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RESEARCH ARTICLE

A review on the factors influencing the adoption of new
mobility technologies and services: autonomous vehicle,
drone, micromobility and mobility as a service
Yuerong Zhang and Maria Kamargianni

MaaSLab, Energy Institute, University College London, London, UK

ABSTRACT
New mobility technologies and services could address a series of
transport-related problems such as pollution, congestion,
unpleasant travel experiences, as well as first- and last-mile in-
connectivity. Understanding the key factors influencing adoption
and enablers is critical to the rollout of the new mobility
technologies and services. The objective of this paper is to
conduct a systematic review of the new mobility technologies
and services, especially on autonomous vehicles, drones,
micromobility and Mobility as a Service (MaaS). The ultimate goal
is to gain a deeper insight into the factors that affect the
adoption or preferences of these technologies and services and
thus provide policy implications at the strategic level. The results
of the review identified several (1) shared, (2) exclusive, (3)
opposing and (4) mixed impacts factors that strongly influence
the uptake of new mobilities. The synthesised finding will
contribute to policy decisions, particularly regarding the
sequencing of the launch and development priorities of new
mobility technologies and services. To encourage the uptake of
new mobility technologies and services, further promotion would
benefit from (1) embedding a spatio-temporal perspective, (2)
undertaking a careful market segmentation and (3) a careful
segmentation of technology and services based on features,
application contexts and purposes.
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1. Introduction

Newmobility refers to the convergence of new technologies and business models (Slowik
& Kamakaté, 2017), which could improve transportation affordability, availability and
accessibility while also reducing disparities in transportation provision, usage and pol-
lution (Kamargianni et al., 2016). Currently, extensive research and investments are
being made globally in new mobility technologies, services and business models to
unlock new value opportunities. New mobility, if properly harnessed, could radically
alter people’s relationships to vehicles and change our cities.

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any
medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

CONTACT Yuerong Zhang yr.zhang@ucl.ac.uk MaaSLab, Energy Institute, University College London, 14 Upper
Woburn Place, WC1H 0NN London, UK

TRANSPORT REVIEWS
https://doi.org/10.1080/01441647.2022.2119297

http://crossmark.crossref.org/dialog/?doi=10.1080/01441647.2022.2119297&domain=pdf&date_stamp=2022-09-08
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:yr.zhang@ucl.ac.uk
http://www.tandfonline.com


The anticipated benefits of newmobility technologies and services cannot be achieved
without a comprehensive understanding of key adoption factors (Yigitcanlar et al., 2019).
Furthermore, this knowledge would not only provide evidence for engineers to proac-
tively tailor the technologies to encourage higher public acceptance, but also provide evi-
dence for policymakers to understand the current public acceptance and support
accordingly the implementation of new forms of mobility. Given its significance, there
is a growing number of empirical studies exploring the key factors affecting the adoption
of new mobility forms. There are also several review studies on autonomous vehicles
(Becker & Axhausen, 2017; Gkartzonikas & Gkritza, 2019; Jing et al., 2020), drones (Keller-
mann et al., 2020), Micromobility (Fishman, 2016; Liao & Correia, 2020) and Mobility-as-a-
Service (Butler et al., 2021; Jittrapirom et al., 2017; Kamargianni et al., 2016). Yet the fact is
that each study focuses solely on a specific new mobility technology or service and there
are no parallel comparisons. While in practice, there is an increasingly blurred boundary
between new mobility technologies and services, such as shared AVs, ride-hailing AVs,
electric shared scooters, etc., and this trend makes a synthesised investigation on the
instrumental motivators and barriers to adopting new mobilities of unprecedented
relevance.

Against this background four new mobile technologies and services have been
selected for this study: autonomous vehicles, drones, micromobility and Mobility-as-a-
Service (MaaS). The ultimate goal is to explore the factors that affect the adoption or pre-
ferences of these technologies and services, and then assess if there are common factors
across them. This review is conducted as part of the Horizon 2020 funded project
HARMONY1 to feed the development of the travel demand survey.

Meanwhile, the review aims to answer the following questions: (1) What are the main
theoretical frameworks used to explore the adoption of new mobility technologies and
services? (2) What are the key factors of adoption for each theme? (3) What are the simi-
larities, differences and relations across the factors affecting the adoption of each one of
these themes? (4) What recommendations can be given for future research in order to fill
in some of the identified gaps and address future development trends? (5) Could strat-
egies targeting the adoption of new mobility technologies and services as a whole be
developed rather than having strategies specific to each technology and service?

The remainder of the paper is organised as follows. After presenting the systematic
review method (Section 2), this study reviews the key theoretical and methodological
approaches applied in current studies (Section 3). Section 4 discusses the key factors
affecting the public’s intention to use autonomous vehicle (AV), drone, Mobility as a
Service (MaaS) and micromobility (MB). The conclusion pulls together the findings, ident-
ifies research gaps and sheds light on future research.

2. Systematic review method

To present a wide coverage of the literature review, the study developed a framework of a
systematic review. Referring to previous research approaches (Hosseini et al., 2016), a sys-
tematic review was conducted based on three steps, namely online database searching,
articles refinements based on abstracts and full articles, keywords co-occurrence analysis.
First, to identify potential studies on factors influencing the adoption of autonomous
vehicles, autonomous aerial vehicles, Mobility-as-a-Service and micromobility, the study
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selected references from two databases, Elsevier’s Scopus and Web of Science, as these
two are the largest scientific peer-review interdisciplinary databases (Rogov & Rozenblat,
2018). The search strings are set as: “Title (autonomous vehicle OR driverless cars or dri-
verless vehicles) and Title (intention AND to AND use) or Title (adoption) or Title (atti-
tudes) or Title (accept)”, which are used to identify the literature on the public’s
intention to adopt autonomous vehicle. Likewise, we repeated this search procedure
but replaced the “autonomous vehicle” with “autonomous aerial vehicle” or “drone”,
“Mobility-as-a-Service” or “MaaS” and “micromobility” or “scooter” or “bike/bicycle”
sharing. All the search categories are confined to “Transportation” and document type
are limited to “Article”. The search was conducted in June 2021. The second step was
the refinement of the works by reviewing the abstracts and full-text articles identified
in the first step to ensure their relevance. The following inclusion and exclusion criteria
were used: (1) the peer-reviewed empirical studies which reflect the first-hand infor-
mation ranging from 2013 are included; (2) the research subjects are end-users instead
of other relevant stakeholders are included; (3) the research aims and scopes are irrelevant
to the adoption influencers are excluded; and (4) those studies that only discussed related
themes, such as ride-hailing and car-pooling, but not within the four themes are excluded.
This step reduced the number of papers from 238 to 62.

