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Publisher’s Preface
Dear Reader,
We are very pleased to be addressing you today. It is a special one for
many reasons, but two of them are worth being mentioned: First of all,
by publishing this second issue, we have achieved another milestone in
the life of Geographical Locality Studies (GLS); secondly, this is all hap
pening on the day that Frugeo Geography Research Initiative celebrates
its third birthday.
On the 18th June 2013, we were very proud to publish the first
number (Locality and the Energy Resources) of a newborn geograph
ical journal and since we have not stopped working hard to strengthen
its quality, availability and recognition. It is a great achievement that,
from now on, the GLS series and all of its articles are available to
download free of charge. For this purpose particularly, we have rede
signed Frugeo’s website (www.frugeo.co.uk) too that now provides a
more reliable service and access to our scientific papers. If you, how
ever, prefer to buy a hard copy, it can be purchased through the web
shop. The print copies are also available at the major online shops
(eBay, Amazon) and can be read in a number of British libraries.
We have also kept the style, format and structure of the first issue.
In continuation of the series’s upgrowing traditions, each issue is now
also dedicated to a famous person. This second number commemo
rates the life of Professor József Tóth, who was one of the bestknown
geographers. He processed the ranks of the Hungarian university edu
cation from Szeged to Pécs, all the way through to becoming a Professor
Emeritus at the age of 70. He established research groups, research
institute networks, university departments and a doctoral school. Dur
ing his life, he had been a dean, the last rector of the Janus Pannonius
University and, after the achievement of the university integration
process, the first rector of the University of Pécs, then Rector Emeritus.
His work was acknowledged by numerous certificates and awards. At
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the same time, we can ascertain that he did not necessarily want to
leave a mark; instead he enjoyed to create and build. He could not
stand passivity; whether he cut grapes, worked on a scientific paper,
established a research centre, regulated a stream or organised a con
gress, he was looking for the satisfaction and gladness deriving from
creation. Of course, his active life was passing by in the limelight of
publicity. He also noted once: “it is not enough to work hard, others
should also know about your work”. He suddenly died last year at the
age of 73, but—in regards of the views of his life on education, science,
research and general geography—his memory also pursues our works
at Frugeo, therefore it impacts GLS, as well. In accordance with his
original research topic, this second number introduces the reader to
locality and sustainability by bringing examples from the Earth’s urban
sphere by analysing human settlements.
Frugeo aims for the GLS series to be recognised internationally as a
journal with impact factor. We would like to carry on giving the oppor
tunity to a widerange of professionals (including students, teachers,
lecturers and academics), the chance to have their article published in
a high quality scientific journal. Also in the future, we will carry on
expecting various articles from participants which may cover many
different scientific subjects, fields and areas to keep the journal series a
multidisciplinary of ideas to cover the diversity of geography.
Even though we are on our second number, we are seeing the ben
efits and improvements in this new issue concerning language, style of
writing, engagement and the effort that everybody has put into their
works for the upkeep of the aims and standards of GLS. According to
this, we would like to thank the editors (Béla Munkácsy and Matej
Nikšič), the cover designers (Viktória Nemes and Tamás Szelesi), the
reviewers and advisers (János Csapó, István Dőry, Harinder Matharu,
Ceren Sezer, Róbert Tésits and Karma Tshewang), Görgy Mánfai and
József Tóth Jr. for the photographs, and the authors’ contributions.
Shrewsbury, 20 November 2014
László Bokor – Katie Eccleston – Zoltán Wilhelm
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Introduction
Nowadays, the human race is, more or less, aware of its inseparable
interdependence with nature and its processes. This awareness comes
either from a free will and is based on the ethical basis or is an act of
force when humans are exposed to the unpredicted natural phenome
na that is hard to control. Cities are the most complex systems set by
humans and have strong influences on the natural processes. At the
same time, they are vulnerable to these same processes and may suffer
from them when they are not adequately adjusted. After decades of
modern planning, when the cities were seen as "selfstanding machines"
run on the bases and to the account of the natural resources, the ma
jority of the global planning practice entered a new era, the era of the
socalled sustainable planning. This applies at least to the theoretical
standing points of contemporary spatial planning. Any settlement is
thus seen as a part of a complex environment where constitutive ele
ments are related to each other and where the acting of one element
consequently influences the others. The sustainable paradigm builds
on the conviction that any resource within such a system shall be used
to the extent and in a way that will not limit the potential functioning
of any part of the system not only in the present, but also in the future.
In practice, the sustainable planning paradigm has been vaguely
implemented so far. The awareness of the need to change our doing
businessasusual is rising, but the majority of the businesses at a glob
al level are still run on the old matrices. This fact is closely linked to the
contemporary prevailing socioeconomic global system that is embed
ded in the consumption paradigm. Even if in theory, we are more
aware of the consequences that such a way of organising and managing
our life in settlements cannot sustain in a long term due to the limited
resources, the real change is still to come.
In the meantime, any discussion of the topic can further contribute
to a change for the better. The contributors to the second issue of Geo
graphical Locality Studies address a number of the aspects that are
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important when considering a more sustainable urban form and func
tioning. They reflect a variety of approaches to the (un)sustainable
conception and management of the human settlements: energy effi
ciency, urban economy, urban mobility, communal space provision,
ecological aspects as well as some methodological insights into the
measuring and describing of the (un)sustainability of the concrete
localities.
Wojciech Goryl and Ádám Hamat open the discussion by addressing
the urban energy consumption. They argue that locally available bio
mass is an underused potential in the existing electricity production
chain. On the case studies of Poland and Hungary, they illustrate the
usage of the existing power stations to cofire biomass with coal, which
is strongly opposed by some stakeholders. Béla Borsos and Béla
Munkácsy relate the energyuse issues to the mobility patterns of con
temporary societies. They explain a case that happens at the level of
local communities of the western world which try their best to lower
their energy needs and provide it by renewable sources, but at the
same time fail to practice sustainable mobility. The authors claim that
new innovative solutions to reduce the need for mobility on itself shall
be applied. Tamás Szelesi on the other hand describes a solution im
plemented in Frankfurt where the growth of the city demands an effi
cient public transportation system based on a socalled zeroemission
technology and shows how important integrated urban and transpor
tation planning is.
Fanni Sáfián, in her contribution, proposes the hypothesis that the
community ownership over the renewable energy sources can bring
additional benefits to the local economy. On the examples of Austria
and Denmark, she illustrates an approach that can be beneficial also in
terms of changing the lifestyle and can even generate a higher level of
citizens' participation.
Matej Nikšič, in the case study of Slovenia’s capital city, points out
another dimension of a more sustainable form of a city to serve the
community. He argues that the distribution of high quality public open
space must not be left to a coincidental or market lead development
226
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but planned in order to provide an equal access to citizens. Katalin Kiss
and Nándor Zagyi discuss the settlement sustainability issue in terms
of sociocultural and demographic measurements by providing the
statistic data from Indian MSME sector and discussing its ability to
contribute to the social integration of disadvantaged groups. While
Luca Rozália Száraz opens another important issue related to open
urban space by arguing that urban green spaces have important im
pacts on the air quality, outdoor thermal and human comfort and must,
therefore, be well planned. The issue is getting even more important in
a rapidly urbanised world where the right balance between the green
and the builtup areas in the cities must be obtained.
Dániel Leidinger and Ádám Harmat relate to Konrad Lorenz's work
(1973) and list the reasons why the city as a phenomenon and the
characteristics of urban life might be interpreted as unsustainable at
their roots. They even compare the evolution, development and the
operation of urban areas with the characteristics of a cancerill body.
László Bokor and Viktória Nemes introduce another approach by de
veloping a method to assemble the specific geographical information
about locality and its sustainability. They propose the Geographical
Locality Index (GLI) as a measurement of the sustainability of a certain
locus, whether it is a single object or territory, GLI can measure both.
The contributions aim to encourage the reader’s own point of view
and generate reflections on the ideas of the (un)sustainability of urban
forms. It is most likely that any reader has at least some kind of rela
tion to a dozen of human settlements either by a professional affilia
tion or simply on the bases of the daily routines. No matter how you
may relate to these topics, we wish a joyful and mindprovoking read.
Ljubljana, 20 November 2014
Matej Nikšič
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Locality, Sustainability
and the Ways They may be Measured
Abstract
The authors in this article try to assemble specific geographical information
about locality. Their aim is to identify and understand the key factors of a local
entity that may eventually help to work out a simplified measuring method to
analyse a certain locus (for example a house or a town or anything that has a
certain size and distinctive boundaries) accurately and with rationality. To
achieve promising results, their approach goes through defining classic terms
like space and time, locality, sustainability and the combination of the two latter
ones (sustainable locality). Also, in regards of their aim of measuring sustaina
bility, the initial step of creating the Need Model and Geographical Locality Index
is now made.
Key words
Sustainable locality; Spatio–temporal perspectives; Measuring locality and sus
tainability; Geographical Locality Index (GLI); The Need Model
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1. Introduction
It has been a while since the leadauthor of this article first started
shedding thoughts about how to start researching and explaining the
real meaning of locality to fellow geography researchers which, at first
instance, sounds profoundly easy, but on the other hand it requires a
lot of reading up. It is an even bigger challenge to research the history
of certain terms and definitions which are part of our everyday lives
which supposedly should be easy to describe. That was the main rea
son for the preparation of this paper that the single authorship has
been upgraded into a tworesearcher project. Obviously, in this case,
the approach of the authors is linked to the term or definition of locali
ty that can most widely be understood and explained by the specific
fields of Earth Sciences; therefore, this paper is going to dip into deep
water.
2. Aims of the study
In this paper, the sustainability of the geographical sphere (natural and
social ones) is analysed which is the continuation of the research that
started in 2013 and the main objective of that was first published in
GLS 1 entitled “The Energy Resources and Their Importance in the Local
Environment” (BOKOR, L. 2013). In regards to deepening this under
standing, first of all the meaning of space and time and their relation
ship with locality are discussed. In the main part of this paper, all of
those are linked to sustainable locality and how they are or can be
measured, and, therefore, how the results are or can be compared with
each other.
3. Research methods
The research presented in this paper has been part of a longer process,
it is still in its preliminary stage and its background is majorly based
on secondary sources that come from journal papers and scientific
articles published in specific books and online. The basic information,
however, forms the basis of this evolving knowledge development as
231
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the “borrowed” research results of other authors manifest in creating
new approaches and methods. Therefore, this paper simply rejuve
nates classic geographical terms and with that simplicity in it, it tries to
bring many new thoughts and specific mechanisms to life. The primary
researches, therefore, represent the establishment of a new measuring
method, and its further development and testing by creating new con
cepts and techniques.
4. The science of space and time
When it comes to talking about geography (or more precisely Earth
Sciences), its potential is obvious for us. It is known that everything
that it involves may be researched through ‘space’—as its major ad
vantage is being a spatial discipline. In special cases and circumstanc
es, however, the research requires a bit more than analysing the space.
In this case, the researchers’ horizons may be widened by involving the
‘time’ factor. Now it is surely known that geography is an evolving
transdisciplinary perspective on spatial and temporal processes and
events. The physical world appears to have these aspects, so the exist
ence and nature of space and time (or space–time) is a central topic
(MAUDLIN, T. 2012). According to COUCLELIS, H. (2005), the world repre
sents the empirical perspective on the subject of space and time at
geographical scales. Throughout history, humans have always had to
deal with physical formations of certain sizes (dimensions) in space.
For example, the land where humans live, the mountains, seas and
rivers that surround them, and even, of course, the humans’ personal
living spaces, for example the country, the city, the street or the house
itself. It is known by every individual the approximate dimensions of
their ‘personal universes’ and the exact sizes of their closest living
spaces, for example the house, the living room, the garden, the bin, the
shoe size, etc.
The space, however, between two locations, for example two cities,
or the shortest routes going around mountains, or a bridge to build
over a river may be described and measured by time, as well. But this
‘time’ may not only be minutes and hours; it may also be thousands
232
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and millions of years of faded (or buried) memories. The scientific field
called Geochronology, in good association with Geostratigraphy, for
example, is one of the ways to analyse the Earth in both space and
time. Earth Sciences in a colloquial term, however, has got the same
potential; therefore, any of these geoscientific subjects may be used to
measure locality by involving these factors.
5. Locality
At the initial step, it is worth taking a detailed look into an English
dictionary (COLLINS, 1986) which defines locality as “a neighbourhood
or area”, “the site or scene of an event”, and—which is probably the
most important to us—“the fact or condition of having a location or
position in space”. As a more geographical term, the word locality de
rives from the Latin “locus”, meaning “place or area” (COLLINS, 1986).
As phenomena and processes are allocated in space, locality is an eter
nal category (TÓTH, J. 2002). Regarding this information, locality may
be a settlement (for example a city) where a certain number of people
live. It is characterised by its natural/physical setting and the people
who live in there. It is a spot that has a certain size (space) and a cer
tain evolution (time). Locality may, therefore, also define areas of a
lonesome mountain, a solitary tree, a flock of sheep or a car park,
which all have the same conditions when geography comes to analyse
their properties.
Locality, however, is not only a loose bit in this chain. It is pretty
much part of the whole that can only be described by people at a cer
tain space at a certain time. The city where they live, the house that
they own, the people with whom they interact, is all part of the system
and this certainty defines their locality. Stepping away from a person’s
specific space and time factors, locality may involve more than an indi
vidual or a group of people who somehow relate and are all connected
to the same location. This gives a wider analytical possibility to locality
as it itself is involving space and time and including the people who all
give characteristics and standards to the place where they all live. It
could be important in the development of a person’s identity in the
233
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sense that the place where people live—where as a result of locally
distinctive (biogeographycal, physical, historical) characteristics of a
unique, local culture is evolved—plays a main role to develop one’s
identity (LIGHT, A. – SMITH, M. J. 1998). Through locality, there are styles
and types that may be discussed.
To understand and gain knowledge about a locality, it is not enough
to get acquainted with the place where one lives, but should have a
wider view on the surrounding. If one understands and knows a local
area, the links and also the differences may be discovered between the
distinct areas, thus it is easier to distinguish the different localities. It is
obvious that there is interdependence between localities, but they are
not necessarily equal. Domination, subordination, influence and power
need to be analysed; that way, therefore, the locality’s “place in the
world” can be realised (including its identity). In a locality, time and
place are also important as well as the history of each locality, the his
tory of relations, and the role of different localities (as roles change
identity). If these relations are seen, it can be understood how the local
is affected by the global and how the local actions at a local level affect
the global. Localities have responsibilities on other localities like urban
people have effect on other people, for example at remote locations
(MASSEY, D. 1993). This way it can be realised that without locality
there is no globality which, in recent times, has become more im
portant (TÓTH, J. 2002).
In this geographical context, the meaning of ‘locality’, however, has
to be torn apart as its conceptuality may be described by physical and
human factors. Geography itself bears this; therefore, locality has it
too. For example, human settlements were mostly established on sites
where the differently strengthened locus formed energy centres (po
tential of energies), and where vital resources were given (for example
water). This evolutionary progression also affected the development of
settlements, and the natural sphere had been transmitted into a geo
graphical sphere. The locality characterises a certain space within the
geographical sphere (BOKOR, L. 2013).
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Figure 1 – Maribor, Slovenia
Photographed by BOKOR, L. (2009)

Figure 2 – Mukachevo, Ukraine
Photographed by BOKOR, L. (2009)
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Figure 3 – Rijeka, Croatia
Photographed by BOKOR, L. (2010)

