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Transportation systems globally face challenges related to congestion, decreased quality of life, limited accessibility,

increased harmful emissions and costs, growing use of private cars and in some cases lack of intra and intermodal

integration. Smart Mobility is believed to be a solution to some of these challenges by providing comprehensive and

intelligent mobility services, decreasing transportation costs, promoting safety, and combating pollution and traffic

congestion. Despite this potential, there is still uncertainty surrounding what smart mobility is and whether it is moving

toward improving the quality of life and making cities more sustainable.
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1. Introduction

With the rapid growth of urbanisation, cities worldwide are facing unprecedented challenges, such as increasing traffic

congestion, air pollution, and energy consumption . Smart mobility is emerging as a promising solution to address these

challenges by integrating advanced technologies to enable efficient, safe, and sustainable transport systems . Smart

mobility is a multidisciplinary research field that encompasses transportation engineering, computer science, urban

planning, environmental science, and social science .

2. Smart Mobility

Smart mobility is a concept that aims to use technology to improve transportation efficiency and sustainability while

enhancing mobility for all . Smart mobility combines various transportation modes and uses real-time data to provide

tailored transportation solutions to individuals, organisations, and cities . This section examines the various

definitions of smart mobility, its evolution, the role of technology, unintended consequences, and the interdisciplinary

nature of smart mobility research.

2.1. How Has Smart Mobility Been Defined So Far?

Although the concept of smart mobility is gaining traction in scholarly literature, its definition is still lacking and differs

based on the context—developing, emerging, and developed economies. Numerous authors have made efforts to come

up with a singular definition for smart mobility , however, there is currently no consensus on what precisely

constitutes smartness in this context . Nonetheless, it is generally agreed that smart mobility aims to use

technology to improve the efficiency, safety, sustainability, and accessibility of transportation . Smart mobility also

involves the integration of different transportation modes , including walking, cycling, public transport, and private

vehicles, to provide seamless, reliable, and personalised transportation services . Furthermore, smart mobility

incorporates technology, integrated planning, and personalised transportation services to provide seamless, sustainable,

and accessible transportation solutions . Hence, the key features of smart mobility include real-time data,

interoperability, user-centred design, and sustainability .

2.2. The Role of Technology in Smart Mobility

Technology plays a critical role in smart mobility. It enables real-time data collection, analysis, and sharing , which

enhances transportation efficiency, safety, and sustainability. Technology also provides various transportation options and

enables personalised transportation services . Big data analytics, artificial intelligence (AI), and the IoT are some of the

key technologies that are transforming the way society thinks about mobility . Big data analytics is essential in the

management and planning of transportation systems . It helps to collect, store, and analyse vast amounts of data

generated from various sources such as sensors, Global Position Systems (GPS), and social media . This data can be

used to understand mobility patterns, optimise routes, and improve traffic flow . For example, big data analytics can

help to identify traffic bottlenecks and suggest alternative routes hence reducing congestion . Individuals and
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institutions in many aspects of urban mobility can use these results for urban traffic management, and transport planning,

as well as in framing the future . AI on the other hand can be used to analyse and interpret data to identify patterns and

trends. This can be used to optimise traffic flow, reduce congestion, and improve safety. For example, AI-powered traffic

management systems can analyse real-time data to adjust traffic signals, reduce wait times, and improve traffic flow 

. Furthermore, AI has the potential to transform urban decision-making processes and improve urban governance and

citizen participation . The IoT is also critical to smart mobility. It enables the integration of different devices and sensors

to create a connected network of transportation systems . This network can be used to monitor traffic, collect data on

air quality, and detect accidents or other incidents. For example, connected vehicles can communicate with each other to

improve safety and reduce congestion. In summary, digital technologies have the potential to transform the mobility of

cities and urban areas. These technologies have the potential to address transportation demand, supply, and

management of urban spaces by reducing congestion, emissions, and energy consumption while enhancing accessibility

and social equity.

While these technological advances can provide improvements to transport systems and mobility, they can have

unintended consequences on the environment and society . For example, the increased use of autonomous vehicles

could lead to increased vehicle miles travelled and a rebound in car use, offsetting the potential energy and emission

savings . Similarly, the proliferation of ride-hailing services could increase congestion and undermine public transit .

Smart mobility technologies could also have social equity implications, as they may not be accessible to all, leading to a

digital divide in transportation . There are also concerns about data privacy, cybersecurity, and the potential for these

technologies to exacerbate existing social inequalities . Therefore, it is essential to approach the use of these

technologies with care and consider their potential impacts on society as a whole .

