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Abstract: The urban sprawl phenomenon has attracted the attention of social researchers since the
mid-20th century. It seemed that all relevant aspects had been extensively studied and that it would
be difficult to produce new studies with significant contributions. However, in the last decade,
we have witnessed a revival of the literature on urban sprawl for three main reasons: (i) the existence
of new methodologies to measure the phenomenon based on digital cartography and geo-referenced
information, (ii) new hypotheses about the relevance of the formation of metropolitan areas not
institutionally integrated into urban sprawl in many places and, mainly, (iii) the role of urban density
in the environmental sustainability of cities. The recent literature on this third aspect has grown
the most and around which it seems that new and interesting lines of future research will develop.
The objective of this work is to present a synthetic review of the most recent literature on urban
sprawl as of the end of the second decade of the XXI century. This review can serve to recapitulate
the growing consensus that is being formed on the lower environmental sustainability of low-density
cities and diffuse limits.

Keywords: urban sprawl; urban sustainability; urban planning; energy efficiency; urban mobility
and residential location decisions

1. Introduction

Cities allow us to work, create, have fun, and express ourselves together while sharing urban
spaces. However, the concentration of the population and economic activity in a reduced space
generates waste and environmental impacts. Cities are successful when they are able to maximize
contact and interaction, facilitating the generation of ideas and the dissemination of knowledge while
providing an environment that saves energy and resources and minimizes the environmental impact.
There are many elements that interact, making a city more or less sustainable, more or less creative,
and in short, more or less successful. The interaction of these elements affects the level of education of
citizens, the structures and institutions that facilitate economic and social interaction, demographic
and cultural aspects, and purely geographical factors. Nevertheless, purely urban elements, such as
the configuration of the city, the existence of adequate urban spaces for interaction, the dynamism of
the city centre or its density, also have an impact. One of the urban aspects that has generated the most
attention is the phenomenon of the physical expansion of cities accompanied by a significant loss of
density, known in the international literature as urban sprawl.

Jane Jacobs, in her great work “The death and life of great American cities” [1], was one of the
first authors to call attention to the inefficiency of the dispersed city model that was prospering in
North America. This model was based on the promotion of peripheral and dispersed residential
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neighbourhoods for which development took place together with heavy investment in highways
designed to support a very large number of automobiles. Jacobs explains, with extraordinary clarity,
how this type of city destroys social and cultural life, leading to less creative and more dangerous
environments. From the 1960s to the present day, a vast body of literature on the delimitations,
causes and consequences of sprawl has proliferated. At the end of the last century, it seemed that the
phenomenon was already widely studied in all its possible aspects, see [2] for a revision. However,
in recent years, we have witnessed a resurgence of the academic literature related to sprawl.

There are several reasons why this renewed interest in the physical configuration of cities in
general and the phenomenon of their scattered growth, in particular, has occurred. On the one
hand, new methodologies have been developed for cartographic digitization and the treatment of
geo-referenced information. These new techniques and databases have allowed a much more precise
analysis of the sprawl and the design of new indicators. Therefore, theories about the origin of
sprawl and the causes of its global growth have been revised with a more precise empirical approach.
However, the main reason why this phenomenon has once again attracted the attention of urban
planners and social scientists is because of the close relationship that exists between sprawl and the
environmental efficiency of cities. Under this perspective, interesting works have appeared that analyse
the environmental consequences of sprawled urban growth. In addition, most of the new contributions
consider large cities in the emerging countries of Latin America or Asia. The transformation of many
European cities is also being explored. All this allows us to obtain new and relevant conclusions about
a phenomenon that continues to be central among urban planners, geographers and urban economists.

The objective of this work is to offer a brief review of some of the most recent research. Our interest
is not to present a systematic review of the extensive literature accumulated in decades of research on
urban sprawl and the physical configuration of cities. We seek only to identify the novel elements
that explain the resurgence of academic interest around this phenomenon. The search engines of
Scimago-Scopus, Web of Science and Google Academics have been used to select the works that have
generated the greatest impact or can be considered as more innovative focusing in the recent literature,
mainly since 2000 and especially during the last decade (2010-2020).

