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ABSTRACT

As cities worldwide grapple with population growth, congestion, pollution, and limited resources, the
transformation of urban mobility is imperative. This paper examines the evolving dynamics of urban
transportation through the lens of two converging trends: electrification and shared mobility. Historically
dominated by private car ownership and fossil fuels, urban transport systems are undergoing rapid
change due to environmental, technological, and societal shifts. Electric vehicles (EVs), including buses,
cars, and micro-mobility devices, offer cleaner alternatives to traditional combustion engines, while
shared transportation models ranging from car-sharing and ride-hailing to bike and scooter-sharing
optimize vehicle use and reduce congestion. This integration of electric and shared systems, supported by
policy initiatives, digital platforms, and infrastructure investments, is reshaping city landscapes, reducing
emissions, and redefining accessibility. Despite challenges in cost, regulation, and adoption, the synergy
between electric and shared transport modes offers a sustainable pathway for urban mobility, aligning
economic efficiency with environmental responsibility.
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INTRODUCTION

Urban mobility encompasses a myriad of transport patterns that involve the movement of people and
goods throughout urban areas. The significance of urban mobility arises from the growing necessity for
efficient and sustainable transport solutions that can accommodate the dense and complex fabric of the
modern city landscape. Current mobility projections indicate a potential fourfold increase in passenger-
kilometres between the years 2005 and 2050. This substantial growth corresponds to an increased
reliance on personal vehicles, a trend that poses significant sustainability challenges due to the array of
negative externalities associated with such transportation modes. Furthermore, both electromobility and
shared transport constitute fundamental components that are crucial for the future of urban mobility.
Electromobility, while not a recent concept, has yet to achieve widespread mass adoption despite its
potential environmental benefits. On the other hand, shared transport was introduced in the 1970s as a
means to enhance the efficiency and sustainability of urban mobility, yet its diffusion has remained limited
for several decades. It is only in more recent years that shared transport systems have gained popularity
and become more widespread in urban settings, highlighting the evolving dynamics of transportation
methods in response to urban challenges 1, 27].
Historical Context of Urban Transportation

The rise of electric and shared transportation, along with digital technologies, is transforming urban
mobility by lowering emissions and resource consumption. Transportation-network companies (TNCs)
like Uber and Lyft are changing traditional models, promoting on-demand mobility and underscoring the
link between electric and shared transport. Global greenhouse-gas emissions from transport rose nearly
70% from 1990 to 2015, with road transport and aviation responsible for over 95% of direct CO2
emissions. In 2019, one in four cities faced congestion over 300% higher than free-flow conditions,
causing an average delay of 22 minutes per trip. Traffic congestion worsens health problems due to road-
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transport air pollutants, leading to an estimated 107,000 to 262,000 premature deaths globally each year.
These issues question the sustainability of current urban mobility models. Two pivotal trends are poised
to reshape future urban transport: the adoption of electric vehicles (EVs) and a shift toward access over
ownership. The rapid electrification of transport is promising for urban sustainability. This access model
promotes alternatives like shared transport and ride-hailing, even as vehicle dependency remains high,
with rising car ownership in major cities. The combination of electrification and sharing may significantly
influence urban infrastructure, though the full implications of these changes are still largely unknown [3,

