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ABSTRACT 
In the last century the territory and the layout of the cities have undergone important changes with an 
enlargement in the space of human settlements. It deserves attention in terms of the principles of 
sustainability, limitation of soil consumption, environmental impacts and social needs. Then, a holistic 
vision for the definition of city and its mobility is needed. This paper introduces a systemic conceptual 
framework for the urban planning by combining different definitions and illustrating a review of the 
main themes of modern urban planning. This study analyzes the relationship between urban sprawl and 
upward mobility. Territorial dynamics, transport issues, and effects of the urban decentralization are 
examined. Moreover, the TOD (transit oriented development), based principally on the presence of 
central transport stops in a medium-high density area, and the smart growth models, focusing on a 
compact city improving sustainable transports like pedestrian mobility and bicycles, are also illustrated. 
The analyzed criteria for city management and organization could be applied to the present emergency 
due to COVID-19 and its new challenges. The recent pandemic has highlighted the need to reorganize 
and adapt public services to obtain self-sufficient neighborhoods, where short distances are preferred 
and mobility is limited: f smart cities, defined as compact and green, could answer COVID-19 related 
necessities. 
Keywords:  urban planning, sprawl, smart growth, sustainability, mobility, COVID-19. 

1  INTRODUCTION 
Urban areas continue to grow rapidly and provoke urban environmental problems that affect 
the quality of life of citizens. The discussion is so vivid that politicians are aware that 
sustainable urban growth management and environmental sustainability in megacities of 
developing countries are urgent according to the Millennium Development Goals “MDG” 
[1]. Under such context, transportation plays an important role for the economic development 
of cities and for the social and economic wellbeing of their inhabitants. The relationship 
between land and transportation is seen as a contrasting and irremediable duality. For one 
hand, many authors affirm that those categories are distant, while. Other authors argue that 
the increase in mobility and technological innovation has produced significant and visible 
changes in the cities structures [2]. Those modifications have remained etched in the urban 
fabric as traces of the different transitions from one mode of transport to another: from animal 
traction to mass motorization of the 1950s; from the introduction of public and rail transport 
to modern sustainable mobility trends. In this trend, the revamped electrification of public 
transport [3] is an attempt to reconcile mass transit demand with environmental concerns and 
built environments safeguard [4]. However, among transportation implications in the urban 
asset, car is the main character. It has revolutionized the choices regarding the location of 
residential and production activities and structures, modifying habits and lifestyles. Vehicles 
have shortened distances making people free and autonomous in their travels. After the 19th 
century, popularity of cars became an important force driving the spread of cities, and cities 
gradually lost their compact form. Dependence on cars has led, on the other hand, the territory 
to a form of extreme dispersion with several problems related to traffic congestion: the 
widespread city [5] and its externalities affect the whole world. The central urban area 
declined, the urban and suburban land use were one of the main phenomena of urban 
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decentralization [6]. Over the last century substantial changes in urban spatial structure have 
taken place in worldwide cities, which attracted increasing attention from geographers, 
economists, sociologists, and urban planners [7], [8]. They have carried out analytical efforts 
aimed at defining the new paradigms of urban form and evolution as follows: 

 global city [9]: the globalization of the economy, associated with the emergence of a 
global culture, has altered social, political and economic reality of large transnational 
areas and cities. The emerging globalization of economic activities lead to believe that 
cities are not as important as in the past; 

 sprawltown [10]: this word borne from urban problems such as city escape, out-of-
control suburban development, and the transformation of rural soils into residential 
settlements; 

 widespread city [11]: there is a widespread city whenever, even in the absence of 
physical proximity, conditions of urban use of the territory occur. It is an urban 
phenomenon not from a morphological point of view, but for its organizational, 
functional, social and use elements; and 

 infinite city [12]: it is a “not place,” but as an infinite succession of places that appear to 
travelers passing through them. 

However, the population redistribution among large cities and small towns is not the only 
transformation taking place, since decentralization affects both residential functions and 
productive activities. According to Garreau [13] the decentralization of jobs and people to 
the outside of a city’s traditional center is also known as “nucleated dispersion,” especially 
for U.S. cities, that helps form new suburban centers and thus facilitates the emergence of 
polycentric metropolises. The decentralization of the city’s productivity has been influenced 
by market forces and government interventions [14], [15]. Productivity’s decentralization has 
a direct impact on urban mobility: people moving every day from suburbs to central areas 
and vice versa increases the traffic congestion. Urban dispersion is accompanied by a 
“mobility basins” expansion connected to home-work journeys [16]. Indeed, sprawl is strictly 
related to mobility in terms of commute times to work [17]. This is principally due to the 
long-distance travel among main services that discourage pedestrian or bicycle travel. 
Moreover, there is almost often no efficient public transport network for the low urban 
density in the suburbs which would make the realization of a transportation network too 
expensive. Therefore, urban growth management designed to curb urban sprawl is necessary 
to contain the need for long-distance travel and car use for such trips [18]. Reducing travel 
time could improve the proximity of the region and promote knowledge dissemination [19]. 

