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1 Urban Mobility Systems 

 

1.1 Introduction 

Europe's urban areas are striving to develop themselves into well-connected multimodal and multi-

usage nodes for smart and clean mobility. Multiple tendencies affect urban and inter-urban areas: 

urban growth, densification, digitalisation, increasing pressure from freight movements and a shift 

to a service-oriented economy. New technologies and innovative measures are emerging, but they 

are not always taken up at a scale that is necessary to meet the climate targets and European 

transport policy objectives. In many instances, the responsible authorities (often operating at 

different governance levels) cooperate with public and private stakeholders. But the full integration 

and implementation of new solutions lags because little information, data and tested, innovative 

solutions are available on their effectiveness and on how to overcome the barriers to a successful 

implementation into older legacy systems and ageing infrastructures. 

Along the project ASSURED-UAM, the consortium will develop guidelines for cities to establish how 

the integration of ground mobility and air mobility strategies can be promoted. 

Task 1.3 summarizes the approaches to promote the integration of mobility solutions and presents 

trends for the deliverable D1.3 - Urban Mobility Integration Strategies Report. This report describes 

the work developed within the task 1.3 - Urban mobility integration and is greatly linked to the work 

package WP1 (Operational concepts).  

In the scope of this task, a research was carried out aiming to present an overview on the current 

context of urban mobility systems, the main trends and a framework to perform the integration 

between modes of transport. Key players on the integration of urban planning and transport policies 

are described as well as their potential role on the UAM deployment. The first section ends with an 

overview about the integration challenges between ground and air mobility. The second section 

presents the perspective of the cities as UAM users and ground mobility providers, approaching: i) 

societal impacts of transport activities, ii) public concerns and public acceptance including safety 

and security and iii) ethics. Lastly, the third section presents the perspective of the UAM service 

providers. The deliverable ends with remarks highlighting key issues on the integration between 

ground and air mobility.  
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1.2 Context, trends and integration 

The mobility of goods and people are essential elements of urban development, characterising 

urban space and its functionalities. Over the past 50 years, personal transport has been mostly 

performed by private vehicles powered by internal combustion engines. The mass adoption of these 

vehicles in cities has led to congestion (with its economic impact and related increase in commuting 

time), has negatively impacted the environment (air and noise pollution), human health, personal 

safety, and reduced liveability and social inclusion. As the world population continues to 

concentrate in cities, the negative impacts associated with transporting people and goods are being 

intensified. 

Cities are now actively starting to address these issues by implementing a range of different 

strategies, such as bringing in congestion charges and parking fees to internalise the negative 

impacts of transport, improving and promoting the use of public transport (PT), encouraging non-

motorised transport with dedicated pedestrian-bike paths, and restricting the access of certain 

vehicles to the city centre. Together with changes in transport behaviour and lifestyles, advances 

in urban mobility technology are opening new pathways towards a decarbonised and sustainable 

urban transport system. The transition towards automated, connected, electrified and shared 

(ACES) mobility for both people and goods (e.g. last-mile delivery via autonomous pony express 

and drones) is already on the way. Changes in urban mobility will affect cities’ health, socio-

economic conditions, land use, energy efficiency and use of renewables, requiring the appropriate 

policy framework, standards and planning. Furthermore, the impact of COVID-19 crisis on 

metropolis might further impact current trends with new regional and metropolitan transport needs 

and habits for both people and logistics. 

Moreover, cities are soon expected to be challenged to integrate the emergent concept of “air 

mobility” in specific niches of markets and transport segments.  

Air mobility is an aviation industry term for on-demand and/or automated passenger or cargo-

carrying air transportation services for urban environments. This innovative concept introduces an 

added mobility layer to a city’s existing network, aiming to contribute for a better and more 

sustainable commuting system. The lack of homogeneous guidelines and different levels of maturity 

from cities to face this emergent mobility challenge turns the subject of the integration of ground 

and air mobility crucial for a successful deployment of the latter one.  

Transport integration is an organizational process through which the planning and delivery of 

elements of transport system are brought together across modes, sectors, operators and 

institutions with the aim of increasing the net environmental and societal benefits [1].  

The main imperatives for integrated transport system development are: 

 Physical interface between modes  

 Operational integration between modes  
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 Service integration - common fare, ticketing system, etc. 

Under such context, the UAM deployment must be looked under an approach that promotes the 

integration of different modes of transport, considering these three layers. In what refers to the 

physical interfaces between modes, the focus must be placed on infrastructure planning. 

Traditionally, spatial development and transport infrastructure development are planned in 

different sectors, by different authorities in different institutional settings [2]. 

The physical integration of different modes of transport can also be looked under broader 

disciplinary dimensions, following the TIILUP framework, illustrated in Figure 1.   

 

Figure 1. TIILUP framework 

 

The promotion of integrated physical interfaces between modes under this framework, requires 

solutions to i) examine integrative spatial agglomeration and transport concepts, such as Transit-

Oriented Development (TOD) or Multi-modal corridors, ii) assure a multi-modal network 

optimisation at various spatial scales, iii) paradigms and temporal changes associated with changing 

lifestyles and linkages to mobility and accessibility, iv) combine value creation and capture value in 

combined infrastructure and spatial development, v) consider the institutional dimension which 

leads to an overview of governance and lastly, the implementation drivers for integrated planning 

in order to tackle implementation barriers. Overall, this integrative framework contributes to 

seamless mobility with different modes of transport, assured by overlapping nodes that connect 

the respective complementary infrastructures and networks. 
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Although the integration of physical infrastructures contributes to seamless mobility, it does not 

assure by itself its implementation. Only with an operational integration between modes such 

objective can be achieved. The operational integration complies all the functionalities that assured 

that the offered routes/lines from different modes are compatible and create an added value with 

its integration. The operational integration is also strongly related with the service integration, 

including a common fare, ticketing system, etc. This service integration layer is what allows a 

commuter to use the same ticketing system to get a bus, a metro and a train within a specific area. 

