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Abstract: By definition, sustainable development includes environmental, economic and social
dimensions. Scholars have paid little attention to the latter, although greater interest has been seen
in recent years due to the growing strength of the idea that development without equity is not
development. Within this context, moreover, urban spaces present complex structures that make it
difficult to address sustainable development goals without adequate territorial planning. The aims of
the present article are twofold: to expound a conceptual line of thinking to define the social dimension
of sustainability—while aware that it is inseparable from the other two—and to propose a simple
measurement method based on the accessibility of public services. This method uses time-distance
as the measure through which to understand socio-spatial equity. It is based on using GIS tools for
a case study—in this case, the city of Valencia—and on the concept of spatial equity as the basis of
social sustainability.
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1. Introduction

The notion of sustainable development as a paradigm or as a conceptual framework for explaining
and guiding the future of the development process of countries and regions appeared in strength
in academic and institutional circles in the 1990s, particularly following the Rio Conference on
Environment and Development (1992).

The concept of sustainability or sustainable development has helped to draw together most of the
theoretical and practical concerns of social analysts and researchers. This relatively new concept is of
particular interest both because of its multidisciplinary, comprehensive nature and, above all, as a key
yardstick for decision-taking.

“Sustainable development” is a very broad term. From the moment it appeared, it has been
defined or delimited by several authors, who have prompted important debates on the subject in the
academic world [1–3]. Nevertheless, there seems to be a broad consensus that its conceptual framework
rests on three pillars—environmental, economic and social—which are all equally important. However,
looking at the applied studies that use the term “sustainability” or “sustainable development”, it would
appear that the environmental aspects have generated a greater volume of writing, while little work
has been done on the social aspects. In the present article, the aspect of interest is the social dimension
of sustainability.

After over 20 years in which the concept of sustainable development has become widespread,
the social sphere—the one that touches on the most cross-disciplinary and therefore least evident
aspects—remains the least well-defined of the three dimensions. The difficulty in defining and
measuring it overlies the problem of pinning it down to specific facts or actions that directly improve
people’s quality of life. According to the resolution adopted by the General Assembly of the United
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Nations on 27 July 2012 [4], “We also reaffirm the need to achieve sustainable development by
promoting sustained, inclusive and equitable economic growth, creating greater opportunities for
all, reducing inequalities, raising basic standards of living, fostering equitable social development
and inclusion, and promoting the integrated and sustainable management of natural resources and
ecosystems that supports, inter alia, economic, social and human development [ . . . ]” (p. 2). The field
of action is so broad and so complex that it has given rise to few comprehensive analyses.

One of the latest studies on the subject is by Eizenberg and Jabareen [5], who proposed
a comprehensive definition based on four interrelated components: equity (social justice), safety
(from environmental hazards caused by climate change), eco-prosumption (generating socially and
environmentally responsible values) and urban forms (the physical dimensions of the desired society
or community). Their concept of the four components of social sustainability is closely linked to the
more classic concept of sustainability as environmental sustainability, but also points to an interest in
the social aspect and in the geographical surroundings, specifically the city. All development processes
must ineluctably include the social aspect, and the city possesses spatial peculiarities that contribute
to the definition of social sustainability. These two aspects—the social dimension and the urban
dimension—are the central themes of the present study.

This article has two aims. One is to expound a conceptual line of thinking to define the social
dimension of sustainability—while aware that this is inseparable from the other two dimensions that
constitute its identity—from a geographical viewpoint, one based on territory, particularly metropolitan
spaces. The other is to propose a simple measurement method based on the accessibility of public
services, taking time-distance as the measure through which to understand socio-spatial equity.

2. Materials and Methods

2.1. Sustainability and Social Sustainability

Sustainability is a term that is associated with a dynamic, evolutionary or adaptive process [6].
It involves a balance between the natural, economic and social environments. This definition is
too broad for some authors, who explicitly criticize the chaos that appears to envelop this concept,
particularly in relation to the urban environment, but its apparent internal contradictions are resolved
when read in terms of political actions or interests [2,7,8].

Since poverty is a factor that prevents or clearly hinders a restrained use of natural and economic
resources, it was soon recognized that it needed to be eradicated to ensure environmental sustainability.
Consequently, poverty and inequality were among the first objectives of sustainable development
and then consolidated into its social aspect, without which balanced development is not possible.
The initial perspective was international: poorer countries could not and did not want adequate
conservation of their natural resources to come at the price of seeing their growth prospects curtailed.
Rich countries had to guarantee that environmental sustainability would not constitute a further
obstacle to economic growth and to the poorer regions’ escaping from poverty. The world became
the first arena of negotiations to achieve sustainable development and poverty was one of the basic
targets to combat through effective action. Given that poverty is associated with other aspects such as
inequality, health, education, job instability, etc., social sustainability soon became a macro-container
with fuzzy limits.

