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Abstract: The article discusses the evolution of the concept of sustainable development
and briefly discusses its definition. The study, based on Polish and foreign liter-
ature sources, uses the method of literature analysis with elements of inductive
reasoning. This is a review article, whose aim is to present both positive and
critical approaches to the idea of the sustainable development of space.
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1. Introduction

A paradigm is a pattern or model of behaviour, where it is maintained that
a paradigm is a solution to a certain problem approved of by the scientific commu-
nity [1]. Paradigms in the social sciences may gain or lose popularity, but they will
never be considered true or false and, in addition, the concept of sustainable develop-
ment can be understood in two contexts. On the one hand, it is a set of tools leading
to the attainment of the most desirable socio-economic development; on the other
hand, with a much broader meaning, sustainable development is seen as a concept
of the relationship between humans and the environment, which must be shaped
in compliance with new principles [2]. The concept of sustainable development has
won many adherents in the world of science, and is mostly evaluated positively, al-
though there are critical views in the literature expressed from the philosophical and
ethical viewpoints, which refer to the idea of sustainable development, the methods
of its implementation and even the goals achieved [3]. Moreover, a paradigm can
periodically undergo fundamental transformations, leading to profound changes in
science. In addition, the very definition of a paradigm can be understood more spe-
cifically, i.e. as a way of reasoning that provides guidance to teams of researchers
on how to analyse and solve problems (it indicates a model solution to a problem in
a particular scientific field) [4]. The concept of sustainable development is thought to
have originated from the idea of eco-development, but the prototype of this notion
should be sought in the foundations of eco-philosophy. From the pre-Socratic phi-
losophers of nature in ancient Greece (from the 6 to the end of the 5" century BC),
and then Socrates, Plato and Aristotle, to representatives of this trend in philosophy
from all epochs until contemporary representatives of eco-philosophy.

The best-known approaches to eco-philosophy have been proposed by:

— Arne Naess — deep ecology movement,
Murray Bookchin - social ecology,
Thomas Berry — the new story for the Earth,
Frangoise d’Eaubonne — eco-feminism,
Henryk Skolimowski — eco-philosophy.

2. Historical Outline

The term was coined at the United Nations Conference on the Human Envi-
ronment in Stockholm in 1972. The idea arose in response to the public’s growing
awareness of emerging threats under conditions of systematic economic growth and
limited natural resources [5]. The concept of sustainability began to take shape rela-
tively early, as the first mentions can be traced back to the 1960s. The concept itself
was already being implemented on terraced farmland in China [6], or in the use
of spatial data presented as layers (overlays) in the management of environmental
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resources according to the design with nature concept [7]. The study showed that
international achievements in the field of sustainable development are the result of
the implementation of the recommendations of the World Commission on Environ-
ment and Development. In 1987, the Commission issued a report with a vision of
sustainable development, which took into account the human population as well as
the animal and plant world, ecosystems, the Earth’s natural resources (water, air, en-
ergy resources), and — in an integrated manner — addressed the major challenges fac-
ing the world, such as the fight against poverty, gender equality, human rights and
safety, education for all, health, intercultural dialogue. In 1968, the first UNESCO
Intergovernmental Conference of Scientific Experts on the Interrelationship of En-
vironment and Development was convened, resulting in the establishment of the
international interdisciplinary programme Man and the Biosphere — MAB. In 1987,
the UN World Commission on Environment and Development, chaired by the Nor-
wegian politician Gro Harlem Brundtland, issued a report entitled Our Common Fu-
ture, which defined sustainable development as development that ensures that the
needs of the present generation are met without compromising the ability of future
generations to meet their own needs [8]. The report highlights the three pillars of
sustainable development: environmental protection, economic growth, and social
justice. Scientific definitions of sustainable development have been developed since
then, describing it as a process to meet the development aspirations of the pres-
ent generation in a way that enables the same aspirations to be pursued by future
generations [9]. In 1992, the Earth Summit in Rio de Janeiro produced one of the
most important documents related to sustainable development, Agenda 21, a com-
prehensive action plan for the 21% century for the United Nations, governments
and social groups in every area where humans have an impact on the environment.
In 2000, the United Nations (UN) Millennium Summit defined the Millennium De-
velopment Goals, while in 2002, the World Earth Summit in Johannesburg provided
an opportunity to establish new forms of partnership involving civil society rather
than government institutions in the implementation of sustainable development,
as has been the case until then. In 2002, the UN General Assembly proclaimed the
years 2005-2014 to be the Decade of Education for Sustainable Development, known
as the Decade of Change. Its mandate is to promote sustainable behaviour, inspiring
critical and creative thinking to find solutions to problems that prevent sustainable
development. UNESCO was entrusted with the role of coordinating activities. At the
same time, three pillars were set out on which development should rest, i.e. econo-
my, society and the environment [10]. Economic growth, social progress and envi-
ronmental governance are therefore treated as interdependent phenomena, which
means the problems need to addressed holistically [11]. In 2012, representatives
from over a hundred countries met at the next Earth Summit in Rio de Janeiro, held
under the name “Rio +20”. This summit was concluded by passing the declaration
The Future We Want, recognising poverty as the most important challenge facing
humanity today and as the most significant obstacle to sustainable development.
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It was decided to define a set of universal Sustainable Development Goals (SDGs)
beyond 2015, closely linked to the status of the Millennium Development Goals.
In 2016, the UN adopted 17 goals in this regard. Sustainable development is achiev-
able when the following are pursued harmoniously: growth, social inclusion, and
environmental protection.