Service integration is currently facing a transformation phase supported by data science. A 

continuously growing amount of data is being generated, thereby building on new technological 

trends such as the Internet of Things, factories of the future, artificial neural networks big data 

analytics, autonomous networked systems or Smart City reference architectures [3]. Such tools 

open a wide market possibility of integration between an increasing number of different modes of 

transport and mobility options. The current trend is to include the ticketing system in the service 

integration and including emergent mobility options such as bike sharing and car-sharing that are 

considered as a complement to public transport. Ride hauling systems are generally being excluded 

from the common ticketing systems as they compete with public transport. 
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1.3 Activity of key players in the field of urban transport planning  

Recently, the concept of smart city has been described as a place where traditional networks and 

services are made more efficient with the use of digital and telecommunication technologies for the 

benefit of its inhabitants and business. A smart city goes beyond the use of information and 

communication technologies (ICT) for better resource use and less emissions, assuring a more 

interactive and responsive city administration, safer public spaces and meeting the needs of an 

ageing population. In an era of increasing ICT to support urban functionalities, municipalities are 

also part of this ecosystem and also have the potential to examine, understand and define their own 

specific urban data, to work out and implement the necessary processes for data provisioning and 

data management, to build a powerful data infrastructure to support and automate these 

processes, and to ensure their own municipal data sovereignty. Under such dynamic context, the 

European Commission and particularly, some key players in Europe have played a determinant role 

providing guidelines and support for cities to be more responsive to emergent challenges in the 

mobility. This section briefly presents some those players, namely EIP-SCC, ELTIS and CIVITAS, and 

respective relevant policies in order to better understand what the potential of those solutions is to 

support the deployment of UAM services.  

The European Initiative “The Marketplace of the European Innovation Partnership on Smart Cities 

and Communities” (EIP-SCC) is a major market changing undertaking supported by the European 

Commission and bringing together cities, industries, SMEs, investors, researchers and other smart 

city actors. It builds on the engagement of the public, industry and other interested groups to 

develop innovative solutions and participate in city governance. 

 
 

Figure 2. EIP-SCC key stakeholders 
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It ensures the connection between cities, industry players and funders/financiers, as illustrated in  

Figure 2. The marketplace is divided in six Action Clusters with more than 6000 partners from over 

31 countries. An Action Cluster assembles partners committing to work on specific issues related to 

smart cities, by sharing the knowledge and expertise with their peers, giving added value to their 

national and local experience, and identifying gaps that need to be fulfilled at European level. The 

work of each Action Clusters is gathered under thematic Initiatives. Considering the scope of this 

project, it is worth it to mention that EIP-SCC has an Action Cluster on Sustainable Urban Mobility, 

which brings together cities and regions with companies to show-case innovative mobility solutions 

and support their replication at scale in key market segments. Along this cluster, there are five main 

actions and one of them focus urban air mobility: intelligent mobility for energy transition, new 

mobility services, urban air mobility, which focus on the enablement of urban mobility into the third 

dimension – the air, electric vehicle for sustainable cities and communities and alternative fuels 

special vehicles. These five main actions highlighted the main concerns and mobility trends in which 

the European Commission is focused in the short-long term. 

The UAM Action steers its activities on smart mobility initiatives interfacing or enabling UAM by 

addressing topics around the following four (initially, and not limited to) parallel thematic pillars:  

 UAM interfaces with public transport (incl. existing and future setups)  

 Mobility as a Service (e.g. mobility platforms, seamless mobility, cybersecurity, insurance, legal, 

transport operations)  

 Ground infrastructure for UAM (e.g. real estate stakes and initiatives to support UAM such as 

dedicated UAM landing pads and integration to multimodal networks hubs, advanced 

communications-IoT)  

 ATM/UTM concepts for UAM and its integration in view of single sky operations  

 It is envisaged that the above activity pillars will involve and mobilize the relevant European 

innovation stakeholders including the pertinent start-ups and SMEs ecosystems. 

Other relevant European key player integrating transport in Cities is: City VITAlity and Sustainability 

(CIVITAS). CIVITAS is a network of cities dedicated to sustainable transport mobility. CIVITAS 

Initiative has tested and implemented over 800 measures and urban transport solutions as part of 

demonstration projects in more than 80 Living Lab cities Europe-wide. 

CIVITAS nurtures political commitment, new marketable solutions, and offers funding and 

knowledge exchange with a view to creating growth and better connected, more sustainable 

transport modes. The project works on 10 thematic areas, covering: Car-independent lifestyles, 

Clean fuels & vehicles, Collective passenger transport, Demand management strategies, Integrated 

planning, Mobility management, Public involvement, Safety & security, Transport telematics, Urban 

freight logistics.  

CIVITAS is responsible for the CIVITAS SUMPs-Up, an EU-funded project that brings together 

European cities, researchers, universities, environmental organisations, climate institutes, transport 
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consultants and mobility experts into a singular initiative to help cities introduce cleaner, sustainable 

mobility solutions. Its focus is to help cities that experience negative effects of transport to develop 

Sustainable Urban Mobility Plans (SUMPs) – strategic long-term planning documents that integrate 

all transport modes and contribute to balanced environmental, social and economic urban 

development.  

Currently, SUMPs do not integrate the third-dimension layer: air mobility. One added value output 

from ASSURED-UAM would be to provide inputs for cities about this layer, that could desirably be 

included on its SUMPs. 

A third key player for promoting the development of sustainable urban mobility, facilitating the 

exchange of information, knowledge and experience in the field of sustainable urban mobility in 

Europe is ELTIS. ELTIS is financed by the European Commission's Directorate General for Mobility 

and Transport and is Europe's main observatory on urban mobility. It addresses individuals working 

in transport as well as in related disciplines, including urban and regional development, health, 

energy and environmental sciences.  

ELTIS provides the information, good practice, tools and communication channels needed to help 

cities to be models of sustainable urban mobility. ELTIS categorises its topics to serve as a useful 

guide: Autonomous and connected vehicles, COVID-19, Clean and energy-efficient vehicles, 

Collective passenger transport, Intermodality, Mobility management, Monitoring and evaluation, 

Policy and research, Public and stakeholder involvement, Quality, audits and benchmarking, Safety 

and urban mobility, Scheme appraisal, Shared mobility, Traffic and demand management, Transport 

for people with reduced mobility, Urban freight/city logistics, Urban mobility planning, Urban 

vehicle access regulations and Walking and cycling. 

ELTIS has not a specific category addressing air mobility, as this layer is still not a pertinent topic for 

most of the cities within Europe. 
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1.4 Integration challenges 

 

The integration of the vertical transport segment with traditional mobility system in urban and peri-

urban environments, to the overall extent of implementing the concept of mobility as a service has 

not been broadly implemented, which makes it difficult to extrapolate assumptions or conclusions 

about the few existing examples worldwide. There are few areas where those services of UAM are 

currently operating and the cities’ socio-demographic characteristics that contribute for that 

demand are diverse. In Brazil, an urban route can cost about 660 USD and a touristic one with up to 

3 passengers can cost 1640 USD, but the route that connects Sao Paulo and Rio de Janeiro can reach 

9120 USD with up to 9 passengers in the vehicle. In the Bay Area (USA), a commuter can travel from 

the Silicon Valley for about 10 minutes for 250 USD. In the first example of Brazil, the travel time 

and the safety are the main drivers for opting for the UAM solution, while in the second one from 

USA is mostly the travel time. The commuter is typically a business man with a higher salary than 

the average and it is not probable to use the UAM service in a multimodal vehicle perspective, but 

rather using the integration that is assured by the technology that supports the mobility request. 

