relocate away from their workplaces and 
other destinations to reside in larger or more affordable 
homes. Evidently, this potential has its own pitfalls as it 
increases urban sprawl and gives rise to sub-urbaniza-
tion (Carrese et al., 2019; Wellik and Kockelman, 2020). 
On the other hand, the introduction of AVs, and particu-
larly their shared modes could reduce the need for park-
ing spaces and make central locations more attractive to 
live in. This could spark people to move to central urban 
areas, where parking spaces are limited, without worrying 
about finding a parking spot because an AV can park itself 
anywhere (Duarte  and Ratti,  2018). Thus, contrariwise, 
AVs may stimulate re-urbanization and re-densification.

Therefore, the impacts of AVs on transport mode choices 
and residential relocations are two important dimensions 
that need to be explored in the context of urban mobility 
and urban form. Early and consistent monitoring of the 
market dynamics and public interest in AVs, and exam-
ining the determinants of heterogeneous groups and their 
different behaviors and choices would help assess possi-
ble public reactions and gain a clearer understanding in 
advance. This would maximize the potential benefits of 
AVs and mitigate their adverse effects, while enabling the 
early calibration of required policies to guide the desired 
AV future (Canıtez, 2021; Sener et al., 2019).

The current literature mainly focuses on the poten-
tial impacts of AVs on individuals' transport mode pref-
erences, particularly in developed countries, while there 
are only few studies on the topic that have been conducted 
in developing countries. Furthermore, there are very lim-
ited number of studies on the potential effects of AVs 
on urban form and land use patterns compared to those 
related to urban mobility and transport mode choices. 
Hence, to address these gaps, the present study makes a 

two-fold contribution to the existing literature by examin-
ing these two critical aspects of AVs' widespread deploy-
ment on urban mobility and urban form, while utilizing a 
dataset collected from Istanbul, Türkiye, as an example 
of a developing mega city. To accomplish these goals, the 
study initially identifies the factors that influence individ-
uals' willingness to adopt AVs in an effort to gain insight 
into the probable impacts of AVs on future urban mobility. 
Subsequently, the study sheds light on potential impacts 
of AVs on the future urban form, by exploring the like-
lihood of individuals' relocation from their current resi-
dential locations due to the convenience of commuting or 
travelling facilitated by AVs. The findings of this study 
could inform policymakers and transport/urban planners 
about the potential implications of AVs on urban mobility 
and form, aiding in the development of effective policies 
and strategies that support sustainable urban development.

The remaining sections of the paper are structured as 
follows: A review of the literature has been provided in 
Section 2, followed by explanations about the design of 
the employed questionnaire for the study at Section 3. 
Section 4 outlines the methodology of the study, while data 
analysis and estimated models have been presented in the 
subsequent section. Lastly, Section 6, has been devoted to 
policy implications and conclusions of the study.

2 Literature review
Numerous researchers have endeavored to exam-
ine the potential impacts of AVs on diverse aspects of 
our lives and societies, such as transportation systems 
(Naumov et al., 2020; Saha and Motuba, 2023), land use 
patterns (Wellik and Kockelman, 2020), employment and 
workforce (Nikitas et al., 2021), health and well-being 
(Singleton et al., 2020; Sohrabi et al., 2020), social equity 
(Emory et al., 2022; Kuzio, 2019), and so on. Among mul-
titude of these direct and indirect consequences, urban 
mobility and urban form will undoubtedly be one of the 
first aspects to encounter numerous challenges and dis-
ruptions as a result of AVs' advent. Moreover, there is a 
consensus among urban designers and transport planners 
that AVs have the potential to significantly redefine and 
transform the patterns of urban mobility and urban form 
in short-, mid-, and long-term (Duarte and Ratti, 2018; 
Hiramatsu, 2022). Therefore, a clear comprehension of 
the public's potential behavior changes would assist to 
(re-)define and adopt required policies to manage the pos-
itive and negative implications of AVs.
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As highlighted by Alawadhi  et  al.  (2020), and 
Cho  and  Jung  (2018), varying backgrounds, technologi-
cal awareness, and social interactions in different countries 
could lead to diverse perceptions of AVs. To gain a compre-
hensive understanding of consumers' knowledge and their 
perspectives on AVs, it is crucial to assess and compare 
these aspects across various cultures and in different coun-
tries continuously. However, the majority of the existing 
literature belongs to developed countries. It is noteworthy 
that many developed countries have incorporated detailed 
questions regarding individuals' perceptions and the poten-
tial impacts of AVs in their national or regional transport-re-
lated surveys. These surveys aim to estimate and determine 
possible reactions of the public to different modes of AVs 
under different scenarios, and numerous researchers and 
scholars have benefitted from these datasets to delve more 
into various aspects of the domain (Behnood et al., 2022; 
Nazari et al., 2018; Tao and Cao, 2022; Wali et al., 2021).

Several studies have investigated individuals' willing-
ness to use AVs and their different forms such as privately 
owned or shared, through different levels of automation. 
Behnood et al.,  (2022) have deployed the 2017 California 
Vehicle Survey to determine the likelihood of consumers' 
affinity for purchasing fully (level 5) and partially (levels 3 
and 4) AVs according to Society of Automotive Engineers 
(SAE) automation level definitions (SAE, 2021). By estimat-
ing random parameter logit models, they have revealed sig-
nificant differences among the determinants of individuals' 
affinity toward fully and partially AVs. Among many vari-
ables they have evaluated, those related to education level, 
parking type, gender and perceptions toward the future of 
carsharing and ridesharing programs had significant degrees 
of heterogeneity. Furthermore, Nordhoff et al., (2022) have 
conducted an online survey among 18,631 respondents from 
17 countries to explore the variations at individuals' accep-
tance of conditional AVs (level 3). They  investigated dif-
ferences in age, gender, awareness levels and frequency of 
receiving information, knowledge regarding the functional-
ity of conditional AVs and expected benefits of these vehi-
cles. Although participants from non-European countries 
had higher levels of acceptance compared to respondents 
from European countries, in general, individuals who were 
male, younger, and more knowledgeable about AVs had the 
highest levels of potential acceptance. 