Figure 4 – Bled, Slovenia
Photographed by BOKOR, L. (2011)
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As it is described above, the photographs on the previous pages
visualise this explanation (Figure 1–4). They make it obvious that there
are no human factors without the physical ones. The two have to co
operate and to interact efficiently to form a human settlement: the
physical conditions and resources make possible to build an entire
living space on a certain type of ground where the human methods
exploit nature’s potential.
6. Sustainability
The closing sentence of the last paragraph stated that “human methods
exploit nature’s potential”. In normal circumstances, the method should
represent the process known as positive feedback which can maintain
sustainability. In biological systems, sustainability means how to en
dure and remain diverse and productive. Nature inherently strives to
be sustainable at all times which, in fact, may also be adapted to human
conditions. This can be approached from different aspects and angles
which only depend on how it relates to the human sphere.
The word “sustainability” was a highly appearing term in RACHEL
CARSON’s Silent Spring (CARSON, R. 1962), but, as a definition, it was
composed for the first time in 1987 in the Brundtland Report which
was drawn up by the World Commission on Environment and Develop
ment, created in 1983 by the United Nations Assembly. According to this
report sustainability is “development that meets the needs of the present
without compromising the ability of future generations to meet their
own needs” (UN, 1987). This means enabling people, now and in the
future, to achieve a satisfactory level of social and economic develop
ment whilst keeping their human and cultural heritages respecting the
use of the Earth’s resources in order to preserve the natural species
and habitats.
According to the report, as such, in human relations, sustainability
can be conceptually divided into three components:
 environmental sustainability,
 social sustainability, and
 economic sustainability.
237
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The Earth is a system and everything is connected with each other:
environment, society and economy form the backbone of human
sphere which is, obviously, geographically based on the Earth’s physi
cal conditions. To live sustainably, humans need to be familiar with
certain rules of the planet and apply them to everything that they do at
home and at work. If these careful instructions are followed, the com
munities in the human sphere can work together towards sustainabil
ity. The different local communities, however, may cooperate and
work towards a better environment and sustainable region. This is
perfectly presented by Figure 5.
7. Sustainable locality
From a human perspective, sustainability for our planet means that it
can carry on doing what it was designed to do: provide fresh air, clean
water, produce food, and allow everybody to have a high quality of life.
In this context, sustainability for a fully operational locus (for example
to a city) means that things can keep going and sustain themselves.
Locality comes into focus here, as the only sustainable settlement may
be the one which is using its own resources and maintains the envi
ronment where it is situated. Those resources are available in the
space occupied by the settlement and which may be essential to its
entire evolution and development (in time), and, in general, to keep its
population alive. Here sustainability and locality are now linked to a
settlement’s physical condition and available natural resources.
The pictures showed earlier do not necessarily represent settle
ments managed with sustainable care; they have, however, been kept
in existence for centuries. According to THE GREENS’s website on Sus
tainable Settlements (2013), there are certain conditions that make a
settlement sustainable:
 it is designed and built to minimise environmental harm and
maximise social wellbeing,
 it has a reduced ecological impact on the surrounding envi
ronment,
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the new urban developments are environmentally, sound,
public transport friendly and facilitate community interac
tions,
 planning minimises urban sprawl.
At the moment, not many places in the globe may be as sustainable
as the above list states. The size and location of the settlement may be
a crucial part of this story. However, this requires investigations as
there are farms and ecovillages that have the same size as some small
villages, but the difference between them may be significant. This
normally depends on the type of settlement as single farms and inde
pendent settlements may be fully sustainable whilst dormitory settle
ments depend on the surrounding cities and their resources. Huge
urban places, however, have the biggest impact on humankind as—
according to UN— the majority of the population is now living in cities
(UN, 2012); therefore, in this sense, it is worth analysing the city envi
ronment of Las Vegas in the United States of America, as it is possibly
one of the least environmentally friendly and sustainable localities on
Earth. It is a famous tourist destination and it is also known or/and
heard by millions of people around the planet; therefore, there cannot
be a better example than this.


7.1. Las Vegas
Las Vegas is situated (Figure 6) within an arid basin on the floor of the
Mojave Desert, surrounded by dry mountains. Much of the landscape is
rocky and dusty; the environment is dominated by desert vegetation
and some wildlife. The peaks surrounding the city reach elevations of
over 3,000 metres (~10,000 feet), and act as barriers to the strong
flow of moist air from the surrounding area. According to the UNITED
STATES CENSUS BUREAU, the city has a total area of 351.77 km2
(135.82 sq mi) with a population of 603,488 (2013 estimate; 2010
census 583,756). The 2010 population of the Las Vegas metropolitan
area was 1,951,269. (And never mind the estimated 40 million tourists
who visit the city every year.)
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Figure 6 – The location of Las Vegas and its surroundings
Edited by SZELESI, T. (2014)

The Las Vegas strip (like the entire Nevada), home to the world's
best known casinos where wastefulness is not just encouraged, but is a
key part of the business model, is not only powered by the Hoover Dam
(Figure 7), but indirectly also by coal fired power stations (that are
connected to the national grid [Figure 8], but their locations may be
anywhere in the USA).
The carbon dioxide emission of the city is huge. Since it lies in the
middle of a desert, it is lacking in water resources, too. The water that
is consumed comes from the Colorado River and the limited aquifers
underneath the desert. The booming Las Vegas Valley and the Reno–
Sparks–Tahoe area are bursting at the seams as new homes rapidly
spill out into dry desert valleys. But cities cannot grow without water
and energy resources. All in all, without even overanalysing the condi
tions, it can certainly be stated that Las Vegas and places similar
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Figure 7 – Hoover Dam, USA
Photographed by SZELESI, T. (2014)

Figure 8 – Grid system from the Hoover Dam to Las Vegas, USA
Photographed by SZELESI, T. (2014)
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Figure 9 – Las Vegas, USA
Photographed by SZELESI, T. (2014)

are the least environmentally friendly settlements that humans have
ever designed, built and operated. And, unfortunately, many cities in
the world are not in much better conditions, regarding their designs,
inefficiency, ignorant and wasteful population (Figure 9), and simply
the fact that their resources are just not there where the settlement is
located (see the fact associating with the energy resources). Therefore,
a settlement like Las Vegas has its own, direct impact on the environ
ment where it is situated, and it has a massive indirect effect on a much
wider area which easily involves the entire middle part of the USA.
8. Large urban areas
According to UN prognostication, by 2050 an estimated 75% of the
world’s population will live in urban areas (UN, 2012). These urban
areas are characterised by higher population density and vast human
features in comparison to the areas surrounding it. According to their
definitions, they may be cities, towns or conurbations, but the term is
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not commonly extended to rural settlements such as villages and ham
lets. However, cities present the world’s population with the best
chance of reducing our ecological footprint. Urban areas are uniquely
positioned to lead the greening of the global economy through im
provements in transport, energy, buildings, technology, water and
waste systems, as well as producing a wide range of economic and
social benefits.
9. Dormitory settlements (also known as commuter village or
town)
It suggests that residents sleep in these neighbourhoods, but normally
work elsewhere; they also suggest that these communities have little
commercial or industrial activity beyond a small amount of retail, ori
ented toward serving the residents. This type of settlement is strongly
associating with the surrounding settlements, especially with the ma
jor ones. Just to remind us of the Las Vegas example, for example Boul
der City is one of the biggest dormitory settlements in Nevada which is
about 32 km (20 miles) away from Las Vegas. It bears very similar
physical characteristics to Las Vegas.
10. Smallscale ecovillages and urban food grow
Ecovillages are intentional communities whose goal is to become
more socially, economically and ecologically sustainable. Most range
from a population of 50 to 150 individuals. Their inhabitants are unit
ed by shared ecological, socio–economic and cultural–spiritual values.
Concretely, they seek alternatives to ecologically destructive electrical,
water, transportation and wastetreatment systems. Many see the
breakdown of traditional forms of community, wasteful consumerist
lifestyles, and the destruction of natural habitat, urban sprawl, factory
farming and the overreliance on fossil fuels as trends that must be
changed to avert ecological disaster and create richer and more ful
filling ways of life.
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Nowadays, eco gardening and growing food are becoming more
popular in large urban spaces, too. In Western Europe, there are many
examples from large cities—like Berlin (Germany), Vienna (Austria),
Birmingham (UK – Figure 10)—where local residents, schools and uni
versities try to reduce their ecological footprint by putting more effort
to urban gardening and also turning towards a healthier lifestyle.

Figure 10 – Edible Eastside in Birmingham, UK
Photographed by BOKOR, L. (2014)

10.1. Auroville and its integrated green practices
When it comes to ecovillages or urban greening projects, there is
however effective approaches that grow at bigger scale. It is very im
portant how a modern settlement is founded or established, or how far
its roots go back in time. It is probably the possibility and opportunity
to use all the benefits of the HiTech whilst it is still combined with
traditions. In this sense, Auroville is not only a settlement, but it repre
sents the modern way of thinking. As their own statement says: “It is a
growing international township near Puducherry on the Coromandel
Coast in India and is an inspiring model for sustainable practices and
ecologicallyresponsible living. Founded in 1968, Auroville is based on
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the vision of The Mother from the Sri Aurobindo Ashram and is endorsed
by UNESCO and Government of India as an ongoing experiment in hu
man unity. Over the years, Auroville has won international acclaim for its
efforts in social and environmental sustainability. In the early 1960s and
70s, a small group of pioneering residents took up extensive tree planting
to rejuvenate the barren land and harvest rainwater. Since then, Aurovil
ians have been constantly experimenting with new ideas and solutions in
areas of forestation, organic farming, renewable energy, water man
agement, waste treatment, building technologies and environmental
awareness programmes among others. One of the unique aspects of re
search in Auroville is the fact that many ideas are put into practice.”
(Figure 12)

Figure 12 – A sustainable locality as it is seen from Auroville
Source: AUROVILLE GREEN PRACTICES (N.A.)
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11. The ways of measuring sustainability in a certain locus. The
Need Model
Following the points above, when it comes to talking about Las Vegas
and Auroville, there are highly noticeable differences between those
two and, therefore, there are obvious differences between settlements
in general. One absolute thing is, however, common: both of them are
rooted in Earth’s natural sphere, but the latter one uses its local re
sources and it represents a local community, whilst the other one uses
resources from a much wider area which integrates the place with
globalist perspectives (Figure 13).

Figure 13 – Unsustainable (“A”) and sustainable (“B”) localities (e.g. set
tlements) depicted by the Need Model
Edited by BOKOR, L. (2014)
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In whatever way each of them is structured as human living space
is the distortion of the social sphere, it is the distortion of the society.
How can the real differences in sustainability be seen between those
two? How could it be measured and mapped? Regarding this figure, the
type “settlement” can be changed to any other kind of locality, because
measuring a certain sustainability means that it is measured at a spe
cific location, which again may be anything that have boundaries (for
example a house, a garden, a car park).
When defining sustainability and measuring a certain locus, high
lighting the difference between the words “need” and “want” is also
essential. Using the COLLINS (1986) dictionary as a reference, “need” is
most commonly defined as “to be in want of” whilst “want” is “to feel a
need or longing for”. Unfortunately, the dictionary uses two fundamen
tally different terms as almost synonyms. These words are also de
scribed as something “necessary”, but the major difference between
the two is that “need” is essential for life (for example water, air),
whilst “want” is something that may be described as a treat, but not
needed at all for life (for example beer, air freshener). Figure 13 de
picts “the Need Model” which describes this difference and may reflect
on personal (individual) life habits and standards. This Model, there
fore, may be used for further comparison and will hopefully contribute
to the development of measuring locality.
… how to carry out the measuring?
There are the specific numerical parameters that provide a way to
quantify and measure the abstract idea of “sustainability”. Indicators
provide a way to assess how the community looks right now in com
parison to one another. When it comes to measuring a certain locus,
the indicators have to be taken into account; however, the physical
parameters have a greater role than any other components.
Having explained terms and definitions through these examples
noted above (from section 4 to 11), analysing the sustainability of a
certain locality has its difficulties, and it is even more challenging to
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define its rate of efficiency at one certain location. This section of the
paper, however, tries to deal with this question and seeks solutions.
The following hypothesis is now given: a certain location’s sustainabil
ity regardless of its size can be measured and the same method can be
used on other localities regardless of their sizes, too. In this article,
therefore, a method is worked out and the major factors are taken into
account only.
First of all, it has to be discovered that each locality in the geo
graphical sphere is different; therefore, each of them would require a
specific approach to be used. However, all of them rooted in the natu
ral sphere what may allow to a certain method to be worked out to
give a thorough analysis to each of them by involving the same geo
graphical indicators or factors to be checked. So, it is a simplified
method developed to use properties that may be found in every locali
ty and these analytical parameters may form links to further calcula
tions.This method is to analyse a certain locus which may be a garden,
a house, a section of a street or streets, parts/districts of a settlement,
but it may be used to analyse entire villages/towns/cities, counties,
regions and even countries by amalgamating data of a needed number
of analysed localities. It concentrates on the exploration of a locus’s
efficiency and sustainability, and highlights its physical potential and
how these are exploited by the human population that live in that lo
cality.
Sustainable locality measurement normally involves the sustaina
bility of environmental, social and economic domains, both individual
ly and in various combinations, but they are still evolving: they include
indicators, benchmarks, audits, indexes and accounting, as well as
assessment, appraisal and other reporting systems. They are applied
over a wide range of spatial and temporal scales. In the sense of the
above information, the following properties have to be thoroughly
tailored to a certain locus to analyse its geographical parameters:
1. The potential of locality: physical properties,
2. The distorting effects of society: the human factors.
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Figure 14 – The Tetrahedron Model
After TÓTH, J. (2002)

In a more combined way, the Tetrahedron Model (Figure 14) of
TÓTH, J. (1981; 2002) may give more possibilities to analyse those pa
rameters. The essence of the model is that the settlement is deter
mined by four spheres: nature, society, economy and infrastructure
which are in close connections with each other (ZSÓTÉR, B. 2008).
11.1. Physical properties
When it comes to analysing a certain location’s physical conditions and
given properties, the factors have to be checked in three dimensions:
1. Underground,
2. On surface,
3. Above surface.
The physical resources have to be checked within these three di
mensions that eventually set up a realistic picture of the area; it gives
an insight into the opportunities that may make the location sustaina
250

Geographical Locality Studies 2014 Volume 2, Number 1

ble in a measurable manner. Physical properties are often referred to
as observables. They are not modal properties. For these the following
factors have to be checked and their common values have to be com
pared and evaluated.
When a record is produced, the following topographical factors
have to be taken into account and scored between 0 (not relevant at
all), 2 (relevant) and 4 (very relevant), but the meaning of the scoring
values depends on the factor taken into account (Table 1).
Table 1 – The structure and observables of topographical properties
Designed and developed by BOKOR, L. (2014)
Properties
Latitude, longi
tude and eleva
tion
Orientation
Climate
Water resources
Sunshine
Wind
Volcanic activity
(geothermal
resources)
Minerals and
rocks
Soil types
Vegetation
Animals

Relevancy
Below surface

On Surface

Above Surface

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

At this stage, weighing is not necessary to carry out a reliable anal
ysis. They do not need to be rated, but the above scoring method may
be worked out in the end (this would be the Geographical Locality In
dex or GLI number). This information will, however, be useful to com
pare localities and their given potential, but it will remain a subjective
method, which is also descriptive, and it is based on observation and
their evaluations. At this point, the second hypothesis may be stated:
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the more physical properties (natural givens) are linked with one lo
cus, the more sustainable potential it has or the more sustainable it can
be.
The most effective way to test these hypotheses mentioned above is
a classic, observational approach. This means that a physical geogra
phy map may be enough to identify sustainable potential and score a
locus by taking the above factors into account. As the structure starts
from the first onwards, it may become more complex and the points
find their links and connections with the other factors in the group. For
example, if a locus has a mountain range, its structure may indicate the
presence of minerals, ores or other economically valuable resources
(BOKOR, L. 2013); therefore, the research has to stick to the three ob
servable dimensions (Figure 15).
The generated index number (GLI) may be used to calculate and
correlate a very simple amalgamation of data that allows the research
er to compare two or more locus with each other. This method (and
the GLI number that the method generates in the end) is a combination
of physical and human geographical factors/properties mentioned
above; therefore, the old school research (structure) of regional geog
raphy has got a major role in here.