An example of this integration, (travel information, payment methods – single ticket, ITS, etc.) is the 

use of the application Cabify in São Paulo (Brazil); however, the intrinsic characteristics of the UAM 

service may  contribute to a general low integration with other mobility platforms.  

The integration of the service is even more challenging, when the UAM is used to perform 

connection to peripheral areas that are not easily accessible by other means (e.g. Norway). In such 

conditions, the operation of the service must be financed as the service must be equivalent to public 

transport. To the best of our knowledge, the existing cases of financing models under such context 

are not significant enough to allow the extrapolation of conclusions regarding these tools. 

To conclude, and based on what was presented, the main key players are focusing on strategies, 

tools and smart solutions aiming at improvement of transport efficiency that cover:  

 Clean and energy-efficient vehicles 

 Mobility management 

 Public and stakeholder involvement 

 Shared and inclusive mobility 

 Urban freight/city logistics 

 Integrated planning 

 Safety & security 

 Transport telematics 

 Autonomous and connected vehicles 

 Intermodality 
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The integration of the topic of Urban Air Mobility within the ground mobility scope, although in an 

emergent trend is still quite dependent of factors such as the age of the population, travel 

commuter changes, national strategies to promote its deployment, population welfare and safety 

issues. 
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2 Sustainability in urban mobility integration strategies 

 

2.1 Sustainability performances in UAM integration strategy 

The integration of UAM services in the overall urban transport chain must incorporate a system of 

indicators aiming at monitoring and evaluating the overall sustainability of the integration process. 

In such a context, the CIVITAS system of indicators may provide useful insights (CIVITAS SATELLITE, 

2017).  

In particular, the system of indicators can address various aspects of the UAM services sustainability: 

 Economic sustainability, evaluating costs and benefits of UAM services, both at industry level and at 

societal level; 

 Environmental sustainability, measuring the UAM services contribution to improve the environment 

by using clean vehicles and alternative fuels, reducing the modal share of road motorized transport.  

 Social sustainability, evaluating the general acceptability of UAM services and its effects on how 

easily people can travel around in a city with respect to physical and economic accessibility and its 

effects on health. This includes the way society is organised both in terms of land-use (affecting the 

travel demand) and in terms of governance (affecting the way measures can be implemented and 

will be accepted). 

The assessment of transport sustainability in urban areas is also addressed by other systems of 

indicators. The most relevant one is the UN Sustainable Development Goals 

(https://sdgs.un.org/goals/goal11 ), of which the Goal 11, “Sustainable cities and communities”, 

specifically concerns with the definition of goals and related indicators towards a global 

sustainability in urban areas at world level.  

Despite the cross-fertilisation between the two approaches is possible and desirable, the advantage 

of the CIVITAS indicators is that they are rooted in the European urban background. Considering the 

general objective of the CIVITAS measures ‘working towards sustainable clean urban transport’, the 

CIVITAS indicators have been designed to measure and monitoring any progress made in European 

towards sustainable mobility. Furthermore, they also address one of the most relevant constraints 

faced by local government: to carry out the evaluation with limited resources. 

In selecting CIVITAS indicators, the main criteria to follow include relevance, completeness, 

availability, measurability, reliability, familiarity, non-redundancy and independence: 

References to this Deliverable indicate where to find out the relevant documentation with reference 

to the mentioned projects. With reference to three UAM dimensions of sustainability (economic, 

environmental and social), the following indicators, selected from a larger list of CIVITAS’ indicators, 

may play an important role: 

 

https://sdgs.un.org/goals/goal11
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Table 1. Sustainability indicators  

Dimensions Indicator Description 

Economic 

Operating Revenues 

Investment costs 

Operating costs 

Revenues and operating costs per vkm/pkm/ 

Investment (capital costs, maintenance) 

Environmental  

Fuel Consumption 

Air Quality 

Emissions 

Noise 

Energy consumption per vkm/pkm/ 

Pollutant and noise emissions per vkm/pkk 

Concentration level  

Social 

Awareness 

Acceptance 

Satisfaction 

Physical accessibility towards transport 

Physical accessibility of transport vehicle 

Surveys on acceptability, awareness and quality 
of UAM services (% of agreement before and 
after the measures)  

Perception of physical accessibility to UAM 
services 

Among the three dimensions of sustainability, a special attention should be devoted to the social 

sustainability aspect, because of the disruptive nature of UAM, which relies on technologies totally 

unexperienced by the general public as well as by the majority of transport users, while the other 

two aspects of sustainability (economic and environmental) would be more of a technical nature 

and therefore not aligned with the target of this task. 

The mobility system is gradually changing, through new organizational models (e.g. individual car 

ownership, car and bike sharing, and new intermodal integrated ticketing schemes) but the 

transition is long term and many aspects as the regulatory framework, the user habits need to be 

adapted and changed [4]. With respect to this transition, many efforts are being devoted to 

engaging citizens in such new mobility styles, promoting their acceptance and wide scale 

implementation. 

In a very next future, UAM could provide on-demand transportation for individual needs as well as 

for new logistics models. They will also connect important transportation nodes, such as airports 

and city centers, as well as providing quick transfers between train stations or a convenient option 

for crossing rivers and lakes. However, UAM should help to meet today’s political targets of 

sustainability and decarbonization. Around the globe, authorities are trying to keep up with 

developments in this industry by publishing regulations at both national and international levels and 

defining criteria for political planning. The European Commission, for instance, fosters UAM in order 

to ensure economic growth. The Horizon 2020 research program on smart, green and integrated 

transport identified two key criteria to achieve sustainable UAM: decreasing the overall 

environmental footprint and controlling the noise and visual pollution. Along this task, three main 

aspects to be incorporated in a sustainable UAM system are approached: i) societal impacts of 
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transport activities, ii) public concerns and public acceptance including safety and security and iii) 

ethics. 

The expression societal impacts refer to both potential benefits and negative impacts of UAM 

affecting society. One of the most stressed potential benefit is the reduction of traffic congestion. 