From the 1980s, this social perspective began to be applied on a regional and, above all, a local
scale. People were placed at the center of the geographical system and while the basic idea was still
to eradicate poverty, the concreteness of the actions targeting that goal spurred the development
of analyses and even of models. Geographers were among the first specialists to develop specific
methods for implementing the Local Agenda 21 promoted by international organizations, particularly
the EU, gradually including several variables—some with a long tradition in geographical studies—for
measuring the level of sustainable development. Geographical studies on social sustainability include
such diverse aspects as the degree of population ageing, access to public services, health, local culture,
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the level of involvement in public life, social capital, etc., as they are understood to have effects
on people’s quality of life and, directly, on environmental quality and on obtaining the necessary
financial resources.

All these factors are investigated in different surroundings: the natural environment is not the only
stage on which human life is played out, as other spaces—cities—have become more important. Social
sustainability takes concrete form in the urban and metropolitan environment, and the geographical
perspective is of particular interest since the interrelationship between human and natural elements
lies at the very root of this sustainability, as well as being the basis for sustainable development.

From the point of view of geographical studies, social sustainability presents a twin dimension.
On the one hand, it has a clearly epistemological character—derived from the higher-level term
“sustainable development”—that is an intrinsic component of the global definition, since there can be
no development without social welfare, in other words, without quality of life. On the other hand,
it has a utilitarian character: since it is indispensable for development—sustainable or otherwise—
a knowledge of how local societies manage natural and economic resources is essential to draw up
relevant regulations and public policies that will favor a greater orientation towards the objectives
of sustainability.

Social sustainability has essentially—but not always consciously—been approached, from the
point of view of geography, as a search for spatial equity. The definition of spatial equity refers to
equitability, that is to say the fair (not always equal) distribution of wealth over a territory [9–11].
This paper will not dwell on the multiple facets of this term but on the methodology for measuring
some of its parts, in particular accessibility as a basic aspect for understanding the spatial distribution
of economic and social phenomena. Following Talen and Anselin, “Accessibility ( . . . ) is a tool used
to discover whether or not equity, variously defined, has been achieved” [11] (p. 596). Spatial equity
is only one part of social sustainability, and probably a small one, but it is a solid part, with concrete
proposals for action and concrete impacts on a local and regional scale, past, present and future [2,12,13].
Within the concept of spatial equity—also termed spatial justice by some authors—sustainability and
geography intersect, presenting great potential for scientific and political development. Spatial equity
has the great advantage of including aspects that are not only of enormous interest for the real life of
people—and therefore have a clear influence on the quality of life—but also present a clear practical
interest, in that because the variables are quantifiable, they help to delimit the concept of social
sustainability as well as to put it into practice. It is relatively easy to measure these variables through
objective and objectifiable elements such as potential demand, supply (quantity and quality), distance
(in time and in space), etc., particularly given modern computerized methods and very full sources
of information (official statistics, big data, etc.) The possibility of creating different scenarios and
assessing their different results in terms of spatial equity is important for taking collective decisions
based on variable factors such as cost, social benefit, delivery time, etc.

Geography owes much to other sciences and has drawn on authors from other disciplines who
have helped to enrich geographical analyses with other perspectives, so it should be pointed out that the
contribution of geography to analyzing social sustainability essentially lies in its more territorial aspect.
For this purpose, spatial equity provides a methodological framework of great interest and with good
future prospects that has recently been advocated and revived, as shown by the great number of studies
on this subject. Its complementarity with other specialist areas—such as sociology, political science,
economics, etc.—that address such crucial issues as inequality, social cohesion, health and political
involvement, among others, enables it to contribute to a better understanding of everything involved
in social sustainability, including the practical consequences. The scientific and technical contributions
from many different spheres concerning possible indicators for measuring urban sustainability are
innumerable [14–18]. This interdisciplinary approach is indispensable, although, in the interests
of clarity, the present paper will focus only on the subject of equity, as this is the area in which
geography has made the greatest contribution. The approach known as smart urban growth considers
sustainability the basis for town planning, and, although its main interest is in managing growth with
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environmental aspects in mind, the problems of social equity and people’s quality of life are no less
important. From this point of view, nearness to public services is recognized as one of the factors
people most appreciate and one of those that that best guarantee territorial sustainability [13].

The economic activity location models developed since the 1950s, particularly those for public
services, have attempted to find optimum locations for maximum returns on these activities or services.
However, the reality is rather more complex than the models take into account. Political factors
associated with decision-taking have created a network of public provision of the main welfare
services—health, education and social services—that attempts to get nearer to citizens to achieve better
matches to the demand. In this area, the contribution of geography is geared towards practical aspects
that help in taking decisions to achieve a more sustainable and habitable territory in which people can
live and manage their time in an efficient manner. The existing network of services, particularly in
western countries, is very stable from the point of view of its location and is therefore very difficult to
modify. Improvements are usually associated with variations in supply (provision of places) to adapt
to changes in demand (increases, decreases, new needs, etc.), and occasionally with new locations
to expand or decentralize some part of the provision. However, improvements to the system do not
always entail changes in location, as they can sometimes be achieved by greater accessibility. In these
cases, the focus shifts to public transport and encouraging sustainable mobility, with special emphasis
on non-motorized movement. Consequently, nowadays, it is essential to improve the public transport
network and increase non-motorized mobility to integrate and organize urban and metropolitan areas.
In these areas, urban sprawl is inevitable and quality of life, as well as sustainability, is an inescapable
challenge. In the quest for spatial equity, social sustainability is clearly linked to environmental
sustainability—pollution—and economic sustainability—efficient use of public resources.