Sustainable development is often seen as a separate field in sciences because of
the rapid growth in the number of books and articles dedicated to this issue which
we have witnessed over the past 20 years [12-14]. It is described as an effort to attain
an equilibrium between economic, social and environmental factors, referred to in
the literature as:

— three pillars [15, 16],
three aspects [17, 18],
three perspectives [19, 20].

It is visually presented in the form of:

— a Venn diagram — three overlapping circles (societies, environment and econ-
omy), with sustainable development located at their intersection,

nested concentric circles,

three pillars on which sustainable development rests,

four circles taking into account the needs of society, environment, economy
and space.

3. Sustainable Development

The term sustainable development also appears in legislative acts, e.g. accord-
ing to the Environmental Protection Law of 2012, sustainable development is a so-
cial and economic process that results in the integration of political, economic and
social activities, while maintaining the natural balance and sustainability of basic
natural processes in order to guarantee the possibility of satisfying the basic needs of
particular communities or citizens of both the present and future generations. How-
ever, Rakoczy believes that the term should not be defined by the legislator, as it is
not possible to describe sustainable development accurately and comprehensively
in legal language [21]. According to Wilkin, the issue of sustainable development,
due to its interdisciplinary nature and the need to link many areas of life, should be
considered from a sectoral perspective [22].

Critical assessment of the concept of sustainable development appears in works
in the field of economics, as economic freedom and freedom of decision-making
in different spheres of life are at odds with the possibility of simultaneous social
development and economic growth. Another significant challenge is how to satisfy
the development aspirations of the current generation in a way that will enable the
next generation to satisfy the same aspirations, since it is unknown what needs and
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desires future generations will have. Yet another aspect is the globalisation of goals,
which vary depending on the degree of economic development, for example, popu-
lations in developed countries are ageing due to the demographic decline while mi-
gration from culturally distant countries causes social conflicts; in underdeveloped
countries, there is a pressure of young people to develop economically [23]. Another
aspect consists of measures of the economic, social or environmental development.
On the one hand, there is the conviction that non-renewable resources should be
conserved; on the other hand, according to Bartkowski’s theory, when geological
time periods are taken into account, it can be concluded that most resources are
renewable, but with the decreasing time of renewability an increasing number of
environmental resources can be classified as non-renewable [24]. In addition, we
are limiting the extraction of resources, thereby increasing the cost of alternative
raw materials, which may or may not be wanted or needed by future generations.
The current political situation in the world has led to an energy crisis with a result-
ing economic crisis, and even though countries have deposits of natural resources,
due to restrictions they cannot exploit them fully because they are afraid of penal-
ties. Critics of the idea of sustainable development also point to attempts made to
implement it by encouraging inhabitants of poorer regions of the world to avoid
the errors of industrialised countries, and to use environmentally friendly technol-
ogies; at the same time, dynamically developing countries are reprimanded for not
respecting the idea of sustainable development, whereas it is mainly the developed
countries that have contributed to the current environmental crisis [25]. A similar
situation arises due to restrictions on the construction of transit roads, where are-
as of particular ecological value are excluded; however, transit roads in developed
countries had been built before appropriate changes in legislation acknowledged the
principle of sustainable transport.

