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This article presents a systematic literature review examining how trends affecting future mobility are analysed
in relation to urban mobility systems in transportation research. The review uses a bibliometric scoping phase to
identify ten literature-grounded trend categories, which are then analysed both individually and jointly. The
review synthesises how these trends are examined in relation to urban mobility-system outcomes and how
research attention and methodological approaches structure their analysis in the literature.

The findings reveal recurring cross-cutting analytical patterns. Mobility outcomes are frequently analysed as
conditional on system configuration, governance, and spatial context, yet studies rarely employ comparative
designs capable of systematically assessing alternative configurations. Innovation-oriented trends—such as
autonomous vehicles, vehicle electrification, and carsharing—dominate analytical attention, while structural
dimensions including financing arrangements and resilience, are often treated as secondary or contextual factors.
Public transport frequently appears as a central reference point but is typically analysed within isolated per-
spectives rather than as a system co-evolving under multiple simultaneous pressures. Although some studies
examine multiple trends jointly, such analyses remain uneven and highly context-specific, limiting cross-context
generalisation.

By synthesising how trends affecting future mobility are analysed in relation to urban mobility-system out-
comes, the review provides a diagnosis of current research practices. It identifies structural limitations and
research gaps in comparative and system-level analysis and clarifies why evidence on future mobility pathways
often remains fragmented.

1. Introduction

The urban mobility landscape is undergoing significant trans-
formation, driven by demographic change, economic pressures, envi-
ronmental imperatives, and rapid technological development (Agarwal
et al.,, 2018; Government Office for Science, 2019; Gulc & Budna,
2024). These developments are affecting how transport systems are
planned, operated, and financed, and are generating growing academic
attention to the trends affecting future mobility. However, the growing
number of studies examining these trends makes it increasingly difficult
to understand how different developments interact and how their im-
plications for mobility systems are analysed in the literature.

In response to climate targets and urbanisation pressures, cities are
investing in new technologies, digital infrastructure, and alternative

mobility services. These developments are reshaping urban mobility
systems, where interactions between transport demand, infrastructure
capacity, and policy intervention are particularly pronounced. These
developments are frequently examined in relation to their potential ef-
fects on urban mobility-system outcomes, including congestion, emis-
sions, accessibility, and car dependence. However, existing research
often analyses individual trends in isolation. For example, studies may
examine electric vehicles without considering spatial development or
assess shared mobility services without analysing institutional or
financial conditions. When trends are analysed separately, the literature
may overlook interactions between technological, structural, and
contextual factors that influence mobility-system outcomes.

A growing body of review literature has examined individual trends
affecting future mobility in depth, including Mobility-as-a-Service
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(MaaS), sustainable finance, vehicle electrification and micromobility
(Abbas et al., 2023; Abduljabbar et al., 2021; Bi et al., 2019; Maas,
2022). These studies provide detailed insights into specific technolo-
gies, services, or policy instruments, but they are generally organised
within distinct thematic areas. As a result, they offer limited insight into
how different trend-specific literatures conceptualise mobility-system
outcomes, which contextual conditions they foreground, and where
analytical gaps recur across trends. A smaller number of broader studies
examine multiple developments shaping future mobility systems
(Agarwal et al., 2018; Metz, 2016; Nikitas et al., 2017; Roca-Puigros
et al., 2023), but these contributions are often conceptual or
scenario-based and do not systematically evaluate how peer-reviewed
research analyses different trends or integrates evidence across
perspectives.

Against this background, this paper examines how trends affecting
future mobility are analysed across the transportation research litera-
ture. In this review, trends are treated as literature-grounded analytical
categories. A trend affecting future mobility is understood as a recurring
development discussed in the literature as influencing passenger
mobility or urban mobility-system outcomes (Government Office for
Science, 2019; Nikitas et al., 2017). Shocks or black-swan events are
not treated as trends in themselves, but are considered relevant when
they are discussed as part of broader disruption dynamics affecting
mobility systems. Future mobility is understood here not as a single
forecast or predetermined trajectory, but as the range of possible
changes in urban mobility systems associated with such trends. Urban
mobility-system outcomes are understood as the effects, performance
dimensions, or system-level consequences through which the reviewed
literature evaluates how trends relate to urban or passenger mobility
systems.

The paper presents a systematic literature review of ten selected
trends affecting future mobility. It analyses how research attention is
distributed across these trends and how they are examined in relation to
urban mobility-system outcomes. It also identifies cross-cutting analyt-
ical patterns in the literature, including recurring approaches to and
limitations in the integration and comparison of trends at the system
level. This synthesis contributes by connecting insights that remain
fragmented across trend-specific reviews and broader conceptual
studies.

By identifying these patterns, the review highlights structural limi-
tations and research gaps in how trends affecting future mobility are
analysed in the literature. In particular, the findings show that
innovation-oriented developments often receive greater analytical
attention, while structural factors influencing mobility-system outcomes
are frequently treated as contextual conditions rather than central
analytical variables. These patterns help explain why evidence on future
mobility pathways often remains fragmented, context-specific, and
difficult to generalise.

The remainder of this paper is structured as follows. Section 2 de-
scribes the methodology adopted for the literature review. Section 3
presents the main findings, including trend-specific results, cross-cutting
analytical patterns, and the limitations of the review. Section 4 con-
cludes with a summary of the paper’s main contributions and their
implications for future research.

2. Methodology
2.1. Stage 1: Bibliometric scoping and trend identification

Stage 1 was designed as a structured bibliometric scoping phase to
identify trends affecting future mobility in the scientific literature. The
purpose of Stage 1 was to derive a transparent, literature-grounded set of
such trends for systematic examination in Stage 2.

A broad search was conducted in the Web of Science Core Collection
in June 2024 using the Topic query: ("future mobility" OR "mobility
trend*" OR "future of transport” OR "transport transformation" OR
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"transport innovation") applied across all available WoS Core Collection
editions, with no restrictions on year, document type, or language,
consistent with the exploratory aim of Stage 1. The search returned
1,655 records, which formed the dataset for bibliometric analysis.

Keyword co-occurrence analysis was performed in VOSviewer using
Author Keywords, which provide author-validated descriptors of a pa-
per’s core concepts. A minimum occurrence threshold of 5 was applied,
consistent with bibliometric practice for datasets of comparable size. A
total of 119 Author Keywords met this threshold, of which 118 belonged
to the largest connected component and were used to construct the co-
occurrence network shown in Fig. 1.

Because VOSviewer clusters are based on statistical co-occurrence
rather than predefined conceptual categories, author keywords were
screened and consolidated before being translated into reviewable
trends by applying the rules in Table 1. Applying this procedure yielded
the final set of ten literature-grounded trends presented in Table 2.

Keywords were retained as trend categories when they referred to
recurring developments in passenger or urban mobility systems that
could be searched as distinct bodies of literature and analysed in relation
to mobility-system outcomes. Related author keywords were consoli-
dated when they referred to the same or closely related mobility-system
development, so that differences in terminology did not fragment the
review categories. Terms that described the review field, study loca-
tions, research methods, or uses of mobility outside the passenger urban
mobility-system scope were not retained as standalone trend categories.

Other keywords were relevant to future mobility but played different
analytical roles in the review. Mobility-system outcomes were treated as
the effects or performance dimensions through which trends are
assessed, rather than as trends themselves. Broad normative or umbrella
concepts were treated as overarching goals, policy frames, or interpre-
tive lenses that cut across several trend categories. Enabling digital
technologies were treated as cross-cutting technical capabilities or data
infrastructures that support multiple mobility applications. Contextual
and population descriptors were retained only where they referred to
broader temporal changes in mobility demand or system conditions that
could be analysed as trends.