To identify the salient research focus and uncover the potential associations among AV,
drone, MaaS and MB, a keyword co-occurrence analysis network was conducted based on
the rationale that shared keywords imply an intellectual relationship (Noyons, 2001) and
an overall structure of knowledge (Lee et al., 2018). Here, the research applied a network
analysis software Gephi (https://gephi.org) to assess keywords. The node size in the

Figure 1. The keywords co-occurrence analysis visualisation, created by Gephi (the size of the nodes
indicates the frequency of the keywords, and the colour indicates the cluster to which the keywords
belong; node frequencies below 4 are not shown).
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network diagram reflects the degree centrality, which serves as an indicator of the
keyword occurrence and the level of research attention. As shown in Figure 1, the key-
words co-occurrence analysis results provided a preliminary overview of the research
focuses. First, except for the four themes, the most representative keywords are Attitudes,
Mobility behaviour, Technology acceptance and Survey, which appear 21, 15, 13 and 8
occurrences separately. These occurrences present the key focuses of the selected
research. Second, the cluster analysis allows us to identify how each keyword is intensely
connected with others. Not surprisingly, it is found that MaaS is linked with AV, drones
and Micromobility, and several relevant topics such as Shared mobility. In addition to
the four new mobility technologies and services clusters, a fifth cluster is identified,
which is a method-based cluster presenting commonly leveraged methods such as SP
(stated preference), clustering analysis and logit models. Similarly, several expected
associations are also identified among these new mobility technologies and services.
For instance, AV, drone and MaaS shared several keywords such as Mobility behaviour,
Attitudes, Technology acceptance and Environmental friendliness.

3. Popular theoretical frameworks and modelling approaches

This section elaborates on the theoretical framework studies to explore the adoption of
the four themes: autonomous vehicle (AV), drone, micromobility (MB) and Mobility as a
Service (MaaS). In exploring the determinants of the adoption of new mobility technol-
ogies and services, the most commonly used theoretical frameworks can be classified
into three types. The first one generally investigates in reference to three conceptual
pillars:sociodemographic characteristics, attitudinal preferences, as well as mobility and
travel-related patterns (Eker et al., 2020). Extending from the three pillars, several
others have been developed and added, which are built environment (Fishman, 2016;
Fishman et al., 2014), psychographics (Clothier et al., 2015; Degele et al., 2018), geography,
environment, weather (Campbell et al., 2016; Rosenfeld, 2019), personal traits (Payre et al.,
2014), etc. (see Appendix). The second one is developed from the theories of technology
(or psychological) acceptance. While the two frameworks are partially in line with several
respects, the second framework places more emphasis on the process of technology pen-
etration and relationship between end-users and their self-identity and technology (Wang
et al., 2020), and draws on socio-demographic and travel patterns as moderating factors.

As the second framework is not self-evident, here we mainly discuss the second frame-
work (see Table 1), including a family of models: Theory of Reasoned Action (TRA), Theory
of Planned Behaviour (TPB), Unified Theory of Acceptance and Use of Technology (UTAUT)
and Technology Acceptance Model (TAM), Car Technology Acceptance Model (CTAM),
Innovation Diffusion Theory (IDT) etc. Most models within this strand can be traced
back to the TRA (Ajzen & Fishbein, 1975) and the TRB (Ajzen, 1985). They both provide
a recognised theoretical basis for understanding and predicting consumers behaviour
and intention (Jing et al., 2020). Followed by TRA and TPB models, Davis et al. (1989)
developed the TAM that attempts to explain a user’s intention to adopt technology
based on two aspects: perceived usefulness (PU), and perceived ease to use (PEU).
Given the consideration of distinct attributes of various technologies, prior empirical
studies typically incorporate additional factors to extend the TAM framework. For
instance, Choi and Ji (2015) argued that acceptance to AVs may also require trust,
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perceived risk and personal traits. Schikofsky et al. (2020) found that, beside PU and PEU,
emotional factors (e.g. pleasure, fun, enjoyment) should also be integrated into the MaaS
adoption framework.

As an extension of TAM, UTAUT was developed to assess the likelihood of success for
new technology acceptance and to understand the drivers and barriers of acceptance
(Venkatesh et al., 2003). There have been several extensions and modifications. For
instance, Manfreda et al. (2019) included extra psychological factors (i.e. perceived risk
and perceived satisfaction) into the AV adoption framework based on UTAUT. Based on

Table 1. The summary of main conceptual frameworks and practical methods.

Concepts Framework Models
The constructs (or

beliefs) Examples of studies

Technology acceptance model (TAM) (Davis
et al., 1989)

Perceived usefulness
(PU)
Perceived ease of use
(PEU)

AVs Choi and Ji (2015)
Dirsehan and Can (2020)
Panagiotopoulos and
Dimitrakopoulos (2018)

Drones Leon et al. (2021)
MB

MaaS Schikofsky et al. (2020)
Lopez-Carreiro et al. (2021)

Unified Theory of Acceptance, and Use of
Technology (UTAUT) (Venkatesh et al.,
2003)

Performance expectancy
Effort expectancy
Social influence
Facilitating conditions

AVs Manfreda et al. (2019)
Zmud et al. (2016)
Sener et al. (2019)

Drones
MB

MaaS Ye et al. (2020)
Car Technology acceptance model (CTAM)
(Osswald et al., 2012)

UTAUT+
Anxiety
Perceived safety
Self-efficacy
Attitudes towards
using technology

AVs Sener et al. (2019)
Zmud et al. (2016)

Innovation diffusion Theory (IDT) (Ryan
et al., 2015)

Relative advantage
Compatibility
Complexity
Observability
Trialability

AVs Wang et al. (2020)

Drones Yoo et al. (2018)
MB

MaaS
Mixed methods TAM + IDT AV Yuen et al. (2020a)

TPB + IDT E-shared
Scooter

Eccarius and Lu (2020)

UTUAT + TPB AV Yuen et al. (2020c)
Practical methods
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UTAUT theory constructs, CTAM framework added variables to these technology adoption
models based on automotive technology research to examine an individual’s intention to
accept car-related technology (Osswald et al., 2012). CTAM proved to be an effective
explanatory model for exploring AV adoption factors as it considers the car-exclusive
and context-specific factors, such as perceived safety and self-efficacy.