In view of the foregoing, the explanatory model proposed here adopts a systemic approach
to gaining an understanding of the multiple facets of social sustainability. The main factors,
which all interact with each other, relate to quality of life—objective elements, quantifiable through
indicators—and to culture and values—elements associated with perception, which are difficult to
quantify. Spatial and social equity are intertwined in a symbiotic process involving constant active
listening and education—training in the values of sustainability—to obtain an adequate understanding
of the meaning of sustainability and its practical implementation. All of this results in improving
multiple aspects that affect people’s lives, which are viewed in the long term, always in a cause and
effect relationship with environmental and economic sustainability.

2.2. Sustainable Development in the Context of European Metropolitan Areas

It is true that sustainable development is not favored by the economic conditions and fierce
competition between companies and between cities in an environment in which global capitalism
carries increasing weight. Scholars and decision-makers therefore need to work together to understand
a structure of life—urban life—which is steadily acquiring greater substance as a key factor for human
development, now and in the future. The challenges faced by urban areas inevitably require public
and political planning decisions that it is essential to address [18,19].

Nowadays, traditional models of urban growth are being called into question. It is accepted
that there are limits to growth and that such major changes are taking place in the largest cities that
new theoretical tools need to be developed to analyze them and understand their nature. In the EU,
the Charter of European Sustainable Cities and Towns towards Sustainability (known as the Aalborg
Charter) was approved in 1994. It is considered a major landmark on the path towards widespread
acceptance of the term “sustainability”, as it set in motion the European Sustainable Cities and
Towns Campaign and the program of local action plans in support of the United Nations’ Agenda 21,
in other words, Local Agenda 21. The EU discussion paper “Towards an Urban Policy of the European
Union” was published in 1997 and a year later the framework to coordinate European policies to solve
urban problems—the Vienna Forum—was set up. Its four basic objectives address the three aspects of
sustainable development, with the addition of political decision-making or governance.
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Urban areas are undoubtedly the most complex spaces inhabited by human beings.
This complexity entails enormous difficulty in studying, analyzing or systematizing them from
the point of view of the social sciences. Many approaches have been and are being used to try
to apprehend the urban phenomenon—and many critiques have been presented by researchers from
different schools—to construct a body of scientific knowledge about the urban reality, which presents
multiple facets and complicated interactions between its components [19,20]. The subject of study is
even more complex than might appear at first sight, as it undergoes constant and rapid changes as
a result not only of the confluence of internal forces but also of the influence of external conditions
produced by the economic and social system in which it operates.

Sustainability as a paradigm of social thinking is based on a general knowledge of the challenges
and problems faced by society and therefore constitutes the basis for the process of long-term political
decision-making in the urban sphere [21]. According to Jenks et al. [22], a sustainable city—or indeed
a sustainable space of any type—is one in which people want to live, in other words, one where there is
a reasonable degree of support for its residents. Otherwise, they might abandon the city, leaving only
the most disadvantaged inhabitants, which would generate a totally unsustainable scenario in the
medium and long term. This premise returns to the concept of quality of life and happiness, which from
the local and urban point of view means adequate understanding and management of public spaces,
culture, location of services, pendular movement, social values, lifestyles, etc. [20,23,24].

Up to the beginning of the 21st century, initiatives in favor of sustainable urban development
were numerous, particularly ones of a theoretical or informative but not binding nature launched by
supranational bodies. From 2001, the interest in urban sustainability consolidated into concrete projects
with dedicated funding, with the introduction of the urban dimension into ERDF operational programs,
the URBACT URBAN program, the Audit project and the development of the Thematic Strategy on
the Urban Environment (2006). In 2001 the EU’s Sustainable Development Strategy was agreed as part
of the Gothenburg Agenda, together with the European Territorial Strategy, which unequivocally used
the term sustainable development, applied to the territory of the EU. The Leipzig Charter on Sustainable
European Cities was signed in 2007 and the Final declaration of the European ministers in charge of
urban development a year later, in 2008. The former recommends that Member States pay particular
attention to the growth and planning of urban spaces from an integrated and sustainable perspective,
particularly in the most deprived neighborhoods.

In the EU’s cohesion policy of recent years and for the future (the 2020 plan), the urban dimension
has been incorporated fully into the programs and projects co-financed by the European Regional
Development Fund (ERDF). This means that integral development has been set in motion in these
areas, both horizontally and vertically, devolving greater responsibilities and investments to the local
level in response to the growing complexity of these territories [25]. Currently, several EU reports
point to and insist on the need for more profound analysis of metropolitan areas, particularly of their
degree of international competitiveness [26], but also of their level of sustainability and quality of
life [27]. Decision-makers must increasingly be in possession of strategies to make local government
policies easier for industry, the unions and the public in the area to understand. The EU has been
using different strategies to strengthen this aspect, such as the EU Territorial Agenda, the EESC
Opinion on European metropolitan areas (OJEU C 168/10, 20.7.2007), the 6thReport on Economic,
Social and Territorial Cohesion [28] and the 7th progress report on Economic, Social and Territorial
Cohesion [29,30]. Metropolitan areas are at the center of the political agenda and form a substantial
part of the EU’s territorial strategy [25].