2.3. Evolution of Transport Planning and the Emergence of Integrated Transport Planning and Smart
Mobility

Transport planning has evolved from focusing on single modes of transportation to integrated planning that considers the

entire transportation system . Integrated transport planning aims to provide seamless, convenient, and sustainable

transportation solutions by considering various transportation modes, land use, and urban design . Smart mobility

builds on integrated transport planning by using technology to enable real-time  data-driven decision-making  and

personalised transportation services . Smart mobility evolution follows the same pattern of niche innovations, which

develop and integrate with the existing socio-technical regime within the wider socio-technical landscape. The niche

innovation can either upend the existing regime or evolve on an incremental trajectory . Unlike conventional socio-

technical systems in which radical innovations depended on windows of opportunity to break through, transitions in smart

mobility are steered through governance and policy initiatives . Thus, smart mobility requires a coordinated approach to

enhance its effectiveness. This can be achieved through active collaboration and participation of all stakeholders in

decisions related to transport planning and sustainability .

Traditional transport planning takes the view that travel is a derived demand, not a valuable activity, with the value at the

destination . Traditionally transport planning was supply-based since traffic was the input metric that determined how

much to adjust the infrastructure capacity to support the traffic flow. Traditional transport planning comprised two pillars,

namely infrastructure management and development, and traffic management . Integrated transport planning, on the

other hand, is demand-based, which considers the mobility-needs of people to determine the quantity to supply .

Transport planning in urban areas addresses four key aspects: transport demand, transport supply, urban space

management, and deployment of environmentally friendly technologies . Different policy directions are required to give

effect to each of these four aspects .

2.4. The Role of Governance and Policy in Smart Mobility

Effective governance and policy frameworks are essential for the development and implementation of smart mobility

solutions . The complex nature of smart mobility requires collaboration between various stakeholders, including

government agencies, private sector actors, and citizens, to ensure maximum benefits and minimal negative impacts .

Policymakers face the challenge of creating a conducive environment that promotes innovation and investment in smart

mobility solutions . This requires a regulatory framework that is adaptable to market needs while ensuring safety,

privacy, and security . Sometimes, a regulatory sandbox approach that allows experimentation with new

technologies and business models in a controlled environment may be necessary .
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Governance and policy have a crucial role in ensuring that smart mobility solutions are developed and implemented in a

socially equitable manner that reduces inequalities . Therefore, targeted policies and initiatives may be necessary to

address issues such as affordability, access to mobility services, and the needs of vulnerable populations .

Furthermore, governance and policy can promote interoperability and standardisation of smart mobility solutions ,

which is crucial given the fragmented nature of the ecosystem and the involvement of multiple stakeholders in the

development and implementation of solutions . Policymakers can encourage collaboration and ensure compatibility

with existing infrastructure and technologies by promoting interoperability and standardisation .

Finally, governance and policy can play a role in promoting public awareness and participation in the development and

implementation of smart mobility solutions. This requires effective communication and engagement strategies that seek to

involve citizens and other stakeholders in the decision-making process . By involving citizens in the development of

smart mobility solutions, policymakers can ensure that these solutions are developed in a way that reflects the needs and

aspirations of the wider community .

2.5. State of Smart Mobility Scholarship

Smart mobility research is interdisciplinary and involves experts from various fields, including transportation, urban

planning, engineering, computer science, economics, and social sciences. Furthermore, smart mobility scholarship is a

diverse field with various studies exploring different aspects of the field, such as shared mobility , micro-mobility,

attitudes , and autonomous vehicles . While some studies have focused on the technologies that enable smart

mobility such as big data , few have reviewed the field as a whole . The evolution of transport planning towards

integrated transport planning  and smart mobility has also been examined in several studies, along with the potential

for technology to address transport demand, supply, and management of urban spaces . In a separate study, the

potential unintended consequences of technological advances on the environment and society have also been

acknowledged, including privacy concerns, increased energy consumption, and potential negative impacts on vulnerable

populations .

Thus, smart mobility scholarship is growing in diverse fields and effective smart mobility solutions require a coordinated

approach that involves collaboration among stakeholders, including governments, the private sector, academia, and civil

society . To fully realise the potential of smart mobility solutions and address societal challenges such as urban

sustainability, social equity, and public health, further research is needed. Additionally, addressing the challenges and

opportunities for the widespread adoption of smart mobility solutions is a potential area for exploration.
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