This review has been structured in three sections, in addition to the introduction and conclusions.
In Section 2, we review how, thanks to the development of cartographic digitization or georeferencing
systems, the measurement has changed and, as a consequence, the conceptual delimitation of the
urban sprawl has also changed. Section 3 reviews the most recent works on the causes of sprawl,
which undoubtedly take advantage of technical improvements in its measurement. Finally, Section 4
provides the analysis of the consequences of sprawl, focusing especially on the aspect that is generating
the most interest: the relationship between urban sprawl and the environmental sustainability of cities.
The work ends with a final section of conclusions and policy implications.

2. Revision of the Definition of Urban Sprawl Motivated by the Development of New Techniques
for Its Measurement

Studies on urban sprawl were first conducted by urban planners who approach the phenomenon
from a multidisciplinary perspective. It is understood that urban sprawl is not only a physical
phenomenon of the dispersion of buildings and expansion of the space occupied by the city but also
a phenomenon that encompasses different disciplines: geography, urban planning, environmental
analysis, economics, sociology and even policy science [3]. The consideration of these many elements
has led to numerous definitions that try to encompass the complexity and multidisciplinary nature of
the urban sprawl phenomenon. Sometimes these definitions are inconsistent with one another, thereby
leading to confusion [4].

One of the main goals in the recent literature about urban sprawl has been to provide a precise
definition of the concept, which might also lead to quantitative research. In this line, one of the first
contributions was made by Galster and colleagues [5] and Squires [6], who provided a definition
that manages to encompass the complexity and multidimensionality of the phenomenon of urban
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sprawl. In [4], urban sprawl is defined as “a pattern of land-use in an urban area that exhibits low
levels of some combination of eight district dimensions: density, continuity, concentration, clustering,
centrality, nuclearity, mixed used and proximity”. In a similar way, in [4], sprawl is defined as “pattern
of urban and metropolitan growth that reflects low density, automobiles-dependent, exclusionary new
development of the fringe of settled areas often surrounding a deteriorating city”.

In 2004, Glaeser and Kahn [2] compiled one of the most complete reviews of the leading papers
on urban sprawl and its consequences, defining sprawl in a way similar to that proposed by Galster
and colleagues and Squires [4,5] and taking into consideration the different aspects that interact in
a sprawled city. Other examples of definitions considering these multidimensional perspectives are
those given by Dwyer and Childs [7] connecting sprawl with centres’ decline; Sturm and Cohen [8],
focusing mainly on the public-health effects; or Davoudi [9], taking the environmental perspective.

In the aforementioned references, a multidimensional perspective is used to define the urban
sprawl phenomenon. Furthermore, causes and consequences are included as part of the definition of
the phenomenon. Although this allows us to have a definition capable of containing the complexity of
the phenomenon, it makes it more difficult to arrive at an appropriate indicator based on it. For this
reason, other authors have chosen to define the phenomenon of urban sprawl by focusing on its
physical dimension and isolating it from its socio-economic causes and consequences. For example,
Peiser [10] pointed out that sprawl is defined with a more spatial perspective as “a gluttonous use of
land, uninterrupted monotonous development, leapfrog discontinuous development and inefficient
land-use”.

Recent contributions, such as the one made by Jaeger and colleagues [11,12], have gone further in
this respect, paying attention only to three dimensions: dispersion, the ratio of built-up area and the
density of use. Urban sprawl is understood as a phenomenon that can be visually perceived in the
landscape: “the more area that is built up and the more dispersed the buildings, the higher the degree
of urban sprawl” [12]. Departing from this way of defining the sprawl, it is relatively easy to construct
quantified measures of it. Specifically, in Jaeger and Schwick [12] an indicator that considers the three
dimensions mentioned above is proposed, although it still presents serious problems of subjectivity in
the weightings applied and in the choice of the dimensions used.