In most of the cases, the results of the studies which 
have analyzed common variables, have showed signif-
icant differences spatially. For instance, some studies 
have found the majority of participants to have high or 

somewhat positive attitudes toward AVs' safety or effi-
ciency (Islam  et  al.,  2022; Penmetsa  et al.,  2019). As a 
counter case, the result of a national survey among Irish 
people showed that only one-fifth of population had a high 
level of interest and people were mostly unsure about or not 
likely to trust in the level of safety and security offered by 
AVs (Rezaei and Caulfield, 2020). Individuals' exposure to 
technology, such as owning smart home devices, or avail-
ability of automation technologies in their existing vehicles 
such as lane assist also have been found to be positively 
correlated with owning an AV (Hossain and Fatmi, 2022).

Changes in urban transport, throughout urban history, have 
always been followed by changes in the urban form, which 
subsequently have resulted in changes in urban sustainability 
(Cugurullo et al., 2021; Sheller and Urry, 2000). However, 
the capability of AVs to trigger the changes in urban form 
and urban sustainability are still unknown and need further 
explorations. Studies regarding the effects of AVs on indi-
viduals' location preferences, particularly in relation to pri-
vate AVs, mostly have indicated that these vehicles will result 
in emergence of sprawling settlement patterns and more 
dispersed developments (Fagnant and Kockelman,  2015; 
Meyer et al., 2017; Soteropoulos et al., 2019). 

Hiramatsu  (2022) developed a simulation model to 
evaluate the influence of AVs on residential preferences in 
Osaka, Japan. The study revealed that the increased adop-
tion of AVs tends to shift people toward suburbs with lim-
ited public transportation. The response of high-income 
workers was more impacted by technological advance-
ments, while the reaction of low-income workers was 
more influenced by the reduced costs of car ownership. 
By  the same token, Nadafianshahamabadi et al.,  (2021) 
finds that AVs are likely to increase demand and green-
house gas emissions as development patterns shift to the 
region's periphery and trips become longer. 

In another study conducted by Moore et al., (2020), the 
propensity of commuters to relocate homes and/or jobs 
under various private AV scenarios has been modeled by 
deploying a survey in Dallas-Fort Worth Metropolitan Area 
in the US. Their findings revealed that individuals with a 
higher interest in productive time use, males and younger 
people were more willing to accept increases in commut-
ing time and inclined to consider relocations. Additionally, 
the study highlighted further sprawl of suburban residents 
along with an increase in vehicle-scarce households. 

In conclusion, a review of the relevant literature indi-
cates that the majority of the existing studies have pri-
marily focused on developed countries. Consequently, the 
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findings from these studies may not be directly applica-
ble to developing countries due to the significant variations 
in cultural norms, distinct dynamics of urbanization and 
development, and disparities in existing infrastructures 
and transportation management methods. Hence, there 
is a considerable knowledge gap regarding the potential 
impacts of AVs within the context of developing countries, 
particularly in their rapidly growing metropolitan areas. 

To address this research gap and enrich the existing 
literature from the perspective of a developing country, 
a meticulously designed questionnaire, explained in the 
following section, was deployed in Istanbul, Türkiye, as an 
example of a rapidly growing mega-city, to investigate the 
public's inclination toward adopting AVs and reconsidering 
their residential locations. 

3 Questionnaire design
The questionnaire employed in the study was designed 
following a comprehensive review of the main topics 
addressed in the existing literature. Considering that the 
survey was intended to be distributed online among random 
individuals, and taking into account the emerging nature 
of the topic within Türkiye's landscape (notably  lacking 
a position in the AVs Readiness Index reported by 
KPMG International  (2020) among the top thirty countries 
and jurisdictions), the survey framework was defined 
carefully and with caution. Efforts were made to minimize 
complexity, optimize the length of the questions, provide 
clear explanations, and reduce the overall survey duration to 
get the highest efficiency from the participants.

The primary objective of the questionnaire was to exam-
ine the potential impacts of AVs on future urban mobility 
and form by analyzing the likelihood of individuals' will-
ingness to adopt AVs, along with examining the probability 
of their intentions to relocate from their current residential 
locations due to the provided commuting comfort by AVs. 
Analyzing the determinants of these variables (i.e., will-
ingness to adopt and willingness to relocate) for hetero-
geneous groups and different situations is crucial to make 
required and to-the-point policies in advance. 

The questionnaire contains three main sections: 
The main intention of the first section was to gather socio-
demographic information of respondents, such as gender, 
age, marital status, educational level, and occupational 
status. As well, a polytomous question was asked to 
assess respondents' technology savviness levels. In the 
second section, the major purpose was to understand the 
individual's current travel behavior and its details. 

In the third section, following a comprehensive 
explanation of AVs, aligned with the definition of SAE 
for the level 5 automation technology and presenting an 
optional video about a real example of an AV in today's 
world, questions related to different aspects of AVs were 
presented. Measuring the knowledge and familiarity 
of respondents regarding AVs'concept before reading/
watching the provided material in the questionnaire, 
evaluating their familiarity with the existing automation 
technologies such as adaptive cruise control, lane-
keeping assistant, etc., and most importantly, assessing 
their willingness to adopt (WTA) an AV in the upcoming 
years, as well as a question asking about their willingness 
to relocate (WTR) due to the provided comfort by AVs, 
were the main milestones of the third part. 

Before formally distributing the questionnaire, a face-
to-face pilot study with 11 participants was conducted to 
ensure the comprehensibility and comprehensiveness of 
the questions, as well as to determine the average time 
required to complete the questionnaire. After making 
minor adjustments based on their feedback, and getting 
the ethical approval of the Istanbul Technical University, 
the designed questionnaire was distributed online between 
June-September 2021. In total, 351 fully completed 
responses have been collected. However, considering the 
fact that urban mobility and form patterns in Istanbul, as 
a developing mega city, are significantly different from 
other cities of Türkiye, to enhance the coherency and 
reliability of the collected data, the responses coming 
from other cities were removed. Moreover, attention 
control questions were employed to ensure the respondents 
attentiveness, inquiring about the availability of a car 
at household, and possessing a personal car in separate 
questions. Respondents who indicated no available car 
in their households, but possessed a personal car were 
excluded from the dataset. Hence, the final dataset 
consisted of 334 valid responses. 