Figure 15 – Analytical dimensions of the physical properties
Edited by BOKOR, L. (2014)
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All of this means that one number is produced by analysing physi
cal and one number by analysing the human properties. In this sense,
certain and given physical properties of a locus are correlated with
each other. The more possibility is listed from a perspective, the higher
the number is. This determines the given properties of a certain locali
ty which means the higher the number is, the more sustainable oppor
tunities the locus has. However, this number is distorted by the human
factors which eventually determine a very simplified sustainability
index of a location which can be measured by the Need Model. Clearly,
two numbers produced: one which analyses the physical properties,
and one which analyses the human distortion. The GLI number is the
combined number of these two individual measurements.
11.2. Setting up a record
As it is mentioned earlier, the scoring values range between 0 (not
relevant at all) and 4 (very relevant), but the meaning of them depends
on the factor that is analysed. When the survey is carried out, 11 physi
cal features are taken into account and are scored. These classic physi
cal geographical factors are strongly connected with each other; there
fore the scored relevance of one may affect the other.
The following 11 factors will be briefly explained by involving an
example of a certain locus and a physical GLI number (GLIp) will be
generated. When the survey is taken to gather data of physical factors,
the human objects imaginarily have to be taken off and the analysed
locus has to be seen without them. At this stage at the moment, the GLI
only shows the sustainability of a certain natural locus. In fact, since it
is a simplified index number, many places on Earth with organic for
mation and historical development should have the same or nearly the
same physical GLI (GLIp) number.
The following example stands here to foster understanding to the
three major factors:
a) latitude, longitude and elevation,
b) orientation, and
c) climate.
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All of the other factors taken into analyse strongly associate with these
three. According to WILHELM, Z. (2013), the exploitation of these forms
a strong connection between nature (natural resources) and society:
d) water resources,
e) sunshine,
f) wind,
g) volcanic activity (geothermal resources),
h) minerals and rocks,
i) soil types,
j) vegetation, and
k) animals.
Sample location: 9730, Kőszeg, Hungary
GPS coordination 47°23’17.0”N, 16°32’33”E (Main Square / Fő tér)

Figure 16 – Kőszeg, town centre
Photographed by BOKOR, L. (2014)
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11.2.1. Latitude, longitude and elevation
Longitude and latitude are numbers of a coordinate system that ena
bles every location on the Earth to be specified. The elevation of a cer
tain location is its height above or below a fixed reference point. It is
strictly used when referring to points on the Earth's surface; therefore,
the relevance of the underground and above surface might both be
zero. But, the location of one particular city may be very important;
regarding it is a seaside resort or an Alpine hut.
In regards of Kőszeg, the Main Square is at 273 m above sea level. In
this sense, this information does not tell much to us, but seeing its
certain GPS coordination, its exact location defined by latitude and
longitude, it is known what external effects may have impact on it en
vironment. Kőszeg lies in the conjunction point of mountains, rivers
and plains which—in a temperate climate zone and at that elevation—
indicates the best ground to establish a sustainably managed human
living space. It is obvious that the scoring value will be the highest (4)
in this case which is only checked in 1 dimension (on surface, the other
two will both be zero).
11.2.2. Orientation
It is a location or position relative to the points of the compass. Its
determination strongly associates with the elevation. It is very im
portant when a house is built and where it is located. Orientation may
help identify the position of a building with respect to the Sun which
may have a key concept in building design. According to its relation to
elevation, the relevance of the underground and above surface anal
yses might both be zero again.
In regards of the chosen example, Kőszeg’s relation to its surround
ing environment can be stated positive. It is located on the eastern side
of the foothills of the Alps where, like a butterfly’s wing, opens up a
plain towards northeast from southeast, therefore, the place is pro
tected from strong winds and heavy rain on the western side, whilst
the Sunshine potentially reaches it which may be harnessed. This kind
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of orientation is the best possible, therefore its score is the highest (4).
According to the position of the locus, orientation is checked only in a
dimension (on surface, the other two will both be zero).
11.2.3. Climate
Climate is a measure of the average pattern of variation in tempera
ture, humidity, atmospheric pressure, wind, precipitation, atmospheric
particle count and other meteorological variables in a given region
over long periods of time. This is probably the most complex among
the analysed factors that highly defines some of the individual ones
that is used to create the GLI number (for example wind and sunshine).
Kőszeg’s specific local conditions are highly affected be the climate.
The question that has to be asked is how the climate affects sustaina
bility? How efficiently does it support a local community? In no doubt
it can be stated that the underground and above surface dimensions
will be taken out of analysation, therefore both of them will be zero. To
get the right scoring value, however, a deeper analyse is required on
the local climate conditions and on its impacts to uncover basic facts of
agriculture, farming and so on. Although, speculatively now it can be
stated that the geographical coordination of Kőszeg indicate supportive
climate conditions, therefore this value can be 4, as well.
11.2.4. Water resources
Surface water is water in a river, lake or fresh water wetland. Surface
water is naturally replenished by precipitation and naturally lost
through discharge to the oceans, evaporation, evapotranspiration and
subsurface seepage. But water is a form that can be found in all three
dimensions; therefore, it is very important to analyse all of them.
11.2.5. Sunshine
Sunlight is a portion of the electromagnetic radiation given off by the
Sun. An area receives direct irradiance from the Sun of at least
120 watts per square meter. The central star of our solar system is the
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most important energy resource for the planets which is also the major
factor to develop life on Earth. It has direct and indirect effects on most
of the physical processes in nature. When it comes to analysing a cer
tain locality, the factors directly affected by the Sun on the surface and
above are taken into account only; therefore properties will not be
analysed under the surface, so the score will be zero.
11.2.6. Wind
Wind is caused by differences in atmospheric pressure. When a differ
ence in atmospheric pressure exists, air moves from the higher to the
lower pressure area; therefore it has a direct effect on the environment
above surface and a direct or indirect on the surface. It is important to
take it into account as one of the most important natural forces that
can be harnessed for its energy.
11.2.7. Volcanic activity (geothermal resources)
Different volcanic activities affect the area that is analysed. On the
surface, direct volcanic activities can be seen in the form of volcanoes
and postvolcanic activities (for example geyser, hot water basins).
This activity strongly connected with the underground happenings.
Volcanic activity may affect the atmosphere at a global level, but in this
sense, it does not need to be taken into account when a certain locus is
checked. The Earth’s geothermal resources are strongly associating
with volcanic activities, therefore, when a certain locus’s resources are
analysed, the under surface resources has to be scored too.
11.2.8. Minerals and rocks
A mineral is a naturally occurring substance that is solid and inorganic
representable by a chemical formula. Rocks are majorly made of min
erals. They together classify an area’s sustainability through their
availability underground and may have direct or indirect effects on the
surface area. What only matters is their underground availability.
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11.2.9. Soil types
A soil type, like the minerals and rocks underground, strongly impacts
the surface environment and vice versa. According to minerals, soils
form on different rock types, therefore minerals are strongly present in
them. The major difference however, is that the soil types can only be
taken into account to analyse at the surface level; therefore under
ground and above the surface will both be zero.
11.2.10. Vegetation
Vegetation assemblages of plant species and the ground cover that
they provide. Their appearance and availability strongly depend on
most of the factors mentioned above (for example minerals, soil type,
climate conditions). Still, in this sense, only the surface is taken into
account and it is analysed for the fact how they make the locality sus
tainable and how they contribute to its efficiency.
11.2.11. Animals
Again, the animal coverage of a certain area is strongly depend on most
of the factors mentioned above, but this latter one involves the vegeta
tion too as most of the animals depend on the food that is given by the
environment. Animals indicate the same importance as the flora in
general, thus how they make the locality sustainable and how they
contribute to its efficiency.
12. Summary, conclusion and further researches
It is widely known that organic settlements were formed at specific
locations where the potential of natural givens (e.g. water) met the
human needs (e.g. drinking, farming). According to a land’s basic phys
ical properties (its geographical location, orientation and climate con
ditions), the sustainability of the human settlement that grows up on it
will be strongly influenced and affected by a certain number of sub
factors (the amount and quality of water that is available, the amount
and length of sunshine, the strength of wind, the available geothermal
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resources, minerals and rocks, soil types, vegetation and animals). All
of these factors and their properties may be analysed by a specific—
but straightforward and simple—method which allows comparing
location with each other. One certain settlement’s sustainability can be
measured with this method. The simplicity of the GLI number helps us
create a reference number which in fact, in regards to the human set
tlements with organic formation and historical development, will have
the same or nearly the same physical properties, but the quality and
amount of them will determine its further sustainability.
Obviously, the physical factors are distorted by the human society
(social sphere) and this effect has to be taken into account to draw up
an accurate picture (to work out an accurate GLI number) on a locus’s
sustainability. Processing this number, the Need Model may be em
ployed to discover the distorting factors and their impact.
Carrying on working with GLI number is a great way to address
challenges too. Any further research will have to concentrate on fine
tuning the analysis of the properties taken into account. When the
physical factors are clearly identified and the measuring method gives
a reliable index number, the research has to deal with the distortion
effects of the society. Nevertheless, this human world is the key factor
to see a settlement’s true face of sustainability.
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City Modelling
from a Sustainable Point of View
Abstract
The number of cities is rapidly growing throughout the world and the charac
teristics of city life are equally spreading. If it assumed that the biosphere is a
single living entity, cities can be compared to the tumours in a cancerous body
(LORENZ, K. 1973). They take material and energy from their surrounding areas
and they charge them with the waste of their metabolism. The aim of this paper
is to compare the evolution, the development and the operation of the urban area
with a cancerous body. The result of this analysis will determine the main reason
why the characteristic of city life can be deemed unsustainable.
Key words
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1. Introduction
As a consequence of the growing number of urbanites and the destruc
tion of nature caused by urbanisation, more and more attention is paid
to the sustainability of cities. In the past decades, numerous studies
have been published which examine the topic from a political, social or
architectural point of view, or which focus on the use of energy and
land resources.
The sustainability of cities—in terms of the growing number of ur
banites and the urban population—is a fundamental question that is
relevant for the sustainability of the whole society. According to some
urban political ecologists, there is no such thing as an unsustainable
city in general. Rather there are a series of urban and environmental
processes that negatively affect some social groups while benefiting
others (SWYNGEDOUW, E. – HEYNEN, N. C. 2003). On the contrary, our
theory is that the sustainability of cities is controversial per se. To
understand the authors’ view, it is necessary to get over the barrier of
the now dominant socioeconomic perspective.
On a global scale, more than half of the Earth’s population live in cit
ies (CENTRAL INTELLIGENCE AGENCY, 2014), but these are only statistics. If
the inhabitants who live in urban areas or in urban environment are
added to this number, the rate is even higher. It can therefore be sug
gested that the majority of the world’s population is urbanite or, in
other words, lives in urban areas. The socalled developed world’s
urbanites live in urban environments outside of the cities. The lifestyle
of citizens is more similar to the population of a city than to the tradi
tional population of a village. For that reason, based on the sustaina
bility of cities and on the urban lifestyle, it is possible to infer the sus
tainability of the majority of the modern civilised society. Thus, when
asking whether the city is sustainable, we also inquire about the sus
tainability of the majority of modern society.
From the authors’ point of view, the unsustainability of the present
society relates to its level of urbanisation and civilisation. It is im
portant to note that the concept “urbanisation” not only refers to the
growth of the cities and their inhabitants but also the spread of the
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urban lifestyle. (In this study the two idioms—urbanisation and civili
sation—are taken to be synonyms. It is considered generally that the
cradle of civilisation is the first urbanised society. Also the idiom “civi
lisation” originates from the Latin idiom “civis”, which means “urban
ised citizen”.)
Nevertheless, it is important to mention that in the last decades and
even before, several authors have drawn attention to the unsustaina
bility of civilised society, but not expressly in terms of the urban life
style (SPENGLER, O. 1918; MEADOWS, D. H. et al. 1972; WACKERNAGEL, M. –
REES, W. E. 1996). According to the authors of this paper, if the issues
related to the unsustainability of the city are examined that can help to
understand the reasons why civilised society can be deemed unsus
tainable. To comprehend the unsustainability of the present cities, a
city model was created which highlights the city and its relation to the
natural environment.
This city model—with a biological analogy—has an unorthodox ap
proach to the role of the city. To comprehend the unsustainability of
the city, it is necessary to get over the widespread conception of na
ture. According to this general idea, nature is a kind of resource mass
which is meant to ensure the growth of civilised society and its econ
omy as well as to receive the litter produced by society.
Creating city models is not a newfangled endeavour in sciences
dealing with settlements (settlement geography, settlement sociology,
architecture, etc.). In geography, it can be suggested that the best
known city models are the classical urban structure models (Burgess;
Park; Ullman) which model the spatial structure of the inside urban
areas based on social and economic aspects (BURGESS, E. W. 1924; HOYT,
H. 1939; HARRIS, C. D. – ULLMAN, E. L. 1945).
The common characteristic of classic urban structure models is
their examination of the inside structures of the city, principally from
an economic and social point of view. In the case of classic urban struc
tures, the question of a city’s sustainability does not arise. In contrast,
the model examines the city and its network from a sustainability
point of view. It describes the relation of the city and its surrounding
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(natural) area instead of the description of the internal structure of the
city. It is an important aspect since the aim is to examine the city’s
sustainability from an environmental perspective; the main point is
not the interests of the social group inside the city, but the relationship
of the city and its natural environment, and how the city is affected by
this. Based on this relationship, conclusions can be drawn about the
sustainability of the city and its network, but also about the sustaina
bility of the urbanised (or civilised) society.
2. Research methods
As it was mentioned above, the model presented in this paper repre
sents the role of the city from an unusual approach, based on biological
analogy. The main characteristic of the model is to set social and natu
ral phenomenon against biological phenomenon. When the conse
quences of a given physical phenomenon are known, drawing conclu
sions becomes possible regarding the consequences of the examined
social process.
The analogy which forms the basis of the model seems to be unor
thodox; however it is not the first approach of this kind. Most studies
dealing with cities interpret the city as a social phenomenon. In other
words, their approaches are drawn from the social sciences. Never
theless, it is important to mention that some social scientists—quite
early—applied physiological parallels to represent social processes.
For instance, Karl Marx and Friedrich Engels compared the material
and energy consumption of society to the metabolism of an organism
(MARX, K. 1861). Moreover, at the beginning, the expression ’metabo
lism’ was the part of the social sciences terminology (POMÁZI, I. – SZABÓ,
E. 2006.). Also, similar biological analogies can be found in Dan Sper
ber’s epidemiology of representations theory (SPERBER, D. 2000), or in
Baudrillard’s studies (BAUDRILLARD, J. 1998). Among social sciences’
studies, specifically the ones dealing with the city, a number of case
studies can be found which represent the city or a part of it through a
bioliogical analogy.
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The main relevance of using biological parallels is to compare and
represent the characteristics, the processes and the result of such so
cial and natural processes.
It is important to emphasize that in the case of this study the point
is not only to make a social phenomenon more understandable, but to
erase the strict boundaries between the disciplines. In this case, the
aim of this paper is to bridge the often wide gap between the social and
natural sciences.
3. The interpretation of the natural environment
In terms of the model, nature is a compact living system where the
entities mean not only the living individuals, but also their symbiosis.
According to this point of view, the Biosphere, but also the entire Earth
is an entity. This approach can found in the Gaia hypothesis, formulated
by James E. Lovelock where the Earth is a selfregulating and complex
system; in other words, a living being. Lovelock named this being after
the stoic philosophers (LOVELOCK, J. E. 1979).
Through the model, the city and the role of the civilised urban soci
ety are examined based on this aspect. In this context, the main ques
tion is the following: what is the role of the city and the urban society
in the Biosphere’s/Gaia’s perspective?
Lovelock even examines the role of the human being from Gaia’s
perspective. Lovelock views the human being as a parasite which de
spoils the resources of the Earth—the body of the host—contributing
to the weakening of the whole Biosphere. The authors of this study
disagree with this point of view since the parasites come from outside
the host’s body and the base of their being is the parasitism. In the
authors’ opinion the human being is not an ‘external conqueror’. Also,
the understanding that his main action is to despoil the nature is
against the authors’ point of view.
Looking back to the history of humankind, societies can be found
which were able to cooperate with the natural environment. Through
their everyday activities they not only did not destroy their natural
environment, but via a high level cooperation they could enrich it. The
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former ethnical group proceeding with floodplain agriculture in the
Carpathian Basin is a relevant example. The group was a key factor in
that biosphere and eventually without their action the whole valley
would have been poorer. If humankind had not proceeded with flood
plain agriculture, the natural environment—the flora and the fauna—
would not have become so colourful (ANDRÁSFALVY, B. 2007; MOLNÁR, G.
2004; MOLNÁR, G. 2009).
As the operation of the human body cell is not selfserving, but
serves the body, it can be suggested that the actions of individuals and
of humankind serve nature. In the authors’ opinion, the society is an
organic part of the Biosphere/Gaia (it can be comprehended as a group
of cells) or, even more, it is not only a part but the key actor. The man
who enriches his natural environment is similar to a coral polyp. This
tiny animal builds a habitat, which provides the most diverse biome in
the world for the surrounding living environment. If the coral polip
would not be in the system, only poorer biomes could develop in this
part of the ocean. The collaboration of humankind with the natural
environment is similar to the key point of the given biome.
In spite of Lovelock’s view, the authors do not define humankind as
a parasite. The present civilised urban society is rather an ill group of
cells which lost its original role.
4. The Tumourmodel
In his essay called ‘Civilized Man’s Eight Deadly Sins’ Konrad Lorenz
writes the following related to the modern society: “If we compare the
old center of any European town with its modern periphery, or compare
this periphery, this cultural horror, eating its way into the surrounding
countryside, with the still unspoiled villages, and then compare a histo
logical picture of any normal body tissue with that of a malignant tu
mour, we find astonishing analogies. (...) The similarities between the
two processes are obvious. In both cases, the still sound parts contain
highly differentiated and mutually complementary structures that owe
their symmetry to information gathered in the course of a long evolution;
whereas, in the tumour, or in modern technology, only very few ex
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tremely simple structures dominate the picture. The histological picture
of the completely uniform, structurally poor tumour tissue has a fright
ening resemblance to an aerial view off a modern suburb with its monot
onous houses designed by architects without much art, without much
thought, and in the haste of competition.” (LORENZ, K. 1973).
To complement the above quoted text with the authors’ point of
view, it is not only the modern suburban cities, but the present cities
which resemble a tumour in general—in terms of their physiognomy
and operation.
Other authors also discovered this similarity. For instance in his
work called ‘The city in History: Its Origins, its Transformations, and its
Prospects’, Lewis Mumford suggests a likeness between modern cities
and a tumour (MUMFORD, L. 1961).
The similarity of a city to tumours is to be seen on aerial photo
graphs of cities (as Konrad Lorenz wrote [LORENZ, K. 1973]), or on sat
ellite images (and it also can be seen if a thermographic picture of a
city is compared with a thermographic picture of a tumour). In addi
tion to the similar physiognomy, resembling operations can also be
observed. From the authors’ point of view, the present cities in the
Biosphere—and actually in the entity of “Gaia”—operate as the full
blown tumour of a biological individual. The aim of this paper is to
present the model of the city through this analogy in details, and to
conclude from this the sustainability of the city. According to this sim
ilarity, the city model is called the “Tumourmodel”.
The Tumourmodel is basically a city model similar to the classical
urban structure model that demonstrates the primal operation of a
city, and its spatial connections. The model substantially differs from
the earlier classical urban structure in three ways:
 While the classical urban structure models mainly focus on the
internal relations in a city, in the Tumourmodel, the emphasis is
on the city and its environment (but it also examines the inter
nal relations).
 The classical urban structure models examine the city through
its socioeconomic aspects, while the examination of Tumour
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model is based on ecological, energetic, and sustainability con
cerns. (Of course these contain the social and economic aspects
as well.)
 The Tumourmodel is based on a biological analogy.
4.1. The main conclusions of the model
I. The structure of a modern city is similar to a tumour. The above
mentioned simplified framework characterises both phenomena
which differ from the healthy parts—in case of the tumour, it
differs from the healthy tissue; in case of the city, it differs from
the territory untouched by the urban lifestyle (Figure 1).