The transformation of the diffusion of sprawl has stemmed from the development of geo-referenced
analysis techniques. During the 2000s, there was an extraordinary development of digital cartography
and geo-referenced databases. Photogrammetric techniques and the ability to interpret and analyse
orthophotos were developed. All this opens up extraordinary possibilities to study the phenomenon of
sprawl from a physical perspective. Some authors thus begin to distinguish the physical phenomenon
from its environmental, economic, social or political consequences. This distinction between the
physical phenomenon, now easily measurable and internationally comparable, and its multidimensional
consequences has helped research take a great leap forward to better understanding urban sprawl.

Among the first authors identifying the potential of simplifying the definition of sprawl to measure
it in a more objective and comparable way were Burchfield and colleagues [13]. These authors define
urban sprawl as “whether the residential development is scattered or compact”, such that “in the
sprawling areas much of the land immediately surrounding the average house will not itself be
developed”. This narrows the definition of urban sprawl down to only one dimension, the degree
to which buildings are dispersed, thus simplifying quantification. These authors propose an Urban
Sprawl Index (USI) coherent with their definition, which can be obtained via the possibilities offered by
new digital cartography and photogrammetric techniques. This new technique allows for delimiting
each pixel of the image as an urban area or as unbuilt or rural spaces. Once the pixels built in the urban
environment are delimited, we can trace a circle with a radius of one km and count the number of
other urban pixels that fall on it. The USI is obtaining by the aggregation of the values of all pixels
in a specific area. High values of USI (up to 100) values indicate high levels of sprawl, while low
values indicate concentration [13]. See Figure 1 as an example of the application of this approach to
the metropolitan area of Madrid. The precision of the new digital cartography and photogrammetric
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treatment techniques allows us to identify buildings and the distance between them and to calculate
an objective dispersion index for the metropolitan area or for each of the municipalities or sub-areas,
as shown in Figure 1.

Borders of the Metropolitan
area of Madrid

——— Municipalities borders

Urban sprawl index by
municipalities:
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Bl 50-60 (25)

[ 60-70 (46)

|:| >70 (114)

Figure 1. Example of the application of Burchfield and others [13]’s urban sprawl index in the case of
the metropolitan area of Madrid (Spain) (2011). Source: own.

The paper of Burchfield and colleagues [13], has had a major impact, and the approach used by
these authors has spread to the spheres of both geography and urban economics—See Rubiera and
others [14] as an example—With the subsequent publication of a large number of papers based on the
original idea proposed by Burchfield and others [13]. Some of this research has broadened the scope of
analysis to aspects of urban morphology or the structure of cities. Once such a simple definition is
available associated with an analysis technique of the degree of sprawl, we can carry out international
studies of urban sprawl opening the door to comparative quantified analyses of the consequences of
urban sprawl.

3. Recent Contributions on the Identification of the Causes of Urban Sprawl: Policy also Matters

Regardless of the definition that is applied, urban sprawl is spreading globally, and an increasing
number of cities in the world are sprawling to a greater or lesser extent. The first cities that began
to experience scattered growth were those in the central and western United States [15]. However,
this urban model was quickly imported into Latin America, as Gilbert [16] or Polése and Champain [15]
show, and later, in several Asian cities, as reflected by Bunnell [17]. Today, urban sprawl is a
global phenomenon.

It is clear that the diffusion of vehicles as a means of transport is behind the increase in sprawl.
The cities that first and most intensely experienced the tendency to disperse are those that grew when
cars began to occupy their streets and avenues, affecting urban design and the way these cities grew.
However, even though an automobile relativizes the importance of distance, the logic of maintaining
a compact city should continue to remain relevant, even if its dimensions are extended. However,
what is observed is that as cities expand, their centres weaken and their boundaries blur. In other
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words, we did not observe a modification of the logic of urban growth associated with new technology
but a profound paradigm shift in the configuration and characteristics of the city.

The average income level affects residential decisions and subsequently, the urban form and the
level of sprawl [6]. In rich countries, the floor area occupied per person is on average two to three
times higher than that of developing countries. This factor, in the absence of any other change, is often
sufficient to explain why the physical extent of cities doubles or triples as the country develops.