4 Methodology
The adoption willingness of AVs or the likelihood of 
reconsidering residential locations can be represented 
by discrete categories such as "not at all", "somewhat" or 
"extremely". Therefore, a discrete choice model within the 
framework of rational decision-making can be employed to 
investigate the likelihood of the outcomes. The underlying 
principle of a discrete choice model is that the utility 
associated with a choice, relies on the attributes of the 
alternatives and the characteristics of the decision-maker. 
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By characterizing this function for a given population, 
it becomes possible to make statistical inferences on the 
functional parameters (Behnood et al., 2022).

Multinomial logit (MNL) model is one of the effi-
cient techniques in discrete choice modelling that is fre-
quently used to interpret and calibrate choice data. 
The MNL model relies on the theory of random utility 
(Train,  2009). Based on the theory, individual i selects 
the alternative a from the available choice set c that max-
imizes the obtained utility of the individual. The util-
ity that the individual obtains from the chosen alter-
native a is divided into two components, namely, the 
non-random systematic utility and the random error term 
(Ben-Akiva and Lerman, 1985; McFadden, 1973):

U Vai ai ai� � 	 (1)

where Uai is the overall utility of the alternative a to the 
decision-maker i, Vai is the non-random systematic utility 
function, and ϵai is the random error, i.e., unobserved error 
component of the utility, which is assumed to have type I 
extreme value distribution while being independently and 
identically distributed (IID). The probability of alternative 
a being chosen by decision-maker i is calculated by using 
the following assumption:

Pr Pr

Pr
ai ai ci

ai ai ci ci

U U c a

V V c a

� �� � � �

� �� � ��� � � �
	 (2)

The systematic utility is derived by defining a function 
that incorporates observable attributes of the alternative 
and the decision-maker. Therefore:

V Xai ai� � 	 (3)

where Xai represents the vector of observed attributes and 
β denotes a vector of unknown parameters. Consequently, 
Eq. 1 can be written as:

U Xai ai ai� ��  	 (4)

and as the general form of the MNL model, the logit 
choice probability in Eq. 2 is expressed as the following 
closed-form: 

Prai
Xai

Xci
c

e
e

�
�

�

� 	 (5)

5 Data analysis and results
The socio-demographic attributes of 334 respondents 
are presented in Fig 1. While the gender distribution 

is approximately equal, the age of respondents varies 
between 18 and 73, with a standard deviation of 33.7. The 
question regarding individuals' residency situation showed 
that almost 55% of the respondents either live in their own 
houses or do not pay rent. Additionally, while the great 
majority of the subjects indicated holding a valid driving 
license (84%), only around 50% of them own a personal 
car. Furthermore, respondents were asked to indicate their 
most frequently used transport modes during their week-
day commute trips. Various transport modes were pre-
sented to the subjects, and the collected answers have been 
grouped under two main categories of public transport 
(PuT) users and private vehicle (PrT) users (i.e., driver or 
passenger of a private car). Almost 70% of the respondents 
have indicated that various PuT means (including subscrip-
tion bus, metro, public bus, ferry, BRT, minibuses, tram, or 
taxi) were their primary used modes during their weekdays 
commuting trips. Respondents were also asked to indicate 
their average travel times during these trips. The average 
travel time for Istanbulites regardless of their transport 
mode is almost 30 minutes (Bimtaş, 2014); in the current 
survey, approximately 42% of the respondents indicated 30 
minutes or less as the average travel time for their weekday 
commutes, while almost 40% indicated 30-45 minutes as 
their average weekday commute travel time.

In the third section of the questionnaire, after present-
ing a comprehensive definition of AVs, respondents were 
asked to indicate their pre-familiarity with the AVs' con-
cept prior to reading/watching the provided material in 
the questionnaire. Furthermore, they were asked to indi-
cate their familiarity level with the existing driver-assis-
tance technologies, including "lane-keeping assistance", 
"adaptive cruise control", "automatic braking system" 
"and "parking assistant". As it has been depicted in Fig. 2, 
for pre-familiarity, approximately half of the respon-
dents regarded themselves as somewhat familiar with the 

Fig. 1 Socio-demographic attributes of the respondents
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topic. Conversely, in terms of familiarity with the exist-
ing features, this percentage was almost equal to one-
third. Overall, a substantial proportion (nearly 78%) of 
the respondents have indicated their prior familiarity 
with the concept and technology of AVs in advanced lev-
els (i.e.,  somewhat, very, and extremely). Notably, this 
significant level of pre-familiarity with the concept per-
sists despite the absence of any officially implemented or 
announced pilot AV project in Istanbul, Türkiye, unlike 
most of the developed countries and cities. 

As one of the main aims of the survey, and also as the 
core of the current study, in two polytomous questions, 
respondents were asked to indicate their willingness to 
adopt (WTA) an AV in the future, when they are intro-
duced to the market, and their willingness to relocate 
(WTR) to a further, but more convenient and (possibly) 
more affordable location, due to the travel convenience 
provided by AVs. Both queries were presented to respon-
dents based on a 5-point Likert scale, ranged from "very 
unlikely" to "very likely". The percentage distribution of 
the responses to both questions are depicted in Fig. 3. 

As it can be seen, 57% of the respondents have indicated 
their enthusiasm (i.e., likely and very likely) to adopt AVs 

once they become available, and nearly 48% of them have 
declared their high willingness to reconsider their residen-
tial locations. Meanwhile, approximately a quarter of the 
respondents have expressed a cautious attitude (i.e.,  nei-
ther  nor) toward both cases. The high levels of interest 
in AVs, despite the absence of officially announced pilot 
projects in the country, can be attributed to several fac-
tors. Particularly, the prevalence of high levels of traffic 
congestion could be among the primary reasons. Istanbul, 
as one of the busiest and most congested cities globally, 
ranks first in the 2022 TomTom Traffic Index among 
megacities in the Europe region, followed by Paris and 
London (TomTom, 2023), while for the year 2021, it held 
the title of world's most congested city (TomTom,  2022). 
Therefore, offering a transport mean which would be able 
to drive itself, and alleviating the burden of traffic conges-
tion, could be very appealing in a car-oriented megacity like 
Istanbul. Also, similar to all other megacities, and devel-
oping countries, high rates of traffic accidents and safety 
concerns in Istanbul might have an influence as AVs pres-
ent a promising solution to mitigate the traffic accidents' 
originating from human-driver errors, which correspond 
to nearly 90% of all traffic accidents (NHTSA, 2015). 