Figure 1 – The Tumourmodel
Source: edited by LEIDINGER, D. – HARMAT, Á. (2014)

II. Beyond the visual similarities, there are also operational paral
lelisms:
a) Proliferation: The city, like the tumour, is the result of a kind
of proliferation. The number of cancer cells grows continu
ously by the getting over the cell death and the continuous
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fission (WEINBERG, R. A. 2006). As a result, the tumour
spreads out increasingly, cutting the still healthy tissues out.
The recent modern cities have emerged as the results of the
same process—more and more urban areas were grown out
side the town centre, extending the whole urban area. As a
matter of fact, this process is the annexation of the rural ar
eas by the urban areas.
b) Material and energy abstraction from the environment: the
tumour—in order to keep up the continuous growing (cell
division)—despoils the nutrient through the vascular and
lymphatic system. Therefore it weakens the whole body
since it also exploits the life force from the further tissues of
the body. Modern cities function through the same process in
which the vascular and lymphatic systems are replaced by
linear supply systems (for example: road and railway net
work, electricity network, pipeline network, etc.). In order to
maintain the sustenance and the growth of the urban urban
ites’ consumption, nature is exploited at an increasing speed.
It results in the enhancing dysfunction of the natural sys
tems. It is important to note that the extraction of “re
sources” also occurs at the social level as the cities “exploit”
the remaining population of the rural areas. This process
leads to the degradation of this territory both in social and
economic terms.
c) Polluting and toxic emissions in the natural environment:
The city and the tumour poison the environment because of
its metabolism and, at the same time, it exploits the re
sources. In the tumour it arises from the metabolism of the
tumour cells, in the cities from the urban consumers’ metab
olism (the output of this phenomena is the environmental
pollution). Table 1 represents the metabolism of an urban
society.
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Table 1 – An example for the metabolism of an urban society: a daily mass
balance of an average European city with one million inhabitants in the
1990s.
Source: VIDA, G. (2001)
Consumption:

Emission:

Fossil fuel: 11,500 tons

Carbondioxide: 25,000 tons

Water: 320,000 tons

Sewage: 300,000 tons

Food: 2,000 tons

Solid waste: 1,600 tons

d) In both cases—in a city and in a tumour—a heat island
emerges. Moreover, the structure of this heat island has a
high level of similarity. The background of this is the spa
tially concentrated and intensified energy consumption
compared to the consumption of its environment (in the
tumours in order to maintain the continuous fission, in the
cities, for the sake of maintaining or rather increasing the
consumption (Figure 2).

Figure 2 – Thermal image of a city and a tumour
Source: (left) VITO Urban Climate Lab (n.a.); (right) UMC Utrecht (n.a.)

e) Similarities in the evolution: at an initial stage, the tumour
metabolises through diffusion which is not an efficient
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method since the tumour cells unload the excreta uneasily,
and it is also more difficult to get access to the nutrient. The
accumulating excreta poisons the cells, therefore the death
rate grows among the tumour cells. Thus, they fission vainly,
the tumour does not grow (some nodule can be in that so
called “sleeping” phrase for decades) (BALÁZS, A. 1984). This
initial condition refers to that phase of urban development
when solidification takes place inside the town walls due to
the lack of any infrastructure (the concentration of the sew
age and solid waste on the streets). During this phrase, the
population is decimated by epidemics while the population
density of the city grows slowly within newly built walls in
side.
To overstep the initial phase, the tumour copies the near
by tissues, developing an internal circulation system. By do
ing so, it is more efficient to serve the metabolism: disposing
the excreta is more efficient and getting access to the nutri
ent is easier. Afterwards, the tumours start growing rapidly
(BALÁZS, A. 1984). In the city, the rapid growth starts when
the walls are demolished and a more efficient infrastructure
is built up (avenues, sewage network).
This period is the same as the boomtowns phenomena in
the modern urbanism (BERG, L. VAN DEN et al. 1982; ENYEDI,
GY. 2011). Its beginning is connected to the Industrial Revo
lution, when the growth of the urban population was inexpe
riencedly high in Western Europe, mainly as a consequence of
the rural population’s movement to the urban areas. In other
parts of the Earth this development took place in other time
periods (there are places where it is still processing). Usu
ally, within this development, not only do the already exist
ing cities grow fast, but also new cities are born from scratch.
Continuing this thread, the following development is the pe
riod of relative deconcentration (suburbanisation) which re
sults the ongoing growth of the city body. In case of the sub
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urbanisation of the population or the industry or the service
sector, the occupied land is earlier unbuilt land which was
untouched by the urban areas before. In the case of the mod
el, these two periods of the city growth are regarded as the
initial, sudden growth of the tumour centre after the “sleep
ing” period.
f) Metastasis: The cells of the malignant tumours infiltrate the
surrounding tissues and get access to any other—often fur
ther located—part of the body via the vascular and lym
phatic systems and form metastasis. In the history of urbani
sation the same phenomena can be found: the population
flowing out of the urban area generates new cities and ur
banised areas on the undestroyed territory by the urban life
style, often far away from the city. A good example of these is
the firstly established American cities, which were founded
by Europeans. As Wolf Schneider wrote: “The city, as the hu
mankind ‘7000yearsold creation’ firstly developed slowly, by
degrees, then in a rapid movement” (SCHNEIDER, W. 1963).
Thus, untouched territories were occupied again and again,
and the main part of society became urbanised. It not only
means that new cities were established but also that urbani
sation of the rural land (desurbanisation).
Throughout the history of urbanisation, civilisation estab
lishes new cities connecting all the continents. However, the
peak point of the metastasis is not that phase, but when the
cities reach the occupied rural areas. At that time the rural
societies undergo a fundamental change. As a result, the
formerly rural settlements started to exist like cities. Thus
they started to have the same symptom as a tumour. As the
result of this process the rural population started to get in
creasingly separated from the natural environment, losing
more and more information about it. Meanwhile, the opera
tion of these settlements started to get increasingly similar
to cities.
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Nowadays, in the socalled “developed” part of the world,
the inhabitants of the rural area depend on the same supply
system as the urban population. As Wolf Schneider wrote in
the 1960s: “Our Earth started to get to be urbanised rural ar
ea, moreover, it maybe will change to be one urbanised–rural
area” (SCHNEIDER, W. 1963). It also means that the rural pop
ulation use resources which from further territories similar
ly to how the urban population does. (Similar to the tumours
which distract the resources; for example: nutrient, energy,
from the further tissues of the body.) In the “developed”
countries, without the big supply system the “rural” popula
tion would become dysfunctional, just like the urban popula
tion. Having an urban lifestyle, the urban society started to
get increasingly disconnected from its natural environment,
leading to a loss of knowledge about nature.
III.

Similar reasons: The main cause of the evolution of the two phe
nomena—city and tumour—is the lack of information (LORENZ,
K. 1973). As the cell which makes up the tumour loses the ge
netic information, which would make it a useful part of the or
ganism, the urban society lose that knowledge which can qualify
it to be the organic part of its natural environment. The es
trangement from the natural environment leads to that condi
tion when the new urban generations—like growing cells in the
tumour—are born with this lack of information already. In the
case of the city, the main character of the estrangement is the
town wall. Although, in the past the walls could have more func
tions, in our case the main role is to set up a barrier between the
urban inhabitants and nature. The town wall was an intense
border and new rules began to prevail inside compared to the
outside. Later in history, the town walls were mainly demol
ished, however, the wall infiltrated into the consciousness of the
civilised society which defines the latter’s relationship with its
natural environment up to this day. This led to the present situ
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ation in which even outside the cities the urban perception—
different from the healthy process of the natural environment—
is more and more dominant.
IV.

Similar consequences: As the still healthy part of the body de
cays through the growth of the tumour tissue, the natural areas,
and, therefore, the whole Biosphere and also Gaia decay by the
growing of the urbanised areas.

5. What led to the spread of the malfunction?
In a healthy body, cancer cells form every day. However, a healthy
body (with a healthy immune system) is able to destroy them and
keeps them under control. This is also noticeable on a higher organisa
tional level, as on the level of the present society. Although there are
deviant individuals—who ignore the existence of the natural law—a
properly operating society system is able to filter them and also mar
ginalise them from itself. However, in case of an inaccurate social sys
tem—in an effect of a social constraint – the “immune reaction” of the
society can be turned off or can be blocked purposely which leads to
the spread of the deviant behaviour patterns. The estrangement from
the natural environment could occur in this way. This estrangement is
the same as the informationlosing process of the tumour cells.
Through this process its operation becomes selfserving: the aim is not
the reservation and enrichment of the surrounding natural environ
ment—or in some religions: the continuation of the Genesis—but only
the implementation of the shortterm selfserving. In long term, this
kind of operation not only results in the destruction of the environ
ment, but of the whole living space—the higher individual living, the
Gaia. In fact, it leads to the destruction of the society.
The greatest problem in line with the civilised society’s loss of in
formation could be that the individuals born into an urban environ
ment are surrounded by faulty models—differing from or denying the
healthy operation of the natural environment, just like the reproduc
tion of tumour cells. In most cases, in an urban society’s point of view
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the environment which denies that living nature is the “natural”. As
Spengler wrote, “the philosophers of different cultures are living in
cities, which mean they don’t even know how bizarre a city is” (SPENG
LER, O. 1918). Consequently the urban environment predestinates the
thinking and worldview of the individual. While the environmental
education can help to reach great improvements in this matter, the
urban population cannot gain empirical knowledge about the natural
environment and the ways of cooperating with it. In the authors’ opin
ion, ultimately this kind of “environmental determinism” results in the
ecological blindness of the current civilised society.
6. The wall and the loss of information
From its beginning, one of the most important characteristics of the
city has been the wall. Physically the wall had been surrounding cities
even until the 19th century. The city wall had one more important role
beyond the defensive function: it drew a border between in and out,
the urban population and its natural environment. Even in cities with
out walls, like the ancient Cnossos or EkhetAthon had their borders
clearly marked off (SCHNEIDER, W. 1963). On one hand the wall sym
bolises the relation of urban population with the natural environment,
but on the other hand it means a sort of “geographical determinism”
for the subsequent urban generations.
The man born inside the city wall has limited chance to receive
knowledge about the natural environment compared to those who are
born into an organic community, which lifestyle and education fits to
their natural environment. From the model’s viewpoint the urban so
ciety’s growth is comparable to the fission of tumour cells. The new
born generations—like the tumour cells—lack the information about
the outside environment. While the tumour cell loses information ge
netically, the urban society’s loss of information is determined by so
cial circumstances (lifestyle, environment, social establishment,
worldview, etc.). This loss of information results in a “deviant” habit
compared to the operation of natural environment. From Biosphere’s
viewpoint the operation of the urban man can be considered just as
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selfserving as the operation of cancer cells from the healthy cells’ or
the entire organism’s viewpoint.
The role of the walls has been reevaluated during the 19th century.
In the case of most cities, the city walls were demolished so they dis
appeared by physical means, but throughout the millenniums the wall
has infiltrated the conscience of civilised man. And this wall is much
more difficult to demolish than the physical one. It not only separates
the city from its outside territories but it divides civilised man from
natural environment.
Demolishing the walls was not meant to “return to nature”, but to
contribute to the faster expansion of the city and urban life, the limit
less expansion of the world inside the wall. So in some sense the walls
are still standing, only they infiltrated the conscious of civilised society.
7. Chance to the solution – quit from the condition of the loss of
information
The Tumourmodel represents the environmental exploitation of the
urban society and the society living according to an urban lifestyle and
points out its unsustainability. The aim of this paper has been to make
a “diagnosis”: The Tumourmodel points out that as a tumour destroys
the host body through continuous cell proliferation and formation of
metastasises, the present process system of the civilised urban man
kind is heading to the devastation of its basis of being, the Biosphere.
However, beyond the presentation of the model, it is also needed to
mention shortly the chance of “healing”. According to the authors, as a
cancer body can recover, the Biosphere has the chance to recuperate.
The authors see two ways of recovering:
- In the first case the urban lifestyle will be a common charac
teristic of the society’s significant part, therefore the condi
tion of the loss of information will still exist. The conse
quences of this condition are the further irresponsible de
struction of nature. It leads to the ceasing of the basic “Bio
sphereservice” and to the drastic decline of the human pop
ulation. This case can bring the opportunity for the Biosphere
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-