2.2. Stage 2: systematic literature review

This study uses a systematic literature review to examine how trends
affecting future mobility are analysed in relation to urban mobility
systems. The review was conducted through a structured step-by-step
process and reported in accordance with PRISMA. No separate review
protocol was registered or published. The main elements of the review
procedure are reported in the following subsections: research question,
search strategy, screening and eligibility criteria, study selection, and
data extraction and coding.

2.2.1. Research question

For each trend, the review addressed the question “How is the rela-
tionship between [trend] and urban mobility-system outcomes analysed
in the scientific literature?”. Mobility-system outcomes refer to how
studies evaluate the implications of these trends for transport behaviour
or system performance, including congestion, emissions, accessibility,
modal choice, and car dependence.

2.2.2. Search strategy

Ten independent searches were conducted in the Web of Science
(WoS) Core Collection in June 2024, one for each trend identified in
Stage 1. Trend-specific keyword chains were developed to capture the
specialised terminology used in the corresponding research commu-
nities while maintaining comparability across trends through a shared
structure based on mobility-related descriptors. Queries consisted of two
components: (1) a trend descriptor tailored to each topic, and (2) a
mobility-system descriptor intended to retrieve studies linking the trend
to passenger mobility, travel behaviour, transport demand, modal
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Fig. 1. Author keyword co-occurrence network generated with VOSviewer for the bibliometric scoping phase. Nodes represent author keywords, with node size
reflecting their frequency of occurrence. Links indicate co-occurrence relationships between keywords, with thickness proportional to their strength. Colours
represent clusters of related keywords identified using the VOSviewer clustering algorithm.

choice, public transport, or urban transport systems. Table 2 presents the
full set of queries.

This targeted approach served two purposes. First, it ensured
coverage of the specialised literature associated with each trend. Sec-
ond, it mitigated the overrepresentation of highly visible research areas
by applying a common query structure across all trends. All searches
were restricted to the Transportation WoS category to ensure thematic
relevance and reduce contamination from unrelated fields such as urban
planning or environmental sciences.

2.2.3. Screening and eligibility criteria
The following eligibility criteria were applied systematically:

e Records were restricted to peer-reviewed journal articles indexed in
the WoS Core Collection in order to maintain a consistent journal-
article evidence base across trend-level searches. Books, book
chapters, conference papers, theses, and technical reports were
excluded from the systematic database corpus. Selected non-journal
sources were considered separately as complementary evidence
through the additional-source procedure described in Section 2.2.4.
Written in English or Spanish.

o Explicitly analysed the relationship between at least one identified
trend and passenger mobility or urban mobility-system outcomes.
This includes studies examining impacts on travel behaviour or
system performance (e.g., congestion, emissions, accessibility, modal
choice, or car dependence). Studies were excluded if they did not
establish an analytical link between the trend and mobility-system
outcomes, including purely descriptive, conceptual, or technolog-
ical studies without a transport-system perspective, as well as studies
using the term “mobility” in a non-transport sense (e.g., social,
educational, or health-related mobility).

Freight and logistics were excluded, including studies focusing
exclusively on goods movement, supply chains, or freight transport
systems.

2.2.4. Study selection process

A total of 4,748 records were retrieved across all searches. After
removing 537 duplicates, 4,211 records remained. Restricting the
dataset to peer-reviewed journal articles and to publications written in
English or Spanish resulted in a final set of 4,127 records for screening.

These records were screened progressively using the eligibility criteria
defined in Section 2.2.3, with exclusion decisions based on the infor-
mation available at each stage. An initial journal-scope screening
excluded 389 records that clearly fell outside the passenger urban
mobility focus of the review. Title screening then excluded 3,177 re-
cords, and abstract screening excluded a further 351 records. Records
requiring full-text verification were retained for full-text assessment.
This process resulted in 210 database records being retained for full-text
assessment.

To complement the database search and ensure coverage of relevant
and influential sources, additional records were identified through
backward and forward citation searching and the targeted identification
of institutional reports, position papers, and policy documents. This was
appropriate given the complex and heterogeneous nature of the evi-
dence base, where database searches alone may not capture all relevant
sources (Greenhalgh & Peacock, 2005). The systematic database corpus
remained restricted to peer-reviewed journal articles, while selected
non-journal sources were used as complementary evidence when they
were directly relevant to the research question, widely cited in the
reviewed literature, or necessary to contextualise specific trends or
policy developments. This distinction follows guidance on the trans-
parent use of grey literature in review processes (Adams et al., 2017;
Mahood et al., 2014) and is consistent with review-based contributions
in the corpus (Chatterjee et al., 2018; Dodman et al., 2022; Greenblatt &
Shaheen, 2015; Nikitas et al., 2017; Wittstock & Teuteberg, 2019). This
process yielded 42 additional records, which were included in the
full-text assessment stage together with the 210 articles retained from
the database search.

In total, 252 records were assessed at the full-text level. A total of 101
records were excluded at this stage because they did not meet the
eligibility criteria defined in Section 2.2.3. This resulted in a final sample
of 151 studies. Screening decisions, exclusion reasons, and extracted
variables were recorded in a structured spreadsheet. Screening and data
extraction were conducted by the lead author, with ambiguous cases and
the application of the eligibility criteria discussed with the co-authors to
ensure consistency in borderline decisions. As screening was not con-
ducted independently by multiple reviewers, inter-rater reliability sta-
tistics were not calculated. Fig. 2 summarises the study selection process
and the progressive refinement of the corpus across all stages of the
review, from database retrieval to final inclusion. A list of all included
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Table 1
Rules for classifying author keywords during trend identification.
Keyword Decision Reason Examples
classification
Specific mobility- Included Name recurring autonomous vehicles;
system developments in vehicle
developments passenger or urban electrification;
mobility systems Mobility-as-a-Service;
that can be carsharing; systemic
searched and disruptions
analysed as distinct
topics
Broader structural  Included Name recurring urban sprawl; ageing
or contextual spatial, population; aging
changes demographic, population; older
retained as financial, or adults; elderly; senior
trends disruption-related citizens; younger
developments that adults; youth; young
shape passenger or adults
urban mobility
systems and can be
searched and
analysed as distinct
topics
Related terms Consolidated ~ Use different labels ~ “autonomous
referring to the for the same or driving”, “automated
same trend closely related driving™; “electric
mobility-system vehicles”, “e-
development mobility”,
“electromobility”;
“Maa$”, “mobility-as-
a-service”, “mobility
as a service”
Generic domain Excluded Name the field or transport;
terms review scope transportation;
mobility; urban
mobility; future
mobility; mobility
trends
Mobility-system Excluded Refer to effects or accessibility; safety;
outcomes evaluation criteria air quality; air
used to assess pollution; road safety;
mobility-system reliability
performance
Methodological Excluded Describe methods, modelling;
terms models or simulation;
analytical clustering;
procedures optimisation;
systematic literature
review; life cycle
assessment
Geographic Excluded Identify the Australia; China;
descriptors empirical location India; Malaysia
of studies
Broad normative Excluded Refer to sustainability;
or umbrella overarching goals, sustainable
concepts policy orientations,  development;
or umbrella sustainable mobility;
concepts that cut sustainable transport;
across several sustainable
trend categories transportation; smart
mobility; smart city;
smart cities;
innovation
Enabling digital Excluded Refer to cross- artificial intelligence;
technologies cutting technical big data; machine
capabilities or data  learning; deep
infrastructures that  learning; mobility
support multiple data; sensors
mobility
applications
Outside passenger  Excluded Refer to freight, logistics; migration;

urban mobility-
system scope

non-passenger, or
non-transport uses
of mobility

social mobility;
residential mobility;
epidemiology; gait
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Table 1 (continued)

Keyword Decision Reason Examples
classification
Contextual or Excluded Identify population  gender; education;
population characteristics, higher education
descriptors user groups, or
contextual
domains

records is available from the authors upon request.