The challenge is how to achieve these aims in a context of continuous and growing urbanization.
The challenge is not only scientific but also political. On occasion, as Turcu [31] has pointed out,
the public management perspective has created a rift between what specialists understand by
sustainable development and what citizens experience, since possible proposals remain in the purely
scholarly sphere without descending to the arena of public action and social change. The answers today
are different from those of a few years ago, as the reality has changed, but above all, the approaches
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are also different. The sustainable development perspective has been decisive in this change [32].
Currently, the concept of sustainability is included in almost all the models and approaches that analyze
the urban sphere. From the point of view of the sustainability of urban growth, several critiques have
been put forward, mostly attacking the urbanization model, which is considered unsustainable and
a model of wastefulness. However, the fact is that cities—particularly metropolitan areas—have
not stopped growing and do not appear likely to do so. Moreover, although sustainability was
originally strongly linked to environmental impact, it is currently seen as a form of development
which is related to improving the general conditions for urban quality of life. Consequently, aspects
such as social involvement, environmental diversity, culture and economic dynamism are among its
constituent elements.

Urban sustainable development continues to be a subject of scholarly debate and disparate
proposals for action. A close relationship between sustainability and urban or metropolitan policy has
been a constant over the years. It should not be forgotten that in the mid-1980s, Massey and Allen [33]
pointed out that the relationship between society and nature gives rise to the unique character of places,
and any social change entails spatial change and any modification of the territory has implications
for social organization. This idea, applied to urban spaces, has been taken up and expanded by more
recent studies such as those of Barton [34] or, indeed, Massey [35], who return to the importance of the
local sphere of politics (“politics of place”).

2.3. Equity and Urban Quality of Life: The Objective of Social Sustainability?

In Western societies, the development of welfare systems that guarantee the universality of
basic citizens’ rights strengthens the argument for considering spatial equity a priority issue in all
public policies. The involvement of different participants in political decision-making, together with
consideration of the socio-economic and cultural conditions in each territory, has consequences for
development, equity and social cohesion [36,37].

From the start, the term “justice” understood as spatial equity has been bound up with the
study of urban spaces [38]. Currently, the study of spatial equity in urban and metropolitan areas
is again receiving attention in academic circles, particularly with regard to the provision of public
services and facilities [36,39–43] but also with regard to social policy [9]. The objectives of social
policy include guaranteeing equity in all areas and ensuring an adequate provision of public services
for all citizens, particularly those at risk of exclusion. Consequently, the contributions of the social
sciences—particularly geography—converge with the needs of society. This is extraordinarily positive,
not only because it shows the usefulness of these contributions but also because it reflects the social
concern for justice in an environment that generates inequalities which the social compact renders
intolerable. Trust is placed in public action to mitigate these disparities and implement the necessary
steps to ensure an adequate quality of life for everybody. Neoliberal policies that favor privatizing many
services and value individual liberties—provided the individual has a high level of income—more
than social equity have been developing and expanding in recent decades. Nevertheless, international
organizations and some local governments are fighting for sustainable development for all and
advocate implementing specific wealth redistribution mechanisms for greater social and spatial equity.

As Chapple [44] noted, traditional liberal approaches need to be revised in the light of social
changes to plan for sustainability, incorporating the concept of equity. This is particularly necessary
in urban and metropolitan areas where inequality and social segregation have grown extraordinarily.
To prevent major cities from becoming spaces that are as expensive and exclusive as they are
uninhabitable and exclusionary, emphasis must be placed on public management at community
or neighborhood level to achieve true sustainable and equitable social development, in which a mix of
uses and persons is the norm. Opportunities in life—not only the accessibility of services and jobs but
also the creation and consolidation of social capital, participation, solidarity, etc.—must be equal for all
irrespective of place of residence and of socio-economic or ethnic factors. For this to happen, it is not
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possible to trust to market forces alone: sustainable planning processes that include local communities
and their interests and problems need to be developed [45,46].

In cities, social sustainability is an even more complex term, but its objectives unquestionably
include spatial justice and equity [13]. Despite the difficulty of identifying indicators that can help to
define spatial equity, it is vitally important not to lose sight of it and to avoid the problem associated
with the “tragedy of the commons” [47]. For this reason, it is strategically important for the city to
design policies at local level that avoid possible abuses and inequalities in the provision of and access
to public services and facilities.