The on-going pandemic of coronavirus disease 2019 has amplified the decentralization, 
started since approximately twenty years ago [20] in part due to the smart working that helps 
change the socio-economic dynamics. Therefore, sustainable transportation, which is 
characterized by shorter trips’ length and time, less reliance on the car and more efficient 
public transport, is a key issue for sustainable urban growth. This paper aims to investigate 
the relationship between land use and transportation in order to understand how spatial 
distribution of activities and mobility influence each other. In the past decades, several 
models to counter urban dispersion have been defined, but rarely put into practice. Today it 
is necessary to implement these proposals to give an answer to the issues related to the 
COVID-19 pandemic which urges redaction in mobility. 

2  EFFECT OF SPRAWL ON URBAN TRANSPORT 
The consequences of urban dynamics on mobility are numerous and complex. Many authors 
have explored this theme and highlighted the following issues: 
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 Number of vehicle kilometers travelled: there is a strong correlation between urban 
dispersion and vehicle kilometers travelled on daily journeys. The decentralization of 
productive and residential destinations throughout the territory and socio-demographic 
factors have led to an increase in the distances travelled with consequent economic and 
emissions costs [21], [22]. 

 Travel time: the proximity among public services would help to decrease long-distance 
travel. Urban growth management designed to curb urban sprawl on fringe areas could 
contain the need for long-distance travel and car use for such trips. In fact, the potential 
contribution of urban growth management to the reduction of the environmental effects 
of transport has been empirically proven in Western cities [7]. 

 Modal choice: pedestrian and light mobility, typical of compact cities, might help to 
reduce the use of private cars and its impact [23]. Transport infrastructures should answer 
to the increasing modal shift from public mass transport to both motor-vehicle private 
transport and light vehicles (e.g., bikes, push scooters). Therefore, the transport 
infrastructures layout should be modified to ensure safe movements to vulnerable users 
[24]. 

 Transport costs: compact cities help to reduce transport costs improving public transport 
[25] and pedestrian mobility [26]. Furthermore, private transport costs have recently 
increased in relation to the Coronavirus disease 19 (COVID-19) pandemic, which has 
led to the greater use of private vehicles due to the fear of contagion on public transport. 

 Transport externalities: by contributing to the increase in traffic on the roads, urban 
dispersion would seem to aggravate the external costs of mobility (e.g., air pollution, 
noise emission, road accidents, depletion of abiotic resources, deterioration of the 
environment and the ecosystem [27]–[29]. 

 Car dependence (Fig. 1): it is both a strong limit to the achievement of sustainable 
mobility goals and an indicator of social inequality. Where public transport services are 
absent or inefficient, private cars represent the only way of transport [30]. Furthermore, 
inconveniences increase for minors or people with disabilities. 

 

 

Figure 1:  Cycle of automobile dependency [31], [32]. 
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3  TOD 
The acronym TOD identifies “transit-oriented development” [33], a planning concept that 
differs from the conventional sprawl development. Urban and transportation planners have 
different understanding of TOD. Bernick and Cervero [34] define TOD as a compact and 
mixed-use neighborhood arranged around a transit station site as a hub connecting the 
neighborhood with other areas. Its surrounding public space plays an important role as the 
center of the neighborhood and meeting place of the area. Still [35] affirms that TOD 
represents a mixed-purpose neighborhood which encourages people to live near transit 
services in order to reduce car dependence. According to Cervero et al. [36], TOD refers to 
mixed-use land development, proximity of transit services, and favor of transit development 
and to mix of residence, employment, commercial, and public services, with a large bus or 
rail transit station within a walkable range. 

Among different TOD definitions [37], main common factors can be identified: 

 functional mix; 
 development in surrounding areas served by local public transport; 
 development that increases the use of collective methods; 
 compactness; 
 pedestrians and bicycles paths; 
 public spaces and services adjacent to the stations; and 
 stations intended as community and transportation hubs. 

The TOD concept has been widely promoted and practiced from the 1990s and 
graphically represented in the scheme elaborated by Calthorpe [37], who lays the foundations 
for a new city conception (Fig. 2). 
 

 

Figure 2:  TOD city scheme [37]. 

