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Abstract. Automated vehicles (AV) are a rapidly developing technology.  It is expected that 

completely self-driving cars in the largest cities of the world will be by 2040-2050.  All over 

the world technical, political, legal and economic issues of self-driving technology are being 

explored. Self-driving cars will not only affect daily trips, but also will change the appearance 

of cities. Automobiles — their size, accessibility, and environmental impact — are an 

important factor in urban planning in the last century. This article describes the problems of 

introducing self-driving cars and its impact on urban form and architecture. The technology of 

self-driving cars will change the urban environment. Those changes will be irreversible, so it is 

important to have an idea about the consequences of its implementation, in order to avoid 

negative developments and try to get the maximum benefit from the introduction of automated 

vehicles. Following the analysis of the scientific literature, two main scenarios for the 

introduction of automated vehicles according to the form of ownership — individual and 

public, including the system of a mass self-driving taxi — were considered. For these 

scenarios, the factors of spatial influence of AV on the urban form were combined into three 

groups of principles: the impact on urbanization; the impact on road infrastructure; the 

influence at the local level. The question of how the introduction of AV will affect the density 

and structure of the city, as well as the quality of human life. The problem of early 

obsolescence of infrastructure projects has been raised. Priority of an integrated approach is 

shown when choosing a strategy for further development.  

1. Introduction 

Transport has become an important part of human life, affecting all its aspects: work, leisure, 

education, services, etc. Therefore, movement takes a significant amount of time. Movement patterns 

have a significant impact on urban infrastructure, forming roads and neighborhoods. They also affect 

the environment through air pollution and noise; and on human health through the choice of passive 

(car) or active (bicycle) type of movement [1]. Comfortable transport infrastructure and a variety of 

types of movement around the city are important in the formation of a comfortable urban environment 

accessible to all social groups. 

In an age of turbulent economic, political, social, environmental and technical changes, the life-

cycle of urban infrastructure (engineering systems, roads, bridges, tunnels and buildings etc.) is 

becoming shorter, because the creation considers only current problems and their ways solutions [2]. 

Throughout its development, various forms of mobility had a direct impact on urban planning and 

space-planning and building planning, in particular. In recent years, there has been an active 

development of automated technologies. Various studies predict that by 2040 completely autonomous 

transportation systems will appear in biggest cities of the world. While the technological, economic 
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and legal aspects of the introduction of self-driving cars are intensively studied, the issue of their 

impact on urban planning and building planning remains unresolved [3]. 

2. Results 

The emergence of self-driving cars is a reality of the next decade. All over the world, the technical and 

economic issues of automated technology are being studied [4]. However, the study of the possible 

impact on the urban form is not practically happening. The technology of self-driving cars will change 

the urban environment, and the changes will be irreversible. It is important to have an idea about the 

consequences of its implementation in order to avoid negative developments and try to get the 

maximum benefit from the introduction of self-driving cars. 

The purpose of the study is to predict the degree of change in the qualitative and quantitative 

characteristics of the urban environment as a result of the introduction of self-driving cars. 

In the work, based on the analysis of scientific and applied literature, certain principles of the 

influence of automated vehicles on the urban form are revealed. 

Automated vehicles have both advantages and disadvantages. The main benefits include increased 

mobility, access to areas of cities that are currently not served by public transport. One of the main 

advantages of self-driving cars is to increase the safety of movement. Self-driving cars can be used by 

wider groups of the population, including the elderly and people with disabilities. It is predicted that 

the widespread introduction of automated cars will shorten the trip time, due to: uniform speed of 

movement of all road users; faster passage of intersections (due to intellectual coordination of actions); 

automated selection of the optimal route using cloud technologies; eliminating the need to find a 

parking space. The use of public self-driving cars can reduce the need for parking. Also, the 

introduction of self-driving electric cars will significantly reduce the amount of toxic emissions into 

the atmosphere [5]. 

There are a number of predictable drawbacks. Firstly, the widespread distribution of self-driving 

cars and access to them by a wider range of the population may reinforce the current trend towards 

sprawling cities. If automated cars are privately owned, an increase in road traffic will block the time 

saving movement described earlier. The negative impact on human health is due to a sedentary 

lifestyle, if the priority of the choice of movement will be given to driving a car, rather than cycling or 

walking. The introduction of self-driving cars will require a review of the professions and 

infrastructure related to transport (truck drivers and taxis, gas stations and auto shops, traffic police, 

etc.). 

At the moment there are several scenarios for the introduction of automated transport [6-8]. 

Depending on the form of ownership, there are two fundamentally scenarios: 

 • private ownership of the vehicle, divided into controls without the external environment and with 

the help of the autopilot integrated into the general urban information environment. 

 • public form of car ownership, divided into the system of mass network taxi and autonomous 

driving in the public transport system. 