The location of public and private services is not a separate issue from the structure of the territory,
whether from the physical point of view—transport network, facilities, etc.—or from the social point
of view—the location of the population, mean income, location of jobs and housing, etc. The location
of the establishment offering a service generates inequalities of access that are more complex in
spaces with a complex urban and population structure. This makes spatial equity or justice more
difficult to achieve. Moreover, it is not only equity that is at stake but also the efficiency of public
investments. Nowadays, the quality of a service includes the need for a good site. This is one of the
main requirements for citizens—the demand—to value it highly, and therefore helps to improve and
increase its sustainability [13,18,48]. Harvey [10] was one of the first geographers to define the term
spatial equity, also known as spatial justice. Spatial justice must pursue the following aims: respond to
the needs of people in each territory, assign resources to maximize spatial multiplier effects and assign
extra resources to help overcome the problems occasioned by the physical and social environment.
Spatial justice depends on accessibility and on other factors such as the volume of supply, the degree
of availability of the services, etc. Both efficiency and spatial equity are particularly relevant for public
services, as already mentioned.

Measures of spatial equity have varied during the whole process of economic and urban growth.
Not all areas are equal, however. The various current processes related to increased mobility,
the suburbanization of jobs and rapid property growth—stalled at present by the recession—have led
to changes in the delimitation of urban areas. Administrative boundaries are not living boundaries.
The city as it is lived extends far beyond municipal boundaries and forces a delimitation of these
spheres which imposes new forms of territorial cooperation—or will do so in a not very distant
future—in order to respond to the demands of the population. The governance of this territory should
adapt to its complexity in order to be more effective and to respond more adequately to the new
problems and realities that arise out of it.

In the metropolitan context, the space in which a large part of the world population lives, spatial
equity—a synonym of spatial justice—is clearly a fundamental part of sustainable development
and—since this equity directly affects people’s welfare—falls into the category of social sustainability.
This has implications for the quality of life, both individual and collective. The systemic relationship
between all these concepts lies at the root of the concern of geography to draw up equitable spatial
models that may be of service to public administrators and help to create integral participative policies
that generate a better quality of life for citizens. For this, the first step is to measure the accessibility of
basic public services, with the aid of information technology and GISs.

2.4. Proposal: Nearness of Basic Services as a Measure of Quality of Life and Spatial Equity

The “Charter of European Cities and Towns towards Sustainability” that arose out of the European
Conference on Sustainable Cities and Towns held in Aalborg, Denmark on 27 May 1994 highlights
the importance of citizens’ proximity to public spaces and facilities. Public services are not equally
accessible everywhere, in other words, space introduces some forms of exclusion. In their complexity,
metropolitan areas present imbalances that can, on occasion, be particularly striking. To attempt to
reduce these exclusions to the minimum and achieve a fairer spatial distribution of public resources,
some location models include criteria such as public utility, i.e., the number of people using the service,
travelling costs and means of transport [11,49–55].
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Based on the premise that people perceive a better quality of life if they feel adequately provided
with services covering their basic needs, it may be considered that the distance from the place of
residence to the public services is a very suitable measure of spatial equity. In addition, citizens
who are near to these services—particularly in metropolitan areas—develop a more sustainable
lifestyle, avoid motorized journeys and prefer to travel on foot, which has positive effects on their
health. Moreover, the human scale of their vital space helps to generate a greater sense of identity,
which connects people to their most immediate living environment, the neighborhood, the real space
of sociability and involvement. In short, accessibility is a simple way to measure spatial equity and has
implications—over and above travelling time—that contribute to the adoption of political decisions
which can make metropolitan areas more sustainable and vital places.

Based on the location of both supply—educational, health and social services—and demand—the
population—an approach to social sustainability based on the accessibility of basic welfare services
by public transport, on foot and in private vehicles is proposed. Using different means of
transport facilitates comparison and provides tools for improving the public transport system or
controlling access by private transport, among other matters. Using the location and size of service
provision facilitates simulations based on changes in location and on increasing and decreasing
the number of places provided. Different scenarios based on projections of demand under different
conditions—arrival of immigrants, falling birth rate, ageing population, etc.—can also be defined. All of
this makes it possible and easy to prepare indicators for urban- and metropolitan-scale decision-making
that—combined with citizen involvement processes—can be a powerful tool to achieve sustainable
social development in these territories as a whole.

2.5. Objectives of the Applied Research

The present paper focuses only on the first part, on which geographers have worked most
intensely: measuring the accessibility of public services. It is applied here to the metropolitan area of
Valencia (Spain), a medium sized area that may adequately serve as an example of this proposal.

The first and most laborious step was to construct a GIS from the location of all the public health,
education and social services provision points and that of the demand for them—the inhabitants,
together with the network of streets, their directions and, particularly, the public transport network with
its stops, waiting times, etc. ArcInfo 10.0 GIS was used to calculate the accessibility by public transport
and on foot of the different public services provided by or through agreements with the government.
Five specific services were chosen: primary health centers, hospitals, public and subsidized primary
schools, public and subsidized secondary schools and basic social services. The state provides all these
free of charge to the entire population but—as will be seen—they are not all equally accessible.