In parallel with the above frameworks that are developed based on TRA and TPB, the
innovation diffusion theory (IDT) is another popular framework explaining why individuals
choose to adopt or reject an innovation based on their beliefs (Ryan et al. 2015). Consid-
ering the relative advantage and complexity of the IDT, several studies (Yoo et al., 2018;
Yuen et al., 2020c) applied IDT theory to the TAM. Furthermore, there are several hybrid
models used to uncover the adoption determinants, which include TPB and IDT, UTAUT
and TPB, TAM and TPB, etc.

A review of these theoretical frameworks leads to three findings: first, although tech-
nology acceptance frameworks were initially used to explore attitudes towards emerging
technologies, it has gradually been adopted to understand the public’s acceptance to
new mobility services (e.g. studies by Lopez-Carreiro et al., 2021; Schikofsky et al.,
2020), given that new mobilities are progressively adopting an integration of technol-
ogies and services, rather than a single form. Second, as mobility technologies and ser-
vices develop and our knowledge of their characteristics increases, the composition of
the constructs will vary. For example, Kapser and Abdelrahman (2020) excluded effort
expectations in the UTAUT model when looking at automated delivery vehicles, given
the evidence of familiarity with mobile applications. Third, as the context changes, we
also need to consider incorporating emerging constructs to capture customers’ attitudes.
It is found that the prevalence of COVID-19 had a profound impact on mobile behaviour
and showed an active and important role in accelerating the consideration of auton-
omous vehicles (Ribeiro et al., 2022; Said et al., 2021).

With regards to the practical methods and modelling, the commonly used techniques
can be summarised into seven types: machine learning, structural equation modelling,
discrete choice modelling, correlation or regression analysis, clustering analysis, factor
analysis and qualitative analysis. As shown in Table 1, discrete choice modelling and struc-
tural equation modelling are widely used in current studies, accounting for roughly 40%
and 21%. Machine learning, which relies on large amounts of user data, has emerged as an
emerging trend. However, given that many of the new mobility technologies have not
been put into use, it is not surprising that there is little research into their application
by using the approach.

4. Factors affecting new mobility technologies and services adoption

This section focuses on reviewing the identified factors affecting the adoption of each one
of the four themes and thus answering the second research question.

4.1. Autonomous vehicles

Autonomous vehicle (AV) is one that drives itself in “autopilot”mode using a range of new
technologies such as GPS, camera, vehicle-to-vehicle communications (V2V) and vehicle-
to-infrastructure (V2I) communications. There are various classification standards based
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on the degree of automation, e.g. SAE J3016 (2021), the most-cited source, defines six
levels of driving automation, ranging from No Driving Automation at Level 0 to Full
Driving Automation at Level 6. Twenty-seven studies were identified in our systematic
review that explore the adoption of AVs. These factors are grouped into socio-demo-
graphic characteristics, travel behaviour, geographical-related characteristics and latent
variables.

Socio-demographic characteristics show a significant association with AV adoption. For
example, males are more likely to own AVs or adopt shared AVs (Haboucha et al., 2017;
Payre et al., 2014; Wang et al., 2020); females show less supportive attitudes towards auto-
mobile vehicles (Nazari et al., 2018). However, a few studies (Panagiotopoulos & Dimitra-
kopoulos, 2018) found that females are more likely to embrace AVs. Besides gender, other
factors such as household composition (Nazari et al., 2018), car ownership (Liljamo et al.,
2018) and residential type (Nazari et al., 2018) are also strongly associated with the will-
ingness to AV adoption. With regard to age, education and income, studies showedmixed
results. Some scholars revealed that user groups who are younger (Haboucha et al., 2017;
Krueger et al., 2016; Liljamo et al., 2018; Wang et al., 2020), highly educated (Acheampong
& Cugurullo, 2019; Roche-Cerasi, 2019) and have higher incomes (Howard & Dai, 2014;
Kyriakidis et al., 2015) are more likely to use AVs. It is noteworthy that some factors
often come together in the same individuals, e.g. the older licenced drivers (Bansal
et al., 2016), men, highly educated individuals who live in densely populated area
(Liljamo et al., 2018). However, these findings are opposed to some other studies
(Sener et al., 2019; Yuen et al., 2020b; Zmud et al., 2016) that argued that adoption inten-
sions are substantially explained by behaviour trusts (e.g. perceived usefulness) rather
than socio-demographic factors.

With regard to travel behaviour, individuals who have long commute distances and
high travel times are more likely to use AVs (Haboucha et al., 2017; Kyriakidis et al.,
2015). Similar to individuals with high vehicle miles travelled (VMT), they expressed a
more positive attitude towards adopting AVs than other respondents (Bansal et al.,
2016; Kyriakidis et al., 2015). Individuals with multimodal travel patterns are more open
to adopt shared Avs (Krueger et al., 2016). A different study indicated that those who
eschew vehicle ownership and have already experienced car-sharing are more likely to
adopt AVs (Lavieri et al., 2017).

Geographical differences may also influence AV adoption. For example, compared to
Americans, Israeli individuals are more willing to accept AVs, whereas gender plays a
more significant role in the choice decision only for Israelis (Haboucha et al., 2017). This
may be due to the religious difference between the two countries. Schoettle and Sivak
(2014) compared the public views towards AVs in the US, the UK and Australia. The
results from the three countries were similar in most regards, with some subtle but note-
worthy differences. For instance, although holding a positive attitude towards AVs, the US
respondents are more concerned about data privacy and liability compared to the other
two countries. Research focusing on four cities in the State of Texas found that Dallas
respondents show a higher possibility to become shared AV users due to their higher will-
ingness to adopt ride-hailing (Uber) as an alternative to private vehicles compared to the
other three cities (Sener et al., 2019). In terms of residence types, there is no unanimous
agreement. Some scholars find that individuals residing in dense areas (Bansal et al., 2016;
Liljamo et al., 2018; Roche-Cerasi, 2019) or diverse land use areas (Nazari et al., 2018) are
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more likely to become AV users. However, some studies (Lavieri et al., 2017; Wang et al.,
2020) found that urban and rural respondents have little difference in their willingness to
adopt AVs.