To delve more into the intercorrelation between respon-
dents' WTA and WTR at various levels, the chord diagram 
of these variables is depicted in Fig. 4 in order to visual-
ize the differences in individuals' willingness likelihoods. 
The diagram represents individuals' propensity levels for 

Fig. 3 Respondents percentages for each level of WTA and WTR

Fig. 4 Intercorrelation (chord) diagram of different levels of WTA 
and WTR

Fig. 2 Different levels of respondents' pre-familiarity with the AVs 
concept, and familiarity with the existing driver-assistance features
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adoption and relocation on a complete circle. The outer 
ring is divided into willingness levels based on the num-
ber of individuals and their proportions in each level for 
AVs adoption (lower semi-circle) and residential reloca-
tion (upper semi-circle). The chords connecting different 
segments of the outer ring illustrate the proportion of indi-
viduals between pairs of interest levels for AVs adoption 
and inclination levels for relocation. At first glance, it can 
be observed that there is a notable discordance pattern 
across almost all levels, implying the existence of high 
degrees of heterogeneity in individuals' attitudes toward 
adoption and relocation. The majority of individuals with 
lower levels of interest in AVs adoption ("very unlikely" 
and "unlikely"), are less likely to be interested in reloca-
tion. However, a significant portion of those who are not 
interested in relocating, have somewhat or higher levels of 
inclination ("neither nor" and "likely") toward adopting an 
AV. More than half of the indecisive individuals toward 
relocation have positive attitudes (likely) toward embrac-
ing an AV. Meanwhile, almost one-third of eager individ-
uals (very likely) to adopt an AV have the same level of 
eagerness toward relocating. Although this can be inter-
preted as a sign of being more cautious regarding residen-
tial location decisions than decisions for transport modes, 
it is also a strong sign of complex intercorrelation between 
dynamics of transport activities and land use, which works 
like a chicken-egg relation, and requires more in deep and 
detailed further investigations to comprehend the charac-
teristics of heterogeneous groups.

5.1 Model estimations
As mentioned in the preceding sections, to enhance the 
understanding of the potential effects of AVs on travel 
behavior and land use, different MNL models have been 
estimated for WTA and WTR. 

In the original dataset, the questions related to WTA and 
WTR were formulated utilizing a 5-point Likert scale, com-
prising of the options of "very unlikely", "unlikely", "neither 
likely nor unlikely", "likely" and "very likely". However, to 
streamline the model estimation process and to provide a more 
focused discussion on the estimation results, the 5-point scale 
has been transformed to a 3-point scale, namely "unlikely", 
"neither likely nor unlikely", and "likely". Furthermore, to 
augment the practicality and straightforwardness of the find-
ings, these categories were further normalized to "not inter-
ested", "wait and see", and "enthusiast", respectively.

For both WTA and WTR, a main MNL model has ini-
tially been estimated. Next, to further delve into each topic, 

additional stratified MNL models have been developed. 
From the perspective of urban mobility, to understand the 
potential factors influencing individuals' decisions regard-
ing their inclination to adopt an AV, their primary transport 
mode has been considered as one of the most important fac-
tors to be examined further as a stratum. Hence, individu-
als were categorized under two mutually exclusive groups 
of PuT and PrT users. In the same vein, from the urban 
form viewpoint, the current dwelling situation of individu-
als has been assumed as one of the most important factors 
that could impact their future decisions regarding reconsid-
ering their residential locations. Accordingly, after estimat-
ing the general MNL model based on the entire dataset, the 
dwelling situation of individuals has been considered as a 
stratum, by being categorized into two mutually exclusive 
groups of rent-payers (not house owners) and non-rent-pay-
ers (house  owners). As a result, two additional stratified 
MNL models have been developed. 

To ensure the most significant and robust models, var-
ious sets of variables have been examined for each model 
separately, and the most informative models were selected 
as the final models. Statistical significance for variables is 
provided in the form of t-statistics, with considering 10% 
as the threshold value. However, due to the respondents' 
lack of familiarity with the AVs concept, some studies 
such as Nodjomian and Kockelman (2019) used 20% as 
the statistical significance threshold for their estimations 
to account for greater errors in responses. This approach 
is also adopted in this study and the estimates are checked 
for both 10% and 20% levels. The estimation results of the 
final models are presented in Table 1 and Table 2.

5.2 WTA model
Table 1 presents the results of the estimated MNL models for 
WTA. All the variables in these models are dummy variables 
indicating binary outcomes (0 or 1). In general, the estima-
tion results indicate plausible parameter signs and a satisfac-
tory overall model fit, as reflected by McFadden's p2 values. 

The minimum level of inclination to adopting AVs, 
i.e., the "not-interested" group was selected as the reference 
level of the WTA model, resulting in two alternative specific 
constants (ASC) per model. The values of ASCs in Table 1 
show that either in the entire sample, or in the stratified mod-
els, individuals exhibited more enthusiasm in adopting an 
AV, compared to being not-interested, ceteris paribus.

As one of the most important socio-demographic 
attributes, gender, has a significant impact on individ-
uals' inclination toward adopting an AV. The negative 
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Table 1 Estimated MNL model for WTA.

Entire Sample PuT User PrT User

Variable Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Wait and See

ASC 2.328* 1.745 1.747* 1.171 2.381 1.094

Gender (Male = 1; otherwise = 0) –1.519* –3.280 –2.274* –3.187 –2.701* –2.305

Age (Younger than 35 = 1; otherwise = 0) 0.858** 1.389 –1.434** –1.511 0.317 0.310

Marital Status (Single = 1; otherwise = 0) 0.765** 1.315 1.784* 2.136 –2.586* –1.676

Education Level (<= Bachelor = 1; otherwise = 0) 0.977** 1.388 0.967 1.200 –1.925* –2.083

HH Size (< two member = 1; otherwise = 0) –0.189 –0.368 –0.286 –0.350 –0.869 –0.752

HH Car Ownership (> one car = 1; otherwise = 0) 0.316 0.603 0.582 0.720 –1.090 –1.089

House Ownership (Being a rent-payer = 1) –0.840* –1.765 0.488 0.649 –0.367 –0.345

Tech Savviness (Yes = 1; otherwise = 0) 1.674* 3.637 2.841* 4.021 0.205 0.198

Holding Driver License (Yes = 1; otherwise = 0) –2.256* –2.023 –2.278* –1.959 --- ---

Personal Car Ownership (Yes = 1; otherwise = 0) –0.030 –0.312 –0.466 –0.781 --- ---