Furthermore, another perceived benefit is the efficiency in the health care services, optimized 

delivery services, and improved search and rescue services. As regards the negative impacts, they 

are related to the public concerns and will be examined in the following paragraph. Apart from 

several benefits enlightened for the deployment of drones, some concerns have arisen in the last 

years. Some economists predict some job losses in the transport and logistics sector. In the last 

decades, the delivery market has increased also thanks to the online shopping and consequently, 

also increased the request for van drivers and packet assemblers. However, with the increase of 

drones’ deployment, the scenario could change. Economists are quite sure that some effects will 

take place, but those are strongly dependent on where the new technologies will be used. If drones 

will be deployed in automated intermediate storage facilities, van drivers would be out of business 

in the longer run. However, if the drones delivery will be in the last mile (as it is more efficient 

instead of a person running or climbing stairs), taking goods from the vans, the drivers will save their 

labour until automated cars will be used. However, the huge digitalization and automatization in 

various job markets could translate in many job losses [5]. Another problem could be the resilience 

of the delivery systems. In case of windstorms and thick fog, the drones are not be able to fly. It is 

not so desirable, now to have a van-based system totally replaced with the drone’s ones, especially 

when facing the delivery for the medical sector. 

Another important aspect to be investigated for public concern is related to noise pollution. In the 

next future, the situation can be comparable to the issue of traffic congestion that it is currently 

experienced in our cities. Drones will generate noise, even if the future engines will be more silent. 

This will generate reluctancy in the population and the compromise to create no fly zone will not 

work in a proper manner if drones will be deployed for the last mile delivery. 

Finally, but not negligible, also the aesthetic factor could be a social problem: in 2014 Ireland's rural 

protests arise because of the windmill usage. People living there were concerned about the 

turbines, which would have ruined the landscape. Such a problem could be faced also in the usage 

of drones and could generate the so called NOMOH’ (‘Not Over My Own Home’) effect. People living 

close to the drones routes could obstacle their deployment. Such fact lead emerges another issue 

related with the public attitude towards the UAM. A study conducted in Germany in 2018 showed 

that 86% of the respondents in a telephone survey indicated they would not use air taxis [6]. 

According to a survey conducted by Airbus in Los Angeles, Mexico City, New Zealand, and 

Switzerland, communities are most concerned about safety (55.6%), followed by the type of sound 

generated from the aircraft (49.3%), and then the volume of sound from the aircraft (48.8%). Other 

concerns include the time of day at which aircraft are flown (47.8%) and the altitude at which aircraft 

fly (47.8%). The aspect that is least concerning to respondents is the landing spot of the aircraft 

(41.2%).  
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As most of respondents are worried about safety, general public may initially be more supportive of 

operations flown over less populated areas, such as waterways or open fields. Furthermore, people 

will be happier if operations are performed by manufactures with excellent safety records, rather 

than executed by new market entrant [7].  

Industry leaders should work on the noise-mitigation, as respondents do not want an irritating 

noise, and that their preferred volume is near the level of a bee-buzzing or car passing rather than 

a truck or helicopter. Furthermore, what should be taken into consideration is the social context in 

which the technology is deployed. The survey by Airbus, also envisaged that respondents from 

Mexico City are open to UAM as a typical mode of transport, while Los Angeles people are less 

enthusiastic. The more concerned respondents are those coming from Switzerland and New 

Zealand, particularly worried about safety, perhaps due to their mountainous geographies and 

relative lack of congestion [7]. The same report found out that urban citizens are more interested 

in UAM than rural citizens, with suburban residents having mixed feelings.   

What is important to undertake to make UAM accepted by society? A successful strategy must 

consider the following aspects:  

 Knowledge of the technology by the general public; 

 Fairness of the decision-making process; 

 Overall evaluation of costs, risks and benefits of a technology; 

 Local context;  

 Trust in decision-makers and other relevant stakeholders.  

Beside the societal impacts inclusion on the deployment of UAM sustainable systems, also public 

concerns and public acceptance including safety and security must be highlighted. Before delving 

into the analysis of safety and security in the UAM context, it is worth reiterating the meaning of 

the two terms. By safety it is interpreted as the set of measures and instruments aimed at preventing 

or reducing accidental events that could cause injury to persons or damage to property, while 

security refers to the set of actions and instruments in response to a threat in progress, deriving 

from malicious action, i.e. organised precisely with the aim of causing damage. This definition 

therefore gives the opportunity to explore the two separate issues in greater depth. The subject 

also merits further consideration in connection with the relevant legislation governing safety issues. 

In this sense, the question also arises of the regulation of UAVs unmanned aerial vehicles-are aircraft 

which are intended to operate without a pilot on board. Each State has its own regulations and laws 

that will not go into detail on this issue here (for further details, it is advised to access Task 1.2). The 

issue of UAV regulations includes public safety and liability in case of an accident, societal benefits 

and stakeholders in international regulatory bodies such as the European Commission, rule-guided 

risks and opportunities of UAV [8]. 

Analysis of the literature and sources reveals public concerns at different levels, both in terms of 

safety and security. The greatest concerns are related to consequences for human and animal 

health, due to the malfunctioning of the UAM navigation system or resulting from bad weather 

conditions. A possible risk may be related to the consequences of cargo loss (depending on the 
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weight of the cargo) and the type of goods transported. If the goods are classified as dangerous, the 

risk is high. Dangerous goods could for example include medical devices or medicines, as well as 

vaccines or blood and organ samples from sick people. An investigation from the point of view of 

current legislation and regulations should be carried out. Added to this is the concern, particularly 

in urban areas with dense populations, about possible collisions between people and drones. These 

devices, depending on the various types of models and functions, can have a relevant weight and 

have sharp rotors and blades [5].  

The impact of UAS collisions on humans or man-made structures is an open area of research. A 

recent report identified 23 knowledge gaps in this domain ranging from battery fires to the 

definition of new blade standards that are more appropriate for ground-based collisions.  

Due to reduced production costs, the number of hobbyists and industries using them is increasing, 

reducing the possibility of identifying authorised drones from those that are not. Air collisions, 

crashes and malfunctions of soft- and hardware components could be especially relevant for urban 

areas [9].  

The outcome of the survey below also considered the findings of the scientific article of R. 

Kellermann [10]. This paper analyses 111 interdisciplinary publications (2013 - 03/2019), for a total 

of 2581 relevant quotations were subdivided into anticipated barriers (426), potential problems 

(1037), proposed solutions (737) and expected benefits (381). The topic of security in UAM is often 

linked to the category of legal and ethical aspects, whose violations represent a real threat. This 

study confirms that among the anticipated threats to physical safety (22.0%, 228), collisions, 

crashes, accidents and injuries make up roughly a third of the quotations. The threat of potential 

misuse of drones by criminals and terrorists also plays an important role. 

426 mentions concern about possible technical aspects related to flight autonomy time and airspace 

integration, as well as difficulties related to battery capacity, which may lead to safety issues. 

Compared to the high percentage of perceived threats, the number of related proposals for 

solutions and benefits is very small (only 8.4% of the expected benefits and 4.7% of the proposed 

solutions are related to safety and security). Compared to perceived benefits, to safety and security 

issues it is striking that all refer to the use of drones as sensory devices and never to their use as a 

transportation technology. 
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Figure 3. Different types of drone attacks 

a) net trap used by other larger drones, b) Eagle trained to catch a drone and place in safe zone, c) SkyWall 100 bazooka that 
fires giant nets 

Source: [11] 

Drones are vulnerable to many of the attacks but can also be used in malicious and harmful ways. 