Analyzing accessibility by public transport led to very interesting findings, for instance in the case
of hospitals, which, being higher-level (not used daily), are less widespread than the other services.
TransCAD 6.0 GIS was used to analyze accessibility by public transport, constructing the network
from the TeleAtlas database complemented by the author’s own data preparation. This involved
considerable work in sifting information and generating topology (correcting errors and connecting
census tract centroids to network nodes), calculating speeds and adding additional information such
as public transport timetables (frequency), mean speeds for each line, waiting times, route system
creation, etc. The entire public transport network was included, by type: Metro underground and
trams, urban buses, metropolitan buses and local trains. As already mentioned, the possibility of
making the journey on foot or by private transport was also taken into account.

It is important to emphasize that the research method used in this article is not intended to analyze
the transport network, but accessibility. The type of transport is a basic element for understanding
accessibility within a territory realistically, using the real transport network and streets, rather than in
the isotropic space found in classic location models. As pointed out in Section 2.4, public services and
public transport (or travelling on foot) are not only the most equitable but also the most sustainable
solution from the social as well as the environmental point of view.
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Out of the wide range of existing indices [56], the Spatial Separation Index was chosen.
This calculates the mean distance in minutes between two points. It is simple and easy to interpret.
In this type of index, all the starting points carry the same weighting in the calculations and the index
only shows the information on distances. Because it is so simple, it can be used to compare different
situations—such as access by public or private services or by different classes of service—clearly
and efficiently [46]. Complexity was introduced by using the real, verified times of the real mobility
network, making these results very reliable.

Accordingly, the Spatial Separation Index for the spatial unit i (ISEi) was calculated as follows:

ISEi =
n

∑
j=1

Dij

n
(1)

where

• i is the basic spatial unit—census tract—for which the index is calculated, which is taken as the
possible starting point for a journey;

• j is each of the possible journey destinations—the services;
• Dij is the distance in minutes between the starting point i and the destination j, based on the

matrices calculated; and
• n is the number of possible destinations.

The calculation only took into account the basic public service provision nearest to the census
tract where the population lived. This analysis therefore assumes that citizens will travel to the public
service closest to their home.

Nowadays, analyses of this type have an essentially practical bent to assist in decision-making.
The location of services already exists—particularly in economically very dynamic areas such as
this—and is difficult to change, although it can always be improved. Improvement in the provision
of services does not always imply changes in location, as improving accessibility can sometimes be
more cost-effective. Improving the transport network and/or setting up new networks is essential
nowadays to integrate and organize urban and metropolitan areas, where urban spread and complexity
are inevitable.

3. ResultsApplication and Results: The Case of the Metropolitan Area of Valencia (Spain)

The Metropolitan area of Valencia (east of Spain) revolves around a central city—Valencia—and
75 municipalities within a radius of nearly 42 km, totaling more than 1.8 million inhabitants and
constituting a complex territory from the point of view of urban and population dispersion. In the last
20 years the metropolitan area has undergone considerable urbanization, which has meant increased
building density and an expansion of the area. At the same time, new communications infrastructure
has been built, particularly the underground/tram system (Metro) and the extension of bus lines to
the newly built-up areas and within already urbanized spaces. The expansion of the road network
and ring roads around the capital, designed more for private vehicles, has been a key factor in the
growth of an extensive urban model, based on individual family homes and closely linked to natural
open spaces. At the same time, urban center spaces have been urbanized and urban areas have been
enlarged by a proliferation of comprehensive action plans known as Planes de Acción Integrada or PAIs,
used as a way to modify the general town plan—Plan General de Ordenación Urbana or PGOU—and
reclassify agricultural land as urban or buildable.

The combination of three factors—demographic growth, expansive urbanization and the building
of a wider communications infrastructure network—explains the consolidation of a metropolitan
structure in which the zone furthest away from the city of Valencia has seen the greatest increase
in population density. This indicates relatively higher population growth and expansion of urban
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development towards the periphery—which offers advantages such as lower land prices and closeness
to natural spaces—as well as the consequence of infilling to saturation.

The new metropolitan structure has also entailed new demands for services for the population.
The need to guarantee certain levels of equity has led the authorities to move ahead of demand on
occasion and at other times to respond to it somewhat later. At all events, imbalances are still in
evidence and some areas are served poorly or inadequately while others are oversupplied.

The Spatial Separation Index (SSI) calculated in this study showed significant differences by
type of service in the metropolitan area of Valencia. The best access by public transport was clearly
to primary schools (mean SSI = 7.12), as this value was lower (and therefore better) than those for
the social services (mean SSI = 13.85) or for basic health care (mean SSI = 13.88) (Table 1). The SSI
calculations for journeys on foot returned higher values, as was to be expected, with access to hospitals
showing the worst results, since their number is small and they are situated at a distance from the
majority of the population, thus requiring longer journeys on foot, which on occasion were too long to
be made—the mean was a 76-min walk to the nearest hospital. Here the role of public transport is
fundamental in terms of sustainability.

Table 1. SSI for the metropolitan area of Valencia (MAV).

Service Mean SSI (in Minutes) to the Nearest
Service by Public Transport

Mean SSI (in Minutes) to the
Nearest Service on Foot

Hospitals 34.80 76.30
Primary health centers 13.88 16.61

Primary schools 7.12 7.76
Secondary schools 9.94 11.48

Social services 13.85 15.25

Source: Own compilation.