According to Fig. 2, density represents the key factor of the Calthorpe TOD model in 
order to arrange city functions around an efficient transport network. Dispersed suburbs with 
a very low density are not included inside that model. Indeed, groups of residential uses and 
services around public service stops help to increase suburbs density with a radial 
concentration where the central part is represented by the core commercial directly connected 
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to the transit stop and the external ones by residential areas. The radial urban form is 
developed taking into account distances that can be covered by foot from public transport 
stops. The development of larger commercial core areas and office space are encouraged in 
the central part, while neighborhood emphasizes a higher proportion of residential 
development in the external areas based on the necessary commercial core areas [33]. TOD 
impacts on car dependence vary according to the social distribution. Where the possession 
and use of private vehicles is limited due to a predominance of lower, middle-class people, 
people are encouraged to live close to transport stops increasing accessibility, and the 
outcome will be modest. On the other hand, if TOD is applied in a social context where 
people make a strong use of the car, the model has greater possibilities to reduce the use of 
private cars (and kilometers travelled). In some cases, increasing accessibility and reducing 
kilometers travelled are favored when residential areas and workplaces are close, while in 
other ones they are not favored because of the factors described below: 

 where road congestion occurs, accessibility is reduced due to the speed reduction, while 
the kilometers travelled decrease as the number of journeys is limited; 

 lack of urban policies encouraging facilities to access cars at affordable prices; and 
 areas characterized by low density and propensity to use private vehicles result in an 

increase in kilometers travelled and a decrease in accessibility. 

The preservation of the natural environment and the architectural heritage [38], [39] is 
included in the TOD model as large green bands among the areas of urban growth are 
respected. Moreover, the modular radial urban structure does not prejudice the possibility of 
further expansion since free areas are devoid of widespread low-density settlements. An 
urban reorganization of decentralized areas according to the TOD principles, principally 
based on the transport network, should be encouraged in order to prioritize environmental 
and sustainability issues in the actual urban planning. 

4  SMART GROWTH 
Smart cities are a common concept for science and policy to promote urban sustainable 
development even though its concept is not well-defined [40] since distinct perspectives are 
included: communication and information technologies as part of a smart economy; human 
capital as smart people; e-governance or e-democracy as smart governance [41]. 

Smart growth describes in a wider sense, on one hand, an economic development path 
balancing growth with a careful use of natural resources and social inclusion of urban 
residents [42] and on the other, those policies aimed at integrating transport and land use. 
This last aspect aims at favoring compact development and functional rebalancing, and at the 
same time discouraging dispersed and car-dependent urban growth, the opposite urban 
scheme to sprawl [32]. 

Among them, it can be noticed that smart growth is centered on the neighborhood 
conceived as village, an area of limited extension (from 400 m to approximately 1 km in 
diameter) with public services and shops nearby the central area. Thereby, smart growth is 
often used synonymously with compact cities [43] opposed to sprawl city where mobility is 
one of the main characteristics [44] (Table 1). 
     Strategies for obtaining a smart growth are many ranging from: the environment 
considered as essential for securing sustainable growth and limiting urban sprawl [41]; high 
physical density of residential and commercial areas promoting space-efficient urban forms 
and vertically developed building instead of horizontal, low-density developments common  
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Table 1:  Differences between sprawl growth and sprawl [48]. 

 Smart growth Sprawl

Growth pattern 
Mostly infill (brownfield) 
development

Mostly urban fringe (greenfield) 
development

Density 
Higher-density, clustered 
activities 

Lower-density, dispersed 
activities

Land use mix Mixed land use 
Homogeneous (single-use, 
segregated) land uses 

Scale 
Human scale. Smaller blocks and 
roads, more local services, for 
pedestrian access 

Large scale. Larger blocks, 
wider roads, more regional 
services, assuming automobile 
access

Services (shops, 
schools, parks)

Local, distributed, smaller. 
Accommodates walking access

Regional, consolidated, larger. 
Requires automobile access 

Housing types 
Diverse, including compact 
housing types such as townhouses 
and apartments

Single-family housing 

Transport 
Multi-modal. Supports walking, 
cycling and public transit 

Automobile-oriented. Poorly 
suited for walking, cycling and 
transit

Transport 
connectivity 

Highly connected roads, 
sidewalks and paths, and good 
connections between modes 

Poorly connected networks, 
with numerous dead-end streets, 
few paths, and inadequate 
connections between modes 

Parking supply 
Lower parking supply, higher 
parking prices

Parking facilities are abundant 
and usually unpriced 

Street design 
Complete streets that 
accommodate diverse modes and 
activities 

Streets designed to maximize 
motor vehicle traffic volume 
and speed

Planning 
process 

Planned and coordinated between 
jurisdictions and stakeholders 

Poorly planned, with little 
coordination between 
jurisdictions and stakeholders 