Spatial scientists, on the other hand, understand the concept of sustainable de-
velopment as an opportunity to reach a compromise between environmental, social
and economic aspects [26]. Sustainable development is seen as a balance between
social development, economic development, and environmental protection. It is
a type of socio-economic development, so it is man-made and takes place in the
technosphere, which must be considered as part of the natural environment [27].
Optimal and rational land use (land use — function of the area) is a key to achiev-
ing sustainable development and supporting the global Millennium Development
Goals agenda.

The best-known definition of optimal land use is the one that states it is such
use which, of all the legal and physically possible uses that are “consistent with
its intended use”, generates the highest value land [28]. Sustainable development
is the optimal use of an area in which the area is used rationally in terms of natu-
ral, economic and anthropogenic benefits and disadvantages (optimal land use is
that which provides a balance between the criteria for assessing natural value, eco-
nomic value and anthropogenic value according to the postulates of rational and
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optimal land use) [29]. In the field of land management, the concept of optimisation
is used in the verification of the best (optimal) land use as the relationship between
the natural/economic and social/ecological value of space [30]. The optimisation
method is also called the “land valorisation method” and its prototype in Poland is
the “Warsaw optimisation method” [31]. The method was developed between 1961
and 1963 and its aim was to rationally locate investments. The method was used in
the preparation of spatial development plans in 1961-1978 for the cities of Warsaw,
Gdansk, Krakow, £6dz, Poznan and Skopje [32]. Bajerowski determines the natural
value using the feature matrix and the post-transformation economic value for the
current and optimal area function derived from the feature matrix [33]. Ogryzek
supplemented the method with a matrix of anthropogenic features to determine
the natural value and determined the economic value for different states of land
use using an algorithm with elements of game theory of the transaction price index
obtained from a computer simulation of the sale of property by tender [34]. Jedrze-
jewska and Bilozor, on the other hand, developed a nature-anthropogenic matrix by
which they determined the nature-economic value and used a public survey method
as to the optimal use of the land [35]. The most commonly used methods for valu-
ing and assessing natural areas are: basic assessment fields, Bogdanowski’s method,
Wejchert’s impression curve, Sohngen’s method, Bajerowski’s method, Kowalczyk’s
method or the photographic method [36].

The most popular methods for determining public expectations are the feature
matrix method and surveys, while the economic value can be determined by classic
property valuation methods or by alternative methods using statistical models [37].

Spatial management is the process of the transformation and formation of the
actual state of space into a desired state that meets the society’s needs, in accordance
with the maintenance of spatial order. The main objective of spatial management is
to protect the value of space, and to shape the space rationally and consciously [38].
The allocation of land to different social and economic functions and decisions on
how to manage and develop these areas lead to the planned distribution of resi-
dents, housing and social, technical and economic infrastructure in the area for its
rational management, operation and use, taking into account the protection of the
environment and living standards [39]. The task of spatial management is to define
the principles and methods of spatial management in order to ensure spatial or-
der and achieve sustainable development. Conservation activities involve efforts to
maintain a balance between the natural elements of the environment and the prod-
ucts of human activity. Space shaping, on the other hand, is a transformative activity
related to new directions of socio-economic development. Sustainable development
harmonises the fulfilment of all economic, social, and ecological, as well as cultural
and spatial functions by rural areas. In terms of novelty, this type of development
represents the highest level in both scientific and practical achievements. An impor-
tant aspect in this approach is space, which is a limited resource and as such it can-
not be enlarged. This situation contributes to an increase in the number of conflicts
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between different actors as well as between different economic functions in relation
to the demand for space. Therefore, it is necessary to take measures for the rational
use of resources in the economy. Meeting the objectives of spatial management re-
quires spatial data. Having such data is essential for sustainable agriculture, which
can ensure sufficient food production and prevent famine. An important tool for the
implementation of sustainable development is the use of spatial information sys-
tems. Research into the implementation of international GIS development concepts
has shown that, over the past twenty-five years, many initiatives emphasising the
relevance and importance of pursuing a global policy of sustainable economic, so-
cial and environmental development by means of continuously developing GIS sys-
tems have been stimulated by decisions made during the summits. An important
role of UNESCO, engaged in consultations with other UN agencies, international
organisations, national governments and NGOs, should be pointed out. Digital sys-
tems integrated with other information systems, as a basis for effective land man-
agement, in addition to fulfilling key functions in the land management paradigm,
namely: securing property rights, providing information on property values and
land use type, and providing comprehensive information on the state of econom-
ic development of selected land areas, will also guarantee universal access to the
data collected in them by SDIs and enable their free processing already at the level
of sharing. Large-scale digital cadastral maps with the possibility of visualisation
in 3D/4D, owing to the integration of spatial and descriptive data, make it possible
to obtain information on the type of land use, but also on the rights, obligations and
restrictions pertaining to this land [40].