2.2.5. Data extraction and coding

Data extraction and coding were conducted using a structured
spreadsheet rather than qualitative content analysis software. The same
extraction template was applied across the final corpus. For each source,
information was extracted on bibliographic details, source type,
addressed trend(s), study focus, geographical or empirical context,
methodological approach, analysed mobility-system outcomes, and the
main findings concerning the relationship between the trend and urban
or passenger mobility systems. Consistency was supported by applying
the same extraction template and coding definitions across the corpus,
and by checking borderline coding decisions against the full texts and
discussing them among the authors where necessary.

These data were used to produce the descriptive statistics in Section
3.1. Counts by trend were calculated by counting each article once for
every trend it addressed, so multi-trend studies contributed to more than
one trend category. Publication trends over time were based on year of
publication. For sources addressing more than one trend, pairwise co-
occurrence was calculated and normalised using the Jaccard similarity
coefficient to account for differences in trend prevalence. This was used
to construct the heatmap in Fig. 5.

For Fig. 6, each trend in multi-trend studies was manually coded as
central or peripheral. A trend was coded as central (@) when it formed
part of the article’s main objective, analytical framework, or empirical
analysis, and as peripheral (°) when it appeared mainly as contextual
background, a secondary implication, or a related but non-core element.
Incidental mentions were not coded.

In addition to this descriptive coding, the full texts were analysed
through an iterative narrative synthesis. The corpus was organised by
trend category, and full texts were read trend by trend to synthesise how
each trend was analysed in relation to mobility-system outcomes. Once
the trend-specific syntheses had been drafted, they were compared
across trends to identify recurring analytical patterns, including
repeated references to system-level conditions such as spatial form,
governance, public transport integration, user behaviour, financing, and
resilience. The cross-cutting findings reported in Section 3.3 were
derived from this comparison across the trend-specific syntheses in
Section 3.2.

3. Results

Section 3 presents the results of the systematic literature review. It
first provides descriptive statistics on the distribution of research
attention across the ten trends, their evolution over time, and the extent
to which they are analysed jointly. It then synthesises the main analyt-
ical framings through which each trend is examined in relation to urban
mobility-system outcomes. Finally, it identifies cross-cutting analytical
patterns across the reviewed literature and discusses the limitations of
the review.

3.1. Descriptive statistics

This section describes the reviewed literature in terms of research
coverage across trends affecting future mobility, publication patterns
over time, and multi-trend analysis.



C. Soler et al.

Table 2
Trends and search queries.
Trend Query
Generational TOPIC = (“ageing population” OR “aging population” OR

changes “older adults” OR “elderly” OR “senior citizens” OR “younger
adults” OR “youth” OR “young adults) AND TOPIC = (“travel
behaviour” OR “travel behavior” OR “travel demand” OR
“transport demand” OR “transport patterns” OR “car
ownership” OR “vehicle ownership” OR “modal choice) AND
CATEGORIES = “transportation”
TOPIC = (“urban sprawl” OR “sprawl” OR “suburbanization”
OR “suburbanisation” OR “urban expansion” OR “low-density
development” OR “land-use change” OR “land use change” OR
“urban density”’) AND TOPIC = (“travel behaviour” OR “travel
behavior” OR “travel demand” OR “transport demand” OR
“transport patterns” OR “car ownership” OR “vehicle
ownership” OR “modal choice™) AND CATEGORIES =
“transportation”
TOPIC = (“carsharing” OR “car sharing” OR “car-share” OR
“car share” OR “car clubs” OR “shared car use” OR “shared
cars”) AND TOPIC = (“travel behaviour” OR “travel behavior”
OR “travel demand” OR “transport demand” OR “transport
patterns” OR “car ownership” OR “vehicle ownership” OR
“modal choice™) AND CATEGORIES = “transportation”
Sustainable TOPIC = (“sustainable finance” OR “financial sustainability”
finance OR “transport finance” OR “public transport finance” OR
“transport funding” OR “funding mechanisms” OR “fare
revenue” OR “fare policy” OR “transport subsidies” OR “green
finance” OR “green bonds” OR “green loans” OR “climate
finance” OR “green investment” OR “sustainable investment”)
AND TOPIC = (“public transport” OR “public transportation”
OR “transport system” OR “transport planning” OR “mobility”
OR “transit” OR “transport infrastructure””) AND CATEGORIES
= “transportation”

Vehicle TOPIC = (“electric vehicle” OR “electric vehicles” OR “EV” OR
electrification “battery electric vehicle” OR “battery electric vehicles” OR
“plug-in hybrid” OR “plug in hybrid” OR “PHEV” OR “vehicle

electrification” OR “electric mobility” OR “electromobility”
OR *“electric bus” OR “electric buses” OR “bus electrification™)
AND TOPIC = (“travel behaviour” OR “travel behavior” OR
“travel demand” OR “transport demand” OR “transport
patterns” OR “car ownership” OR “vehicle ownership” OR
“modal choice”) AND CATEGORIES = “transportation”
TITLE = (“COVID-19” OR “COVID” OR “SARS-CoV-2" OR
“pandemic” OR “pandemics” OR “health crisis” OR “health
crises” OR “lockdown” OR “extreme weather” OR “natural
disaster” OR “natural disasters” OR “climate-related disaster”
OR “climate-related disasters” OR “climate-related extreme
event” OR “climate-related extreme events”) AND TOPIC =
(“travel behaviour” OR “travel behavior” OR “travel demand”
OR “transport demand” OR “transport patterns” OR
“commuting” OR “commute*” OR “public transport” OR
“public transportation” OR “transit” OR “transport system” OR
“transport systems” OR “transport infrastructure” OR
“transport disruption*” OR “transport resilience” OR
“transport network*”) AND CATEGORIES = “transportation”
Autonomous TOPIC = (“autonomous vehicle” OR “autonomous vehicles”
vehicles OR “automated vehicle” OR “automated vehicles” OR “self-
driving vehicle” OR “self-driving vehicles” OR “self driving
vehicle” OR “self driving vehicles” OR “driverless vehicle” OR
“driverless vehicles” OR “autonomous driving” OR “automated
driving” OR “SAV” OR “shared autonomous vehicle” OR
“shared autonomous vehicles” OR “CAV” OR “connected and
automated vehicle” OR “connected and automated vehicles™)
AND TOPIC = (“travel behaviour” OR “travel behavior” OR
“travel demand” OR “transport demand” OR “transport
patterns” OR “car ownership” OR “vehicle ownership” OR
“modal choice” OR “public transport” OR “public
transportation” OR “transit” OR “transport system” OR
“transport systems”) AND CATEGORIES = “transportation”
Mobility-as-a- TOPIC = (“Mobility-as-a-Service” OR “Mobility as a Service”
Service OR “MaaS” OR “integrated mobility service*” OR “integrated
mobility platform*” OR “mobility platform” OR “mobility
platforms™ OR “mobility service aggregation™) AND
TOPIC = (“travel behaviour” OR “travel behavior” OR “travel
demand” OR “transport demand” OR “transport patterns” OR
“public transport” OR “public transportation” OR “transit” OR

Urban sprawl

Carsharing

Systemic
disruptions

Journal of Urban Mobility 10 (2026) 100272

Table 2 (continued)

Trend Query

“transport system” OR “transport systems” OR “modal choice”
OR “car ownership” OR “vehicle ownership™) AND
CATEGORIES = “transportation”