4.
- Current Trends in Urban Mobility
The evolving nature of urban transportation gives rise to a number of ongoing trends and themes. The
concept of city life is rapidly transitioning from individual ownership to collective access, and from
combined manual and fuel-based means to driverless and electric alternatives. Transportation systems
evolve from stand-alone entities to integrated components within larger ecosystems. These shifts indicate
substantial reach and amplitude. Shared and electric transportation are driving the majority of new
developments in the contemporary urban mobility setting. Both play a pivotal role in the cross-cutting
political theme of economic, social, and environmental sustainability. Policy representatives have openly
expressed interest in the improvement of both forms. Electric and shared transportation continuously
appeal to industry leaders as profitable sectors. Everyday citizens have displayed a commitment to their
adoption and usage. The prevalence of shared electric vehicles (EVs) continues to rise at an unparalleled
pace. New third-party platforms have expanded the coverage of peer-share and car-sharing programs,
allowing individuals to travel with near unbridled autonomy. Ride-hailing businesses achieve growing
popularity by swiftly delivering passengers to specific destinations. Variations on the shared concept
emerge as well: micro-mobility, single-occupant vehicles, and shared transit. Uber, Lyft, Zipcar, bike-
share, and scooter-share represent only a fraction of the available options, and innovative prospects
develop at a nearly monthly frequency. The automotive sector likewise experiences a palpable resurgence.
Industrial titans return to prime positions in the public eye by collaborating with creative partners to
develop new forms of shared and electric vehicles geared toward urban and suburban markets [5, 67.
Electric Vehicles in Urban Settings
Electric vehicles are now common in urban areas, generating no pollution, such as particulates or
nitrogen oxides. Cities like London, New York, and Paris have become testing grounds for advanced
electric vehicle operations. These vehicles can be adapted for different categories, from two-wheelers to
large trucks and buses. Improved battery and motor technologies have enhanced their performance and
range. Opportunities for electrification exist in owned vehicles, taxis, and ride-hailing services,
particularly in urban settings where operations are predictable. Specialized vehicles like delivery and
municipal vans are easier to electrify due to manageable routes, reducing infrastructure needs. Research
indicates that electric mobility services can meet travel demand without requiring ownership. Ride-
hailing services have shown that exposure to electric vehicles correlates with a greater willingness to buy
them. The rise of autonomous vehicles using advanced sensing and intelligence adds to the electric
mobility appeal. When paired with connected vehicle systems, these autonomous electric vehicles promise
an enhanced driving experience, potentially boosting battery electric vehicle market shares. Companies
like Tesla, General Motors, and Waymo are developing autonomous electric vehicles, suggesting that the
future of personal mobility will integrate electric vehicles with new mobility technologies [7, 87.
Shared Transportation Models
Shared transportation models appear in different configurations. Modes such as car-sharing and ride-
hailing services cater to longer-distance travel and interregional connectivity, while micro-mobility
options—encompassing bicycles, e-bikes, and e-scooters address the demand for short-distance, intra-
urban journeys. Such shared mobility platforms, leveraging digital connectivity, meet diverse travel needs
and possess the potential to transform overall urban mobility and spatial landscapes. Car-sharing, for
example, has attracted millions of users worldwide and generally yields positive effects on energy
consumption and greenhouse-gas emissions, particularly when low-polluting vehicles are employed. The
advent of automated shared-mobility services further complicates system design; questions arise
regarding appropriate fleet sizing and operation strategies, with attendant impacts on mobility patterns,
urban form, and environmental outcomes. While automation can reduce the requisite fleet size and
parking infrastructure, it may simultaneously elevate travel demand and energy consumption, draw new
user groups into the market, and exacerbate traffic congestion unless managed with care. Because these
shared models rely heavily on electric vehicles, they naturally integrate with electrification efforts in the
urban transport sector [9, 107].
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Integration of Electric and Shared Transportation

Electric mobility and shared mobility schemes are both transportation innovations providing cost-
effective solutions for urban travelers. Individual private electric vehicles (EVs) imply electrification,
whereas shared EV systems and car-sharing schemes exhibit different vehicle ownership structures. The
integration of long-term EV car leases with car-sharing systems has been studied to meet travel demands
efficiently. Car-sharing systems allow users temporary rental of vehicles for specific trips, serving as an
effective alternative to private car ownership and encouraging sustainable transportation. Newly launched
car-sharing schemes have been applied to deliver electric car-sharing operations that diminish
maintenance and aggregation costs. Hybrid models such as long-term lease and car-sharing are employed
to balance the cost-effectiveness and sustainable benefits of vehicle electrification and sharing. However,
these approaches require full integration of motion planning and charging strategies to avoid overstock
and power outages. Several charge scheduling schemes have been developed to address the battery
swapping problem for such systems. The combination of EVs, sharing, and ride services suggests that
most urban transport trips will soon incorporate all three components, vastly improving the
sustainability and efficiency of urban mobility [11, 127].