4. Tools for Sustainable Development

Geographical information is essential to achieving sustainable development
and environmental sustainability. In addition, it is important for the performance
of such public tasks as traffic and transport, water management, economic devel-
opment and spatial planning, and in fields like climate and environment, educa-
tion and healthcare, security and emergency planning [41]. Sources of geographical
knowledge can be divided into direct (observations, measurements, monitoring, in-
terviews, questionnaires, surveys) and indirect ones (maps, books, magazines, Glob-
al Positioning System, Geographic Information Systems, statistical databases as well
as drawings, photographs, films, and other materials in the scope of geography).
Additionally, there are many decision-making support systems for collecting and
processing data, such as GIS, Earth Survey, Earth Management Systems, Real Estate
Cadastre, etc [42]. Collecting comprehensive spatial information on a given region
is time-consuming, while comparing these data between different EU countries is
almost impossible, as they were not harmonised. To change this situation, in 2007,
the European Commission adopted the INSPIRE Directive (Directive 2007/2/EC of
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the European Parliament and of the Council of 14 March 2007 establishing an Infra-
structure for Spatial Information in the European Community), whose main task is
to facilitate and accelerate access to data and to increase the possibility of exchang-
ing them within the EU countries [43]. The data reliability of the information pro-
vided by the national geoportals is not only the most solid foundation of the Spatial
Information Infrastructure, but especially of the property administration systems,
which affects the efficiency of decision-making in real estate markets [44]. One of
the biggest challenges in achieving the shared vision of the Sustainable Develop-
ment Agenda is to have high quality, timely, comparable, and accessible data to
measure and report progress towards the Sustainable Development Goals (SDGs).
Hence, in many countries, geospatial information (including Earth observations)
and algorithms implemented in cloud computing platforms have become impor-
tant tools for monitoring SDG indicators owing to their wide availability and glob-
al reach [45]. Using the latest technology, GIS systems should provide the private
and public sectors with comprehensive information on land rights and constraints,
i.e. such rights that would support the sustainable development of space [46]. GIS is
an instrument supporting the management and administration of land resources
because the GIS software is a platform for the acquisition, management, and analysis
of spatial data.

The European Commission’s Joint Research Centre (JRC) has set up the INSPIRE
geoportal, which is intended to be the central node of the European infrastructure
for spatial information, as part of an extensive outreach. The global idea of estab-
lishing national geographic information systems (geoportals) arose from the need to
establish single infrastructure for the implementation of spatial policy, supporting
the strategic management of real estate in order to achieve sustainable use of space.
The integrated geographic information systems of each country are the infrastruc-
ture created to implement its spatial policy, fulfilling the tasks and objectives of sus-
tainable development. In addition, the main aspects of spatial modelling have been
distinguished, i.e. legal (it is to operate on the basis of legal articles), economic (it is
to provide a choice of economically best solutions), technical (it is to strive towards
development, including the development of information technology) and social (it
is to serve society). In addition, one of the designated tasks is to provide extensive
support to land administration and management so as to ensure the sustainability
of these processes.