TOPIC = (“micromobility” OR “micro-mobility” OR “bike
sharing” OR “bikesharing” OR “shared bike*” OR “scooter
sharing” OR “shared scooter*” OR “e-scooter*” OR “escooter*’
OR “electric scooter*” OR “e-bike*” OR “ebike*” OR “electric
bike*” OR “shared micromobility”) AND TOPIC = (“travel
behaviour” OR “travel behavior” OR “travel demand” OR
“transport demand” OR “transport patterns” OR “public
transport” OR “public transportation” OR “transit” OR
“transport system” OR “transport systems” OR “modal choice”
OR “car ownership” OR “vehicle ownership™) AND
CATEGORIES = “transportation”

TOPIC = (“multimodal travel” OR “multi modal travel” OR
“multimodal behaviour” OR “multimodal behavior” OR
“multimodal journey” OR “multi modal journey” OR “modal
integration” OR “integrated mobility” OR “trip chain” OR “trip
chaining™) AND TOPIC = (“travel behaviour” OR “travel
behavior” OR “travel demand” OR “transport demand” OR
“transport patterns” OR “public transport” OR “public
transportation” OR “transit” OR “transport system” OR
“transport systems” OR “car ownership” OR “vehicle
ownership”) NOT TOPIC = (“freight” OR “logistics” OR
“supply chain” OR “container*” OR “maritime” OR “shipping”
OR “cargo” OR “vessel*” OR “port*” OR “terminal*” OR
“railway*” OR “rail freight” OR “trucking” OR “haul*”’) AND
CATEGORIES = “transportation”

Micromobility

Multimodality

Fig. 3 shows the number of articles in the final sample addressing
each of the ten identified trends. Within the reviewed corpus, the dis-
tribution reveals substantial variation in research attention. Innovation-
oriented trends—particularly autonomous vehicles, vehicle electrifica-
tion, and carsharing—are represented more frequently than de-
mographic or structural dimensions such as generational changes,
sustainable finance, or multimodality. Fig. 4 shows the temporal evo-
lution of publications in the final sample, with a sharp increase after
2010 and limited activity in earlier years. No articles meeting the in-
clusion criteria were identified prior to 1993, although earlier records
were retrieved and excluded during screening, indicating that this
pattern reflects the search strategy and eligibility criteria rather than
database coverage.

Fig. 5 presents the co-occurrence heatmap between pairs of trends in
the final corpus. The strongest associations involve carsharing, partic-
ularly with generational changes, vehicle electrification, and MaaS. This
pattern indicates that carsharing often acts as a connecting element in
multi-trend analyses. By contrast, several combinations appear only
weakly in the co-occurrence analysis, including associations between
micromobility and sustainable finance, and between micromobility and
systemic disruptions related to health crises. Overall, innovation-
oriented trends are more strongly associated with each other, while
financial and disruption-related dimensions appear less integrated in
multi-trend analyses.

Fig. 6 provides a more detailed view of the 43 articles that analyse
more than one trend, distinguishing between central and peripheral
thematic roles according to the coding criteria described in Section
2.2.5. The mapping shows that autonomous vehicles, vehicle electrifi-
cation, and carsharing most often serve as primary analytical anchors in
multi-trend studies. Other trends more frequently appear as secondary
or contextual elements.

Taken together, these results show that, within the reviewed corpus,
multi-trend research is concentrated around innovation-oriented trends,
whereas demographic, financial, and structural dimensions appear less
frequently in multi-trend analytical frameworks.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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3.2. Analytical framings of trends

This section synthesises how the reviewed literature analyses each
trend in relation to urban mobility-system outcomes. Table 3 summa-
rises the main analytical framings, derived through narrative synthesis
and analytical categorisation of the reviewed studies, together with the
primary outcomes examined in each case. The subsections that follow
provide supporting evidence for these analytical framings and make the
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categorisation behind Table 3 traceable within each trend-specific
literature. The focus is therefore on how studies frame and analyse
these relationships, rather than on aggregating their empirical findings.

3.2.1. Generational changes

The literature on generational change is primarily analysed through
age-based differences in travel behaviour, accessibility and access to
services, policy responses, and the use of shared and digital mobility.

Studies on ageing populations examine how rising life expectancy
affects demand for accessible public transport services (Aguiar &
Macario, 2017; Government Office for Science, 2019; Mercado et al.,
2010). Older adults are frequently associated with increased reliance
on public transport; for example, (Gutberlet et al., 2017) report that
nearly 30% of public transport ticket sales in Madrid are attributed to
people aged 65 or above. Within this literature, accessibility is analysed
in relation to both service provision and policy interventions. Studies
also examine fare, infrastructure, and information measures as re-
sponses to accessibility barriers, while noting potential fiscal implica-
tions for public transport systems (Lin & Cui, 2021; Mercado et al., 2010;
Ormerod et al., 2015).

Research on younger cohorts instead focuses on declining car
ownership and increasing engagement with shared, digital, and
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multimodal mobility services (Chatterjee et al., 2018; Delbosc & Currie,
2014; Klein & Smart, 2017; Kuhnimhof et al., 2011; Mounce & Nelson,
2019; Oakil et al., 2016). These behavioural shifts are commonly ana-
lysed in relation to broader structural drivers such as urbanisation, rising
vehicle costs, and environmental concerns, as well as the expansion of
integrated mobility services (Agarwal et al., 2018; Green et al., 2018;
Tacobucci et al., 2018; Shaheen et al., 2019).

Across the literature, the effects of demographic change are consis-
tently analysed as conditional on spatial and service context, with
accessibility outcomes and mobility choices varying significantly be-
tween dense, public transport-rich environments and low-density areas.

3.2.2. Urban sprawl

The literature on urban sprawl is primarily analysed through urban
form, car dependence and public transport viability, the feasibility of
shared mobility services, and interactions with vehicle electrification
and automation.

Urban form is commonly linked to mobility outcomes, with low-

density development consistently associated with higher car depen-
dence, and dense environments supporting shorter travel distances and
greater viability of public transport systems (Kenworthy & Laube, 1999;
Litman, 2016; Souche, 2010). This spatial structure also conditions the
feasibility of shared mobility services, which generally require sufficient
population density to operate efficiently and are therefore less viable in
low-density areas (Button et al., 1993). Accessibility is similarly ana-
lysed in relation to urban form, with low-density environments often
limiting access to public transport and essential services, particularly for
non-drivers.

Urban form is also treated as a conditioning factor for vehicle elec-
trification and automated mobility, with their effects analysed as
dependent on land-use patterns and infrastructure conditions (Chen
et al., 2016; Fulton et al., 2017; Roca-Puigros et al., 2023). Overall,
urban sprawl is analysed as a structural condition that shapes both
mobility outcomes and the viability of transport systems.
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Table 3
Analytical framings of trends and associated mobility-system outcomes.