The issue of the misuse of data collected by UAMs, as well as the fear of terrorist acts through the 

use of drones, worries civil society in general, especially since the subject of UAMs is still little 

known, at international level, and that unknowledge increase the public acceptance.  

Although there are aspects of concern, here are also many advantages of UAM from a security 

perspective. They can be used to provide broadband data rates in emergency and public safety 

situations through low-altitude platforms and thus provide a concrete response to emergency 

issues. They have various other applications related to search and rescue, forensics, and public 

safety. During a war situation and in any emergency contest surveillance of a city becomes a 

challenging task. In such scenarios, drones can be used conveniently to avoid human casualties. 

During natural disasters, or in extreme events there can be communication difficulties for public 

safety and in such times, drones prove to be a viable solution in creating unmanned aerial base 

stations (UABs). Deploying drones in such scenarios can improve throughput coverage and help in 

saving lives [12]. 

The threat of potential misuse of drones by criminals and terrorists also plays an important role. The 

misuse of drones for criminal or terrorist purposes is not to be considered as an event far from 

reality: drones could be used “to smuggle weapons or drugs” or “hacked for consumer data”. Many 

options for potential terrorist abuse are described: drones could be weaponized and flown into any 

vulnerable infrastructure, manipulated to “deliberately drop [their] payload to cause harm”, or to 

“jam or spoof the Global Positioning System signals of other RPAS [remotely piloted aircraft 

systems], causing serious hazards to air safety”. In addition, all the communication between the 

drone and ground station controller typically uses the WiFi network, which is vulnerable to security 

breaches. It becomes more and more clear that security is a key aspect for public concerns claiming 

the need of building trust and transparency in UAM integration strategy. 
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Another problem for social sustainability of UAM is related to ethics. Most of concerns are related 

to possible privacy violations and to lack of transparency regarding aims and purposes of drone 

operations. In many cases, drones can fly at significant height and can be not so easily recognizable. 

This can cause intentionally or unintentionally, privacy infringements. It becomes clear that ethical 

tolerability, and effects upon privacy and other civil liberties are a crucial point for social 

sustainability of UAM [11]. To overcome this issue, legal framework is needed, also considering 

measures that include algorithms as well as software designs for real time privacy impact 

assessments [10]. Furthermore, there is also the need to remove or anonymize personal data, in 

order to avoid the dissemination of personal data without knowledge of the person concerned. 

UAVs can become tools of espionage and sent into any territory for surveillance and constant 

monitoring of things, people and data. They can also be used to carry out certain types of 

cyber/physical attacks that can damage property and people. Furthermore, forms of autonomous 

transportation function similarly to drones will be likely to be deployed in the next future. This will 

possibly generate ethical problems, as it is foreseen to be very expensive, paving the way to social 

inequalities and to a less inclusive mean of transport.   
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3 Perspective of UAM service providers and its integration with 

ground mobility  

 

3.1 Deployment of UAM strategies: introduction 

Advanced Air Mobility encompasses a range of innovative aviation technologies, such as small 

drones, electric aircraft, automated air traffic management, etc. and can be classified in three types: 

personal eVTOL, public transport – urban air mobility (UAM) and short haul point-to-point business 

and inter-city. The concept of UAM in metropolitan areas includes passenger services as well as 

aircraft operations for other activities, such as public safety, medical and rescue services, news 

gathering, ground traffic assessment, weather monitoring, and package delivery. 

Typical UAM trip distances are expected to be between 10 and 100 miles, and in a highly developed 

future state, UAM will extend automotive-like, on-demand personal mobility into the third 

dimension (i.e. flight) with potential benefits that include reduced travel-times, congestion, 

accidents, harmful emissions, and infrastructure requirements relative to current surface 

transportation systems [13]. However, there are multiple barriers to overcome in the path for a 

successful and safe implementation of UAM and Unmanned Aircraft Systems (UAS) operations. The 

current challenges range from the availability of ground infrastructure (i.e. vertiports and 

charging/refuelling stations) to nuisances caused by urban air traffic [14]. Moreover, in the 

operational perspective, flight approval depends on the certification of pilots, vehicles and 

operations, many of which have not yet been defined.  

On this context, the future deployment of UAM depends on the development of an essentially new 

air transportation system with dramatic advances relative to the current state of the art and practice 

in the areas of air vehicles and their operation; airspace system design and operations management; 

and community integration and acceptance [13]. 
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3.2 Determinant factors for the implementation of UAM strategies 

The main factors that are expected to influence the implementation of Urban Air Mobility strategies 

are: economic drivers and regulations, technology development, social acceptance and 

infrastructure. The first one is detailed described along Deliverable 1.2 and social acceptance was 

already approached in the previous chapter. 

Regarding the technology development, the main enabling aircraft to date are basically of three 

types: 

 STOL (Short Take-off and Landing) Aircraft; 

 VTOL (Vertical Take-off and Landing) Aircraft; 

 PATS (Personal Air Transport System) Aircraft. 

Here in the following an outline is reported of the main characteristics of each type of candidate 

aircraft for the execution of passengers’ transportation in UAM environment. 

STOL aircraft (as an example, see PZL-104 Wilga) allow operations to be carried out in small airports, 

with a runway length of less than 1000 ft. Such technologies can pave the way for regional point-to-

point transportation opportunities (XTEAM). 

There is great interest for this technology, in the next future, by 2025 the market will be enriched 

with aircraft of this category. The main development is also focusing on the environmental impact 

and, for this reason, hybrid STOL are planned. This trend will have an increasing importance over 

time, in fact the forecasts for the 2035 market tend towards fully electrification: in this case, the 

aircraft are known as eSTOL (XTEAM).  

It is worth noticing that STOL technology is more useful for peri urban mobility than for UAM, in 

which eVTOL technology (described in the following) represents a more affordable and more 

environmental friendly solution (further information in Deliverable 1.1). 

As just anticipated, one of the major contributions to the development of Urban Air Mobility (UAM) 

will be given by vertical take-off and landing (VTOL) aircraft. This is confirmed in the market analysis 

report done by BIS Research Błąd! Nie można odnaleźć źródła odwołania. , which shows in 

particular that the eVTOL (electric Vertical Take-off and Landing) market is estimated to be around 

USD 524 million in 2025 and is expected to reach 1.9 billions in 2035 in terms of value [15]. 