Public space 
Emphasis on the public realm 
(streets, sidewalks and public 
parks) 

Emphasis on the private realm 
(yards, shopping malls, gated 
communities, private clubs) 

 
in sprawl cities [45]; high quality of urban green spaces in the built environment to improve 
the quality of compact and green cities [41]; proximity among city areas, especially to green 
spaces and short distances to maximize the urban green ecosystem benefits [46]; 
multifunctional mix of uses promoting proximity to working, shopping and recreation; social 
aspects like densification and greening for the promotion of health benefits for urban 
residents [47]. 

5  COVID-19 AND THE NEW NEED OF COMPACT URBAN AGGREGATES 
The COVID-19 pandemic has rapidly showed complex scenarios for city structure and 
organization. Strict restrictions on travel and individual mobility of citizens have been 
adopted to contain the spread of severe acute respiratory syndrome coronavirus 2 (SARS-
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CoV-2) [49] because such interventions demonstrated their positive effects in China [50]. 
Distances between people are increasing, in contrast to the consolidated tendency to 
shortening spaces and times, and the neighborhood relationship is assuming a central role 
because it represents the only admitted one during this crisis period. Pedestrian mobility and 
shopping activities nearby play a pivotal role that requires new approaches to urban planning, 
transport infrastructures and buildings. 

The direct effects of the pandemic hit hard the transportation sector: the demand volume 
decreased and the modal choices changed and they will change until the end of the emergency 
[51]. Particularly, the most relevant modifications due to physical distance measures and 
modification of daily routine are: 

 traffic flows reduced by up to 90% in the severely affected cities [52]; 
 reduction in average mobility (based on distance travelled) [53]; and 
 significant modal shift from public mass transport to private transport [54]. 

Therefore, the new scenario will imply changes that affect transport infrastructures in the 
urban built environment, such as: 

 Private transport in urban environment will increase the demand of transport by car and 
not-motor vehicles, as light vehicles (e.g., bikes, push scooters) that requires 
modification of the current infrastructures layout in order to ensure safe movements to 
vulnerable users [55]. 

 Reduction of travelled distances will increase the pedestrian movements: sidewalks and 
shared areas where different transport modes interact will be more used to serve the 
neighborhood relationships [56], [57]. Pedestrians walk where they feel comfortable or 
attracted, so design and maintenance of sidewalks and shared areas should prevent filthy, 
distressed or too narrow surfaces that induce users to jaywalk or walk on the 
carriageways [58], [59]. 

6  CONCLUSIONS 
Due to the ongoing disintegration forces, territory is transformed into a low-density urbanized 
space where disadvantages coming from the city (traffic and pollution) and from the suburbs 
(automobile dependency, long travel distances, lack of services) are combined. Private cars 
have become the principal transport mode. In recent years, in the literature, several studies 
on the correlation between urban planning and transport identified the most sustainable 
strategies. 

This paper deepens two urban models that are currently implemented in sustainable urban 
regeneration projects. The TOD model, on one hand, proposes the realization of a mixed area 
with residential and commercial services provided by central transport stops helping the 
internal mobility. For what concerning the density of the urban areas, it decreases from the 
central point as a medium-high density to the surrounding area into a low one. The smart 
growth model, on the other hand, proposes a compact, pedestrian city that increases 
sustainable ways of transport such as bicycles use. Moreover, neighborhood schools, roads 
with mixed permeability and areas with many services are included. 

Therefore, both models could contribute to change physical and administrative assets of 
territories as required by the COVID-19 emergency. Researchers and urban planners are 
confronted to approach different definitions of cities, mobility and the new challenges caused 
by the pandemic. 

Urban and Maritime Transport XXVII  251

 
 www.witpress.com, ISSN 1743-3509 (on-line) 
WIT Transactions on The Built Environment, Vol 204, © 2021 WIT Press



This paper contributes to a better understanding on how compact and green cities can be 
advanced exploring a review of the main themes of urban planning. In contrast to the ongoing 
worldwide uncontrolled expansion of urban development resulting in sprawled cities, smart 
cities represent a sustainable urban form. Indeed, design of sustainable cities has been widely 
theorized over the years in order to obtain a polycentrism widespread. From an urbanistic 
point of view, the Coronavirus disease could make a radical change on urban layout that 
allows new level of health in the city. In these way small cities, districts and neighborhoods 
will catch a level of autonomy with respect to the rest of the territory, according to the 
development of a sustainable transport network. 
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