Trend Analytical framing Main outcomes analysed
Generational o Age-based travel behaviour e Public transport use
changes e Accessibility needs e Car ownership

Policy responses

Use of shared and digital
mobility

Differences across urban
contexts

Urban form o Car dependence

e Car dependence and public e Public transport viability
transport viability Accessibility

Feasibility of shared mobility e Travel distances

services

Interaction with vehicle

electrification and automation

Accessibility

Urban sprawl

Carsharing e Substitution of private car e Car ownership
ownership e Public transport
e Relationship with public ridership
transport e Congestion and
e System-level impact emissions
assessment e Space use
o Interaction with vehicle
electrification and automation
Sustainable e Public transport financial e Public transport funding

finance sustainability

Operating cost recovery

e Fare revenues, subsidies and e Infrastructure
funding sources investment
e Green finance for low-carbon e Low-carbon transport
transport investment
e Investment risk and
regulatory challenges
Vehicle e Decarbonisation and energy e Emissions and air quality
electrification transition e Energy security
e Policy support for adoption e Adoption costs
e Public transport e Charging infrastructure
electrification needs
e Private electric vehicle e Vehicle utilisation and
adoption operating costs
o Interaction with shared
mobility and automation
Systemic e Disruption-induced e Travel demand
disruptions behavioural change e Public transport use
e Transport network o Infrastructure operation
vulnerability e Service continuity
e Service disruption and e Emergency response
continuity e Recovery and adaptation
o Interdependencies and
cascading effects
e Resilience and long-term
adaptation
Autonomous o Traffic and network o Traffic efficiency
vehicles performance assessment o Safety

Travel distances and
vehicle kilometres
travelled

Public transport use
Operating costs

Safety and operational
reliability assessment
Behavioural and spatial
response

Network-level risks

e Adoption and deployment o Accessibility
barriers
Mobility-as-a- o Digital integration of mobility =~ e Accessibility
Service services e Private car use
e Access to multimodal services e Multimodal travel
e Implementation conditions e Traffic volumes

e Private car substitution and e MaaS viability and
sustainability integration
e Deployment risks in different
contexts
Micromobility e Short-distance shared e Short-distance travel
mobility e Public transport
o Integration with public integration
transport e Congestion and
e Replacement of short car trips emissions
e Spatial context and o First- and last-mile access
infrastructure conditions
Multimodality e Modal integration o Accessibility
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Table 3 (continued)

Trend Analytical framing Main outcomes analysed

e Physical, institutional and
digital coordination
Digital route planning and
information systems
Flexible travel behaviour
across population groups

e Journey integration

e Public transport
integration

e Car ownership

3.2.3. Carsharing

Research on carsharing is structured around four main analytical
concerns: substitution of private car ownership, interaction with public
transport, system-level impacts, and convergence with vehicle electri-
fication and automation.

One central framing presents carsharing as an alternative to private
vehicle ownership, often in relation to the costs associated with owning
a car, including parking, maintenance, and insurance (Agarwal et al.,
2018; Dijk et al., 2013; KPMG, 2019). Several studies also associate
declining car ownership, particularly among younger adults, with
increasing use of shared mobility services (Gordon-Harris, 2016;
Iacobucci et al., 2018; Sauri, 2017).

The relationship between carsharing and public transport is treated
differently across urban contexts. In dense urban environments, car-
sharing and micromobility services are often analysed as complements
to public transport, facilitating first- and last-mile connections and
enabling more flexible multimodal journeys (Enoch et al., 2020; Green
et al.,, 2018; Mounce & Nelson, 2019; Shaheen et al., 2013). In
contrast, in low-density areas with limited public transport provision,
carsharing is more frequently analysed as a substitute for scheduled
services, with potential implications for ridership and fare revenues
(Loose, 2010; Oakil et al., 2016).

Evidence on system-level impacts is more mixed, with effects on
congestion, emissions, and space use depending on usage patterns and
local transport conditions (Gutberlet et al., 2017; Martin, 2016).

Recent research also links carsharing to vehicle electrification and
automated mobility. This convergence is often discussed through the
concept of Shared Autonomous Electric Vehicles (SAEVs), with studies
highlighting both potential efficiency and environmental benefits and
the importance of regulatory and governance frameworks in shaping
system-level outcomes.

3.2.4. Sustainable finance

Sustainable finance is mainly analysed through public transport
financial sustainability, funding structures, low-carbon investment, and
the management of financial and regulatory risk.

A major focus is the financial structure of public transport systems.
Public transport is commonly analysed as recovering only a limited
share of operating costs through fare revenues, making subsidies, ear-
marked taxes, and other dedicated funding sources central to service
provision (Agarwal et al., 2018; de Rus et al., 2003; EMTA, 2021;
Falcocchio et al., 2018; ITF, 2008; Kiggundu, 2009; Reinhold, 2008).
Studies also examine strategies to improve financial sustainability,
including fare policy design, service planning adjustments, road pricing,
and public—private partnerships (Sauri, 2017).

Green finance is also examined as a mechanism for funding transport
infrastructure and low-carbon mobility investments. Instruments such as
green bonds and green loans are analysed as potential sources of capital
for environmentally oriented transport projects (Abbas et al., 2023;
Fatica & Panzica, 2021; Gutberlet et al., 2017; Li et al., 2022; Scholtens,
2017). However, these instruments are also discussed in relation to in-
vestment risk, regulatory consistency, and uncertainty regarding
long-term financial returns (Akomea-Frimpong et al., 2022; Lindenberg,
2014; Lu et al., 2024; Qin & Cao, 2022).

Overall, sustainable finance is analysed less as a direct determinant
of travel behaviour than as a system-level condition shaping service
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provision, infrastructure investment, and low-carbon transition

capacity.

3.2.5. Vehicle electrification

Studies of vehicle electrification mainly frame it as a decarbonisation
and energy-transition process, while also examining adoption policies,
public transport electrification, private electric vehicle uptake, and in-
teractions with shared mobility and automation.

Electrification is commonly assessed as a strategy for reducing
transport-related emissions, improving air quality, and strengthening
energy security (Agarwal et al., 2018; Bi et al., 2019; Government Office
for Science, 2019; Gutberlet et al., 2017; Taiebat & Xu, 2019). These
effects are analysed as dependent on broader energy-system conditions,
particularly the carbon intensity of the electricity used for charging
(Millo et al., 2014; Nikitas et al., 2017). Studies also examine the role of
public policy in supporting adoption, including policy targets, financial
incentives, and investment in charging infrastructure (Dijk et al., 2013;
Directorate-General for Mobility and Transport (European Commission),
2011; Mounce & Nelson, 2019; Villagra et al., 2012).

Electrification is analysed across both public transport and private
vehicle contexts. In public transport, studies examine electric buses and
rail systems as part of sustainable urban transport strategies, while also
noting higher upfront investment costs (Fulton et al., 2017; Martin,
2016; Sauri, 2017). In the private vehicle sector, research focuses on
adoption barriers, particularly vehicle purchase costs and limited
charging infrastructure (Hgyer, 2008; Roca-Puigros et al., 2023).

A further line of research analyses electrification together with
shared mobility and vehicle automation, particularly through Shared
Autonomous Electric Vehicles (SAEVs). These studies examine impli-
cations for vehicle utilisation, energy consumption, and operational cost
structures (Chen et al., 2016; Iacobucci et al., 2018; Mounce & Nelson,
2019; Roca-Puigros et al., 2023; Taiebat & Xu, 2019; Weiss et al., 2017).

3.2.6. Systemic disruptions

Research on systemic disruptions focuses on how shocks alter travel
demand, expose transport network vulnerabilities, interrupt service
continuity, propagate through interdependent critical systems, and raise
questions of resilience and adaptation. Within this literature, public
health crises and disaster- and climate-related disruptions are not ana-
lysed in the same way: the former are mainly approached through
behavioural and demand-side effects, while the latter are more often
approached through infrastructure and operational resilience.

Studies on public health crises examine how infection risk, re-
strictions, behavioural responses, and uncertainty affect travel demand
and public transport use. Earlier epidemic-related research provides a
precedent for declining public transport use during health crises, while
COVID-19 dominates this literature because of the scale and duration of
its disruption. COVID-19 research primarily documents short-term
changes in travel activity, public transport use, and mode choice,
although some studies also discuss possible longer-term behavioural
shifts linked to remote work, digitalisation, and reduced confidence in
public transport (Batty, 2020; IEA — International Energy Agency, 2023;
Mashrur et al., 2022; Nikiforiadis et al., 2020; Schaefer et al., 2021;
Thomas et al., 2021).