A vertical take-off and landing (VTOL) aircraft is one that can hover and land vertically. In addition 

to helicopter concept, many approaches have been tried to develop aircraft with vertical take-off 

and landing capabilities. For example, the following aerial vehicles should be considered [15]: 

 Convertiplane: aircraft which uses rotor power for vertical take-off and landing, then converts to 

fixed-wing lift in normal flight (usually in tiltrotor configuration, i.e. the aircraft generates lift and 

propulsion by way of rotors mounted on rotating shafts at the ends of a fixed wing). 
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 Gyrocopter: type of rotorcraft that uses an unpowered rotor in free autorotation to develop lift. 

Forward thrust is provided independently by an engine-driven propeller. 

 Quadcopter: main mechanical components are a fuselage or frame, the four rotors and motors. 

For best performance and simplest control algorithms, the motors and propellers are equidistant. 

Thus, VTOL technology fully embraces the D2D (Door-to-Door) paradigm, however improvements 

are still needed. 

Although some eVTOLs may look like a helicopter, they will be powered by batteries, hybrid engines 

or other new technologies that will make them much quieter than the helicopters of today. 

Advanced avionics will enable eVTOLs to navigate with high precision, exchange information 

digitally and respond to changes in flight conditions autonomously. For initial operations, many 

eVTOLs will have pilots on board. Over time, however, these aircraft will mature to a stage where 

they will operate autonomously [15]. 

The most part of prototype UAM vehicles have more than 4 rotors or propellers, have electric 

propulsion, carry 2 to 5 passengers, fly more like a helicopter (vertical takeoff and landing) than a 

fixed-wing aircraft and will fly relatively close to the ground and near buildings. There are many 

technical challenges facing industry ‘s development of safe, quiet, reliable, affordable, comfortable, 

and certifiable UAM vehicles and vehicle operations. Some of those challenges are safety and 

reliability of the electric power system and electric powertrain for these UAM/eVTOL vehicles 

(further information in Deliverable 1.1). 

The last enabling technology for the UAM deployment is the PATS (Personal Air Transport System) 

Aircraft. PAT systems involve the use of personal air vehicles: an emerging type of aircraft proposed 

to provide on demand aviation services. This alternative to traditional land transport methods will 

be made possible by unmanned aircraft technologies and electric propulsion [15]. 

Thus, this could be one of the solutions to avoid the typical problems associated with ground-based 

transportation, namely the creation of a personal air transport system capable of overcoming the 

environmental and financial costs associated with current methods of transport. Indeed, such a 

system could allow quick travel in the city and it can eliminate the time loss; nevertheless, it must 

be connected with procedures such as check-in and security controls [15]. 

Many prototypes have been built since the early 20th century, by using a variety of flight 

technologies such as distributed propulsion and some of them have demonstrated VTOL 

performance. The PAL-V Liberty roadable aircraft aims to become in 2021 the first flying car 

commercially available on the market [15]. 

The large-scale use of this technology is not yet mature. In fact, available infrastructure is not 

currently capable of handling the increase in aircraft traffic that would be generated by PAT systems. 

Currently, FAA Next Generation Air Transportation System is planned for 2025 where initial PATS 

requirements may be accommodated [15]. 
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Many efforts will be needed to allow the necessary adaptation of infrastructures and services to the 

new emerging paradigm, but, as opportunities at stake concern both social and economic aspects, 

it will only be a matter of time: Personal Air Transport System will become a reality that will 

irreversibly change both our cities and our way of life [15].The Figure 4 shows an example of a PATS 

aircraft1. 

 

Figure 4. PAV-X 

Finally, the insertion of transports with PATS technology in a D2D path needs careful evaluation, 

especially regarding the distance to be covered. Moreover, one disadvantage of the system could 

be the time loss deriving from procedures such as check-in and security controls, which can reduce 

the potential advantage of higher travel speed. It will be very important, therefore, to also look at 

these pre and after trip procedures [15]. 

In conclusion, with reference to the technologies mentioned above and based on the outline 

analysis,  it can be derived that the most accredited candidate technologies for passengers transport 

in the Urban Air Mobility framework are certainly eVTOL and PATs vehicles [15]. 

The required advances are challenging, and the abovementioned systems will certainly evolve over 

a period of decades, and in a series of stages as novel technologies are developed, operational 

experience is gained, operations (ConOps) refined, and appropriate regulations and policies 

developed and adopted. With reference to the operations, then, the ConOps will also be based on 

the following implications: 

 Integrated infrastructure           →        Accessible costs 

 Electrification                               →        Green approach 

                                                      

1 https://evtol.news/pav-x/ 

https://evtol.news/pav-x/
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For example, one idea may be of the one of extending the use of superfast charging stations 

(currently with maximum power of 350 kW) already designed for electric cars to eVTOL aircraft, key 

elements of Urban Air Mobility system. Similarly, Vehicle-to-Grid (V2G) technology could also be 

used, which connects electric vehicles to the energy grid to exploit batteries as stabilizers, 

accumulating energy when it is produced in excess and giving it away at times of peak consumption, 

allowing a reduction in CO2 emissions and a savings on operating costs [15]. 

If the UAM vehicles will be electric, as expected, then the deployment also must overcome the 

obstacle of the battery limitations, that restrict the vehicles developed to a range of 100 to 200 km. 

The impact of the battery is so significant that we can say that its evolution is directly linked to 

UAM's key maturity factor: cost reduction/economic feasibility. Battery makes up 1/3 the price of 

an electric car and 50% of the operating cost for eVTOL aircraft. Figure 5 demonstrates this through 

the graph "Projected price parity point for 200-mile range EV" (including five-year total cost of 

ownership). 

 
Figure 5. Projected price parity point for 200-mile range EV 

Source: [17] 
 

 

In 2020, the price was roughly USD 125/kWh. As Figure 6 shows, the forecast is that this value will 

continue to decrease, being a parameter that also determines the maturity of the UAM (the lower 

the price, the more mature the technological capacity).  
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Figure 6. Battery energy price  

Source: [17] 
 

 

Social acceptance is an important factor for the development of air mobility and can 

determine the success or failure of this means of transport/ mobility option, which was described 

above in the section dedicated to Sustainability, namely societal impacts and will also be detailed 

approached in Deliverable 2.4. Co-creation and involvement of citizens is key for this area e.g. to 

anticipate the behaviour, the blocking points, the needs and public tolerance/embracement for such 

a new mobility. A survey carried out by [16] to assess the effects of Volocopter for Stuttgart 

regarding a numbered of selected societal acceptance factors, revealed that most of the 

respondents recognize air mobility service can have a positive role on those effects. The revealed 

social acceptance by itself is not a guarantee of success of this mean of transport. Respondents can 

positively react to this solution but might hesitate to fly due to other factors that are more 

determinant than their attitude towards the new technology, namely the affordability to use that 

mean of transport or even the fear to fly. Additionally, the development of the level of UAM 

adoption is not easily predictable.  