to recover in long term, if the civilised society does not de
stroy it completely. In such a situation, the remaining human
population is forced to follow the natural pattern. However,
their opportunities are much more limited than in the case of
former societies which collaborated with nature, in terms of
resources and knowledge. Such a collaborating society is the
above mentioned former ethnical group proceeding with
floodplain agriculture in the Carpathian Basin. A lot of exam
ples can be mentioned for such a collapse on the local scale
which happened before the globalised human population
emerged (DIAMOND, J. 2005). Nevertheless, it is important to
note that the urbanised society became a global phenome
non and its operation impacts the entire Earth. Therefore,
the continuation of the malfunction might lead to a global
scale collapse instead of some localscale one (MEADOWS, D. H.
et al. 1972). Holding onto this analogy, it is possible that the
Biosphere will collapse before the society does so. In this
case, undoubtfully the society will collapse as well, but with
the whole Biosphere.
In the second case the civilised urban humankind tries to
create conditions that help them to leave the condition of the
loss of information. This means that the pattern of coopera
tion with the natural environment have to be found. If a re
quest emerges for a change of lifestyle by the large part of
the society (as the more and more limited access to re
sources and the extremity of the nature will force it), these
patterns could result rapid changes in the whole society’s re
lation to its natural environment. (Directly before the col
lapse or in the critical condition after the collapse, the soci
ety will not have any time for any healing experiment. By
that time already formed and operative patterns will be
needed.)
This recognition gave rise to the sustainable—or ecocity
movements, which aim to minimise the emissions and the
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material and energy consumption in cities, conducted to re
duce the negative environmental impact of the cities. Its
three pillars—energy and material; water and biodiversity,
and the urban planning and transport —include several ac
tions which can reduce the ecological footprint of a city
(LEHMANN, S. 2010). In some cases (like in the transportation
or in the transit sector), cities are more sustainable than the
rural areas, however, the reason is the above mentioned ur
banisation of the rural areas. Although many cities can boast
serious results in reducing the carbon footprint, but in the
authors’ opinion today's modern big cities—despite the im
pressive "greening"—the metabolism is on such a high level
that in long term city cannot be considered sustainable.
Whether any significant “greening” projects are in a city, the
main cause which leads to the unsustainability of the urban
lifestyle is the lack of information.
It can happen that the power supply of a city based on
100% renewable energy, or in a city which is interspersed
with huge green parks, or which has a transportation system
which is environmentally friendly, and so on, the urbanite
people cannot quit the condition of the lack of information.
Therefore in the case of the new generations there is a con
tinuous risk that the urban society will behave like a cancer
ous tissue.
It is important to note that there are also good historical
examples related to the avoidance of the collapse (Tikopia,
Tonga). Their common characteristic is that their community
was able to recognise their destructiveness and selfdestruc
tiveness and made the right changes in their relation to their
natural environment (DIAMOND, J. 2005). Connected to this,
the ecovillage rather can be a pattern than the sustainable
city. They can be a good example for the urban population to
follow. If the conception of nature they have can spread, then
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the sustainability of the whole society can be realised in a de
urbanisation movement.
The modern, civilised urban society’s condition of “the loss of in
formation” comes from its urban environment and the related lifestyle.
The urban lifestyle leads to the ignorance of the knowledge which is
needed to be in harmony with nature.
Another problem could be the longtime feedback of the natural
environment. The consequence of the pollution which is connected to
the human activity cannot be experienced in one life. Moreover, the
urbanite people do not really know what can be considered as a natu
ral environment since they became estranged from their natural envi
ronment. Furthermore, the energy and material flows of the modern
globalised society spread all over the Earth, which makes them and
their effects more complicated to overview. According to estimates the
material flow of the modern civilisation is greater than the material
flow of the geological processes (POMÁZI, I. – SZABÓ, E. 2006). At the
present time the collapse of the big supply system would disable the
“urban” area of the “developed” countries and the cities equally.
To leave the condition of the loss of information a global paradig
matic change is needed. To foster this understanding, operative pat
tern—which is in cooperation with the natural environment—is need
ed. The operative pattern—in everyday life—means to set up and sup
port communities which operate sustainably and enrich the natural
environment; independent from the big supply systems. And last but
not least, it offers the opportunity of a happy and, therefore, attractive
life for the outside world. The detailed analysis of this is the aim of a
next study.

References
ANDRÁSFALVY, B. (2007). A Duna mente népének ártéri gazdálkodása – Equilib
rium Kft., Budapest, 480 p.
BALÁZS, A. (1984). Daganatbiológia – Gondolat Könyvkiadó, Budapest, 194 p.

280

Geographical Locality Studies 2014 Volume 2, Number 1
BAUDRILLARD, J. (1998). Paroxysm: Interviews with Philippe Petit – Verso, Lon
don 120 p.
BURGESS, E. W. (1924). "The growth of the city: an introductionto a research
project" Publications of the American Sociological Society, 18, pp. 8597
DIAMOND, J. (2005). Collapse: How Societies Choose to Fail Succed – Viking, New
York, 570 p.
ENYEDI, GY. (2011). A Városnövekedés szakaszai – újragondolva  in Tér és Tár
sadalom 25. évf. 1. pp. 519.
HARRIS, C. D. – ULLMAN, E. L. (1945). The nature of cities  Annals of the American
Academy of Political and Social Science 242, pp. 717
HOYT, H. (1939). The structure and growth of residentialneighborhoodsin Ameri
can cities  Washington DC; Federal Housing Administration 178 p.
LORENZ, K. (1973). Die acht Totsünden der zivilisierten Menschen – Piper und Co.
Verlag, München, 112 p.
LOVELOCK, J. E. (1979). Gaia – A new look at life on Earth – Oxford University
Press. 148 p.
MARX, K. (1867). Kritik der politischen Ökonomie – Verlag von Otto Meisner,
MEADOWS , D.H. – MEADOWS, D. L. – RANDERS, J. – BEHRENS, J. (1972). The Limits to
Growth  Universe Books, 1972, New York, 205 p.
MOLNÁR, G. (2004). A Tiszánál – Equilibrium Kft., Budapest, 192 p.
MOLNÁR, G. (2009). .Ember és Természet – Természet és ember – Kairosz Kiadó,
Budapest, 174 p.
MUMFORD, L. (1961). The City in History: Its Origins, its Transformations, and its
Prospects  Harcourt, Brace & World, New Your, 657 p.
POMÁZI, I. – SZABÓ, E. (2006). A társadalmi metabolizmus – L’Harmattan, Buda
pest, 194 p.
SCHNEIDER, W. (1963). Babylon is Everywhere: The City as Man’s Fate – McGraw
Hill, London, 400 p.
SPENGLER, O. (1918). Der Untergang des Abendlandes – Umrisse einer Morpholo
gie der Weltgeschichte – Braumüller, Wien.
SPERBER, D. (2000): A kultúra magyarázata – Osiris, Budapest
SWYNGEDOUW, E. – HEYNEN, N. C. (2003). Urban Political Ecology, Justice and the
Economies in Scale. Antipode. 35 (5). pp. 898–918
VAN DEN BERG, L. – KLAASSEN, L.H. – ROSSI, A. – VIJVERBERG, C.H.T. ET AL. (1982). Ur
ban Europe. Vol. I. Study of Growth and Decline – Pergamon Press, New York
and Oxford
VIDA, G. (2001). Helyünk a bioszférában, Typotex, 132 p.

281

Dániel Leidinger – Ádám Harmat
WACKERNAGEL, M. – REES, W. E. (1996). Our Ecological Footprint – Reducing Hu
man Impact on the Earth – New Society Publishers, 176 p.
WEINBERG, R. A. (2006). The Biology of Cancer – Garland Science, New York, 850
p.
WORLDWATCH INSTITUTE (2006). The State Of the World – W. W. Norton & Com
pany, New York, 244 p.
Electronic sources
CENTRAL INTELLIGENCE AGENCY (2014). The Wolrd Factbook. Central Intelligence
Agency [Online]. Available at:
<https://www.cia.gov/library/publications/theworldfactbook/> [Ac
cessed 10 July 2014]
LEHMANN, S. (2010). Green Urbanism: Formulating a Series of Holistic Principles –
S.A.P.I.E.N.S. [Online]. Available at: <http://sapiens.revues.org/1057> [Ac
cessed 10 July 2014]
VITO URBAN CLIMATE LAB (n.a). Urban Heat Island Research at VITO. [Online].
Available at:
<https://www.vito.be/EN/HomepageAdmin/Home/Subsites/UHI/Pages/
uhi.aspx>[Accessed 10 July 2014]
UMC UTRECHT (n.a.). Thermal modelling. Department of Radiotherapy, Universi
ty Medical Center, Utrecht [Online]. Available at:
<http://www.umcutrecht.nl/subsite/radiotherapyresearch/Research
projects/high_field_mri/Thermalmodelling.htm> [Accessed 10 July 2014]

282

ISSN 20520018 (print)
Geographical Locality Studies 2014 Volume 2, Number 1. pp. 284–303

MATEJ NIKŠIČ
PhD in Architecture, Researcher in Urban Design
Urban Planning Institute of the Republic of Slovenia
matej.niksic@uirs.si

Access to a Quality Open Public Space as an
Urban Sustainability Measure
Abstract
The paper is a critical review of an open public space regeneration program in
the city of Ljubljana, Slovenia. The point of departure is an assumption that an
important measure of the sustainability of any settlement is the accessibility of
quality open public spaces for its inhabitants, no matter where in the city they
live. If the inhabitants are not given a chance to reach a quality open public
space in a reasonable distance from their homes this hinders the quality of their
living environments as well as social aspects of the sustainability of a city. The
paper analyses a concrete approach to the open space improvements through the
analyses of the strategic spatial plan for the network of public places as well as
analysis of distribution of the financial investments into the public spaces across
the 17 districts of the city of Ljubljana. It shows how an unbalanced distribution
of the investments is gradually leading to a more qualitatively segregated city
where the living conditions in the city centre are rapidly improving while the
suburban areas and their public spaces are given no attention and are declining.
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1. Open public space distribution as a measure of sustainability of
a settlement
The ongoing urbanisation processes demand contemporary cities to
grow both in qualitative and quantitative terms. The qualitative
growth most often relates to the improved quality of life in the city and
is not necessarily reflected in the enlargement of physical structures.
While quantitative growth implicates an increase of the physical struc
ture of the city, i.e. a spread of urban structures within the urbanised
areas as well as further into the landscape.
In the processes of a qualitative growth of the cities, open public
spaces play many important roles, from social and cultural to economic
and ecological, which have been thoroughly debated by scholars
(MADANIPOUR, A. 1992; SORKIN, M. 1992; TIBBALDS, F. 1992; WORPOLE, K.
1992; KATZ, P. 1994; CASTELLS, M. 2000; GEHL, J. 2010). The appearance
of open public spaces decisively influence the perception of one’s living
environments and thus the perceived quality of life (NIKŠIČ, M.
2008).This is closely related to their functional and physical appear
ance of particular public spaces, but also their physical accessibility
and connectedness into a legible network. LOTFI, S. – KOOHSARI, M. J.
(2009) claim that the physical accessibility of public space is one of the
key assets of good urban environments and directly influences the
quality of urban life.
The balanced distribution of a quality open public space and related
accessibility does not come by itself. It has to be grounded in a deliber
ate urban planning. ROSE, A. – STONOR, T. (2009) claim that after the end
of the era of modernist zoning the spatial accessibility has become one
of the new conceptual pillars of the urban planning policy. Within this
paradigm contemporary urban planning strives to provide well dis
tributed and easily accessible open public spaces across the city’s terri
tory for a number of reasons.
YOON, H. – SRINIVASAN, S. (2014) raise the question of fair distribution
of public spaces throughout the city by studying the distribution of
privately owned but publicly accessible public spaces in relation to
publicly owned public spaces. They urge for a comprehensive rather
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than discrete implementation of both types of public spaces in order to
balance the distribution of the public space throughout the city and
reduce the overall average distance of the nearest public space for both
working and living populations. Similarly, HACKENBROCH, K. (2013) in
her discussion of hierarchies of publicness talks about informal and
formal public spaces that attract the diversity of the users and ensure
equal citizenship. On the other hand, AKSENOV, K. E. (2012) on the case
of postsoviet metropolis reports on the shrinkage in accessibility of
public space as a result of owners’ decision to control the access to
their housing premises. Lessening of the access of the public space
proves to be emblematic for transitory societies in the course of the
privatization of public space not only in the western world but across
the globe (LANDMAN, K. 2006).
GILESCORTI, B. et al. (2005) studied the balance between builtup
and open cityscapes and its influence on the access of the open spaces
from the densely builtup areas. A study showed that the level of usage
of public open spaces increases with growing levels of access—people
with good access to public open spaces will more likely use them on a
regular basis which among others has good influences on public health.
According to LIU, J. et al. (2010), based on a study of recreational areas
in periurban Beijing, showed that spatial distribution of recreation
public spaces is influenced by many factors, among which the attrac
tiveness of the area in terms of cultural and natural heritage, the needs
and preferences of users, availability of costaffordable lands and not
least the spatial governance are the most influential. They pointed out
the role of spatial policies that can make the distribution of recreation
areas around the city more balanced in spatial terms. Among other
criteria ZHANG, X. et al. (2011) also names the spatial distribution of the
parks across neighbourhood areas as one of the basic assets for the
residents to access potential public spaces.
LOTFI, S. – KOOHSARI, M. J. (2009) claim that the measures of accessi
bility of services has a defining role in terms of urban equity, and plead
for the living environments with easy access to key services. Public
space is thus seen not only as an urban amenity on itself, but also a
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medium that allows the access to other services. PINCH, S. (1985) re
lates this aspect to the travel costs which tend to increase with dis
tance and argues that the spatial distribution of amenities affects the
distribution of wealth among urban dwellers.
The structure and detailed design of open public space network
strongly influences the mobility patterns in the city too. As MCCORNACK,
G. R. et al. (2008) showed, one’s decision to walk is closely related to
perceived environmental attributes. The study revealed the im
portance of the existence of the linkages that connect the living envi
ronments with the areas where the demanding services are located.
CROMLEY, E. K. – MCLAFFERTY, S. L. (2002) point out another im
portant aspect. They provide evidence that proximity does not guaran
tee utilisation, even less so with the development of information tech
nologies. Some other studies show that the significance of physical
distance is lessening with the move of economic and social activities
into the digital world (MITCHELL, D. 1995; COUCLELIS, H. 2000; TALEN, E.
2003). In predigital world the accessibility was generally predicted on
physical distance and mobility was the mean to overcome it. LOTFI, S. –
KOOHSARI, M. J. (2009) raise the question; how do new virtual places
influence the importance of physical accessibility and suggest that it
decreases it, but also claim that there are many social acts based on
physical means which continue to take place in a physical space and
demand a good access in physical terms. They also accentuate the im
portance of subjective measuring of accessibility—even if an objective
ly measured level of accessibility is high, the subjective can be low
which in urban environments is most often related to the fear of crime.
This once more highlights the importance of the detailed design of
public spaces which must not be perceived as abandoned, dark or un
attractive (PAIN, R. 2000; KOOHSARI, M. J. et al. 2012). STABILINI, S. et al.
(2013), in their studies of the changing notion of proximity through
time, point out that urban quality is to a greater part not only an issue
of quantity of services and open spaces, but also of accessibility to
them in both temporal as well as spatial terms.
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The theoretical review indicates that accessibility of public space is
one of the key assets of quality urban environments but might be
threatened by constraints such as incomprehensive city planning, pri
vatisation and landdevelopment tendencies, transport related pres
sures and lack of awareness of the importance of the issue among
stakeholders in a city planning processes. The following chapter offers
an indepth insight into a concrete case study of Ljubljana, a midsized
city of about 280,000 inhabitants in Slovenia which lately put much
emphases on the (re)development of public spaces in a rather peculiar
way.
2. Open public space strategic plan and regeneration program for
Ljubljana
The city of Ljubljana is the capital city of the Republic of Slovenia. It is
governed by a central city administration which is organised into 10
departments. The total municipal area of 275 km2 is divided into 17
districts (Figure 1 and Table 1). They are legal entities under public law
represented by the district councils, elected by qualified voters having
permanent residence in each neighbourhood. The district councils deal
with the matters within the competence of the city municipality which
concern a district. They also adopt positions, opinions and proposals,
launch initiatives and submit proposals to be adopted by the city coun
cil, discuss and process proposals submitted by residents and other
members of the district community, and submit these proposals for
decision to the competent city authority (CITY OF LJUBLJANA, 2014). In
conducting public affairs within city municipality, each district cooper
ates with the city departments, the general city administration, other
districts and organisations founded by the city. Districts carry out ac
tivities within the competence of the city which to a large extent relate
to notifying residents in a locally adapted manner of district activities
and other matters of relevance to the district, of cultural, sports and
social programs, and of environmental and spatial planning activities.
These can be carried out in cooperation with the registered and in
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formal associations of residents (for example by collecting proposals
and setting up cooperation between districts).