Research on disaster- and climate-related disruptions focuses more
strongly on transport network vulnerability, infrastructure operation,
and service continuity. Disruptive events are analysed in relation to
infrastructure damage, service interruptions, emergency response, and
cascading effects across interdependent systems, including energy net-
works, healthcare systems, and logistics chains (Dodman et al., 2022).
This literature engages more directly with resilience, but mainly through
infrastructure vulnerability, service continuity, emergency response,
and recovery needs, while integrated long-term adaptation frameworks
and links with other trends affecting future mobility appear less
frequently (Schaefer et al., 2021; Wan et al., 2025).
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3.2.7. Autonomous vehicles

Autonomous vehicles are analysed through both expected benefits
and potential system-level risks, including traffic and safety perfor-
mance, behavioural and spatial responses, public transport substitution,
empty trips, and deployment barriers.

Automation is commonly assessed in relation to traffic efficiency and
network performance, particularly through mechanisms such as pla-
tooning, vehicle coordination, and more efficient use of road space
(Fagnant & Kockelman, 2015; Government Office for Science, 2019;
Gutberlet et al., 2017; KPMG, 2019; Mounce & Nelson, 2019; Nikitas
et al., 2017). Safety is another major framing, with automation ana-
lysed in relation to potential reductions in accident rates through
reduced human error and advanced driver-assistance systems (KPMG,
2019; McAuley et al., 2015).

Public transport applications are analysed mainly through opera-
tional reliability, operating costs, and service provision in contexts
where conventional fixed-route services face constraints. Studies
examine autonomous buses and driverless rail systems as mechanisms
for improving reliability, reducing staffing requirements, and increasing
capacity utilisation (Begg, 2014; Cohen et al., 2015; Villagra et al.,
2012).

In contrast, other studies emphasise behavioural and network-level
risks. Reduced travel effort may encourage longer trips or more
dispersed travel patterns, while autonomous vehicles may generate
additional empty trips or substitute for public transport, increasing total
vehicle kilometres travelled in some scenarios (Childress et al., 2015;
Greenblatt & Shaheen, 2015; Hamadneh & Esztergar-Kiss, 2022;
Othman, 2022; Perrine et al., 2020; Wadud et al., 2016).

Adoption expectations are shaped by deployment costs and in-
teractions with vehicle electrification and shared fleet models. High
purchase and deployment costs may limit short-term private adoption,
while shared autonomous electric fleets are analysed as a way to in-
crease vehicle utilisation and distribute fixed costs across higher levels
of use (Fagnant & Kockelman, 2015; Perrine et al., 2020; Taiebat & Xu,
2019).

3.2.8. Mobility-as-a-service (MaaS)

MaaS is mainly analysed as an integration model, with studies
focusing on digital service coordination, multimodal accessibility,
implementation conditions, private car substitution, sustainability, and
deployment risks across contexts.

MaaS is commonly framed as part of the digital transformation of
mobility systems, integrating public transport and shared mobility ser-
vices through unified digital interfaces (Government Office for Science,
2019; Green et al., 2018; Jittrapirom et al., 2020; KPMG, 2019; Lyons
et al.,, 2019; Mounce & Nelson, 2019; Nikitas et al., 2017; Shaheen
et al., 2019). Within this framing, MaaS is analysed as a mechanism
for facilitating multimodal travel and improving accessibility by
simplifying access to multiple transport services (Dijk et al., 2013;
Namazu & Dowlatabadi, 2018; Zong et al., 2019).

Studies also examine the conditions required for MaaS imple-
mentation, particularly technological interoperability, high-quality
public  transport, and sufficient shared mobility supply
(Arias-Molinares et al., 2023; Holmberg et al., 2016; Kamargianni et al.,
2015; Maas, 2022). From a sustainability perspective, Maa$S is often
analysed as a potential mechanism for reducing reliance on private ve-
hicles when combined with public transport, shared mobility, and
low-impact modes. However, these effects are consistently presented as
dependent on local conditions, including public transport availability
and urban demand density (Becker et al., 2020; Calderén & Miller, 2020;
Smith et al., 2018; Wittstock & Teuteberg, 2019).

Deployment risks arise where car-based Maas$ services substitute for
public transport, walking, or cycling, potentially increasing traffic vol-
umes, particularly when empty vehicle movements occur (Hensher,
2017; Maas, 2022; Sauri, 2017). Similar limitations are identified in
low-density or rural contexts, where long travel distances, weaker
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demand, and limited public transport supply can constrain the viability
and integration of MaaS systems (Eckhardt et al., 2018).

3.2.9. Micromobility

Micromobility is analysed mainly in relation to short-distance shared
travel, public transport integration, substitution of short car trips, and
the spatial and infrastructure conditions that shape its effects.

Studies commonly examine shared bike and scooter systems as short-
distance, pay-per-use services that reduce barriers associated with
vehicle purchase, storage, and maintenance (Abduljabbar et al., 2021;
Kaufman & Buttenwieser, 2018). Within the wider shared mobility
ecosystem, micromobility is analysed primarily through its contribution
to first- and last-mile access and public transport integration
(Government Office for Science, 2019; Shaheen et al., 2016).

Environmental benefits are mainly analysed when these modes
replace short car trips, with studies reporting potential reductions in
congestion, greenhouse gas emissions, and local air pollution, especially
in dense urban areas with appropriate cycling infrastructure (DeMaio,
2003; Nikitas et al., 2017; Rabl & de Nazelle, 2012; Shaheen et al.,
2013). These effects are consistently presented as dependent on spatial
context, population density, cycling infrastructure, and the degree of
integration with public transport systems (Du & Cheng, 2018; Zirn et al.,
2018).

3.2.10. Multimodality

Research on multimodality focuses on how different modes are in-
tegrated through physical, institutional and digital coordination, and
how this integration supports route planning, information systems, and
flexible travel behaviour across population groups.

A central concern is how urban transport systems can move beyond
mode-specific organisation through physical, institutional, and digital
integration (Agarwal et al., 2018). Integrated systems are analysed as
improving journey integration, accessibility, sustainability, and urban
liveability (Alessandretti et al., 2023; Heinen & Chatterjee, 2015; Zhang
et al., 2011). These analyses emphasise interoperability between ser-
vices, including coordinated ticketing, information systems, and insti-
tutional arrangements that support multimodal journeys (Antoniou
et al., 2023; Feng et al., 2023).

Digitalisation is examined as a mechanism for coordinating multi-
modal travel, with platforms supporting information sharing, route
planning, and connections between public transport and shared mobility
services according to time, cost, and convenience (Creutzig, 2020).

Multimodal travel behaviour is also examined across population
groups. Younger adults are frequently identified as early adopters of
flexible multimodal travel patterns, often in connection with lower
private car ownership (Gordon-Harris, 2016; lacobucci et al., 2018). In
cities with well-developed multimodal systems, research similarly re-
ports lower car ownership levels, while multimodal behaviour is also
observed among broader population groups, including households with
children (Button et al., 1993; Klinger, 2017; Oakil et al., 2016; Souche,
2010).

3.3. Cross-cutting analytical patterns across trends

Building on the trend-specific synthesis above and Table 3, this
section examines recurring patterns in how the reviewed literature re-
lates trends affecting future mobility to urban mobility-system
outcomes.