Impact on Urban Infrastructure

Electric and shared transportation exert a profound impact on cities. Electric vehicles, with limited range
and the need for frequent charging, influence urban form and travel patterns. Charging infrastructure
requires space and strategic placement that shape movement and access. Wide availability at residences
and public locations facilitates adoption. Shared mobility and especially fleets of highly automated electric
vehicles transform a city’s original street layout into one suited for service rather than private possession.
The transition to electric and shared transport invites a broader view of urban mobility and a
reassessment of yesterday’s patterns. As the two concepts become highly intertwined, the need for a
holistic urban strategy grows. Individual ownership becomes a less reliable measure of success, because
electric vehicles may be privately owned but shared, and shareable vehicles are often privately owned and
privately driven. Both context and conditions drive evident preference for integrated rather than
exclusive models [13, 147].

Policy and Regulation
Government agencies around the world play an incredibly crucial role in facilitating and supporting the
significant transition to electric and shared mobility options. This responsibility is especially important in
large cities, where the rapid adoption of these sustainable alternatives is becoming increasingly feasible
and practical for residents. Policymakers and government officials actively work to foster the
development and seamless integration of both electric and shared modes of transport, placing a
substantial emphasis on sustainability and environmental responsibility to combat pollution and reduce
carbon footprints. Legislation in many regions often provides various incentives to encourage the use of
lower-carbon vehicles and consistently promotes the innovative concept of vehicle sharing. There are a
large number of initiatives focused specifically on electric shared mobility solutions that aim to enhance
the efficiency of urban transport systems. Consequently, it is no surprise that the overwhelming majority
of shared vehicles being introduced in major urban areas today are electric. This is largely because
government support vigorously drives the adoption of cleaner and more sustainable transportation
options in these densely populated and increasingly congested environments [15, 167.