Although the mean figures may appear adequate, the inhabitants are not all in the same situation.
After performing the calculations and constructing the GIS, the number of persons affected by worse
access to or greater distance from public services could be calculated (Table 2). The location of these
residents is crucial for identifying the metropolitan spaces in which public action is most urgently
required. Different scenarios for this action can be defined, depending on the time threshold considered
tolerable for equitable spatial development. The present analysis considered two cut-off points for
public transport—the first: half an hour, and the second: one hour—although, in view of the results,
these limits may vary. The best-served districts were those of the city of Valencia. Most of the census
tracts located less than 15 min away from all the services were in this central city or in municipalities
that form part of its conurbation, although these tracts only account for 9.5% of the population of the
metropolitan area. The data were even more positive for journey times of 30 min at most. Over half
the population was found to reside less than half an hour away from all the public services. A survey
of the inhabitants’ perception of and willingness to travel in different means of transport may help to
define these thresholds with greater precision.

Table 2. Number of people in the metropolitan area of Valencia with poor access to public services by
public transport.

TIME Primary Schools Primary Health Centers Social Services

Over 30 min away 17,407 29,017 22,882
Over 60 min away 9117 13,192 8386

Source: Own compilation.

For the sake of comparison, the same index was calculated for private transport. The journey times
were better in every case and very significantly so in the case of accessibility to hospitals (SSI = 10.38).
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As this is a more specialized level of health care, hospitals are fewer in number and scattered around
the area, so those living in the most distant zones have a longer journey time if they use public
transport because of the need to change buses or trains, involving waiting times, which the use of
private transport avoids (Table 3). However, the financial and environmental cost of private transport
is unsustainable in large cities and metropolitan areas, so it is essential to reduce its use.

Table 3. Spatial Separation Index for the Metropolitan Area of Valencia.

Service

Mean SSI in Minutes
(Uncorrected)

Mean ISE (Weighted
by Population)

Number of
Centers

Providing
the Service

Public
Transport

Private
Transport

Public
Transport

Private
Transport

Hospitals 34.80 10.38 37.14 11.02 9
Primary health centers 13.88 4.34 14.65 4.55 77

Basic social services 13.85 4.08 14.21 4.17 98
Primary schools (public and subsidized) 7.12 2.77 7.62 2.92 447

Secondary schools (public and subsidized) 9.94 3.40 10.65 3.60 263

Source: Own compilation.

These results indicate on the one hand, logically, that better mean accessibility is associated with
nearness to the service. On the other hand, they also indicate that the existence of public transport and
its complexity—the possibility of intermodal transfer between different means of transport—explain
the high levels of accessibility, in other words the low travelling times to access the different services.
As a result, some areas are very well-served, particularly the town centers and especially the center of
the city of Valencia. These are consolidated areas with high population densities and a very varied
provision of both services and transport. Indeed, on occasion it is possible to identify census tracts or
even whole districts in these areas with more provision than demand—which is also an inefficiency in
the system.

Calculating the indices of accessibility by public transport in the metropolitan area of Valencia has
led to some interesting findings. Although public transport is not the most efficient in terms of journey
time, what is of most interest is its public nature, which in principle makes it accessible to the entire
population and enables the equity of a territory to be measured. Generally speaking, the further away
from the central city the longer the travel time by public transport, as the provision of transport is
greater in the metropolitan core and first ring than in the periphery. The metropolitan area of Valencia
shows a two-way process: on the one hand, decentralization of activities and residence, and with them
the provision of services, and, on the other hand, intensification of the most local and immediate space
in the center of the city and of the main towns.

In general, some central neighborhoods of the city of Valencia are better placed, particularly
for schools, while others present greater territorial dispersion, particularly of primary health centers.
The nature of the service is essential for understanding how it is spread over the territory. Services that
are considered basic—such as primary health centers or primary schools—are more widespread,
while more specialist services such as hospitals or secondary/vocational schools, being fewer,
are located in more specific spaces. Others such as basic social services are associated with town
halls, meaning that they are provided in all locations, even if minimally, normally in a municipal office
in the center of town. In some cases, the provision does not match the location of the demand but
responds rather to the town council’s willingness to fund such services, which explains why they are
located more randomly within the metropolitan area and are not so closely linked to the location of
the population. Nevertheless, some services are specialized but present a spatial concentration that is
difficult to understand, since it does not match the local scale (neighborhood or district). This is the
case of vocational training in public educational establishments, which is highly concentrated in the
south of the city of Valencia and of its metropolitan area and scarce in the center of the city. The north
of the city has vocational schools but their accessibility by public transport is poor. The combination of
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the two elements gives a first impression of the territorial equity of this metropolitan area: although it
is quite good, there is still room for improvement.