Primary Travel Mode (PuT User = 1; otherwise = 0) –0.327** –1.393 --- --- --- ---

Avr. Travel Time (<= 30 minutes = 1; otherwise = 0) –0.443** –1.144 –0.191 –0.358 –0.883 –1.265

Pre-Familiarity with the AVs' Concept (Yes = 1; otherwise = 0) 0.229 0.468 –0.239 –0.386 2.422* 1.660

Familiarity with the Existing Driver Assistance Technologies 
(Yes = 1; otherwise = 0) 0.217 0.479 –1.255* –2.005 2.542* 2.332

Car Renting Experience (Yes = 1; otherwise = 0) 1.143* 2.487 3.078* 3.989 0.043 0.049

Enthusiast

ASC 3.705* 2.968 3.832* 2.752 4.413* 2.328

Gender (Male = 1; otherwise = 0) –0.525 –1.266 –1.011* –1.780 –1.784* –1.819

Age (Younger than 35 = 1; otherwise = 0) 1.067* 1.864 –1.958* –2.283 1.323** 1.351

Marital Status (Single = 1; otherwise = 0) 0.421 0.793 1.479* 1.969 –3.572* –2.520

Education Level (<= Bachelor = 1; otherwise = 0) 1.308* 1.980 1.199** 1.569 0.942 0.986

HH Size (< two member = 1; otherwise = 0) –0.826* –1.712 –0.797 –1.012 –1.470** –1.443

HH Car Ownership (> one car = 1; otherwise = 0) –0.248 –0.520 –0.386 –0.506 –1.639* –1.874

House Ownership (Being a rent-payer = 1; otherwise = 0) –0.569 –1.276 0.917** 1.295 –2.091* –2.083

Tech Savviness (Yes = 1; otherwise = 0) 1.527* 3.630 2.529* 3.841 0.067 0.374

Holding Driver License (Yes = 1; otherwise = 0) –3.153* –2.897 –3.368* –2.988 --- ---

Personal Car Ownership (Yes = 1; otherwise = 0) 0.919* 2.162 0.565 1.068 --- ---

Primary Travel Mode (PuT user = 1; otherwise = 0) 0.227 0.601 --- --- --- ---

Avr. Travel Time (<= 30 minutes = 1; otherwise = 0) –0.306 –0.876 –0.205 –0.418 –0.666 –1.076

Pre-Familiarity with the AVs' Concept (Yes = 1; otherwise = 0) 0.031 0.271 –0.606 –1.088 2.973* 2.232

Familiarity with the Existing Driver Assistance Technologies 
(Yes = 1; otherwise = 0) 0.238 0.582 –0.138 –0.247 1.820* 1.811

Car Renting Experience (Yes = 1; otherwise = 0) 0.802* 1.913 2.164* 3.020 0.006 0.107

Number of observations 334 230 104

Number of parameters 32 30 26

Log Likelihood (model) –276.602 –174.093 –85.566

Log Likelihood (base) –325.223 –219.428 –104.884

McFadden's p2 0.149 0.207 0.203

* Significant at 90% confidence level
** Significant at 80% confidence level
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Table 2 Estimated MNL model for WTR.

Entire Sample House Owners
(non-rent-payers)

Rent-Payers 
(not house owners)

Variable Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Wait and See

ASC –2.847* –2.743 –3.566* –2.208 –3.204** –1.426

Gender (Male = 1; otherwise = 0) 0.226 0.592 0.180 0.452 1.759* 2.146

Age (Younger than 40 = 1; otherwise = 0) 0.787** 1.452 1.681* 1.913 2.361* 1.710

Marital Status (Single = 1; otherwise = 0) –0.150 –0.337 –0.852 –1.154 0.605 0.992

Education Level (<= Bachelor = 1; otherwise = 0) 0.629* 1.711 0.561 1.063 1.300* 1.782

HH Size (More than two member = 1; otherwise = 0) 0.091 0.317 0.670 0.836 –0.636 –0.832

HH Car Ownership (Owning a car = 1; otherwise = 0) 0.298 0.597 --- --- --- ---

House Ownership (Being a rent-payer = 1) 0.907* 1.883 --- --- --- ---

Tech Savviness (Yes = 1; otherwise = 0) 0.709* 1.957 1.566* 2.792 0.799 1.141

Holding Driver License (Yes = 1; otherwise = 0) 1.594* 2.234 2.054* 1.655 –0.772 –0.685

Personal Car Ownership (Yes = 1; otherwise = 0) –0.315 –0.566 –0.207 –0.360 0.461 0.593

Primary Travel Mode (PuT User = 1; otherwise = 0) 0.447 0.968 –1.450* –2.114 –0.437 –0.531

Avr. Travel Time (<= 30 minutes = 1; otherwise = 0) –0.572* –1.690 0.106 0.229 –2.512* –3.399

Pre-Familiarity with the AV's Concept (Yes = 1; otherwise = 0) –0.769* –1.719 –0.004 –0.007 –2.606* –2.545

Familiarity with the Existing Driver Assistance Technologies 
(Yes = 1; otherwise = 0) –0.168 –0.434 –0.940** –1.519 0.107 0.144

Car Renting Experience (Yes = 1; otherwise = 0) 0.387 1.019 0.841** 1.408 0.833 1.240

Enthusiast

ASC –0.208 –0.282 –0.219 –0.204 0.764 0.469

Gender (Male = 1; otherwise = 0) 0.216 0.644 0.960* 1.818 0.605* 1.940

Age (Younger than 40 = 1; otherwise = 0) –0.500 –1.005 –1.520* –1.775 –0.754 –0.576

Marital Status (Single = 1; otherwise = 0) 0.620** 1.529 1.259* 1.693 0.865** 1.405

Education Level (<= Bachelor = 1; otherwise = 0) 0.631* 2.020 0.179 0.372 1.114* 1.905

HH Size (More than two member = 1; otherwise = 0) 0.517** 1.416 –0.339 –0.495 0.872* 2.190

HH Car Ownership (Owning a car = 1; otherwise = 0) 0.993* 2.571 --- --- --- ---

House Ownership (Being a rent-payer = 1) –0.607** –1.349 --- --- --- ---

Tech Savviness (Yes = 1; otherwise = 0) 0.327 1.054 0.824* 1.798 0.400 0.759

Holding Driver License (Yes = 1; otherwise = 0) –0.409 –0.998 –1.196* –1.831 0.352 0.491