Regarding latent variables, respondents’ attitudes are strong contributors to the adop-
tion of AVs. In general, people who have positive attitudes toward technologies, e.g. trust
in technologies (Choi & Ji, 2015; Dirsehan & Can, 2020), interest in technologies (Bansal
et al., 2016; Haboucha et al., 2017; Lavieri et al., 2017; Rahimi et al., 2020; Zmud et al.,
2016) or pro-AV sentiment groups (Haboucha et al., 2017), are more likely to use AVs.
Some studies also show that people who are concerned about the environment may
also be potential users of AVs (Dirsehan & Can, 2020; D. Lee et al., 2019; Nazari et al.,
2018). Besides technology considerations and environmental aspects, attitudes towards
transportation modes also largely affect the adoption of AVs. Studies reveal that
people who are supportive of public transportation (Haboucha et al., 2017) or mobility-
on-demand (Lavieri & Bhat, 2019; Nazari et al., 2018) are more willing to use AVs.
Worries of privacy (Lavieri & Bhat, 2019; Zmud et al., 2016) safety and self-identity expres-
siveness (Wang et al., 2020) as well as the driving culture (Haboucha et al., 2017) proved to
be the key barriers to the (S)AVs adoption. What is interesting here is that some individ-
uals believe AVs are safer than conventional cars and thus they are willing to adopt them;
others are concerned about safety and do not intend to use them (Haboucha et al., 2017;
Nazari et al., 2018). Some studies (Choi & Ji, 2015) also revealed that safety is not an impor-
tant factor for predicting AV adoption.

The strand of applying technology acceptance model families (Choi & Ji, 2015; Dirse-
han & Can, 2020; Manfreda et al., 2019; Wang et al., 2020) also provides several innovative
insights into unpacking key influencers of AV adoption. Perceived Usefulness and Trust
act as significantly positive influencers on behaviour intention among TAM constructs
(Choi & Ji, 2015; Manfreda et al., 2019; Yuen et al., 2020c). Social influence, such as
valuing someone’s positive opinion, can also exert a strong impact on people to use
AVs (Sener et al., 2019; Zmud et al., 2016). Surprisingly, Perceived Ease to Use only has
a weak influence on people’s intention to adopt AVs (Choi & Ji, 2015), which may be
due to the fact that the experience with traditional vehicles makes it easier for people
to switch to AVs.

Psychological and personal traits perspective extend the understanding of influential
factors regarding AVs adoption. In this contribution by Charness et al. (2018), emotional
stability and openness to experience are positive influencers while extraversion personal-
ities showed less willingness to use AVs. Other perspectives on personal traits found locus
of control and sensation seeking correlate with decision on AV adoption. For instance, the
individual with an internal locus control who believe human control and are reluctant to
hand over control over others are disinclined to use AV (König & Neumayr, 2017) whereas
the individual with an external locus of control who believe that human will always cause
accidents, especially those who also experience difficulties with driving, such as vulner-
able cohorts, have a greater intention to use AV (Choi & Ji, 2015).

4.2. Drones

Drones (also known as autonomous aerial vehicles or unmanned aerial vehicles) is an air-
craft without an on-board human pilot. While the technology per se is not new, the
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determinants affecting how the public perceives the plethora of emerging civil drone
applications, such as parcel delivery and flying taxis, are ambiguous. Twelve studies inves-
tigating the adoption of drones were identified in the systematic review, particularly from
the perspective of socio-demographics, built environment, unique determinants of tech-
nology and latent variables.

Socio-demographic factors are very much related to the public’s acceptance of drone.
Males hold more positive attitudes towards the adoption of drone than females (Lidynia
et al., 2017). In terms of age, younger people have more supportive thoughts on drone
than people older than 55 (Reddy & DeLaurentis, 2016). However, Eißfeldt et al. (2020)
research showed that the age group of 65 and above also tend to be more likely to
accept the application of drones. Further studies are needed to figure out the reason
behind this difference. In terms of education, people with high school or lower education
generally feel negative about the drones (Leon et al., 2021), which may be explained by
their lack of knowledge of drones. Here, it is also worth mentioning that STEM (science,
technology, engineering and math) background is not a relevant factor for people to
accept drone adoption (Aydin, 2019). Compared to education, prior knowledge of
drones plays a greater role, either in terms of affecting the acceptance of flying cars
(Eker et al., 2020) or drone delivery (Leon et al., 2021). The more people are informed
about the drone applications, the more they hold a supportive attitude towards it (Clo-
thier et al., 2015; Lidynia et al., 2017). Compared to layperson, a good knowledge or a per-
sonal user experience has also been found to influence the perceptions of the privacy and
risk (Lidynia et al., 2017), and sometimes even the perceived benefits of drones (Tan et al.,
2021). The study also shows that a household with children is in less favour of drone’s
application (Reddy & DeLaurentis, 2016). This could be understood as a concern for chil-
dren’s safety.

Geographically, people residing in the Midwest States in US have negative opinions
about drones, while people living in the Western States are more positive (General,
2016). The difference also occurs between countries; for example, people living in Israel
are positive about the drone compared to people from the US (Rosenfeld, 2019).
Indeed, this difference is, to some extent, caused by cultural bias. For instance, citizens
of Germany and Italy are more likely to be concerned about privacy issues arising from
drones than in some countries where CCTV is prevalent, such as the UK (Lidynia et al.,
2017). Residence type may also affect people’s perceptions. The study by Eißfeldt
et al.’s (2020) showed that residents in larger cities are more supportive of the drone
adoption, which echoes with the IOG’s (2016) research in the U.S. that urban residence
are likely to adopt drone delivery, while the rural and suburban residence are sceptical.
However, other studies also indicated that there is no connection between urban and
rural areas (Aydin, 2019).

There are also several unique exogenous and endogenous determinants affecting the
degree of drone adoption: (1) application purposes, (2) usage contexts and (3) technol-
ogy-related features. First, in general, people are more likely to accept the use of drone
when it is for the common good. The uses that benefit the society such as public
safety and scientific research can be easily accepted (Aydin, 2019). Emergency uses are
also on the accepted list (Lidynia et al., 2017). However, recreational uses, commercial
uses and hobbies are not in favour of the interviewees (Aydin, 2019; Boucher, 2016). As
for military uses, it is somehow debatable. Some research indicates that people can
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accept police and military usage of the drones (Boucher, 2016), while other studies show
the opposite (Clothier et al., 2015). Second, the acceptance of drones varies considerably
depending on the varying usage contexts. The study in Singapore found that industrial
areas have the highest acceptance, followed by recreational and commercial areas (Tan
et al., 2021). Residential areas were the least acceptable usage contexts for drones.
Besides, several features associated with drones’ technologies were found instrumental
for affecting adoption, such as noise degree, overhead flying routes and cameras. It is
not surprising to find that the public perceive drones with cameras are mode risky
than those without, thus hindering their intention to adopt (Aydin, 2019).