Figure 1 – The division of the territory of Ljubljana into 17 districts
Source: MESTNA OBČINA LJUBLJANA (2014)

Table 1 – The 17 districts of Ljubljana and their size
Source: Urban Planning Institute of the Republic of Slovenia (2014)
District

Surface in hectares

Bežigrad
Center
Črnuče
Dravlje
Golovec
Jarše
Moste
Polje
Posavje
Rožnik
Rudnik

724
507
1,810
1,111
827
906
340
2,210
905
835
2,548
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Sostro
Šentvid
Šiška
Šmarna gora
Trnovo
Vič
Total (Municipality of Ljubljana)

8,856
1,583
736
1,443
718
1,438
27,497

One of the burning issues is the development of the quality public
space across the whole territory of the city. Even if the strategic plan
for the city of Ljubljana has developed a comprehensive approach to
the provision of open public spaces all across the city (GOLIČNIK, B. –
NIKŠIČ, M. 2007), there is a big discrepancy between the planned and
actual development.
The strategic urban development plan (UIRS, 2007) envisioned an
open public spaces system at a city scale with the main aim to establish
an interconnected and legible network of high quality open public
spaces that will be accessible to all, safe, recognisable, respectful to
cultural heritage and natural assets and wellmaintained. The general
objectives of the plan are:
 maintenance of existing and development of new, easily acces
sible public spaces, namely in the areas out of the city core;
 prioritising unmotorised users in new designs of public spaces;
 preservation and maintenance of green elements of public spac
es; and
 addition of activities and variety to public spaces to reflect the
status of Ljubljana as a capital city of a nation.
The strategic plan structures the network of public spaces into
three main categories at a conceptual level: areas of public space, line
ar public spaces and particular locations of public space which all to
gether constitute an interlinked spatial structure spread across the
whole territory of the city as shown in Figure 2. Socalled areas of pub
lic space are functionally specific areas of the city where the public
space provision is densified, for example university campus areas,
shopping mall areas, etc.
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Socalled linear public spaces serve as the connectors of various
parts of the city and are classified into different categories according to
the level of (un)motorised traffic they hold—from exclusively un
motorised users public spaces to the public spaces where motorised
and unmotorised users are sharing the same lines. Socalled particular
locations of public space are spatially clearly bordered ambiences that
hold a specific historic, symbolic, spatial or functional value for the city
or its parts (neighbourhood, district, etc.). The strategic plans outlines
some important preconditions that have to be fulfilled to implement
the whole network, for example establishment of an efficient public
transportation, simultaneous (re)design of important public buildings
and the open public spaces attached to them, intensification of public
functions along the build edges of public spaces and establishment of a
strong management model to interrelate conception, implementation
and maintenance of the network of open public spaces.
In 2007, the city adopted another document called Ljubljana 2025
(ŠUMI, N. 2007; KOŽELJ, J. 2014). The document is a vision which the City
of Ljubljana adopted as a part of the process of renewing the city plan
ning documentation. It was highly needed to adequately adapt the
planning practice to a fundamental change of a social and economic
model from socialistic planned model into a neoliberal marked ori
ented model in early 1990s after a disintegration of the previous fed
eral state of Yugoslavia (BOLE, C. 2013; STEFANOVSKA, J. 2014). Among
others, the document specified how city will grow, where new devel
opments will take place and what the key urban development goals of
the future are. A provision of a direct access to a quality open public
space was identified as one of the key objectives and measures of the
sustainable development of the city in this document.
In order to concretise Ljubljana 2025 vision, 93 projects across the
city were identified by the mayor’s office and relevant city depart
ments. One of them and the biggest one related to the improvements of
the public spaces was the public space regeneration program. It fore
saw a 20 million Euros (~16 million GBP) investment into the im
provement of the public realm in the centre of the city with the follow
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ing objectives: improvement of the quality of openair life along the
River Ljubljanica, enhancing sociability in this space and to stimulation
of the economy in the city centre. The project dealt with the most cen
tral open spaces of the city along the Ljubljanica. The implementation
of the programme started in 2006 and was more or less finished by
2012. Due to a successful implementation of this project, Ljubljana
earned the 2012 European Prize for Urban Public Space, a biennial
award established to recognise public space projects in Europe (Figure
3–4).

Figure 3 – New walkways along the River Ljubljanica as a result of a public
space improvement programme
Photographed by NIKŠIČ, M. (2013)

The jury (PUBLIC SPACE, 2012) prized the approach that put different
design teams to work together, concentrated available resources in
specific operations and managed to coordinate between different
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developers and authors. The improved accessibility of the embank
ments and a unitary character of open space were pointed out as key
qualities that can attract users to the city centre and counteract the
effects of urban sprawl.

Figure 4 – The improved access to the river in the city centre after the im
plementation of the public space improvement measures
Photographed by NIKŠIČ, M. (2013)

While the improvements of the River Ljubljanica sequence in
creased the quality of the public spaces at locations along the river and
its nearby vicinity, the quality of public spaces in other parts of the city
stayed unaddressed to a large extent. This is closely related to the de
cision making mechanisms within the city municipality's governing
structure that (do not) distribute the financial resources for the public
space improvements across the city. The public space improvements
agenda is centralised both in terms of decision making (topdown
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leaded processes) as well as spatially (the majority of the investment
within a small area of the city centre). In order to illustrate this situa
tion and address a topical question of the influence that a distribution
of sources for the improvement of open public spaces has on the quali
ty of life across the city, more detailed analyses of public investment
into public space were done.
3. Distribution of financial sources for public space improvements
The Municipality of Ljubljana has a wellestablished and freely accessi
ble web database where all the projects financed and implemented by
the municipality are listed and mapped (PROJEKTI MOL, 2014). The
projects are classified into seven categories:
 infrastructure and traffic;
 culture and tourism;
 health and social care;
 upbringing and education;
 sport;
 environment; and
 others.
They can be inspected by the timetags related to year of imple
mentation (from 2006 on) and also by a location within one of the 17
city districts. The data that is publicly accessible for each of the pro
jects are the following:
 the location within the municipal territories;
 the period of implementation;
 a short description of the objectives of the project; and
 a full amount of money invested in a particular year.
Based on these data the distribution of financial sources earmarked
for the improvements of the public spaces across the city territories
from 2006 on has been analysed. In a first step all the data were classi
fied into two categories. The projects related to the improvements of
the open public space were classified into the first category where an
important criterion was that the project had to contribute to the im
295

Matej Nikšič

proved physical, functional or perceptual dimension of the open public
space for a nonmotorised user. According to this first criterion, all the
improvements of the road infrastructure that were for example solely
improving the physical conditions of road infrastructure (like repaving
the road with new asphalt, etc.) were not classified into first category,
but into the second category where all other projects with no relation
to public space improvements were placed. The data for the imple
mented projects in the period from 2007 to 2012 were taken into ac
count in these analyses.
Analyses showed that a total of 705 projects were completed in the
2007–2012 period in Ljubljana. 148 or the 26% of all projects were
implemented within the central district of the city. 70 projects out of
all 705 projects were directly or indirectly related to public space im
provements (ranked in group one according to the criterion mentioned
earlier)—and 79% of these 70 projects were located in the city centre
district (Table 2).
The analysis of the financial investments in the studied period
showed that for all the projects related to public space improvements,
in the city of Ljubljana about 67 million Euros (~53 million GBP) were
spent in the period 2007–2012. 40 million Euros (~32 million GBP)
out of this sum which is 65% of the whole expenditure on the projects
in the central district of the city.
The data show that even if the central city district occupies only 2%
of the whole territory of Ljubljana and accommodates about 9% of city
population, it is given an outstanding and favourable position when the
redevelopment and upgrading of public space is debated. This state
ment is based on the following facts:
 26% of all city’s projects take place in the central city district;
 79% of all projects related to public space in the city were im
plemented in the city centre district and
 65% of city’s financial investment into public space was chan
nelized into the city centre district.
The disproportion between these percentages and the percentage
of the citizens that live in the central districts speak for themselves.
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Table 2 – The comparison of the values related to the project investments
between the central city district (district Centre) and the whole city of
Ljubljana.*
*District centre covers 2% of the total city territory and hosts 9% of the total city popula
tion.
Item index and name
(€ = Euros)

Item value in
2007

2008

2009

2010

2011

A

Total No. of projects – whole
city of Ljubljana

123

188

218

125

51

B

Total No. of projects – district
Centre

22
(18%
of A)

34
(18%
of A)

49
(22%
of A)

28
(22%
of A)

15
(29%
of A)

C

No. of projects related to
infrastructure and traffic –
whole city of Ljubljana

77

47

51

36

19

D

No. of projects related to
infrastructure and traffic –
distr. Centre

12
(16%
of C)

15
(32%
of C)

12
(24%
of C)

8
(22%
of C)

8
(42%
of C)

E

No of projects related to
public space – whole city of
Ljubljana

12

15

19

13

11

F

No of projects related to
public space – district Centre

12
(100%
of E)

15
(100%
of E)

12
(63%
of E)

8
(62%
of E)

8
(73%
of E)

G

Financial investment into
infrastructure and traffic –
whole city of Ljubljana
(MIO €)

24,267

21,783

28,527

42,545

59,896

H

Financial investment into
infrastructure and traffic –
district Centre (MIO €)

2,860
(12%
of G)

3,628
(17%
of G)

9,969
(35%
of G)

11,084
(26%
of G)

27,475
(46%
of G)

I

Financial investment into
public space – Ljubljana
(MIO €)

9,181
(38%
of G)

3,877
(18%
of G)

12,576
(44%
of G)

13,677
(32%
of G)

28,259
(47%
of G)

J

Financial investment into
public space – district Centre
(MIO €)

2,124
(23%
of I)

3,356
(87%
of I)

3,590
(29%
of I)

8,324
(61%
of I)