Personal Car Ownership (Yes = 1; otherwise = 0) 0.934* 1.792 –0.875* –1.705 3.328* 3.485

Primary Travel Mode (PuT User = 1; otherwise = 0) 0.135 0.314 1.031** 1.548 0.577* 1.875

Avr. Travel Time (<= 30 minutes = 1; otherwise = 0) –0.186 –0.643 0.495 1.159 –0.625 –1.225

Pre-Familiarity with the AV's Concept (Yes = 1; otherwise = 0) 0.603* 1.729 –0.111 –0.232 1.293* 1.832

Familiarity with the Existing Driver Assistance Technologies 
(Yes = 1; otherwise = 0) 0.186 0.579 –0.045 –0.092 0.026 0.043

Car Renting Experience (Yes = 1; otherwise = 0) 0.695* 2.092 1.665* 3.019 0.376 0.649

Number of observations 334 182 152

Number of parameters 32 28 28

Log Likelihood (model) –301.149 –157.073 –114.021

Log Likelihood (base) –351.779 –196.462 –151.177

McFadden's p2 0.144 0.201 0.246

* Significant at 90% confidence level
** Significant at 80% confidence level
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sign of all estimated coefficients reveals that, overall, 
women have a higher propensity than men toward AVs' 
adoption. However, the magnitudes of coefficients in all 
segments reveal that the majority of women have a cau-
tiously optimistic mindset, and mostly fall in the "wait 
and see" group. These results are in contrast with the most 
of the previous studies from other countries which gen-
erally have found out that men have higher propensity to 
adopt AVs (Othman, 2023; Tao and Cao, 2022; Xiao and 
Goulias,  2022). The reason of women's higher inclina-
tion toward AVs adoption in Istanbul, Türkiye, may be 
influenced by the significant role of androcentric lan-
guage in shaping the automobile culture in Turkish soci-
ety (Işık and Koçak Oksev, 2022). Meanwhile, in general, 
Turkish drivers are among the most aggressive drivers 
(Ersan et al., 2020; Özkan et al., 2011), and also women's 
share among the drivers of Istanbul (and Türkiye) is very 
less by comprising almost one-fourth of the total driver 
population (Dierks,  2023). Therefore, relinquishing the 
control and responsibility of the driving task to computers 
and the vehicle itself, could potentially lead to an increased 
sense of safety and confidence in women while driving.

Regarding age, younger individuals in general have 
exhibited higher degrees of tendency toward adopting AVs 
over the entire sample. However, individuals older than 
35, who primarily rely on public transport modes have 
expressed more positive propensity toward AVs adop-
tion than their younger counterparts. This indicates that 
although young people, in general, have more enthusiasm 
toward technological advancements, older adults, particu-
larly those dependent on public transport, are aware of the 
potential benefits offered by these evolving mobility means. 
This finding underscores the importance of appropriate pol-
icies to control undesired shifts of any age range from pub-
lic transport modes to these new emerging vehicles. 

In the case of marital status, married individuals who are 
primarily dependent on private modes as drivers or passen-
gers, have exhibited more excitement toward adopting AVs, 
compared to single individuals. This can be attributed to the 
family structure, and the convenience of owning a private 
vehicle. However, in the case of PuT users, as well as in 
the overall sample, single individuals have shown higher, 
albeit cautious, levels of willingness for adopting an AV, 
with respect to their married counterparts. This result aligns 
with the findings related to age, as the majority of the sin-
gle individuals are likely to be younger, and they can be 
considered as potential future vehicle owners when the AVs 
become widely available in the market widely.

The estimated coefficients for education level attain-
ment in Table 1 show that, over the entire sample, indi-
viduals with a bachelor's degree or lower as their high-
est attained education have expressed greater enthusiasm 
than their counterparts with higher degrees. However, 
PrT users with higher levels of education expressed a 
more positive, yet cautious inclination toward adopt-
ing an AV. There is no consensus regarding the impacts 
of education levels on the likelihood levels of individu-
als' willingness to adopt an AV in the literature. Some 
studies have reported that as the attained education 
level increases, the propensity to use and adopt AVs also 
increases, while others have revealed that there is no 
clear relationship between education level and the pro-
pensity toward AVs (Tao and Cao, 2022; Yap et al., 2016; 
Zmud and Sener, 2017).

Household (HH) car ownership could also influence 
individuals' excitement toward adopting an AV. Although 
the majority of the estimated coefficients for HH car own-
ership are statistically insignificant, it can be inferred 
from the sign of the estimated coefficients that individu-
als from HHs with no or at most one car, have expressed 
higher levels of enthusiasm, compared to those from HHs 
with more than one available car. Additionally, individuals 
who already own a personal car are more inclined to adopt 
an AV, compared to those who do not. Furthermore, pos-
sessing a driving license significantly impacts individu-
als' willingness to adopt an AV. In general, those with-
out a driving license are much more thrilled to adopt an 
AV than those who possess a driving license. This finding 
could be attributed to the fact that individuals who do not 
possess a driving license, for any reason, are more excited 
about the opportunity to adopt a transportation mean that 
can drive them around independently. 

Being a house owner, as an indicator of economic power, 
is another significant variable on individuals' likelihood 
to adopt an AV. Overall, house owners (i.e.,  non-rent-
payers) are more interested in adopting an AV compared 
to rent-payers, albeit with a cautiously positive attitude. 
Also, those house owners who are dependent on PrT are 
more willing to adopt an AV. This could be attributed 
to their superior economic situation and being aware of 
and also used to the convenience of owning a personal 
car. Meanwhile, the negative sign of coefficients for rent-
payers who are dependent on PuT modes reveal that they 
might have relatively high levels of enthusiasm toward 
adopting an AV, which may be an indicator of a potential 
shift from PuT to AVs.
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As no surprise, respondents who consider themselves as 
tech savvy, have more inclination to adopt AVs, nonetheless, 
it is a slightly guarded inclination. This suggests their flex-
ible viewpoints toward the topic, indicating that their deci-
sions are still premature and can be influenced by appropri-
ate, well-designed and effective policies aimed at shaping a 
desired AV future and a sustainable transport network.