As for latent factors, people’s attitudes also have different influences on the adoption
of drone s. Some studies show that privacy concerns can be the barrier of drone adoption
(Lidynia et al., 2017; Rosenfeld, 2019). However, another study also indicates that this
concern about privacy affects people from only rural areas negatively (Yoo et al., 2018).
Similar findings were found for concerns about safety and risk issues. While safety is col-
lated to be an important consideration for drones’ adoption, the doubts are a little more
pronounced among urban populations. What is more, studies also conclude that safety
and risk concerns may not be related to the public’s acceptance of drone adoption (Clo-
thier et al., 2015; Rosenfeld, 2019).

These differences in people’s perception of safety may be due to the different sample
regions in different studies. Furthermore, some studies have specifically pointed out that
lack of regulation and law enforcement will also put people that are not in favour of drone
adoption in the population groups (Leon et al., 2021). Studies show that people with an
interest in technology are more positive about drones (Eißfeldt et al., 2020; Yoo et al.,
2018). Environmental concerns also play an important role in people’s intention of
drone adoption. Some people are worried about the counter environmental effect of
drone adoption such as noises, pollution and danger to wildlife (Kellermann et al.,
2020). While there are positive attitudes and voices that believe in the benefits of
drones, such as faster speed, more eco-friendly, and potential economics and environ-
mental gains.

4.3. Micromobility

Micromobility refers to vehicles that are low-speed, small, lightweight and typically used
for short journeys (ITDP, 2021), including scoots, monowheels, e-skateboards, shared e-
cargo, hoverboard, etc. As shared bicycle and shared e-scooter are two of the most prom-
ising (Liao & Correia, 2020) and the fastest growing models, this study particularly
reviewed eleven studies on the motivators and barriers to the adoption of these two
exemplars.

Similar to other new mobility themes, socio-demographic characteristics strongly
affect the usage of micromobility. Specifically, young to middle age males are more
likely to adopt shared bicycles (Campbell et al., 2016) and shared cargo bicycles (Hess
& Schubert, 2019). Meanwhile, gender differences are evident in some countries. For
instance, an empirical study in Mashhad (Iran) found that females who have strong reli-
gious background may be hesitant towards using bike-sharing (Abolhassani et al.,
2019). Li et al. (2019) found females preferred bike sharing to free-floating ones.
However, there are discrepancies in income and education findings. Fishman et al.
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(2014) argued that high-income and highly educated population groups are inclined to
use shared bicycles in Melbourne and Brisbane, while Campbell and his colleagues
(2016) argued that low-income groups with lower education are more inclined to use
shared bicycles in Beijing, China. This divergence can be explained by several factors,
including cultural differences. To date, with a few exceptions, little research has discussed
the adoption factors of E-scooter sharing, as it started penetrating the market since 2015.
Typically, young and highly educated population groups have a higher probability of
using shared scooters (Aguilera-García et al., 2020; Degele et al., 2018; Eccarius & Lu, 2020).

Several travel behaviour-related factors also significantly affect the choice of micromo-
bility. The population groups that travel shorter distances and prefer cycling and walking
have a higher likelihood to use micromobility (Aguilera-García et al., 2020; Campbell et al.,
2016; Hess & Schubert, 2019). An unintuitive finding pertaining to shared electric scooters
is that people who have a driving licence or own a car are more interested in using scoo-
ters in Madrid, Spain (Aguilera-García et al., 2020). Also surprisingly, Bieliński and Ważna
(2020) found that the individual who owns (E)-scooter is more inclined to adopt E-scooter
sharing service in Tricity, Poland.

In contrast to the AVs and drones, the built environment and weather play stronger
roles in influencing the individual’s intention to use micromobility. This argument is
not surprising given the attributes of most micromobility devices, such as lower speed
(20 MPH or less), shorter distance (1.5–2.9 km) and no canopy. Proximity to shared
bicycles was found to be a significant factor (Abolhassani et al., 2019; de Chardon et al.,
2017; Fishman et al., 2015). Besides, a number of cycling-friendly environmental factors
have been found to play an important role in accelerating public adoption of bike-
sharing. These factors include good quality pavement and separate cycling lanes (Abol-
hassani et al., 2019; Hess & Schubert, 2019). Temperature, weather and air quality
factors are also found to have a great impact on an individual’s intention to use micromo-
bility. For instance, precipitation, wind and heat and poor air quality are factors that
hinder the wider adoption of shared bicycles (Campbell et al., 2016; de Chardon et al.,
2017).

Several latent variables that encourage or discourage micromobility’s adoption have
also been identified. Factors hindering broader adoption include privacy concerns (Agui-
lera-García et al., 2020), safety concerns and perceived difficulty or inconvenience of use
(Fishman et al., 2014; Fishman et al., 2015). For instance, the helmet requirement, long
sign-up procedure and low accessibility are found to significantly decrease the likelihood
to adopt shared bicycles. Besides, individuals who are more concerned about the environ-
ment are more likely to use shared bicycles or shared electric scooters (Aguilera-García
et al., 2020; Eccarius & Lu, 2020).

4.4. Mobility-as-a-Service

“Mobility as a Service” stands for purchasing mobility services as a package based on con-
sumers’ needs instead of purchasing the means of transport (Kamargianni et al., 2016). To
explore the key factors of MaaS adoption from a user point of view, 12 studies have been
identified view. These factors are then grouped into socio-demographic characteristics,
built environment, travel behaviour, personalities and attitudes of the user, as well as
the perceived usefulness and social influence.
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Socio-demographic characteristics play a significant role in MaaS adoption. In a case
study in Manchester, Matyas and Kamargianni (2021) found that age is inversely related
with the likeness to use MaaS Package. A study focusing on respondents from the Nether-
lands shows that younger people between 18 and 34 years old tend to be more willing to
adopt MaaS schemes (Alonso-González et al., 2020). Similar conclusions were also drawn
from a study in Australia, which indicates that full-time employed young individuals are
the potential MaaS users, while older retired individuals are lacking interest in MaaS (Vij
et al., 2020). With regards to gender, there are mixed findings. Caiati et al. (2020) found
that females are more likely to subscribe to MaaS than males, while Matyas and Kamar-
gianni (2021) found that males have a higher inclination to MaaS adoption than
females. Some studies (e.g. Lopez-Carreiro et al., 2021) also suggested the insignificance
of gender influencing MaaS subscription choice. Beside age, gender and occupation, edu-
cational background is also a key factor for adopting the MaaS. Prior studies (Alonso-Gon-
zález et al., 2020; Zijlstra et al., 2020) found that the population groups that are willing to
use MaaS typically have higher levels of education and income. Household composition is
also critical to the adoption of MaaS. In general, families with younger kids are less likely to
become MaaS users. This may be due to the relatively high demand for vehicle capacity,
which limits the choice of public mobility services for households.