Another important tool-related aspect in the sustainable development of space
is the transport system, as it should ensure that all people have access to the eco-
nomic and social opportunities necessary for dignified life [47]. When considering
the issue of sustainable development, attention should be paid to the determinants
of development, among which the improvement of regional accessibility can be
highlighted. An underdeveloped transport network means fewer opportunities for
dynamic urban or regional development. In addition, accessibility has become the
most important factor in landscape change, as urbanisation processes can even be
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observed in remote rural areas [48]. Communities living in various regions are striv-
ing to develop sustainable transport systems, especially road networks, which will
enable them to achieve an appropriate level of growth in the economic, social, and
environmental spheres. However, it must be acknowledged that the environmental
aspect and the associated need to overcome natural barriers are one of the biggest
challenges we face in developing the transport network [49]. Good road accessibility
tends to be associated with a developed highway network, with a focus on motor-
ways, interregional transport corridors, and an international transport network. The
impact of the transport network on the economy of societies with underdeveloped
road networks has been thoroughly researched [50] because, as has been confirmed
in studies, this situation influences urban land use [51, 52]. Location models show
cities as economic models or models of the potential for urban attractiveness (gravi-
ty models). In this vein, a number of research breakthroughs are worth noting, such
as the introduction of the concept of two-dimensional continuous space [53], the
introduction of computer simulations [53], and a model with a spatial vector field
characteristic [55].

According to Pearce [56], sustainable development involves maximising the
benefits of economic development, but also comprehensively improving other as-
pects of society. Culture, as the basis of social life, is considered one of the four
pillars of sustainable development. Cultural heritage is one of the main elements of
such a described culture and is understood much more broadly than just in the con-
text of historic preservation, it also consists of local traditions and customs, cultur-
al affiliations, or sources of intangible values. Cultural heritage is often considered
anon-economic factor in spatial development. However, treated as a resource, it can
be transformed into an asset that can play an important role in sustainable develop-
ment strategies, both at local and national levels.

Another important aspect of modelling space in the context of sustainable de-
velopment is the impact on the environment. How to use space in harmony with
nature while achieving the goal of agricultural production and agricultural develop-
ment are important aspects of implementing sustainable development in rural areas.
Sustainable development requires the monitoring of agricultural development.

5. Summary

The development of the concept of sustainability has given rise to a multitude
of approaches to the interpretation of this concept, which is associated with eco-
development or, more broadly, with integrated spatial order on a local and glob-
al scale. Spatial governance is the socio-economic development in which political,
economic and social activities are integrated in harmony with the environment and
the natural processes taking place within it. It aims to guarantee the fundamental
needs of society, both of the present generation and of future generations [57]. The
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concept of sustainable development therefore sets out directions for improving the
quality of life of society while respecting the principles of environmental protec-
tion. Thus, socio-economic development requires a compromise with nature, even
though social development and economic development will proceed more slowly
under such conditions. It appears that sustainable development (despite the criti-
cism) can ensure balance and protect the world, because achieving economic growth
at all costs violates the balance of ecosystems and ecological security. It is therefore
important to manage resources in such a way that development is as harmless to the
environment as possible. The optimal use of land does not equate to its rational use
because a disadvantage of indicator methods is the subjective choice of criteria in
addition to the quality of input data. Hence, the results are not objective and do not
account for specific situations, for example when one of the determinants of sustain-
able development of a given area should be devoted to the protection of nature or
social needs. A hybrid method can solve this problem as it allows the user, at least
in specific cases, to deviate from the rule of optimal land use in favour of rational
land use. Hence, it is crucial to define the principles of optimal and rational land
management.

Postulate 1. Principle of selection of optimal land use:

A given area can be transformed to an optimal function when the sum of the
natural, anthropogenic and economic values is greater than the values assigned to
other functions of the site.

Postulate 2. Principle of the selection of rational land use:

A given site can be transformed to a rational function in order to preserve spa-
tial order when there are rational ecological, economic premises (criteria) or social
needs. In this case, the natural value or the anthropogenic or economic value for the
function must be greater than the natural value or the anthropogenic or economic
value for the optimal land use, depending on the criterion for derogation from the
principle of selecting optimal land use.
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