The primary transport mode is only present in the 
entire sample model since it is the stratification variable. 
Its estimated coefficients reveal that PrT users have a more 
optimistic attitude, albeit with caution, toward adopting 
an AV, compared to PuT users. This finding is aligned 
with the study of Winter et al., (2020) in the Netherlands, 
where PuT users expressed the lowest preference for AVs.

Pre-familiarity with the AVs' concept is another 
important factor that can impact individuals' approach 
to the notion. As their knowledge and exposure to 
different sources and advertisements increase, they could 
become more interested in the technology, and more 
eager to adopt it. The significant estimated coefficients 
show the impact of this variable for PrT users, who are 
already reliant on personal vehicles, and as the pre-
familiarity increases, the likelihood of trust and interest 
in AVs also increases. This  suggests that over time, as 
AVs become more prevalent, individuals could become 
more inclined to adopt these vehicles, underscoring the 
need for awareness and the proactive implementation of 
appropriate policies in advance. 

In the same vein, familiarity with existing driver assis-
tance technologies also plays a role in individuals' like-
lihood to adopt an AV. Particularly, PrT users, who use 
personal cars on their daily commute trips and are more 
familiar with the technological features available in mod-
ern vehicles, have expressed higher levels of likelihood for 
adopting an AV, albeit with a cautiously optimistic mind-
set toward the notion. A parallel finding was also reported 
by (Hossain and Fatmi, 2022), indicating that increased 
familiarity with the existing driver assistance technolo-
gies raises the likelihood of AVs' adoption.

Having an experience of car renting for intra-city trips 
by individuals is believed to be related with their attitudes 
toward AVs and adopting them (Wang et al.,  2020; 
Zmud  and Sener,  2017). The estimated coefficients of 
this variable in Table 1 are in agree with the notion, 
that individuals with this experience have higher levels 
of positiveness toward adopting an AV, more than their 
counterparts who never had such an experience.

5.3 WTR model 
The estimated MNL models for WTR are presented in 
Table 2. The estimation results exhibit reasonable param-
eter signs and acceptable overall model fits, as evidenced 
by McFadden's p2 values. 

Gender plays a significant role in individuals' likeli-
hood to reconsider their residential locations in the light 
of enhanced convenience that AVs will bring for longer 
trips. Men in general, and particularly rent-payer men 
exhibited a more positive, albeit guarded inclination 
toward relocation, compared to women. These findings 
align with the existing notion in the literature that women 
may have higher levels of stress vulnerability when it 
comes to residential mobility (Baldridge et al.,  2006; 
Magdol,  2002) and may be more reluctant to be endure 
longer travel times (Moore et al., 2020). 

Age is another crucial factor influencing individu-
als' attitudes toward relocation in anticipation of the AVs 
emergence. By and large, younger individuals across all 
segments demonstrated a positive, yet vigilant inclination 
toward moving to farther locations, with respect to older 
individuals. The estimated coefficients for the age variable 
also reveal that older individuals either expressed to be 
thrilled with the notion or showed no interest at all, which 
can be attributed to their overall economic situation. 
Meanwhile, the overall positiveness of younger individu-
als, particularly rent-payers, toward the notion of relocat-
ing and benefiting from more affordable houses, may stem 
from their job flexibilities and the higher likelihood of 
changing jobs compared to their older counterparts, who 
often have more stable career lives. These findings align 
with the results of Zhang and Guhathakurta (2021) who 
found that individuals younger than 40 are more likely 
to move than their older counterparts. It is important to 
consider that younger rent-payers represent the potential 
future homeowners, and their positive attitudes toward 
the notion can significantly influence the future urban 
form and the inducement of urban sprawl.

Marital status also could be among the determinants 
that influence the individuals' willingness to reconsider 
their residential location considering the forthcoming con-
venience from AVs for longer trips. The estimated coef-
ficients indicate that, overall, single individuals, regard-
less of their dwelling situation, have exhibited relatively 
higher levels of likelihood to relocate in comparison to 
married counterparts. This suggests the higher flexibility 
of singles in relocating compared to married individuals.
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The impact of HH size is more significant for individ-
uals who do not own a house. Individuals living in more 
crowded HHs, particularly those without homeowner-
ship, have more propensity to accept longer commutes in 
exchange for owning an affordable home on account of the 
emergence of AVs. Meanwhile this result aligns with pre-
vious findings of Moore et al., (2020), it can be attributed 
to the challenges associated with tenancy and the desire to 
secure an affordable house even in more distant locations 
when mobility options are available. 

Education level is among the variables which has sig-
nificant impact on the willingness to move as a result of 
AVs'availability. The estimated coefficients reveal that indi-
viduals with lower education levels are more interested in 
moving farther locations. This can be attributed to the fact 
that individuals with a bachelor degree or more often have 
more stable jobs and/or economic conditions that might 
lead to an unwillingness to change. The results in Table 2 
further support this finding, particularly among rent-payers 
who exhibited the highest likelihood of relocation. 

Individuals who already own a personal car in their 
HHs are more thrilled with the idea of relocation in light 
of the potential convenience that AVs are expected to 
offer for longer trips. This enthusiasm could be attributed 
to their higher levels of awareness regarding the conve-
nience of commuting with private vehicles, particularly, in 
car-oriented mega-cities like Istanbul. Additionally, own-
ing a personal car by the individual is among the important 
variables that can make significant impact on their deci-
sions toward relocating. The estimated coefficients show 
that individuals who own both a house and a personal car 
simultaneously, do not have a positive attitude toward relo-
cation and have expressed their reluctance, whereas indi-
viduals who already own a car, but do not possess a house, 
have exhibited their great enthusiasm toward the notion.

Considering individuals' self-perception as tech-savvy, 
overall, and particularly the house owners who may tend 
to have a higher economic status compared to rent-payers, 
have demonstrated higher levels of positiveness, albeit in 
a cautious manner.

The rent-payers who predominantly depend on PuT 
modes, have expressed higher levels of inclination toward 
relocation, compared to those who already enjoy PrT. The 
rationale behind this inclination could be attributed to 
the fact that the majority of individuals who depend on 
PuT modes for their daily commutes, are used to longer 
travel times, more than the individuals who travel by PrT. 
Therefore, they tend to have a more positive attitude toward 

the notion on account of the presence of AVs. Conversely, 
among house owners or non-rent-payers, who are depen-
dent on PrT, attitudes vary from a cautiously positive (wait 
and see) to not interested at all. 