In terms of built environment, the empirical studies in Netherlands (Alonso-González
et al., 2020) and Spain (Lopez-Carreiro et al., 2021) implied that people residing in a
higher urbanised area are more willing to use MaaS. However, this is inconsistent with
research by Vij et al.’s (2020) in Australia, which showed that in addition to the Sydney
metropolitan area, there is a welcoming market for MaaS in remote and rural areas in
New South Wales – even more so than in Sydney. Differences in the transport systems
of the two countries may be the reason behind these contradictory findings.

Travel behaviour is also an important factor. Some studies (e.g. Lopez-Carreiro et al.,
2021) have argued that travel behaviour and attitudes are stronger predictors of MaaS
uptake than socio-demographic variables. It is found that respondents’ conventional
mode choices also largely affect the acceptance of Hoerler et al.’s (2020) study finds
that people who use car-sharing more than two times a month are more likely to
adopt MaaS. People who have public transport cards and are frequent users of journey
planners tend to use MaaS schemes more easily (Alonso-González et al., 2020; Ho et al.,
2020; Matyas & Kamargianni, 2019); the same also goes for cyclists. However, in the
case of frequent public transport users who are also potential adopters of MaaS, the will-
ingness to pay for MaaS is not that high (Ho et al., 2018). The reason is mainly that public
transportation users may overlap with travel cost-sensitive groups who have relatively
low income. Besides, people who already use shared mobility services are also more
likely to embrace the MaaS schemes (Alonso-González et al., 2020). Conversely, uni-
mode users (those who do not like multimodality or intermodality) show less interest
in joining MaaS schemes. The least potential MaaS users are the car users, because
they usually believe in the necessity of car ownership as a family with children (Alonso-
González et al., 2020), or they are just more addicted to private vehicle travel. Schikofsky
et al. (2020) also observed that people tend to compare the new travel behaviours with
their habitual one in the process of adoption and thus suggested that the transition from
the current travel behaviour to one using MaaS should be gradual.
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Public attitudes towards new mobility services are also strong factors in the adoption
of MaaS. In general, people who develop curiosity about technology and innovations tend
to be more open towards MaaS. People who showmore concerns about the environment
(i.e. pro-environment awareness) are more likely to embrace MaaS as it is seen as a sus-
tainable alternative to current travel options (Hoerler et al., 2020). Privacy is another
concern in the application of MaaS, which functions mainly via a digital platform. Personal
information leak is always regarded as a potential risk of such services as MaaS (Ye et al.,
2020). Beside the attitudes towards technology in general and MaaS in particular, the
extended psychological factors such as personality and emotional gains are also raised
by scholars. A study in Germany demonstrates that users’ hedonic motivations such as
the feeling of autonomy, competence and being related to a peer user group play an
equal role as the perception of usefulness in MaaS adoption (Schikofsky et al., 2020).

The features of MaaS such as clarity of interface and convenience play great roles in the
individuals’ decision on adoption. Several surveys argued that the MaaS digital interface
should be easy enough to use (Ye et al., 2020), so that it will not become a barrier to MaaS
adoption. The degree of flexibility of the MaaS schemes is a very appealing factor that
affects people to join the scheme as it supports the individuals’ perception about person-
alised mobility (Schikofsky et al., 2020), as some people hesitate to use MaaS schemes as
they are concerned about the ease of use. Key factors affecting the adoption of MaaS are
also latent attributes such as the personalities of the users, as well as the perceived use-
fulness and social influence.

There is an interesting discussion on the role of social influence. It is found that policy
recommendations for MaaS adoption may directly convince people to become intended
consumers, whereas the effect of users’ ratings and feedback on the websites has not
been agreed upon, Hoerler et al. (2020) found it to be insignificant, while Caiati et al.
(2020) found it to be a strong factor, with similarly important factors being the social
network marking share.

5. Discussion and conclusion

New mobility technologies and services have the potential to offer solutions to a series of
transport-related problems such as pollution, congestion, unpleasant travel experiences,
as well as first- and last-mile in-connectivity. To promote their popularity and implemen-
tation, this study focuses on reviewing the key factors affecting the individuals’ intentions
to adopt new mobility technologies and services (see Table 2) and compares the main
theoretical frameworks and analytical methods of previous research.

This review has several interesting observations which will shed lights on further
research. First, by synthesising the key factors influencing two new mobility technologies
and two newmobility services, we found that there are several (1) shared, (2) exclusive, (3)
opposing and (4) mixed impacts factors that strongly influence the uptake of new mobi-
lities (see Table 2). For instance, technology interest and perceived usefulness proved to
be important for four themes. With regards to exclusive factors, the pro-AV and locus of
control factors are significantly affecting the adoption of AVs. Noise, pollution and danger
to wildlife (Kellermann et al., 2020), as well as the type of drone’s operations, are found to
be of high concern and discourage one’s intention of using drone. Regarding micromo-
bility, a wide range of factors (such as cycling-friendly infrastructure, topography,
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weather/air quality/temperature) are highly related to the intention to use micromobility.
MaaS typically shares a similar magnitude of adoption factors but has an additional one –
attitudes toward multimodal transport. Notably, observations of contrasting factors (e.g.
household with children, car ownership) influencing the acceptance of new mobilities
seems to provide more far-reaching insights into our understanding and practical impli-
cations. For example, incentives to stimulate increased AV ownership may discourage
public interest in the adoption of MaaS, so a rich understanding of the dichotomies
between different new mobility technologies and services will help to inform policy
decisions on the sequence of launch and development priorities of new mobility technol-
ogies and services. Furthermore, in consistent with previous work, this study finds several
mixed impacts factors (e.g. age, gender, education, income). This finding highlights the
significance of employing some methods such as cluster analysis to capture character-
istics of potential adoption groups using multiple factors. In recent years, some studies
(Alonso-González et al., 2020; Lopez-Carreiro et al., 2021; Matyas & Kamargianni, 2021)