In short, even without population growth, the physical expansion of a city appears to be an
inevitable consequence of development. Dispersion has nested so strongly in Latin American cities
because they have experienced very intense growth. As an illustration, Figure 2 shows the expansion
that the city of Quito (Ecuador) experienced during the period from 1983 to 2015, a phase of strong
economic growth in the area. Before 1983, the city was in the area delimited by the red stripe. By 2015,
it had expanded to more than double its original size, invading a wide space in the surrounding area,
especially on the eastern axis.

Figure 2. Example of urban sprawl expansion in a developed city: the case of Quito (Ecuador)
(1983, 2015). Source: own.
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What factors could counterbalance this effect? It is clear that the element that can most restrain
the urban sprawl trend is a very strong and dynamic centre. Only a centre that generates employment,
economic and social activity and intense cultural life can make families value the proximity to such a
special place in their daily life, slowing down the process of extreme expansion of a dispersed city.
However, the problem is that dispersion, along with other frequent actions or policies in our time,
affects the strength of the centre.

The dynamism of the centre is, therefore, the main compacting element of a city. If it weakens,
it will facilitate an accelerated dispersal process [15]. However, the centres of many cities are in danger
or have already experienced a decline. This decline occurs most in the United States but also in Latin
America, and signs of damage are beginning to be identified in the centres of European cities. A review
of the cases affected by the weakening of the city centre can be found in [15,18,19], among others.

Among the factors that can affect the “health” of the centre, we can highlight the following;:

(i) The layout of the communication and transport routes does not promote the retention of the
historic centre. In Montreal, for example, the metro (built in the 1960s) increased accessibility to
more modern neighbourhoods located north of “Old Montreal”, thus speeding up the process of
the marginalization of the old business district [15].

(ii) Protecting the architectural and urban heritage of the centre makes it difficult to expand the
supply of office spaces and limits the densification of the centre, so less central areas meet the
demand. In many countries, there are several examples of cities with protected historic quarters,
causing growth in the more modern areas of the cities [18].

(iii) There are social tensions in cities for different reasons, which are manifested in high rates of crime
and violence so that companies and offices seek other locations. It is on this point that the cities of
the United States are distinguished from other cities of the industrialized world [15]. However,
social tension is an element that should not be neglected in various cities in Latin America [19].

(iv) The division of the urban space into different local political or administrative units without a
system of fiscal equalization creates “artificial” differences at the level of taxes and the quality of
public services. If the centre is located in a municipality that has fiscal problems, it will be less
attractive. Again, this situation is prevalent in North American urban regions. New York City,
for example, imposes a higher tax burden (on income and on real estate) on its inhabitants than
most of the surrounding municipalities [20].

One of the main lines on which the most recent research on the causes of urban sprawl has focused
is related to point (iv). For example, LeRoy and colleagues [21] show that the fragmentation into
different political-administrative units of an integrated urban space usually brings with it a dynamic
of urban sprawl. It can be deduced from most of these analyses that in terms of urban policy, it is
convenient to avoid the processes of political fragmentation within locally integrated spaces. However,
it is possible that fragmented space results from the growth of cities that were previously independent:
the conurbation processes lead to the formation of especially complex metropolitan areas. In Europe,
and more specifically in Spain, it is increasingly common to find this type of metropolitan area or
conurbation that arises from the growth of urban centres close to each other. The European Observation
Network, Territorial Development, and Cohesion (ESPON) has developed a polycentrism index and
a map of Urban Functional Areas (hereinafter, FUAs) and Metropolitan European Areas of Growth
(MEGAs) showing up to 110 cases of varying intensity throughout Europe (ESPON, 2005). There are
very few cases in which supra-municipal coordination policies exist. Most of the attempts to establish
common policies in the local area fail. One of the clearest cases of a metropolitan area emerging from
several urban nuclei of very similar size to each other is the case of the central area of Asturias, which is
comprehensively studied by Gonzalez and others [22]. Another example is the Madrid metropolitan
expansion that analysed by Rubiera and others [23].