The metropolitan space is not homogeneous, particularly on the periphery. Both the urban
model and the design of the communications network introduce inequalities. Accessibility does
not diminish to the same extent in all directions, as the SSI values, particularly for social services,
present irregularities that do not depend on the transport network but rather on the service provision
a decision made by public authorities. Two axes of high accessibility are clearly visible: a north–west
axis and a north axis, which converge on the urban nucleus of the city of Valencia. These are the spaces
with the best access to public services, and presumably therefore enjoy greater welfare and better
sustainability and—in general—equity. These spaces are favored by having both a denser provision of
public facilities and public transport of greater quality.

The situation is quite different in tracts or neighborhoods on the periphery or with a scattered
population. They present worse accessibility and a general lack of public provision nearby, together
with a lack of public transport in many neighborhoods. These less-advantaged zones from the point
of view of accessibility respond to two socio-territorial models. One is census tracts in high-income
districts, in other words, suburbs with a structure of individual family houses at a distance from
urban centers, where the predominant means of transport is private vehicles. The other is census
tracts in run-down, low-income neighborhoods. Some are on the periphery of the metropolitan area,
but others are close to the center. Reasons of sustainability, energy efficiency and safety clearly justify
an adequate service for these zones, all the more so since their residents are known to be more mobile
than average. The reason is that as these districts are mainly residential, their inhabitants’ places of
work are normally at a distance that requires the use of some form of motorized transport. Another
reason for their greater tendency to daily mobility is that both the services studied here and those
related to shopping and leisure are also located at a certain distance.

Lastly, urban center census tracts without public transport are found in socially and territorially
peripheral neighborhoods. The zones in this situation have slightly over 200,000 inhabitants, making
this the most populous group of the three.

In view of the foregoing it may be concluded that generally speaking the metropolitan area of
Valencia is a territory with good accessibility and a good supply–demand ratio, although differences
do exist and some adjustments are needed. Credit should be given where credit is due and government
efforts to achieve an adequate provision of public services for the real and potential demand should
be recognized.

4. Discussion

Can, then, geography help to improve the social sustainability of a city or region? This question
may be answered in the affirmative, as despite the inherent difficulties in studying metropolitan areas,
over the past five years geography—together with other social sciences—has developed concepts,
theories and techniques that have helped to identify problems and formulate appropriate solutions.
Since the subject of study of all the social sciences is society itself, the interest of some scholars in
developing theories and concepts that explain social facts and processes would be of no use if the
aim were to confine the actions of human beings in a rigid, deterministic straitjacket. Ever since
its origins, geography has attempted to understand the relationship between human beings and
nature. It has undergone a major revolution associated with information technologies and new
analytical perspectives geared towards action and generating change in the territory. The paradigm
of sustainability has been—and is—an appropriate environment for the development of geography,
in its desire to understand the multiple dimensions of change at global and local level. The more social
facet of geography has been addressed by several sciences, but geography has almost always taken
an applied approach, particularly with the aim of using appropriate territorial planning to achieve
a better quality of life for people—always understood from a perspective of spatial equity and justice.
In this way, one of the most important lines along which this discipline has developed since the 1970s
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has been to propose models and techniques that assist in decision-making. The generalization of
Geographical Information Systems at the end of the 1980s, the improvement in the quality of the
statistics available and the introduction of qualitative methods used in other sciences all made their
appearance at the same time as the term sustainable development was being developed and expanded.
They all contributed to the adoption of this term at a time when geography was seeing great scientific
productivity, both theoretical and technical.

Territory, place and space are the geographers’ sphere of study. Once the term sustainability
had become mainstream—even if not clearly defined—they carried it into their field, specializing
in a more territorial version and recovering concepts such as spatial equity and justice. These now
form part of sustainable development and contribute to its definition and quantification. At the same
time as this was taking place, the world experienced an even more acute process of globalization.
Territories, particularly large urban and metropolitan areas, acquired increasing prominence and
strove to compete for investments and prestige without impairing their quality of life. In some
cases—a steadily greater number—they have adopted the parameters of sustainable development.
In this context too, geography has contributed its territorial perspective in several ways, such as
traditional and new location models that help to facilitate political decision-making and thereby
improve the life of citizens.

In urban areas, these territorial aspects linked to accessibility are highly relevant to guaranteeing
sustainable and integrated development. Public services have become the basis of the welfare state,
which guarantees the rights of its citizens and protects them against problems arising through the
development of an economic system that by definition generates inequalities and insecurity. In the
local setting, in more complex areas—metropolitan areas—spatial equity measured as the ability to
access services (nearness) is a basic right and a simple way of quantifying social sustainability.

The present study, taking the metropolitan area of Valencia as an example, calculated the
accessibility to residents of basic public services—education, health and social services—in terms of
time by different means of transport. The results show some ways in which the situation could be
improved by the local government, with clearly beneficial consequences for society. The multiplier
effects of political action to improve the provision of public services are also of interest. This includes
action on public transport, controlling private transport, adjusting the number of places to the
real demand nearby, encouraging citizen participation, and even the need to cooperate through
a metropolitan governing body—which does not yet exist in the case under study—to manage the
territory in a more efficient, effective and sustainable manner.

Metropolitan areas are a unique space for understanding social problems and their territorial
reflection and setting in motion transformation processes for sustainable development, to which
geography still has much to contribute.
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