Table 2. A summary of key factors influencing the adoption of AV, drone, Micromobility and MaaS.
Factor types Factor AV Drone MB MaaS

Exogenous
factors

Socio-demographic Gender (*) (*) (*) (*)
Age: the young group (*) (*) (*) (*)
High level of education (*) (−) (*) (+)
High income (*) (*) (+)
Household with children (+) (−) (−)

Mobility and travel
related patterns

Travel distance: long (+)
Driving frequency: high (+) (+)
Uni-mode preference (+) (−)
Car ownership (−) (+) (*) (−)

Geography Geographical regions (+) (+)
Built environment Residence types (*) (*) (*)

Proximity to services (+)
Bike friendly infrastructure/ topography (e.g.
lane flatness)

(+)

Weather & environment Temperature/weather/air quality (+)
Noises, pollution, wildlife (*)

Personal traits (+) (+)

Attitudes
Technology interest (+) (+) (+) (+)
Passionate for driving (−)
Environment concern (+) (*) (+)
Public transport (+) (*)
Pro-AV sentiment (+)
Safety (*) (/) (−) (−)
Security (*) (−) (−)
Locus of control (*)
Mobility-on- savviness (+)
Multiple transport mode (+)

Technologies
acceptance theories
related factors

Perceived usefulness (PU) (+) (+) (+) (+)
Perceived ease to use (PEU) (/) (+) (+)
Social influence (SI) (+)
Perceived trust (PT) (+) (*)
Perceived safety (*)
Attitude towards technology (+) (+) (+)
Facilitating conditions (+) (+)

Endogenous factors
Technology and service-related attributes
(e.g. automation levels, noise degree,
convenience, price and subscription
business models)

(+) (+) (+) (+)

Note: + indicates positive relationship, − indicates negative relationship, / indicates the factor is insignificant, and * indi-
cates there is a mixed finding.
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have begun to experiment with cluster analysis to uncover the adoption factors from a
multifactorial perspective.

Second, this study classifies the current theoretical frameworks into three types: (1)
three pillars and their extension; (2) technology acceptance theory families and (3)
exogenous and endogenous factors, which draws a big picture of the key determinants
of new mobility adoption. As discussed in Section 3, the theoretical frameworks need
to be constructed to reflect the exclusive features of technologies and services, as well
as the changes in context (e.g. the COVID-19). Therefore, to better capture the key deter-
minants of new mobility adoption, more effort can be put into developing flexible and
theme-specific frameworks by including or excluding several constructs from models
such as TAM, UTAUT, CTAM. It would equally be worthwhile to conduct comparative
studies using different frameworks and evaluating their effectiveness in predicting
acceptance.

Our study also provides some policy implications. First, it is of great necessity to include
a spatio-temporal perspective through doing regular surveys (Ho et al., 2018), which will
examine how people’s attitudes towards and demand for new mobility technologies and
services change over time. Being aware of the heterogeneity among areas and doing
comparative studies will facilitate the researchers, policy makers and industrial sectors
to identify the early trials (neighbourhood, regions) and test the commercially availability,
e.g. Vij et al. (2020) identified Melbourne, Canberra and Sydney for the early launch of
MaaS through surveying 3985 geographically and demographically representative Austra-
lians nationwide. Lopez-Carreiro et al. (2021) also argued that longitudinal study will help
industrial sectors to better understand the post-adoption loyalty.

Second, to encourage the uptake of new mobility technologies and services, further
promotion would benefit from undertaking a careful market segmentation, leading to
the development of targeted strategies for different customer segments. For instance,
Lopez-Carreiro et al. (2021) suggested tailored strategies for four MaaS customer seg-
ments in reference to a strategy package composed of six main lines of actions. Some bar-
riers, such as high mobility ownership and low technology adoption may be prevalent in
several customer groups. Strategies that directly address these barriers can attract a larger
group of users (Alonso-González et al., 2020). Besides, a customer-centric approach can
help suggest strategies for changing (or expanding) business areas and acquiring new
customers (Degele et al., 2018).

Third, we also believe that the equivalent of market segmentation is a careful seg-
mentation of technology and services. The existing studies (e.g. Ho et al., 2020; Matyas
& Kamargianni, 2019) have found that the public’s attitudes towards the same new
mobility technologies and services may vary depending on their attributes (e.g. the
automation degree, noise levels, the sign-up convenience degree, payment manners
and modes bundles, etc.), application contexts and purposes (e.g. for commuting or
leisure travel, for emergency delivery or recreation, etc.). For instance, AVVs have a
high acceptance in civil protection, rescue missions and a low acceptance in parcel
delivery especially in residential areas (Tan et al., 2021; Eißfeldt et al., 2020). Future
studies could consider diverse combinations of new mobilities’ attributes, application
contexts and purposes, so as to accurately capture the public’s attitudes and behav-
ioural intentions.
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autonomous vehicles

Israel and North
America

721 Sociodemographic, attitudinal,
travel behaviour

Wang et al. (2020) private autonomous
vehicles

Singapore 353 IDT

Payre et al. (2014) Fully automated driving French 421 Sociodemographic, personality
traits

Nazari et al. (2018) private AV, shared AV (car-
sharing, ridesourcing,
ridesharing and access/
egress model)

Washington, U.S. 2727 Sociodemographic, attitudinal,
travel behaviour

Liljamo et al. (2018) AV Finland 2036 n.a.
Krueger et al. (2016) shared autonomous

vehicles
Australia 453 Socio-demographic, travel

behaviour, attributes of new
mobilities

Roche-Cerasi (2019) shared autonomous
shuttles

Norway 1419 n.a.

Kyriakidis et al. (2015) automated technology International (109
countries)

4886 Sociodemographic, personality
traits, travel behaviours,
attitudinal.

Yuen et al. (2020a) AV Singapore 274 IDT
Zmud et al. (2016) AV Austin, Texas, U.S. 556 CTAM
Sener et al. (2019) AV Texas cities

(Dallas, Houston
and Waco)

3097 CTAM

Bansal et al. (2016) shared AV, private AV Austin, the U.S. 347 Sociodemographic, travel
behaviours, technology-
based predictors

Schoettle & Sivak
(2014)

automation levels the U.S., UK,
Australia

1533 n.a.