For example, the study carried out by Rubiera and others [23] on Madrid confirms how its
metropolitan area tends to expand towards the periphery before the pressure on land-use in the areas
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closest to the centre forces it to do. In other words, the most remote municipalities are the ones that
are growing the most although there is abundant space for urban growth in the closest municipalities
(see Figure 1 for an illustration). Furthermore, municipalities on the periphery tend to grow dispersedly.
In other words, we observe that Madrid is following a city model of unwarranted dispersion and
expanded development towards the periphery, even beyond the limits of the officially defined
metropolitan area. The authors claim that the main reason for this predatory land dynamic is
competition among peripheral municipalities to attract the population. The population volume of a
municipality is, along with construction activity, the main source of financing for municipalities in
Spain, especially for the smallest municipalities, which have more freedom in their urban policy. In the
Madrid region, there are very few limitations to the classification of land as developable, with few
protected spaces, which has facilitated the competition to attract residential construction, causing an
expanded urban growth pattern that endangers the traditional urban balance of Madrid.

Nevertheless, an urban sprawl process could be followed by the patterns of dispersion and
polycentrism, which appear in various areas of the metropolis from a functional approach. The sub-
centres of employment have the ability to structure the metropolitan operation and exercise different
degrees of influence in the respective centres and corridors. However, the central city plays a structuring
role mainly in relation to the labour flows in higher skilled and trained occupations, see Usach and
others [24]. The complexity of these processes must be considered in the formulation of public policies
designed to mitigate the unwanted impacts of the dispersion, while the sub-centres of employment are
consolidated to articulate metropolitan dynamics.

4. Consequences of Urban Sprawl: The Renewed Relevance of the Topic from the Perspective of
Urban Sustainability

The first studies on urban sprawl were more attentive to describing the phenomenon and
understanding its causes than to analysing its consequences. However, the debate about the effects of
the dispersion of cities soon began. In Jenks and others [25] and Bruegmann [26], a comprehensive
review of this first stage of the international literature on urban sprawl is presented. In this first phase,
sprawl was understood to imply soil predation with consequences on the natural environment of cities
and generated greater distances in the city, which made mobility more difficult. However, there was
no consensus among social scientists about the ultimate impact of the phenomenon. Some researchers
argued that urban sprawl was an inevitable consequence of economic growth and the development
of societies that could have positive effects. For example, Ewing [27] argued that a dispersed city
promoted lifestyles that reconnected human beings with nature without having to abandon the
advantages of urban life, and Breheny [28] positively valued the creation of large and polycentric
cities that subsequently achieved a more efficient distribution of economic and social activity, avoiding
congestion around a single centre.

As more cities sprawled or did so with greater intensity, more evidence accumulated on the
effects of this urban model. In parallel, we have witnessed an extraordinary improvement in the
methodologies used to capture information. All this has given rise to much more precise empirical
studies that have clarified the effects of dispersion on various fields and reached a greater consensus
among the scientific community on the lower social and environmental sustainability of dispersed cities.
Two good reviews of the literature on this second phase can be found in Camagni and colleagues [29]
or Wilson and Chakraborty [30].

Already from a position of consensus against the dispersed urban model, although with nuances
according to each author, the literature has continued to advance in the last decade, paying attention to
four main issues:

(i) social or economic effects of sprawl

(ii) immediate environmental impact of sprawl through urban extension, soil predation or
landscape effects

(iii) relationship among sprawl, mobility and sustainability
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(iv) relationship among sprawl, climate change, energy efficiency and urban sustainability

These topics are studied in cities around the world, although there has been a logical growing
interest in studying the phenomenon in the emerging economies of Latin America and, mainly, Asia.