The operation profile reflects the increase UAM adoption. It is likely that operation profiles will be 

developed sequentially from single routes (starting with dedicated point-to-point connections, 

bypassing bottlenecks) to a full air taxi network & integration of ODM (connecting nodes, building 

up a network of routes integrated with other means of transportation), scaling up gradually as 

showed in Figure 7. According to [17] fixed routes in the sky are predicted for 2025 scenario. 
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Figure 7. UAM operation profiles. 

Source: Hon Lung Chu, Head of Singapore and Business Development Southeast Asia, Volocopter. Presentation for AAM Webinar 
Series – Session 1: Singapore and Advanced Air Mobility. 

 

To implement a full air taxi network, it is necessary to assure that cities provide infrastructures to 

support it, namely large vertiports, such as the one illustrated in the following figure.  

 

 
Figure 8. Example of a Large Vertiport 

Source: [17] 

 

In addition to physical infrastructure for eVTOL landing and take-off (e.g. vertiports), systems design 

considerations for the scalable eVTOL ground infrastructure are required. The planning model 

presented by [18] is a good example of the work being developed by the industry to promote the 

integration with cities’ systems (Figure 9). 
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Figure 9. Integrating Technologies between UAM and ground mobility systems 

Source: [18] 
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3.3 Systems, sustainability and Technologies integrability 

UAM infrastructure requirements and customer demands provide an opportunity to build new 

businesses. The development of skyports/vertiports, across a wide metropolitan area will be critical 

to the growth of the UAM industry; the number and location of take-off and landing pads will drive 

the number of UAM flights that a city can accommodate. Skyport operators will provide eVTOL fleets 

with battery swap or recharging services and deliver transit services to UAM passengers. Fleet 

operators will be responsible for managing eVTOLs that will fly across cities. They will also interact 

with skyport operators and booking platforms that receive requests for passenger rides or cargo 

movements. These are only a few of the new opportunities that will be enabled by the growth of 

the UAM industry [15]. 

However, there is a danger that the industry will falter due to an inability to grasp the scope of 

future challenges and complexities. Communities will want assurances that noise from urban flights 

is acceptable. Regulators and air navigation service providers (ANSPs) will require that flights remain 

safe, orderly and efficient, while minimizing impact on airline traffic. Operators of small drones will 

want access to low-altitude airspace, while fleet operators will need equitable access to urban 

corridors. General aviation pilots of fixed-wing aircraft and helicopters will want to fly above urban 

areas with the freedom they enjoy currently. The urban airspace needs to accommodate the needs 

of all these stakeholders [15]. 

A depth analysis of infrastructures and prices of public transport services is needed as the link 

between an optimal price and an optimal investment affect acceptability, in the sense that the price 

is lower queried if it reflects the existence of a related service. It is necessary to pay particular 

attention to the development of infrastructures, because the greatest disadvantage of 

contemporary modes of high-speed transport (scheduled air, hi-speed train) are infrastructure 

development limitations and low nodes accessibility causing unbalanced regional development as a 

side effect. 

Indeed, a very important aspect to consider when trying to develop a new technology, is the general 

definition of air transport efficiency: on the system level, it is defined as energy consumption or cost 

needed to shift one passenger on representative (average) origin to destination great-circle distance 

in time, according to a fixed plan and complying specifications requirements, also including safety 

and environmental costs [15]. 

As electric aircraft will dominate the urban areas in the future, a very important aspect of 

integrability will be their endurance. Thus, battery life will be crucial. There are many efforts that 

industry and scientific community are supporting in this direction. For example, paths characterized 

by the presence of inductive charging could be created: although futuristic, it is a possible scenario. 

In the automotive sector, it is almost a reality. In fact, recently ElectReon Wireless, an Israeli 

company specializing in inductive charging for electric vehicles, has signed an agreement with road 
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construction company Eurovia to integrate wireless charging systems on the streets of Germany, 

France and Belgium. The system provides built-in charging coils eight centimetres below the road 

surface that are activated only when a vehicle passes over them [15]. 

Within the Urban Air Mobility, after identifying the buildings most related to the trajectories of 

aircraft, similar runways could be created on their roofs. Consequently, it is obvious that the 

integrability of these systems will have a significant impact on the infrastructures of entire urban 

areas [15]. 

In the following Table 2, a possible roadmap is reported for UAM implementation with reference to 

the availability of the vertical transport technologies considered as more appropriate candidate. 

Table 2. Technology Roadmap 
Source: [15]. 

 

Technology 2020 2025 2035 2050 

STOL 
    

VTOL 
    

PATS 
    

 

 STOL technology is partially available, since while aircraft development is now 

mature, short runways are still not very widespread in urban areas. Consequently, its 

potential cannot be fully exploited yet; 

 VTOL technology, perhaps the most important element for Urban Air Mobility, is 

even less available, since there are few ready-made vehicles, and the biggest 

challenge will be building and managing the dedicated infrastructure; 

 PATS technology presents the same problems mentioned in the previous item, but 

very more stringent regulatory aspects will have to be addressed. 

 

Eventually, the following table summarizes the D2D performance for the technologies analysed. The 

score awarded should be interpreted as follows: one star is a weakness, two stars is an acceptable 

level, three stars is a strength [15]. 

Moreover, the last column shows the rounded average score. This result, obtained considering the 

three-time horizons (2025, 2035, 2050), indicates how ready the technology in question is to be 

integrated with other technologies within the door-to-door paradigm. 

It should be noted that for 2035 all four technologies are considered fully operational and with a 

good average score while the only limit that affects the result are the technological barriers that will 

certainly influence their integration.  
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Beyond 2050, when all the technologies considered will have reached the state of the art, we can 

note that some (especially the most futuristic such as VTOL and PATS) obtain a high score, an index 

that in the last decades examined there are good chances that technological barriers are mitigated.  