27,109
(96%
of I)
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4. Discussion
The case study of Ljubljana opens some important generic as well as
sitespecific questions related to a spatial distribution of quality public
spaces across the city.
The power of strategic planning proves to be limited when the stra
tegic objectives are not concretised and fully integrated into action
plans. Ljubljana has got a comprehensive and wellthought citywide
network of public space in its strategic spatial plan, which—in theo
ry—allows citizens in any part of a city to access easily quality public
spaces. Due to the political decision making related to investment poli
cy, this ideal is not met unfortunately. When the majority of the finan
cial sources dedicated to the public space improvements go into a
small partition of the city (the central city district in the case of
Ljubljana), the majority of the city’s territories stays poorly serviced in
terms of public space provision. Even if Ljubljana is not too strongly
prone to some typical practices of transition societies of Eastern Eu
rope, such as privatisation of space and limitation of access to some
privileged user groups, the level of accessibility to a quality public
space is decreasing for a majority of population due to an unbalanced
public space investment policy.
This results in a situation where a typical public space of outof
citycentre locations look either abandoned or forgotten and in any
case uninviting to use due to the rundown or nonexisting street furni
ture, abundance of parked cars and above all complete lack of any con
ceptual approach to the improvement of public space. Public spaces at
nonecentral locations are thus subject to mere technical improve
ments needed for a basic functioning of a city such as reasphalting of
streets, garbage cans disposition etc. which does not improve the expe
rience of public space users.
Such an approach affects the quality of life of a great majority of the
population, therefore it is somewhat surprising that civil society
movements that already claim certain citizens’ rights related to the
living conditions in the city stay rather inactive in this field and do not
ask the city administration and managing structures to change their
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approaches to the distribution of high quality public spaces in the city.
On the other hand, the absence of official city’s programmes to address
the issue of improved quality of public spaces in the suburbs generates
some bottomup initiatives that contribute to better public space with
onetime interventions or events to the suburban public spaces (NIKŠIČ,
M. 2014). They may be the generators of a new approach to the public
space regeneration that will be much more user based and respective
to the needs of local populations.
Another important question in these processes is the local self
management model of the city governance. The reorganisation of the
decision making process which introduced a strong central city admin
istration with 17 district subadministrating entities in 1994 proved to
incapacitate the local communities to have a say and an active role in a
development of their territories. Giving them purely formal tools of
influencing the city’s decisions, but none of the implementation tools
to proceed with concrete actions (including the investments into the
locally important public spaces) puts local communities in a subordi
nated position. This is in an opposition to the sustainable development
approaches where emphasis are made to strengthen communities’ role
in city’s decision making by rising community’s rights as well as obliga
tions in locally relevant matters. A total command of the central city
administration contributes to passiveness (or perhaps inactive role) of
the population and strengthens the general conviction that not much
can be done to change things for better. And that might be the most
harmful aspect of such an approach in a long term. A new decision
making scheme that would pass the right to decide the investments to
the local communities themselves would not only contribute to a more
spatially balanced rise of the quality of public space across the whole
city’s territory but also activate the human potential that particular
communities hold, and thus strengthen their social cohesiveness. The
existing model of a supra strong central city authority that manages
the city budget in its totality too often follows the pure market logic
where the fulfilment of the needs of local community is not an obvious
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objective. This disconnects the public investments from the actual
needs of the local populations across the city to a great extent.
5. Conclusion
There is growing evidence across the world that the quality of public
space in the city is closely related to the economic prosperity of the
city as a whole; the higher the economic performance, the higher the
investments that can be channelled into the improvements of city's
public space and consequently the better public space that can be
achieved. The argument goes in the opposite direction too; places with
a higher standard of a public space are more attractive for potential
users and higher numbers of potential consumers in an area of a city
can support the performance of its local businesses. Therefore, it is of a
vital importance where the public money dedicated for the public
space improvements goes. The investment into a public space most
often contributes to the improved quality of life in wider surroundings
of such an intervention; therefore, it is not appropriate to implement
the practices that evidently discriminate the rest of the city in favour of
beautification of some selected (central) areas. Only a balanced ap
proach that strives to improve the quality of the environment and life
across the city in a balanced manner can achieve the targets of the
sustainable city development. If the living conditions across the city
will get too dissimilar the city as a whole may lose its attractiveness as
a place to live and work and consequently as an economic entity in a
long term too. There is still time for Ljubljana to get aware of this fact
and rethink its public space improvements programme to bring bene
fits to the local communities out of the central city area, too.
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Abstract
The paper looks at causes and effects of mobility needs and key fields of energy
use with a view to the Jevons paradox and the rebound effect. They may be the
results of the faulty paradigm which claims that both mobility and energy use
are ways of development. Issues like correlations between distance and the ap
propriate means of transport, organisation of family, business and personal life,
travelling shorter distances and less frequent travel, distant learning, telework
ing, reduced shopping, transformation of community life are rarely considered.
Intermediate solutions include switch to public transport or alternative means of
transpor. The same line of thought is applied to the relation of energy use with
climate, culture, habits and comfort, various heating solutions and the respective
role of production, trade and services. In a special case study, the ecovillage of
Gyűrűfű is also analysed. Here, the transport needs should be further reduced,
while other energy intensive sectors—for example residential heating and power
generation—are being developed into a fullfledged sustainable solution using
solar systems and biomass installations.
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1. Introduction
Since the physical limits to the growth, human society has been
demonstrated beyond doubt by system scientists (MEADOWS, D. H. et al.
1972; 1992; 2004), discussions are afloat on how to differentiate quan
titative growth from qualitative development, and what kind of bound
ary conditions a truly sustainable society should observe. Sustainabil
ity in this sense is, a social formation of the human race which can
adapt to the changing environmental factors with flexibility, without
inevitable collapses as it happened throughout history all too often
(PONTING, C. 1991; DIAMOND, J. 1995). According to ecological footprint
analyses, energy use is the most problematic of such boundary condi
tions, since currently there is disequilibrium in the rate of use and rate
of availability of various energy forms, including renewables (LEGGETT,
J. 2005) and their environmental impacts are also thought to be far
beyond the limits. Some suggest to decouple increased energy use
from economic growth, but it is not quite clear how this could be ac
complished on a large scale (DAUNCEY, G. 1987). In the present paper
we deal with energy issues—directly or indirectly—pertaining to hu
man communities. It seems a crucial area, as in the EU 44% of the final
energy is used in buildings (domestic, tertiary or industrial buildings)
and 33% is consumed by the transport sector. Moreover, both areas
play an increasing role in energy consumption and environmental
stresses (EC, 2013).
Creating sustainable human settlements is arguably a challenge for
the 21st century. The key issue is energy use in all aspects: construc
tion, employment, transport of goods, passenger traffic, heating, cool
ing, social organisation, etc. have a price tag in terms of energy. One of
the approaches considered for setting up ecologically sound solutions
is the concept of intended communities (HAJNAL, K. 2004) in a better
known term ecovillages (BANG, J. M. 2012). The proper design of such
intentional communities requires competent systems thinking if it is to
be a success in terms of sustainability (BORSOS, B. 2013).
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2. Theoretical background
It has been observed that energy policies introduced in the past dec
ades to save energy had no significant effects on the overall energy use
of society. As one of the most environmentalconscious communities,
the European Union has introduced several policy measures to de
crease environmental effects of it, yet overall transportation and CO2
emissions grew by 15% during the last 20 years (EC, 2013). The more
energy efficient solutions we use, the more energy will be needed for
further economic growth. The phenomenon is known as the Jevons
paradox and the rebound effect (POLIMENI, J. M. et al. 2009). However,
most authors only state the problem and cite a wealth of evidences to
substantiate their claim, but fail to suggest any solution or have only
ideas with limited scope to combat the problem. For instance, it has
been shown that money saved on energy efficiency will be spent on
other uses, also implying energy consumption. Economic regulatory
measures (taxation, selective preference to sectors, etc.) however have
only a very narrow impact range (ANTAL, M.  VAN DEN BERGH, J. 2014).
The old dilemma here is still whether we prefer technology versus
frugality at any price, or are there any reasonable scenarios where the
two can be combined (ELGIN, D. 1981). The correlation between eco
nomic growth in terms of products and services and related energy use
goes far beyond the scope of this paper and implies economy theory
just as well as philosophical issues such as why do we need more and
more energy, increased mobility all the time? Do they really enhance
the quality of our lives? Do economic growth and energy use correlate
so strongly indeed? What are the causes and effects of mobility needs
in communities?
3. Transport
The faulty and damaging paradigm is that most economists and deci
sion makers consider growing mobility as an inevitable drive of devel
opment. Correspondingly, European Union or national level regulations
do not have any objective to limit the extent of transportation needs in
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the first place. Moreover, some of them like export subsidies even as
sist freight transport deliberately. As a general consequence, they con
tribute to increasing freight transport at EUlevel and at the level of the
member states. As for the modal distribution, three quarters (75.5%)
of all freight was transported on roads—as it is the most handy solu
tion—in 2011. Also transport traffic became three times more intense
in Hungary between 2000 and 2010, mostly as an adverse effect of the
country’s accession to the European Union. In terms of personal trans
portation, the car, valued for freedom, comfort and pleasure, became
the dominant solution with continually growing annual mileage. Pas
senger cars accounted for 84.1% of inland passenger transport in the
EU–27 in 2011 (EC, 2013).
The freedom and comfort provided by passenger cars have their
price tag as, according to comparisons and life cycle assessments
(LCAs), car is the most damaging and resource demanding way of
transport (MACKAY, D. 2009; DAVE, S. 2010). This is the reason why a
number of regulations focus on the mitigation of associated environ
mental impacts. However, in order to reach the proper results, it is not
enough to improve technical solutions, influencing the human factor is
crucial just as well. It is ever more necessary to give up our demands
on individual transport and promote public transportation, car pooling
and community based solutions such as car sharing. The distance to be
covered should be a decisive factor in shifting to appropriate and less
polluting means of transport like cycling. Moreover, in order to reach
shorter distances and less frequent travel, it is important to reorganise
the life of families and businesses. For this purpose there are widely
accepted and wellproven methodologies such as distant learning,
teleworking, reduced and concentrated shopping which may become
more widespread in the near future (KEMP, M. 2010). Such changes are
not a function of technological changes any more, but a question of
awareness and willingness, changes in personal attitudes.
Since the main environmental impact is connected to their energy
use, it is important to examine the lifecycle energy consumption of
different means of transport. As DAVE, S. (2010) calculated, walking
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and cycling (including electric bicycles) are associated by far with the
least consumption of energy. The most significant element of the en
ergy mix with regard to cycling is infrastructure, namely around two
thirds of the whole energy usage is connected to building and main
taining the components of the road network. Electric bikes have power
consumption as well, but it is around 0.5% of the whole energy con
sumption throughout their lifecycle. Compared to an ordinary bicycle,
production of electric motors and batteries for electric bikes increases
their overall energy usage by 10%.
According to the analyses (MACKAY, D. 2009; DAVE, S. 2010), an effi
cient and wellmanaged public transportation system also has rela
tively low per capita energy consumption. Generally, trains are best in
this field. About 50% of their consumption is related to operation
when they use 3–9 kWh/100 seatkm. We also have to add that electric
trains perform significantly better in terms of energy efficiency than
diesel trains. Around 30% of the whole lifecycle energy consumption
is associated with infrastructure. Buses in average consume 30–
35 kWh/100 seatkm in real life operation (67,600 km/year for
12 years) which accounts for about 75% of their whole lifecycle en
ergy usage. Looking at disadvantages of public transportation, the
biggest problem emerges, if public transport systems are run ineffi
ciently and underutilised. In fact, per capita energy consumption in
halfempty buses can be 8–10 times higher than their average; there
fore, it exceeds that of even the least efficient SUV (Figure 1).
Sometimes, good intentions seem to be marred by harsh reality: the
Centre for Alternative Technology (CAT) in Wales was set up as a re
search, education and demonstration centre for environmentally
sound energy use (SHEPHERD, A. 2014). However, visitors are pouring
in by fossil fuel powered cars and there is only a slight chance that
upon returning to their respective homes they will change their lives in
reaction to what they have seen in Wales. Thus, the entire effort is
more of a tourist attraction triggering even more mobility. Unfortu
nately, many ecovillages also attract thousands of visitors, sometimes
from large distances; therefore they play a similar role. On the other
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hand, for instance, transport needs can be drastically reduced by in
sisting on local food from nearby agricultural areas—even when the
settlement pattern is not specifically a sustainable one (SPECTOR, R.
2002).

Figure 1 – Energy input per passengermiles (kJ/PMT) for various trans
port options throughout complete lifecycles
Source: DAVE, S. (2010)

4. Energy
There is also a widely held but faulty paradigm concerning energy
consumption in general: it claims that our standard of living depends
on an everincreasing amount of energy we use—to heat our bigger
homes to higher temperatures, to provide more transport and to pro
duce increasing quantities of manufactured articles in the western
style of life (TODD, R. W.  ALTY, C. J. N. 1977). There are several other
cultures worldwide, but the spread of western lifestyle destroys tradi
tional local societies. As a result, local living strategies and traditional
knowledge disappear and ultimately overconsumption, depletion of
natural resources and contamination of the environment occur.
The process involves the gradual vanishing of traditional local
clothing and building solutions. In tropical Asia and Africa, managers in
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business districts wear Anglo–Saxonstyle jacket and tie and work in
huge glass and steel palaces. The trend wears down traditional values,
and triggers energy needs. Fully clothed businesspeople need de
creased room temperature inside these greenhouses which can be
achieved by powerful airconditioning installations only (BARRETT, M.
2007). In contrast, underdressed people during the long and chilly
evenings in colder climates often claim increased inside temperature
which can also be reached only with extra fuel use and extra environ
mental burden (OKUKUBO, A. 1984). The problem was first recognised
in Japan, and a “Cool Biz” campaign was introduced in 2005 as a logical
consequence. Government ministries were to set air conditioner tem
peratures at 28°C in the summer period of the year and special dress
code was advised without jackets or ties. The measure was a success,
and after the Fukushima nuclear accident the government launched the
even more ambitious “Super Cool Biz” campaign in 2011 to cope with
energy shortages (BBC, 2011).
These examples draw attention to the fact that challenges of energy
management are by far not only technical issues and strongly relate to
human behaviour.
The human factor is involved in the choice of heating systems in
Central Europe. Modern residential buildings have much bigger floor
area and more rooms than those in the past. In densely populated ar
eas, to heat these new and more complex buildings, district heating
and central heating systems are used. For convenience, the same tem
perature is expected to be present in all premises. Heating all rooms
requires more energy even when differences in insulation systems are
considered than the traditional approach with standalone heating
installations like tiled stoves and mass stoves which generally heated
only the most frequently used living areas of a building. Zoned heating
is not consistent with the requirement of ASHRAE (American Society of
Heating, Refrigerating and AirConditioning Engineers) on the uni
formity of temperature, seen indispensable to personal comfort. How
ever, a competing concept emphasises thermal comfort, a mental con
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dition contributing significantly to occupant satisfaction with indoor
environment.
Thermal comfort is also a cultural condition, related to inside tem
perature in general. Trends in the United Kingdom are well document
ed in this field. According to MACKAY, D. (2009), the average winter
time temperature in British houses in 1970 was 13°C. It was estimated
to be 16°C in 1990 and had increased to 19°C by 2002 (DTI, 2006). The
rising tendency, coupled with the growing demands of residents, is
seen everywhere in the industrialised world. However, higher temper
ature results only partly from burning more energy, it also has to do
with better insulated buildings and less loss of heat. Houses built be
fore 1900 are 2°C colder on average than those built since 1980 (WIL
KINSON, P. et al. 2001). The explanation is provided by a change in the
regulation. After 1969, it was compulsory to build homes with heating
systems capable of maintaining temperatures of 18°C in living areas
and 13°C in the kitchen and passageways (BOARDMAN, B. 1991). Current
EU regulations will change energy performance of buildings in the UK
further–the UK is being the only country which strictly adopted all the
relevant EU rules (VERMANDE, H. M. HEIJDEN, J. 2011). One of these
rules is the new Energy Performance of Buildings Directive (Directive
2010/31/EU) which requires to move towards nearlyzero energy
buildings by 2020 (2018 in the case of public buildings).
Irrespective of regulations, one should put on more clothes rather
than rise indoor temperatures, if s/he wants to avoid feeling cold.
Thermal comfort can vary by person and therefore people can adapt to
their own individual levels of warmth as required (KEMP, M. 2010). The
simple but efficient stove systems mentioned earlier can store thermal
energy and put out the heat for 8–36 hours. They cannot maintain a
certain temperature, but a relatively small range of temperatures
(SZALAI, P.  MUNKÁCSY, B. 2008).
More efficient heating technology and better insulation may ensure
financial savings. Funds thus liberated may be put to good use like
further energy saving investments, or—better still—they do not need
to be earned in the first place. Unfortunately, such money can also be
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spent on further energy consuming services or products, starting the
rebound effect—depending on their owners’ awareness.
5. Seeking a more sustainable solution
A number of reviews and analyses argue (IDA, 2006; IDA, 2009; ALLEN,
P. 2013) that our energy demand in the future should be drastically cut
to a level which can be provided by local renewable energy sources. In
this context, complete rearrangement of the food industry and en
suring safe and sufficient, good quality local food supply seems to be
one of the major challenges. Also, settlement patterns should be re
considered in terms of efficiency, efficacy and long term sustainability.
From this point of view it may be of interest to have a look at a rela
tively new concept, the revival (and revitalisation) of rural settlements
on ecological principles.
6. A case study of Gyűrűfű: a rural setting
Gyűrűfű is an ecovillage site set up in the southwest of Hungary at the
location of a former traditional village community (Figure 2). Since its
foundation in 1991, this project has been subject to a number of stud
ies, student projects and papers dealing with sustainable human set
tlements, or, for that matter, ecovillages (for a summary see BORSOS, B.
2007). Some conclusions can be drawn from this case study with re
gard to the subject of this current paper as well.
6.1. Transport
In terms of energy, design of the community focused on four areas to
the extent possible: building, heating, electricity and mobility. Energy
considerations pertaining to the construction activities have been cov
ered extensively elsewhere (BORSOS, B. 2005). There are a number of
distinct features which distinguish attempts of sustainable human
settlements in rural setting from those in urban environment: on the
one hand, some energy intensive human activities/needs have envi
ronmentally sound solutions here readily at hand: construction mate
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rials and methods, food supply, space and opportunity for alternative
solutions to water supply and waste water management (reed bed
systems, septic tanks, composting facilities, etc.) are available without
the need for extensive transport, but a greater need for mobility seems
to be inevitable for other purposes: kids to school, daily/weekly shop
ping, commuting to work, to cultural events, social entertaining, social
ties and relations, family, friends, etc.
At any rate, it must be stated that a rural setting, as an offset, re
quires more movement. Additionally, local agricultural production
does not solve the problem of shopping traffic. In the case of Gyűrűfű,
the much publicised community supported agriculture model (CSA)
(FISHER, A. 2002) does not seem to work. Inhabitants decide for them
selves whether or not they set up a little kitchen garden which usually
does not produce enough for selling and the design of the village site,

Figure 2 – The quality of the access road does not encourage easy cycling in
Gyűrűfű
Photographed by BORSOS, B. (2014)
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coupled with poor quality land is unsuitable for any larger scale crop
ping operations. Livestock husbandry is one viable option, currently
not utilised to the full extent. Carpooling works better in reducing
traffic needs, and a village van for kids solves the problem of commut
ing to school. Bicycle use is somewhat problematic due to the quality of
the access road and the distances which need to be covered (Figure 2),
nevertheless some of the residents eagerly and consciously deploy this
means of transport as well. Maybe the spread and development of
electric bicycles will improve the applicability of cycling. The closest
villages and railway stations are 7–9 kilometres from Gyűrűfű, which
means that they can be reached within 25–30 minutes by bicycles.
Another 30 minutes needs to reach Pécs, the biggest city in the area
(Figure 3).