Regarding the first topic mentioned, the relationship between urban sprawl and other social and
economic aspects, there has been abundant international scientific production that has allowed us to
better understand how the phenomenon of the dispersion of cities affects multiple aspects of social
behaviour and daily life, some of them not at all obvious. For example, Briggs [31], among others,
has shown that urban dispersion increases social conflict in cities. The coexistence of different social
classes that, in most cases, coincide with ethnic groups or religions, in dispersed cities with run-down
main centres, facilitates the generation of enormously dangerous urban ghettos. With analysis from a
historical perspective, Axelrod [32] has shown how a dispersed city has greater difficulty integrating
immigrants and facilitating the assimilation of new cultures. From another perspective, Florida and
Mellander [33] paid attention to how less integration of urban life generated by dispersed cities with
weak centres translates into less capacity to generate the positive effects of agglomeration on creativity,
talent or cultural development. Other authors, such as Frumkin [34], explore the effect of dispersion
on health. The dispersed city model leads to intensive use of the automobile, reducing physical
activity and facilitates, when combined with other factors, an increase in obesity and subsequent
health consequences; see, among others, Sole-Ollé [35]. Finally, there are several works that relate
urban dispersion with taxation. In Kotchen and Schutle [36], an extensive literature review with a
meta-analysis that synthesizes the conclusions of 125 different studies of the relationship between
land-use and the local fiscal situation is carried out. The main conclusion is that an increase in
population with an increase in urban density improves the fiscal situation of local governments.
However, when the population increases without an increase in density, the effect usually translates
into a worsening of the fiscal situation, although it depends on other conditions linked to the local
reality. Other authors, see among others [19,37-39], directly study how urban dispersion affects local
fiscal stability through econometric analysis. They find that, in general, an increase in urban dispersion
is accompanied by an increase in local public debt and, in the medium and long term, a greater
fiscal burden.

For the second point mentioned, the immediate environmental impact of the extension of a city
and the soil predation produced by its dispersion, the works [40—-46], show how dispersion aggressively
invades landscapes and damages natural environments. In Slemp and others [44], attention is paid to
the damage to the traditional rural culture that, as they point out in their work, is literally exterminated
in wide environments around the dispersed city. In Yan [47], this type of impact analysis is applied
to Chinese cities with similar conclusions. More recently, Yang and colleagues [48] extend previous
conclusions using advanced GIS models that allow us to see the growth in urban sprawl and the
simultaneous disappearance of natural spaces.