Dirsehan & Can (2020) AV, fully automated Turkey 391 TAM
Choi & Ji (2015) AV n.a… 552 TAM
Rahimi et al. (2020) shared mobility,

autonomous vehicles
the U.S. 1390 Sociodemographic, attitudinal,

travel behaviour
Lavieri & Bhat (2019) AV ride sharing (or car

pooling), ride hailing
the U.S. 1607 Exogenous

(sociodemographic,
transportation related),
attitudinal, endogenous

Manfreda et al. (2019) AV Slovenia 382 UTAUT
Charness et al. (2018) AV Florida, US 414 n.a.
Acheampong &
Cugurullo (2019)

AV, shared AV n.a… 507 TPB

Howard & Dai (2014) AV, self-driving taxi California, US 107 n.a.
Lee et al. (2019) private autonomous

vehicles, shared
autonomous vehicles

Isreal and North
America

721 Attitudinal

Panagiotopoulos &
Dimitrakopoulos
(2018)

AV automation N.A… 483 TAM (extended)
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Continued.

Authors
Technology & Service

focus Study area
Sample
size Theoretical framework

König & Neumayr
(2017)

AV automation Australia 489 n.a.

Lavieri et al. (2017) mobility-on-demand
services AV

Washington, U.S. 1832 Sociodemographic, attitudinal,
travel behaviour

Nair et al. (2018) AV (with or without
drivers)

Washington, U.S. 1365 Sociodemographic, attitudinal,
travel behaviour

Yuen et al. (2020) AV Seoul, Korea 526 IDT
Matyas &
Kamargianni (2021)

MaaS package types:
basic, urban & extra

Greater
Manchester, UK

475 Sociodemographic, mobility
usage and ownerships

Alonso-González et al.
(2020)

MaaS pooled on demand
service (ridesharing)

Netherland 1077 Sociodemographic, mobility
characteristics, technology
characteristics,

Ho et al. (2018) MaaS service bundle Sydney, Australia 252 Mobility characteristics
Caiati et al. (2020) MaaS service bundle Amsterdam&

Eindhoven,
Netherland

1078 Social influence, socio-
demographic, transportation
related characteristics

Ye et al. (2020) MaaS service Anting New Town,
China

600 UTAUT

Vij et al. (2020) Ride hailing on-demand
service

Australia 3895 Sociodemographic, attitudinal,
travel behaviour

Matyas &
Kamargianni (2019)

MaaS service bundle London, UK 1068 Sociodemographic, travel
behaviour

Schikofsky et al.
(2020)

MaaS service Germany 1067 TAM

Ho et al. (2020) MaaS service bundle Sydney, Australia
and Tyneside,
UK

290 Sociodemographic, mobility
characteristics

Hoerler et al. (2020) carsharing Switzerland 995 Sociodemographic, mobility
characteristics

Zijlstra et al. (2020) MaaS service Netherlands 1547 Sociodemographic, mobility
characteristics, built
environment

Lopez-Carreiro et al.
(2021)

MaaS service Spain 1000 TAM

Eißfeldt et al. (2020) drone applications (10
types)

Germany 832 Sociodemographic, built
environment

Reddy & DeLaurentis
(2016)

drones U.S. 400 KAP (Knowledge, attitude,
practice)

Aydin (2019) 40 drone applications U.S. 153 KAP (Knowledge, attitude,
practice)

Office of Inspector
General (2016)

Drone delivery U.S. 1465 Socio-demographic, travel
behaviour

Clothier et al. (2015) drones Australia 510 Sociodemographic,
psychographic

Lidynia et al. (2017) drone applications Germany 200 Demographic
Boucher (2016) drone applications Manchester, UK;

Milan, Italy
focus
groups

n.a.

Yoo et al. (2018) drone parcel delivery the U.S. 296 IDT
Eker et al. (2020) flying cars 84.3% U.S., 16.7%

worldwide
692 Sociodemographic, attitudinal,

perceived behaviour
patterns

Leon et al. (2021) drone delivery U.S. 617 Tam
Tan et al. (2021) drone applications Singapore 1050 KAP (Knowledge, attitude,

practice) model
Rosenfeld (2019) drones Isareal & US US = 115,

Israel =
125

n.a.

Hess & Schubert
(2019)

e-cargo bike sharing Basel, Switzerland 301 Social practise theory
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Continued.

Authors
Technology & Service

focus Study area
Sample
size Theoretical framework

Campbell et al. (2016) electric bike sharing Beijing, China 1188 Sociodemographic,
environment and weather,
travel purpose

Abolhassani et al.
(2019)

bike sharing, bike sharing
system

Mashhad, Iran 92 Sociodemographic, services
attributes

de Chardon et al.
(2017)

bike sharing systems Europe and North
America

75 BBS Performance matrix

Fishman et al. (2014) bike sharing Melbourne and
Brisbane,
Australia

372 Sociodemographic, built
environment, mobility
ownership

Fishman et al. (2015) bikes sharing membership Melbourne and
Brisbane,
Australia

372 Sociodemographic, built
environment, mobility
ownership

Li et al. (2019) bike sharing, free-floating
bike sharing

Kunming, China 552 Sociodemographic, travel
behaviour, attitudinal

Aguilera-García et al.
(2020)

Moped scooter-sharing,
Shared mobility

Spain 430 Sociodemographic, mobility
and travel related,
attitudinal, service features

Eccarius & Lu (2020) E-scooter sharing Taiwan 471 TPB & IDT
Bieliński & Ważna
(2020)

E-scooter sharing, e-bike
sharing, e-cargo bike

Tricity, Poland 633 n.a.

Degele et al. (2018) E-scooter sharing Germany cities 53000 Sociodemographic, travel
behaviour, psychographic

TRANSPORT REVIEWS 23


	Abstract
	1. Introduction
	2. Systematic review method
	3. Popular theoretical frameworks and modelling approaches
	4. Factors affecting new mobility technologies and services adoption
	4.1. Autonomous vehicles
	4.2. Drones
	4.3. Micromobility
	4.4. Mobility-as-a-Service

	5. Discussion and conclusion
	Note
	Disclosure statement
	References
	Appendix. Selected research summaries on new mobility technologies and services.


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