A first recurring pattern concerns how mobility-system outcomes are
analysed in relation to trends affecting future mobility. Across the
reviewed studies, outcomes such as congestion, emissions, accessibility,
and car dependence are typically examined in conditional rather than
intrinsic terms. In other words, the implications attributed to a given
technology or service are generally assessed in relation to the system
conditions under which it is implemented. Research on vehicle electri-
fication, for example, frequently links environmental benefits to the

10
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carbon intensity of the electricity system and to the availability of
charging infrastructure. Studies on carsharing, MaaS, and micromobility
similarly show that effects on private car use, public transport integra-
tion, congestion, or emissions depend on public transport provision,
demand density, infrastructure conditions, and the degree of service
integration. In the case of autonomous vehicles, expected effects also
depend on the deployment model, particularly whether automated
services complement public transport or substitute for it.

A second recurring pattern concerns how these conditional re-
lationships are analysed in the literature. Many studies recognise that
the implications of these trends depend on contextual conditions, but
this dependency is rarely examined through systematic comparison. The
issue is not simply that studies are local or case-specific, but that local
and urban conditions are often treated as background context rather
than as explicit comparative variables. Most studies assess the effects of
a specific technology, service, or policy under a particular set of con-
ditions rather than comparing outcomes across alternative governance
arrangements, financing models, pricing systems, spatial structures,
public transport contexts, regulatory settings, or service-integration ar-
rangements. As a result, findings are often difficult to generalise across
urban environments because the conditions shaping the observed out-
comes are not reported or compared in a consistent way.

A third recurring pattern concerns the role assigned to system-level
conditions within the literature. Across the reviewed studies, elements
such as public transport provision, urban spatial structure, financing
arrangements, governance and regulatory settings, demographic
change, and resilience capacity frequently shape how trends are ana-
lysed. However, these factors are typically incorporated as contextual
conditions rather than examined as active variables in the analytical
design.

Public transport, for example, often appears as a central reference
point in studies examining electrification, automation, shared mobility,
Maa$, micromobility, and multimodality. These trends are frequently
evaluated in terms of their effects on public transport ridership, modal
split, first- and last-mile access, or integration with existing networks.
However, public transport itself is usually analysed within single-trend
analytical frames rather than as a system component evolving simulta-
neously under technological, financial, demographic, spatial, and
institutional pressures.

Spatial structure plays a similar role. Many studies report that the
implications of these trends differ between dense, public transport-rich
environments and low-density settings. Yet urban form is most often
treated as part of the contextual background of individual case studies
rather than as a variable systematically examined across different urban
forms.

Financing, governance, and regulatory arrangements are treated in a
comparable way. They are frequently acknowledged as shaping imple-
mentation feasibility, investment capacity, service integration, or risk
allocation, but are less often analysed alongside technological or
behavioural variables as part of the same system configuration. Finan-
cial feasibility, for example, is often treated as an external constraint on
implementation rather than examined together with governance
choices, service provision, and long-term mobility outcomes.

Demographic change and resilience raise a related issue. Ageing,
generational change, public health crises, and climate-related disrup-
tions are recognised as pressures affecting demand, accessibility, service
continuity, and adaptation needs. However, they are less frequently
integrated with technological and institutional trends in analyses of how
mobility systems evolve under multiple simultaneous pressures.

Taken together, these patterns point to a broader analytical imbal-
ance in the literature on future mobility. The reviewed studies often give
greater analytical visibility to relatively bounded innovation-oriented
developments, such as electrification, automation, shared mobility,
and Maa$, while the system conditions that shape their effects are less
consistently examined as objects of analysis in their own right. This does
not mean that structural dimensions are absent from the literature.
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Rather, public transport provision, spatial structure, financing ar-
rangements, governance, demographic change, and resilience are
frequently present, but more often as contextual conditions than as
variables compared systematically across studies.

Socio-technical transitions theory helps interpret this analytical
imbalance. The Multi-Level Perspective (MLP) distinguishes between
niche innovations, socio-technical regimes, and broader landscape
pressures, and conceptualises transitions as the outcome of interactions
across these levels rather than as the result of isolated technological
change (Geels, 2002, 2019). These interactions are not necessarily
one-directional: niche innovations that become embedded in regimes
may, in turn, reinforce the broader socio-technical conditions through
which particular mobility trends gain stability and visibility. From this
perspective, relatively bounded mobility innovations, such as vehicle
electrification, autonomous vehicles, carsharing, MaaS, micromobility,
and multimodality, are closer to niche-level developments because they
can be more readily operationalised as discrete objects of empirical
analysis. By contrast, public transport provision, governance and regu-
latory settings, financing arrangements, pricing systems, infrastructure
conditions, service integration, and spatial form are closer to
regime-level conditions, as they structure how mobility systems operate
and how specific innovations are implemented. Generational changes
and systemic disruptions, in turn, are closer to landscape-level pressures
because they represent broader demographic, behavioural,
public-health, climatic, or resilience-related dynamics that affect the
mobility system from a wider context. Fig. 7 provides a visual synthesis
of this interpretation by locating the reviewed trends and recurring
system-level conditions within the three MLP levels. Table 4.

3.4. Limitations

Several limitations should be acknowledged. First, although all
searches followed a common two-component structure, the exact
mobility-system descriptors were adapted to the terminology of each
trend. This was necessary to capture heterogeneous bodies of literature,
but it limits strict comparability between trend-level article counts. It
may also affect the observed co-occurrence patterns between trends, as a

Generational changes
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collective search strategy could have retrieved a different configuration
of multi-trend records. In the case of sustainable finance, a sensitivity
check was conducted by adding behavioural outcome terms to the
search string. This retrieved four additional records but did not identify
additional eligible sustainable-finance studies. Nevertheless, the sus-
tainable finance article count should be interpreted within the defined
search strategy rather than as a direct measure of the absolute size of this
literature.

Second, although explicit coding criteria were added for the central/
peripheral classification of trends in multi-trend studies, this classifica-
tion still involved interpretive judgement. This is particularly relevant
for studies that addressed several trends with different levels of
analytical depth.

Third, screening and data extraction were not conducted indepen-
dently by multiple reviewers, and inter-rater reliability statistics were
therefore not calculated. This limits the extent to which screening and
coding reliability can be externally assessed, although consistency was
supported through the use of structured extraction templates, pre-
defined coding definitions, and discussion of ambiguous cases among
the authors.

Fourth, the systematic database search used Web of Science as the
sole bibliographic database and was restricted to WoS-indexed peer-
reviewed journal articles written in English or Spanish. The inclusion of
both languages is consistent with previous literature reviews (Fatindez
et al., 2023; Tosi et al., 2021). In addition, the initial bibliometric
scoping phase relied on focused search strings designed to identify
future-mobility and trend-related literature; broader search expressions
or additional databases may have retrieved further records or produced
alternative keyword structures. English was retained as the dominant
language of international transport research, while Spanish was
included because the author team had the linguistic competence to
screen and interpret Spanish-language documents consistently without
translation. This broadens the review beyond an English-only corpus,
but it does not eliminate language-related bias, as relevant studies
published in other languages may have been excluded. The restriction to
WoS-indexed journal articles also improves transparency and replica-
bility, but it may introduce publication bias towards more mature,

Systemic disruptions
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Fig. 7. Multi-level perspective on trends affecting future mobility.
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Table 4
Cross-cutting analytical patterns across the reviewed literature.