Despite the relevance of these previous analyses, the most recent literature on the impact of urban
sprawl on the environmental sustainability of cities has been more focused on analysing the effects of
urban sprawl on mobility or on energy efficiency. In relation to mobility, it is assumed that sprawl
implies greater distances and lower population density, which hinder the success of mass transit, either
due to the cost of infrastructure in large urban areas, in the case of a subway or commuter rail, or due to
the number of necessary stops, which makes urban bus systems very inefficient [28,49]. Several studies
have analysed how dispersion leads to the deterioration of public transport, leading to complete
reliance on private vehicles for mobility [50]. Going beyond this idea, some works have explored
how this greater intensity of private transport in dispersed cities ends up affecting the traditional
centre [51] and a number of processes: greater dispersion implies greater use of private vehicles and
the deterioration of public transport [52]. This change in the transportation mode damages the centre,
which, when weakened, loses its ability to stay compact, accelerating the dispersion process [53].
Therefore, a double vicious circle occurs. First, the use of private vehicles as the main means of
urban transport causes cities to tend to disperse, but at the same time, this greater dispersion leads to
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increased use of private vehicles [54]. However, the use of a private vehicle damages the dynamism
of urban centres, and this weakness of the centre accelerates dispersion [55]. In short, when a city
enters the path of greatest dispersion, it simultaneously enters the path of greatest private vehicle
use [50]. Inverse reasoning is equally valid: Cities that fail to develop good public transport systems
and rely on private vehicles for mobility, experience greater urban dispersion [50]. Only urban models
that facilitate the movement of citizens by mass transit, such as buses, trains or subways, efficiently
manage the daily mobility of large cities [56]. Private vehicles are one of the main sources of CO,
emissions and other polluting gases and particles that are very harmful both to people’s health and to
the environment [57]. One of the main causes of global warming is the intensive use of cars as the
main means of urban transport by an excessively large percentage of the world’s urban population [58].
In recent years, most recent research has paid attention to the complexity of mobility in dispersed cities
in emerging countries in Latin America—see, among others, Coq and Asian [59]—or in Asia—see,
among others, Xu and colleagues [60]. In general, the conclusion of these works is that city models
can provide true solutions to urban mobility problems. Compact cities facilitate the use of public
transport by having high population density that is combined with strong centres that act as a point of
interaction and interconnection. The distances are shorter, so it is easy to find very healthy and efficient
alternatives to private vehicles (see Figure 3).
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The other main environmental aspect around which the greatest scientific studies have been carried
out in recent years is related to the exploration and analysis of the relationship between urban sprawl
and energy efficiency from a residential perspective. As examples, see, among others, the works [61-64].
In Lasarte and others [65], a study on 17 regions of Spain is conducted to determine the effects of urban
sprawl on electricity demand via quantile regression, reaching similar conclusions for the Spanish case.
All these works offer evidence of the lower energy efficiency of typical single-family homes in scattered
urban settings. This residential model increases the energy costs borne by families and significantly
reduces energy efficiency, which occurs because, first, this model is more complex and makes it more
expensive to provide energy through primary sources, regardless of whether it is gas, electricity or
another source, to homes located in dispersed urban areas. You have to lay more kilometres of pipelines
or power lines at a higher cost and greater loss of resource during transport. This is all required to
reach a very low volume of families due to the low density that dispersed growth implies. However,
second, and surely more important, single-family homes are a mode of construction that is less energy
efficient than apartment/flats. Single-family homes are more exposed to cold or heat, and it is more
expensive to maintain the temperature of a house. See Lasarte and others [65] for an extended analysis
of this idea.

To finish, it is important to remark that while it is undeniable that higher density can bring
numerous positive impacts some studies deal with the negative impacts of density (e.g., crowding,
psychological issues, privacy issues, vulnerability to disease spread, etc.). Most of this literature shows
an inverted U-shaped curve relationship with a positive impact in the cost-benefits of beginning
agglomeration but negative with higher figures. See, for example, Sarkar and Webster [66] and [67]
regarding the relevance of combining density with green spaces, pedestrian areas and other facilities
to avoid health problems in the city. In the same line, Gruebner [68] highlight the relationship
between social isolation and discrimination as well as poverty in the neighbourhood contribute to the
mental health burden and the built environment. The negative impacts of density are also linked by
competition for space that displaces street life, in the absence of urban planning. Privatizing public
space, reduce access to quality goods and services in urban agglomerations and street-life intensity
in their cores as is remarked by Dovey and Symons [69]. The general conclusion of these works is
compatible with the one that follows from those that have been previously cited: it is desirable that
the city has clear limits and a compact development, but ensuring that this compact growth does
not mean the generation of cities without spaces large enough for the enjoyment and relaxation of
the inhabitants.

5. Conclusions and Policy Implications

The phenomenon of urban sprawl has always attracted the attention of urban planners,
geographers, urban economists or sociologists. Since the 1960s, there have been numerous studies
on the causes and effects of the dispersion of cities. In the late 1990s, there was a consensus around
the idea that sprawled cities were less economically and socially sustainable. Then, it seemed that
the possibility that scientific works around this topic could no longer make a contribution. However,
in the last decade, there has been a resurgence of the scientific literature on urban sprawl.

There are three main reasons why social researchers have turned their attention to the sprawl
phenomenon. First, the extraordinary development of digital cartography and geo-referenced
information systems in recent years has made it possible to calculate more accurate and internationally
comparable indicators on urban form and the level of sprawl. Second, and thanks to these indicators
and sophistication of data analysis methodologies, we have witnessed an increase in studies on the
causes of sprawl. Most recent works pay attention to the influence that the political-administrative
organization ends up having on how cities grow. Finally, but surely the most relevant aspect with
the most important future projections, a growing interest in urban sprawl has resurfaced due to the
importance that the design of environmentally sustainable cities has acquired in our time. The growing
concern about climate change has generated an explosion of multidisciplinary works on energy
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efficiency and environmental sustainability. In this context, we have witnessed a new impetus for the
debate on the urban form and its impact on the environment.