These types of self-driving cars will affect different forms of the urban environment in different 

ways, so the article will be considered separately. 

In the first scenario, when cars will still be privately owned, global changes are not expected. In a 

private house, where a parking space is located on a plot near the house, an ordinary car is simply 

replaced by an self-driving cars. In areas with a higher density, it can be assumed that during the 

construction of multi-flat house, priority will be given to detached garage cooperatives, rather than 

built-in underground parking, so there will not be need for parking. It will be possible to call the car 

from the parking through the application on the phone.  A similar situation will occur with public 

buildings. Self-driving cars will park itself in a remote parking lot and will came back. 

In the second scenario, a new type of movement appears - an autonomous taxi system. This type 

can be considered as a logical continuation of an already existing carsharing system. These taxis do 

not work on certain schedules or routes, but are focused on demand. In this case, the car is in constant 

operation, that is more efficient. The next stage of this scenario is the integration of such a taxi into the 
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public transport system, thereby solving the problem of the “last mile”. Public transport will move 

passengers over long distances to the hub, and a taxi will deliver to the destination. All this can lead to 

a radical transformation of the public transport system.  There are various forms of ownership of an 

automated taxi: public or private. 

This use of AV can significantly affect the urban environment. It will be necessary to completely 

restructure parking as there will be no need for them. Parkings near houses can be renovated into 

pedestrian spaces or bicycle lanes. In residential areas with more dense buildings there will be no need 

for parking. After the car takes the passenger to the destination, travels to the next passenger.  A 

similar situation will occur with public buildings. Parking will exist as charging stations on the 

periphery of the city. Self-driving taxis can increase group travel. Thanks to a similar structure of 

public transport, it will be possible to increase the accessibility of all areas of the city and increase the 

density of urban space [9]. 

Common to both scenarios is the impact on the urbanization of the territory and road infrastructure.  

Some studies predict that with the advent of self-driving cars, interest in suburban residential areas 

will increase. Autonomous vehicles will give access to green areas with lower housing prices, but 

remote from the downtown, this can lead to the spread of cities and lower building density. All this 

creates additional costs for the maintenance of infrastructure. [10-20].  

3. Discussions 

According to the results of the study, three groups of principles of AV influence on the urban form can 

be highlighted: 

 • Impact on urbanization. 

 • Impact on road infrastructure. 

 • Impact at the local level. 

The first group of principles includes factors influencing the citywide structure. The introduction of 

AV can lead to urban sprawl and lower building density. On the other hand, AV can increase the 

density of buildings, making some areas more accessible (fig. 1). 

 

Figure 1. Effect of AV on building density. 

AV can improve the public transport system, especially in suburban areas. With the formation of 

sustainable transport systems AV will solve the problem of the «last mile» (fig. 2). 
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Figure 2. Effect of AV on the urban transport system. 

The second group of principles includes factors influencing the use and physical change of street 

space.  The introduction of AV will improve road safety and eliminate conflict between the driver and 

pedestrian (fig. 3).  Complete replacement of conventional vehicles with AV will not only expand the 

sidewalks, but also completely eliminate the separation of cars and pedestrians on streets with low 

traffic. Uniform speed of movement and synchronized AV actions will improve traffic to flow without 

expanding roads. Also, the introduction of AV will reduce the width of the lanes and completely 

eliminate parking along the curb (fig. 4). 

 

Figure 3. Transformation of roads and sidewalks in the implementation of AV. 

 

 

Figure 4. More efficient use of the roadway when implementing AV. 

The third group covers more local changes: the impact on residential development at downtown 

and suburbs. With the advent of AV to reduce the need for parking, existing parking will need to be 

adapted to other functions (fig. 5).  Renovation of parking in residential areas will increase the density 

of buildings.  In the central areas of the city, parking can be converted into offices, housing, retail 
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spaces or recreational spaces. It will be necessary to change the infrastructure related to the car: salons 

for sale, auto shops. and various services, gas stations, etc (fig. 6). 

с

 

Figure 5. Effect of AV on residential areas. 

 

 

Figure 6. Effect of AV on the suburbs. 

 

 

Figure 7. Effect of AV on the downtown. 

4. Conclusions 

AV can have a different impact on the urban forms, depending on the type and form of ownership.  

From the point of view of technological, legislative and economic changes, the first scenario is the 

easiest to implement, in which a simple car is replaced by an self-driving car. From the point of view 

of the urbanization of the territory, this study shows the need to promote the introduction of the second 

scenario, which will exclude private ownership of vehicles, which in turn will reduce their number.  

Self-driving technology will change the urban environment, and the changes will be irreversible, in 

order to avoid the negative consequences of the introduction of AV, we must now change the urban 
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infrastructure so that it meets the requirements of AV.  Objects related to the transport infrastructure 

must be designed with the possibility of their further adaptation and reuse with other functions. 
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