As expected, individuals with longer current travel times, 
particularly rent-payers, have more positive attitudes toward 
the relocating notion compared to those with shorter travel 
times. In the same vein of PuT dependent individuals, this 
can be attributed to the fact that they are already used to 
endeavor longer travel times, and hence, they will be more 
interested in benefiting the opportunity of having a more 
affordable property. Obviously, these findings raise concerns 
about potential urban sprawl in the future. 

Pre-familiarity with the concept of AVs also has a sig-
nificant impact on the overall sample, as well as for the 
rent-payers stratum. As individuals' knowledge regard-
ing the AVs' concept increases, they tend to either become 
enthusiasts or express disinterest in relocating due to the 
anticipated convenience of AVs. It appears that increased 
knowledge eliminates hesitancy and allows for more 
straightforward decision-making.

Lastly, similar to the impact of car renting experience 
for intra-city trips on individuals' attitudes toward adopt-
ing an AV, the variable also has a positive impact on indi-
viduals' attitudes toward the notion of relocation within 
the overall sample.

6 Policy implications and conclusions
Urban mobility and urban form, as two key aspects of 
urban life are believed to encounter with numerous 
challenges and disruptions with the emergence of AVs. 
Although  there are existing studies in the literature 
exploring the potential changes of individuals' travel 
behavior due to the rise of AVs, many uncertainties still 
remain regarding various aspects of urban mobility and 
urban form. Moreover, the number of studies explor-
ing these aspects may fall far behind compared with the 
extensive research conducted on technological advance-
ments of AVs. This knowledge gap is more evident when 
it is about the developing countries, as the majority of 
the existing studies have been conducted in developed 
countries. Hence, many more studies are required to be 
conducted beforehand, in the fields of transportation and 
urban planning for early calibration and formulation of 
the required policies, maximize the potential benefits of 
AVs, and to guide the future of urban mobility and urban 
form toward envisioned directions that align with AVs 
and urban sustainability. 
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Therefore, taking into consideration the transportation 
mode choice and residential location of individuals as the 
important indicators of urban mobility and urban form, 
this study aimed to contribute the existing literature by 
investigating the likelihood levels of adopting AVs by 
individuals once they become available. Additionally, it 
aimed to evaluate individuals' intentions to relocate to 
a farther, but more affordable or larger dwelling, while 
they can benefit from the convenience of traveling with 
an AV. To achieve these goals, the study administered a 
stated preference survey in Istanbul metropolitan area, 
Türkiye, involving 334 respondents. The conducted sur-
vey revealed that 57% of the respondents expressed their 
enthusiasm towards adopting an AV once they become 
available, while nearly 48% indicated a high willing-
ness to reconsider their residential locations to a far-
ther, but more affordable, and more convenient locations. 
Meanwhile, only 17% and 27% of respondents expressed 
their reluctance towards these notions, respectively.

Multinomial logit models were deployed to estimate 
various models to evaluate the potential factors influenc-
ing individuals' propensity toward adopting an AV and 
their willingness toward reconsidering their residential 
locations. From the perspective of urban mobility, after 
estimating a comprehensive model for WTA based on the 
entire sample, two additional stratified models were also 
estimated, by considering the primary transport mode of 
the individuals as a stratum. On the other hand, from the 
perspective of the urban form, a comprehensive model for 
WTR based on the entire sample was estimated first and, 
subsequently, to delve more into the topic, by considering 
the subjects' current dwelling situations as a stratum, two 
additional MNL models were estimated. 

The results of the WTA models revealed the signifi-
cant impact of various variables on individuals' attitudes 
toward adopting AVs. Age and gender as two of the most 
important socio-demographic characteristics, along with 
possessing a driver's license, being tech savvy, or being 
a house owner are among the parameters that have sig-
nificant roles in shaping individuals' inclinations in this 
regard. Additionally, individuals' prior familiarity with the 
AVs' concept and their familiarity with the existing driver 
assistance technologies contribute to individuals' atti-
tudes toward AV adoption and can positively impact their 
approaches toward the notion. These findings highlight 
the importance of understanding these factors to develop 
effective policies and strategies for promoting the adoption 
of AVs and shaping a sustainable future of transportation.

By the same token, the estimated models of WTR 
revealed another set of important variables that have sig-
nificant impacts on individuals' propensity to reconsider 
their residential locations in the light of convenient trip 
with AVs. Individuals' gender, age, marital status, HH 
size, and education level were among the most import-
ant factors affecting this propensity. Meanwhile, personal 
car ownership, their primary transport mode, and aver-
age travel time also had a significant impact on the notion. 
It is important to bear in mind that, as evidenced by de 
Groot et al., (2011), there is a strong association between 
intentions to move and the occurrence of actual relocation. 
People, who express an intention to move, tend to relo-
cate significantly more often than those who do not have 
such intentions. Therefore, although the impacts of AVs on 
urban form and residential locations are expected to be in 
mid- to long-term, taking into consideration the long-hori-
zon of most the urban and transportation plans (e.g., 10-, 
20-, or 30-years plans) it is crucial to assess individuals' 
intentions to relocate beforehand, and continuously to be 
able to get the most possible benefits of AVs and achieve a 
sustainable and green urban mobility and form.

The outcomes of this study present several insights to 
better comprehend the influencing factors behind indi-
viduals' WTA and WTR. These insights could serve as a 
foundation for devising strategies and policies aimed at 
overcoming the potential barriers for different segments 
in adopting these vehicles. Consequently, urban and trans-
port planners, along with policymakers, who are dedi-
cated to integrate sustainable transportation methods such 
as AVs, can effectively direct their efforts towards engag-
ing the demographic that exhibits lower inclinations to 
embrace these innovative modes of transport.

As the limitations of the study, although the results of 
the questionnaires are based on stated preference ques-
tions, they are undoubtedly worth being explored in more 
detail, continuously and periodically. This significance 
arises from the current absence of AVs in the present day, 
which hinders the assessment of their potential impacts 
on both urban mobility and urban form. However, by the 
time they become available, it might be too late to alter the 
implementation methods to resolve any resulting disrup-
tions, challenges and problems.

The study utilized MNL models, involving the con-
version of a 5-point Likert scale to a 3-point scale. 
Although  this transformation aimed to streamline the 
model estimation process, fostering a more concentrated 
discussion on the estimation outcomes, and enhancing the 
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