In this work, Scimago-Scopus, Web of Science and Google Academic search engines have been
used to review recent contributions in this area. Among them, almost 70 bibliographical references
were selected for their greater impact or innovative character of the contribution. This is just a
selective snapshot of the recent scientific database on urban sprawl and density, a number that is
not necessarily representative, yet it still offers the capacity to observe some indicative trends and
conclusions. We observe that a dominant view is being formed on the advantages of dense cities with
clear limits over the dispersed urban model.

The negative impacts of sprawled cities are not limited to damage to the immediate environment
or less sustainable mobility models, which were noted in the literature of the late twentieth century.
The residential model of these cities is also less sustainable in terms of energy efficiency. City dispersion
negatively affects local fiscal solvency, the quality of life and the health of city inhabitants.

Some clear urban policy recommendations emerge from the conclusions of the extensive literature
reviewed, among which we can highlight the following:

(i) Given the relationship between sprawl and the administration of the territory identified by many
authors, it seems necessary to coordinate the urban planning and land-use policy of the different
municipalities in an integrated urban area. To this end, special guidelines can be developed for
areas where urban expansion processes can be identified, covering various local governments.
Going further, in places where the interaction between municipalities is especially intense, it is
advisable to develop models of metropolitan governance that give institutional protection in the
urban reality that is taking place in many places.

(ii) Similarly, it would be convenient to introduce greater restrictions on land-use, especially in small
towns located near large cities or metropolitan areas that have natural resources of interest. Likewise,
dense and high-rise construction can be promoted in urban plans with urban re-compaction
strategies in cases where it is deemed necessary.

(iii) Likewise, urban mobility models supported by public transport should be promoted, to limit the
use of private vehicles.

(iv) Several authors relate sprawl to the dynamism of the city centre, which leads us to think about
the importance of preserving and promoting the life of the centre, making it the natural place for
interactions among the urban population.

(v) Itisimportant to create urban public spaces that facilitate interaction. Green spaces should be
promoted because they make cities more attractive and connected with the natural environment;
however, it is also important to maintain construction density and clear urban limits.

(vi) Demographic and economic projections should be considered in urban plans so that unjustified
expansions due to endogenous dynamism are not promoted.

(vii) Finally, according to various works, it is advisable to modify the local financing system so that it
does not generate incentives for scattered growth or urban development in leaps and bounds.
Construction fees should be introduced that include the environmental cost of single-family
homes or the provision of services in dispersed environments.

There is a tendency to think that the main policies are in the hands of the central or regional
governments. However, the provision of essential goods and services needed for the daily quality of
life of citizens falls on the backs of local governments. The role of local institutions in environmental
sustainability and economic promotion is increasingly important. In many cases, these functions have
to be realized with very limited tools, both fiscal and legislative. However, some of the functions that
are entirely the responsibility of local governments may have decisive economic and environmental
impacts. In the current knowledge society and due to globalization, a city is one of the cornerstones on
which the sustainability and competitiveness of our economy rests. A city provides spaces where people
interact and where the economic and social activity takes place. There are cities that promote interaction
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and that reduce their environmental impact, while others do not. This is why some cities are creative,
innovative, happy, inclusive and sustainable cities, and others are stagnant, boring, sad, uneven and
polluting. The success of a city depends on many elements. As a result of the review conducted in this
work, we have distilled dominant views regarding the importance of stopping dispersal dynamics
and conserving urban density and compact urban growth with clear limits. The literature on specific
aspects related to neighbourhood sustainability, urban planning that optimizes the potential of cities or
that explores the effects of the shape of the city continues to grow. New revisions on these particular
aspects with greater precision are very necessary to define the consensus that the empirical studies
are outlining.
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