 

Table 3: D2D performance for the technologies analyzed 

Source: [15] 

Technology Integrability Endurance Weather 
resilience 

Manoeuvrability Runway 
length 

Independency Mean 
score 

Time Horizon 2025 

STOL ★☆☆ ★★☆ ★★☆ ★★☆ ★☆☆ ★★☆ ★★☆ 

VTOL ★☆☆ ★☆☆ ★☆☆ ★★☆ ★★★ ★★☆ ★★☆ 

PATS N/A N/A N/A N/A N/A N/A N/A 

Time Horizon 2035 

STOL ★★☆ ★★☆ ★★☆ ★★☆ ★★☆ ★★☆ ★★☆ 

VTOL ★★☆ ★☆☆ ★★☆ ★★☆ ★★★ ★★☆ ★★☆ 

PATS ★☆☆ ★☆☆ ★☆☆ ★★★ ★★★ ★★★ ★★☆ 

Time Horizon 2050 

STOL ★★☆ ★★★ ★★★ ★★☆ ★★☆ ★★☆ ★★☆ 

VTOL ★★☆ ★★☆ ★★☆ ★★★ ★★★ ★★☆ ★★★ 

PATS ★★☆ ★★☆ ★★☆ ★★★ ★★★ ★★★ ★★★ 

 

It is worth to emphasized that such considerations also allow to identify the barriers that limit 

implementation and use of the technologies analysed. Indeed, the weaknesses in the above table 

constitute obvious limitations for Multimodal Mobility. Therefore, it would be necessary to at least 

increase to an acceptable level the performances listed above which currently are not.  

Furthermore, considering that VTOL technology represents a key aspect for Urban Air Mobility, the 

ideal would be to transform its first three performances into strengths. Such an interesting goal 

already suggests possible enablers. In fact, it will be natural to try to increase the levels of 

integrability, endurance and weather resilience.  Improvements of endurance and weather 

resilience will depend on technological developments relating to vehicles. The integrability instead 
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will represent perhaps the most difficult challenge, as it will involve regulatory aspects and urban 

infrastructures, such as the construction and management of the future urban vertiports [15].  
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3.4 Multimodal transport technologies 

Review of most interesting/promising technologies and solutions facilitating integration of 

transport. Rapidly developing technologies creates new possibilities not only in aviation, road 

transport and rail but also in multimodal transport area [15]. 

The rapid evolution of the technologies mentioned in the previous section opens the way for their 

integration in the context of multimodal transport. The progress made in the ITC is also moving in 

that direction. Over the years there has always been talk of a flying car, the incoming era of 

passenger multirotors seems to really open the possibility of development of functional, safe and 

efficient solutions. One of the most interesting concepts is fully autonomous, compact-sized and 

electric common Pop.Up Next, Airbus, Audi and Italdesign project2. 

Besides questions like the need of completed digitalisation in road and air transport allowing for 

introduction of autonomous traffic at least on sectoral level, such vehicle requires deep integration 

of air and road traffic management systems. Perhaps applications of some solutions developed for 

UAM in automized road transport could be considered as most adequate for multimodal vehicles. 

 

Figure 10. Modular ground and air passenger concept vehicle system 

 

In the Figure 10 is depicted the first modular, fully electric, zero emission concept vehicle system 

designed to relieve traffic congestion in crowded megacities. Pop.Up envisages a modular system 

for multi-modal transportation that makes full use of both ground and airspace. 

This modular multimodal transport system allows to switch from road transport (as we are used to 

by car) to air transport. In fact, the concept developed in synergy by ItalDesign and Airbus consists 

of three modules: 

 passenger capsule (able to travel on the road if coupled with ground module); 

                                                      

2 https://www.italdesign.it/project/popup/ 
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 the ground module (to allow the passenger capsule to travel on the road);  

 air module (to travel in the air in case of road congestion, avoiding in this way the city traffic). 

 

 

Figure 11. The three separate modules of the Pop.Up vehicle 

 

With this system, once that the passengers reach their destination, the air and ground modules with 

the capsule autonomously return to dedicated recharge stations to wait for their next customers.  

This system needs high deployment of the ICT technologies, like 5G, because it needs high level of 

digitalization, how that coming for the smart cities. Those technologies come in the same direction 

of the deployment of the Urban Air Mobility, offering in one system both surface and air 

transportation, avoiding the long-time losses in cities traffic journey. 

The following table shows an analysis of autonomous electric modular chassis system performance 

regarding the potential of integration with ATM (Air Traffic Management) services. The score should 

be interpreted as follows: one star is a weakness, two stars is an acceptable level, three stars is a 

strength.  

 

Table 4. Potential for integration with ATM services for autonomous, electric modular chassis system 

Source: [15] 

Target Score 

Horizon 2035 2050 

Functionality N/A ★★★ 

Efficiency N/A ★★☆ 

Flexibility N/A ★★★ 

Integrability N/A ★★★ 
Independency N/A ★★★ 

integration with ATM services N/A ★★★ 
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Very good scoring thanks to high functionality, flexibility, integrability and independency result with 

very big potential in terms of integration of ATM with other modes of transport. But only assuming 

shared mobility application.  

Full functionality benefitting from all advantages resulted from exchange of information between 

air and road systems in case of autonomous electric flexible chassis requires the development and 

maturation of numerous solutions in the field of ICT (e.g. IoT, communication, etc.). Considering the 

current TRL of these technologies, it can be assumed that the described functionality and availability 

of transport potential for integration with ATM will be achieved in 2050. However sectoral 

implementation covering some specific, separated routes (e.g. connecting airport with city center) 

will be available in 2035 [15]. 
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4 Final Remarks 

 

The present report summarizes key aspects to consider along the integration of urban air mobility 

with cities’ networks and operational systems. Currently, this topic is still not in the agenda of most 

of the cities as it is demonstrated by the lack of regulation about it, availability of infrastructure 

dedicated to the emergent mean of transport or even by the lack of knowledge about what is the 

attitude of citizens and other key stakeholders about its deployment. Under such context, trying to 

establish how the integration might occur in the short-medium future is an exercise with a high level 

of uncertainty. At the current framework, it is expectable that populational density will continue to 

increase in urban areas and people will still make systematic daily movements to assure the home 

to work trips. If this trend will continue along the time, then urban air mobility will need to be 

integrated within cities’ network in a wide system perspective: a) safety and security issues must be 

approached and solved prior to its deployment; b) public acceptance and relevant regulatory and 

organisational aspects of urban air mobility systems  must be predicted; c) operational and service’ 

concepts allowing UAM traffic to be embedded in multi-modal urban transportation environment 

are essential  requirements to complement the infrastructure adaptation, evolution and integration 

for efficient and seamless door-to-door mobility and lastly, d) the sustainability with regard to the 

overall environmental footprint should be guaranteed. All these factors are essential to integrate 

UAM with ground mobility and are supported by the premise that the current habits of active 

population remain within the current trend. Under such premise, UAM will find its probable niche 

either in specific markets such as post-delivery, emergency deliveries or business trips. 

However, if the teleworking will significantly replace the face-to-face work, the current challenges 

of congestion in peak periods, lack of parking spaces, individual transport invading cities every 

morning are likely to considerably change; under that uncertain framework, UAM will likely need to 

present technological developments that allow it to have a cost that is easily affordable by the 

population, so it can be considered as a mobility option integrated with the reminder ones. 

Alternatively, UAM will be constraint to delivery services and not to transport services. 
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