Cross-cutting Examples across Supporting Analytical

analytical trends literature interpretation

pattern

Context- Vehicle (Becker et al., Mobility-system
dependent electrification 2020; Du & Cheng, outcomes are not
framing of studies frequently 2018; Greenblatt &  generally
mobility- link environmental Shaheen, 2015; analysed as
system benefits to Millo et al., 2014; intrinsic effects of
outcomes electricity-system Roca-Puigros et al., individual

carbon intensity 2023) technologies or
and charging services. Instead,
infrastructure. the reviewed
Studies on literature tends to
carsharing, Maas$, frame outcomes
and micromobility as conditional on
show that effects on the system
private car use, context in which a
public transport trend is
integration, implemented.
congestion, or

emissions depend

on public transport

provision, demand

density,

infrastructure

conditions, and

service integration.

Autonomous

vehicle studies

similarly show that

outcomes depend

on deployment

models,

particularly

whether automated

services

complement or

substitute for

public transport.

Limited Many studies (Arias-Molinares The literature
systematic examine trends et al., 2023; Button  frequently
comparison within specific et al., 1993; recognises that
of contextual local or urban Holmberg et al., context matters,
conditions contexts, but fewer 2016; Oakil et al., but contextual

System-level
conditions
treated as
contextual
rather than
central
analytical
variables

compare outcomes
across alternative
governance
arrangements,
financing models,
pricing systems,
spatial structures,
public transport
contexts,
regulatory settings,
or service-
integration
arrangements.
Public transport
provision, urban
spatial structure,
financing
arrangements,
governance and
regulatory settings,
demographic
change, and
resilience capacity
frequently appear
in the reviewed
studies. However,
they are often
introduced as
implementation
conditions,
constraints, or

2016; Souche,
2010)

(Agarwal et al.,
2018; de Rus et al.,
2003; Dodman

et al., 2022; Wan
et al., 2025)

conditions are
more often
treated as case
background than
as explicit
comparative
variables. This
limits the extent
to which findings
can be generalised
across mobility
systems.

Structural
dimensions are
present in the
literature, but
they often remain
analytically
secondary to more
bounded
technologies,
services, or policy
instruments. This
contributes to a
fragmented
understanding of
how mobility
systems evolve
under multiple

12

Table 4 (continued)

Journal of Urban Mobility 10 (2026) 100272

Cross-cutting Examples across Supporting Analytical
analytical trends literature interpretation
pattern
background factors simultaneous
rather than pressures.
analysed as central
variables.

Greater Electrification, (Dijk et al., 2013; Socio-technical
analytical automation, shared  Fagnant & transitions theory
visibility of mobility, and MaaS  Kockelman, 2015; helps interpret
innovation- are frequently Government Office this imbalance:
oriented treated as primary for Science, 2019; niche-level
trends objects of analysis, Tacobucci et al., innovations are

while governance 2018; Jittrapirom easier to
arrangements, et al., 2020; operationalise
financing systems, Taiebat & Xu, empirically,

public transport
institutions, spatial
form, demographic
change, and
resilience are less
often isolated as
central analytical

2019)

whereas regime-
and landscape-
level conditions
are more difficult
to isolate and
compare within
conventional

variables. study designs.

journal-published research and underrepresent fast-moving areas where
early findings often appear in conference proceedings, technical reports,
or other grey literature. Selected complementary sources were retained
where directly relevant, widely cited, or necessary for contextualisation,
but these sources should not be interpreted as part of the systematically
retrieved journal corpus.

Finally, the corpus has a geographic imbalance. Studies were clas-
sified by empirical geography where identifiable; for global, multi-
region, conceptual, review-based, or policy-oriented studies not tied to
a single territory, author affiliation was used as an indicative proxy for
the research context from which the study was produced. Among
geographically classifiable studies, Europe and North America account
for more than half of the corpus, while lower-income and less repre-
sented regions remain limited. Many non-territorial studies are also
produced from European, UK, North American, or other high-income
contexts. As a result, the analytical patterns identified in this review
should be generalised cautiously to transport systems operating under
different financial, spatial, governance, or service-provision conditions.

4. Conclusions

This article examined how trends affecting future mobility are ana-
lysed in the scientific literature in relation to urban mobility-system
outcomes, particularly congestion, emissions, accessibility, and car
dependence. Using a systematic literature review combined with a cross-
trend synthesis, the study analysed how different trends are examined in
relation to these outcomes and identified recurring analytical patterns in
the way future mobility is studied.

The review shows that the implications of trends affecting future
mobility are typically analysed as conditional on system context and
implementation choices. Across multiple trend literatures, studies
frequently link mobility-system outcomes to factors such as public
transport provision, spatial structure, pricing and regulatory frame-
works, and service integration. However, most studies examine indi-
vidual technologies or services under specific contextual assumptions
rather than comparing outcomes across alternative governance ar-
rangements, financing systems, or spatial configurations. Research
attention is also strongly concentrated on innovation-oriented
trends—particularly autonomous vehicles, vehicle electrification, and
shared mobility—while structural dimensions such as spatial structure,
financing arrangements, demographic change, and system resilience are
more often incorporated as contextual conditions rather than examined
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as central variables shaping mobility-system outcomes.

These cross-cutting analytical patterns have important implications
for the development of the literature. Most studies analyse individual
trends under specific contextual assumptions. Public transport, although
central in many studies, is usually examined within individual trend
perspectives rather than as a system component evolving alongside
technological, demographic, and financial dynamics. Similarly, spatial
structure and financing mechanisms are often acknowledged but rarely
analysed as core variables shaping mobility-system outcomes.
Comparative work in transport and urban planning already exists
(Kenworthy & Laube, 1999; Souche, 2010), but it is not consistently
integrated into the future-mobility-trends literature reviewed here. As a
result, within this corpus, few studies examine how governance ar-
rangements, financing systems, or spatial configurations shape
mobility-system outcomes. Consequently, the literature offers limited
capacity to compare alternative mobility-system configurations or to
analyse how transport systems evolve under multiple simultaneous
pressures.

Addressing these limitations requires comparative and system-
oriented approaches that move beyond individual technological in-
novations and examine how multiple trends interact with structural
conditions within mobility systems. This could include structured
comparative case-study designs or Qualitative Comparative Analysis to
compare how different configurations of conditions shape mobility-
system outcomes, system dynamics to examine feedback relationships
between demand, service provision, financing, land use, and external-
ities, and standardised scenario typologies to improve comparability
across future mobility pathways. Implementing these approaches also
requires addressing practical and disciplinary barriers. Comparative and
system-level research depends on comparable data across cities or ju-
risdictions, sufficient longitudinal evidence to observe interactions over
time, and interdisciplinary expertise spanning transport planning,
governance, economics, land use, environmental assessment, and data
analysis. These requirements help explain why the reviewed literature
remains fragmented and why many studies focus on individual tech-
nologies, services, or local contexts. The review identifies this narrow
thematic scope as a recurring pattern in the corpus, but its causes may
include several factors: specialised theoretical and empirical traditions,
data availability, research-design constraints, and publication prag-
matics such as journal specialisation and article-length limits.

Future research could also engage more explicitly with socio-
technical transitions frameworks to analyse how niche-level mobility
innovations interact with regime-level conditions such as governance,
financing, public transport provision, and spatial form. Such approaches
would strengthen the capacity of future mobility research to compare
alternative mobility-system configurations and to understand future
mobility as a system-level transformation shaped by interacting tech-
nological and structural dynamics.

The main implication of this review is that future mobility research
should make the system conditions of each study more explicit. Empir-
ical studies should report not only the trend or technology examined, but
also the governance arrangement, financing model, public transport
context, spatial structure, and relevant regulatory or service-integration
conditions under which mobility-system outcomes are assessed. Treat-
ing these conditions as standard analytical descriptors would make
findings more comparable across studies and would help move the
literature from isolated assessments of individual trends towards cu-
mulative evidence on mobility-system configurations.
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