Environmental Impacts
Electric and shared transportation modes have a notable influence on the environmental effects of urban
mobility. The development and deployment of electric cars are shaped emphatically by the availability of
rapid-charging infrastructure and access to dedicated lanes, which also mitigate penalties in door-to-door
travel times. The overhead in door-to-door travel times partly constrains the average number of daily
trips that can be undertaken by car-sharing users in urban settings and, consequently, the maximum
modal share attainable. Circumstances become more favourable when an integrated public transport
system provides a suitable point of access, offering an opportunity that emerges naturally when electric
and shared vehicles are bundled under the same service. Environmental benefits stem directly from the
widespread adoption of electric-powered vehicles, which naturally curb local emissions and noise
pollution, while the dispatching of shared vehicles by the fleet operator optimizes their kilometer
performance and utilization rate. Ultimately, electric and shared mobility modes provide a radically
different framework for urban transport, contributing decisively to the achievement of ambitious
sustainability targets [17, 187].
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Economic Considerations
Urban mobility encompasses a wide range of trips that utilize various modes of transport, including
private cars, public transportation, cycling, walking, electric scooters, and other models of mobility within
the confines of an urban agglomeration. This concept integrates the spatial structure of the urban layout,
which includes the arrangement of key destinations within the city, alongside the transport infrastructure
that connects these destinations effectively. It also involves the transport technologies and numerous
modes of transportation that facilitate these trips, creating a complex system of urban connectivity.
Moreover, the cost associated with new transport technologies represents a crucial economic factor that
significantly influences the willingness of potential users to adopt and embrace innovative modes of
transport and services. While electric and shared transport modes present promising benefits to enhance
urban mobility, they necessitate substantial investments in infrastructure. Additionally, these new models
may come with elevated service charges, which could ultimately deter users from utilizing these modes
and limit overall demand for them. Therefore, understanding the interplay between costs, infrastructure
investment, and user adoption becomes essential for developing functional urban mobility solutions [19,
207].
Technological Innovations
The natural evolution of urban mobility generates a wide range of innovations that significantly improve
and ultimately replace many existing transportation systems and traditional business models. The advent
of technological innovation allows for the introduction of new systems to fulfill specific requirements that
cannot be adequately addressed by the available existing options; furthermore, disruptive innovations
often only need to satisfy a particular niche in order to establish their overall value in the market. The
rapid advancements in electric vehicles (EVs) and wireless mobile communication technologies have
accelerated the development and widespread expansion of new mobility options such as peer-to-peer
(P2P) carsharing and Vehicle-for-Hire (VfH) journeys; interestingly, the latter have been experiencing
more rapid growth than many other traditional transportation modes currently available. As a result of
these trends, consumers are increasingly adapting their travel behavior and readily adopting novel
services that function as complements or effective substitutes to the existing alternatives they previously
used. The ongoing changes in urban transportation landscape are indicative of the larger trends toward
greater efficiency and convenience within the overall mobility ecosystem [21, 227].
User Acceptance and Behavior
Both electric and shared transportation modes will have limited impact on urban sustainability without
adequate and widespread user acceptance. Despite a pronounced consumer awareness of sustainability and
significant concern regarding the environmental impact of the motor vehicle, the dominant preference in
society still favors outright individual car ownership. Continued widespread acceptance of the private car
would severely constrain the ability of future megacities to grow while managing harmful externalities.
The acceptance and use of electric technology for private motor vehicles is improving rapidly. Sales
continue to grow, supported by robust menu- and performance-based demand models. Early adopters
tend to be higher-income consumers, families with two cars, or environmentally minded households,
although high exposure alone may hinder acceptance of the technology. By contrast, adoption of shared
transportation modes by the broader public has been significantly slower than expected, despite the
significant investment by public and private agencies over the past decade. These observations are
consistent with economic and behavioral analyses that indicate users require low-cost, low-effort service
with both quality and flexibility comparable to private vehicles to be willing to initiate significant changes
with typical patterns often characterizing public and private transit. Shared use of automobiles also
requires rising levels of trust among strangers and a willingness to entrust everyday mobility to a class of
services that remain unproven in terms of safety and reliability [23, 247].
Future Trends in Urban Mobility
Urban mobility the movement of people and goods within cities continues to evolve in response to
societal, economic, and environmental challenges. Widespread adoption of electrified and shared
transportation modes is already transforming urban infrastructure and usage patterns worldwide. The
recent COMPETT project anticipates that technology innovation, the sharing economy, and regulation
will accelerate these trajectories. Globally implemented strategies could further hasten the pace of
change, but adaptation will remain the primary obstacle to a widespread transition. By 2050, over two-
thirds of the global population will be urban. The number of megacities urban areas with at least 10
million inhabitants is projected to double from 33 in 2018 to 43. Urbanization is held responsible for
increased congestion, pollution, and reduced air quality. Electrification, driven by public policy and
economic factors, presents an opportunity to mitigate emissions and improve sustainability. For example,
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Norway's significant progress in vehicle electrification has led to more than 50% of new car sales being
electric or hybrid. Implementation remains most complete on a country level, but regional deployment
stimulates transition in other sectors [25, 267].
Global Perspectives on Urban Mobility

Globally, the development and the character of public transport and urban motorization vary
considerably, with Latin American and Asian cities developing on the premise that the automobile is part
of the solution to urban transport problems and car ownership is an important status symbol. European
cities are moving the other way they tend to be earlier adopters of innovations and are keener to consider
alternative, low-carbon modes and more sustainable urban form. China’s urban network has been
developing around what will be a world-leading bus rapid transit system, and its seven million urban
electric vehicles represent the largest fleet of electric vehicles at the moment. Electric cars and shared
transportation models such as car-sharing, ride-hailing, and micro-mobility, including e-bikes, e-scooters,
and e-mopeds, are set to play major roles in driving this change. Whole new options for electric vehicles
are emerging and theargument that electric vehicles must be shared is also gaining support. The demise
or steady decline in the viability of privately owned vehicles is further supporting the case for new electric
vehicle business models [27, 287.

CONCLUSION
The future of urban mobility is unmistakably electric, shared, and interconnected. Electric vehicles
significantly reduce urban pollution and dependence on fossil fuels, while shared transportation models
enhance the efficiency and equity of urban transport systems. The confluence of these two innovations
enabled by digital technologies and supported by proactive policy frameworks has the potential to
alleviate congestion, lower carbon emissions, and promote sustainable urban development. Nevertheless,
realizing the full benefits of this transformation requires strategic infrastructure investment, regulatory
alignment, and inclusive planning to ensure accessibility for all urban residents. As urban populations
continue to rise, the integration of electric and shared transportation is not merely a trend but a necessity
for building resilient, livable, and future-ready cities.
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