Figure 3 – The location of Gyűrűfű ecovillage
Edited by HARMAT, Á. (2014)

On the other hand, there are other, more efficient ways to decrease
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the needs for transportation. Employment, teleworking and internet
use for banking and egovernment depend on individual life situations,
but are promising directions in lessening mobility needs.
Planning strategy was completely different in some other eco
communities. One of the most important planning factors was accessi
bility in the case of Danish ecovillages Dyssekilde and Hjortshøj, as
they have their own train stations, which also means a superb connec
tion to central cities. According to the railway time table Dyssekilde can
be reached from Copenhagen by train in 45 minutes, while Hjortshøj is
situated an 18 minutes train ride from Aarhus, the secondlargest city
of the country. A completely different approach can be defined in the
case of Gut Karlshöhe, as their ecocommunity exists within the me
tropolis of Hamburg.
6.2. Electricity
Electric power needs at Gyűrűfű initially have been covered entirely
through the national grid. Even though various design plans were con
sidered for replacing fossil fuel/nuclear derived electricity from long
distance transmission lines with local hybrid solutions (BORSOS, B.
1991), these attempts proved later on to be either impractical or pro
hibitively expensive. Therefore, the village site was supplied commer
cially, and energetically sound design considerations were restricted to
passive solutions such as construction and building engineering tech
nology to minimise electricity needs (BORSOS, B. 2005). However, as
technology developed, costs have sunken to an acceptable level and
together with government subsidies allowed the installation of solar
photovoltaic panels in the past two years. Currently, there are three
arrays in operation. Further development is still possible and desira
ble. The cost of solar systems keeps on plummeting, in the U.S. prices
fell by 60% since 2011 (MEARIAN, L. 2013).
National average household electricity consumption in Hungary is
around 1,100 kWh/person/year (MOSONYI, GY. 2011). The overall use
in one cluster of the houses at Gyűrűfű is 18,000 kWh a year. This can
be seen as a moderate consumption, if system characteristics and the
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consumption patterns are taken into account. The following factors
need to be imputed when assessing electric power consumption in this
cluster:
1. The local public utility company installed a medium voltage lev
el transformer station (20 kV/0.4 kV) equipped with a bidi
rectional electric power meter for net residential metering. This
is the only interface with the national grid, and this measured
the consumption of 18,000 kWh in a year before the installation
of the solar systems.
2. The 10 houses of the cluster are quite far apart, and are supplied
from this station with the help of an approximately 600 metres
long reused second hand underground cable. In other words,
the consumption figure includes the network losses of the vil
lage’s own grid.
3. In the ten lots, there are about 20 permanent residents, who
stay there throughout the year and most of the time. They do
not include nonpermanent residents (secondary school, uni
versity students 6 people) who are there only parttime, sea
sonal inhabitants (one family), and most importantly, guests and
visitors (an average of 10–15 people, which may range up to 30
or 40 in certain times of the year) attending the guesthouse, the
horse riding school and the forest school, all located within the
same cluster, in season from early spring to late autumn.
4. Since there is no other public utility service installed in the vil
lage (gas, district heating, water, sewer systems, etc.), electricity
is also used for nontypical residential uses like household wa
ter works, pumps from wells, and at some places electric water
heaters in summer (during the winter, hot water is generated by
biomass heating).
5. Many people keep livestock, do crafts and other works which re
quire power machines (workshop machinery, stable lighting,
milking equipment, electric plane, circular saw, lawn mowers,
etc.) all of which actually in intensive use.
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6. Most people do not commute on a daily basis: many of them
have their offices, workplaces in the same house where they
live; therefore, they use electricity during daytime, as well.
7. If you analyse the structure of electricity consumption like this,
you will see that average figures and statistics may easily con
ceal many factors which may or may not increase or decrease
the mean values.
Thus, at the time being, the local grid is served by the national
transmission network at a single feeding point and by the three solar
systems on the community house and two private houses (each with a
capacity of 6.0, 5.2 and 7.0 kW, respectively). Careful design allows the
three systems to generate more electricity than actually needed; there
fore, surpluses are sold to the national grid. This could be achieved by
optimum orientation—which is also true for the village as a whole—of
both houses and the solar arrays, the site and the Mediterranean influ
ence which comes from the south in that part of the country. Modelled
production of the system gives a theoretical output of 21,000 kWh a
year. However, since there is only one meter to the service provider at
the transformer station, surplus electricity from the solar systems is
first taken by other consumers in the cluster which also include the
small dairy operation, a mixed farm and the guesthouse. Inside ac
counting is made on an annual basis by private power meters (RÁCZ, A.
ex verb. 2014).
Taking into account all the aforementioned circumstances, the per
capita consumption does not seem to be high; although, it is difficult to
state an actual figure. Also, it would be possible to improve efficiency,
mainly by the replacement of the underground cable, where network
losses are relatively high.
6.3. Heating solutions
As for the energy solutions, all of the residential heating and much of
hot water production is accomplished in the village by various biomass
installations. Most appliances are different types of individual wood
fired ovens, fireplaces, some equipped with central heating systems.
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Using in part garden refuse, prunings and coppiced wood, partly fire
wood from the communitymanaged or other neighbouring forests, the
carbon balance of these solutions is pretty much zero. However, they
have some other—minor, at the time being, manageable—adverse
implications: first of all, biomass is a resource available locally in a
limited quantity and inconsiderate extraction may lead to shortages or
quality impairment (at the current population size this is not a threat).
Secondly, the price of wood increases as big power plants in the region
(Pécs) switch to “renewable” sources such as timber (SZENDREI, J.
2005). As a results, the price of firewood for household has also sky
rocketed from HUF 4,400/m3 (11.2 GBP) in the year 2000 to
HUF 12,000/m3 (5.1 GBP) in 2004 (BORSOS, B. 2005). Last but not least,
poorly managed fire burning appliances may entail harmful and pollu
tant emissions.
Due to the potential for relative fuel scarcity and some of the envi
ronmental considerations associated with biomass based heating in
stallation alone, as a prospective future development, the application
of solar collectors, heat pumps or even a district heating system may
be considered.
Solar collectors present the most obvious and matured solution which
can be easily combined with biomass systems and may cover the
whole domestic hot water demand from March to October, without any
kind of air pollution. In fact, most houses in Gyűrűfű already use one
such system or another.
Heat pump technology has developed in recent years. Life Cycle As
sessment (LCA) shows both economic and environmental benefits over
some other solutions of heating (REY, F. J. et al. 2004). However, the
environmental burden of the whole life cycle is mostly connected to
the power consumption of heat pumps which means that the way of
the power production is a decisive factor. Unfortunately, the Hungar
ian national power generation system with its significant (40–50%)
nuclear share is amongst the most worrisome arrangements in the
European Union. On the other hand, connected to smarter and greener
local power production systems, heat pumps have the benefits of meet
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ing three different kinds of domestic heat requirements with the use of
the very same equipment: room heating in winter, domestic hot water
generation throughout the year and, finally, if poor orientation of the
building or increased summer heat due to climate change require,
cooling in summer. A good solution can be a combined system with on
thespot electricity generation by either FIO (i.e. hooked on the grid
with “feedinobligation”, a scheme with preferential takeover price for
small scale power generating installations run on renewable energy
resources) or standalone solar PV installations. It may provide a long
term, stateoftheart autonomous local solution for most energy needs
encountered in an ecovillage.
District heating is by now a widespread technology with greatly
improved efficiency rates; therefore, it might be considered in compact
small ecovillages—but not for Gyűrűfű which is too scattered for such
a system. Small scale district heating systems can be fuelled by local
biomass or solar or ambient heat (like geothermal), or better still, by a
combination of those. Supplemented with pollution control technolo
gies it also provides a great possibility to establish a clean, efficient and
cheap design (ERICSSON, K. 2009; NIJJAR, J. S. et al. 2009). In Danish eco
communities, like Svanholm or Hjortshøj, there are pilot programs to
integrate Stirlingengines into these heating systems to create elec
tricity, as well. Hopefully, the current problems, including the destruc
tive resonance, will be overcome soon.
Although, no proper calculations were made in terms of per capita
energy use in the ecovillage, it can be predicted with confidence that
the overall energy consumption and the environmental impact (eco
logical footprint, if you like) of residents here is a lot less (or smaller)
than those of an average Hungarian. While mobility needs still should
be reconsidered and further ways of lessening them or making them
more environmentally sound are required, the thoughtful original
spatial design and the newly opened potentials in terms of solar power
and thermal heating definitely improve the overall sustainability of the
project.
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7. Conclusions
In a comparison of the global trends in energy use and mobility, the
faulty paradigms of growth as an inevitable conditions precedent of
human welfare cause severe rebound effects worldwide. Conscious
design patterns with an intention to decouple human settlements from
this vicious circle are necessary to benefit from improved efficiency of
energy and transportation systems. The way out should be less energy
use and less mobility, associated with raised individual awareness and
innovative new solutions both in terms of technology and social or
ganisation (and the merger of the two).
The role of locality should be revisited. An example of doing so is
the emerging trend of ecovillages. The case study of Gyűrűfű demon
strates that, at least in terms of energy use and the Jevons paradox,
small scale sustainable settlement patterns might be a way out of the
trap. In the case of this sparsely populated ecocommunity, sustainable
transportation and mobility seem to be the major challenges and con
tinues to be the most difficult problems. According to our findings,
reduction of demand, finding or creating local solutions, improving
local food production or establishing local services may be some of the
answers (Table 1).
According to the experiences in Gyűrűfű, the current per capita
household energy consumption can be reduced to a third by efficiency
and sufficiency measures. In order to exclude the adverse consequence
of the rebound effect, the combination of these two solutions may only
be the solution. The decreased energy demand can be covered easily
with local renewable sources, in Hungarian circumstances with vari
ous combinations of biomass and solar applications. In the medium
term, use of more sophisticated ambient heat applications, such as heat
pumps can help the integration of renewable energy solutions into the
regional energy system.
As a direction for further study, the assessment of the ecovillage’s
overall energy consumption over the long term would be a useful
benchmark for comparison with other lifestyles. The size of such a
sustainable local community including the spatial structure and set
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tlement pattern also seems to be an interesting research topic, espe
cially from the viewpoint of regional interdependence.
Table 1 – SWOT analysis of the pros and cons in energetics of ecologically
sound attempts to create sustainable human settlements in rural setting
on the example of the Gyűrűfű ecovillage
Strength

 Building technology
 Local services (construction materi
als, firewood, space, recreation, local
community)

 Residential heating (no fossil re
sources)

 Building engineering solutions (wa
ter, sewer, waste)

Weaknesses

 Due to rural setting more need for
mobility (jobs, administration, shop
ping, culture)






No alternatives to car/truck use
Long distances to be covered
Electricity needs from the grid
Harmful effects of firewood

 Arable land for local food production
 Solar system
Opportunities

 CSA (community supported agricul

Threats

 Long term depletion of firewood
sources

ture, currently underutilised)

 Selfsustenance in terms of basic
human needs

 Economic costs of modern installations
 Continuous need for transport and

 Replacement of electricity from the
grid by autonomous solar systems

passenger traffic

 Environmental costs of hightech
renewable solutions such as heat
pumps, solar panels and batteries

 Lifting threats of firewood depletion
by heat pump installations run on so
lar power

 Unknown long term effects of geother
mal systems with deep bore probes

 Reducing mobility needs by telework
ing, internetbased administration (e
government) and eshopping

 Increasing efficiency in all energy
systems
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The Impact of Urban Green Spaces on Climate
and Air Quality in Cities
Abstract
Every urban landscape is significantly different from any other environment.
These urban landscapes having green spaces decreased are mainly made of
artificial surfaces which have unique physical attributes unlike any other land
scape surface. The combination of dominant artificial surfaces and decreased
vegetation creates an urban climate which influences the air quality, outdoor
thermal and human comfort. Although, half of the Earth’s population live in
cities, the importance of urban air quality and climate issues do not have a high
impact on urban planning processes despite the fact that urban weather and
climate is essential for human wellbeing.
The main objective with the present study is to investigate how urban green
spaces impact on the air quality and the microclimate in cities. Each section
examines an urban climatic process and how this process differs in an urban
environment which includes vegetation. The final section discusses how urban
green spaces can help ease the local consequences of climate change..
Key words
Urban climate; Urban air quality; Urban green space; Urban landscapes; Envi
ronmental planning
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1. Introduction
Urbanisation has a major effect on landscape surfaces: it is replacing
vegetated areas with mostly impervious artificial surfaces (GILL, S. E. et
al. 2007). It has been recognised since the early 1800s that the main
characteristics of vegetation interacts with climate (BONAN, G. B. 2002),
for example plants can provide ecosystem functions like shading and
cooling through evapotranspiration (GILL, S. E. et al. 2007). However,
the impact of impervious urban surfaces (cities) on climate signifi
cantly differs from those of vegetated (countryside) areas. These dif
ferences modify surface energy balance through change in absorption
and reflection of solar radiation (BOWLER, D. E. et al. 2010). Beside en
ergy, they also tend to alter the water cycle between land and atmos
phere. Impervious urban surfaces block water from infiltrating the soil,
and vegetation also cannot intercept water, if it is absent. This less
effective rainwater interception and storage generates more runoff
and reduces evapotranspiration in urban areas (BONAN, G. B. 2002;
GILL, S.E., et al. 2007).
These effects of the urban environment lead to altered climatic
conditions in cities which may have negative impacts on the wellbeing
of urban dwellers (BROWN, C. – GRANT, M., 2005). Present demographic
forecasts show that human populations are becoming increasingly
urbanised: Today, in the second decade of the 21st century, approxi
mately 50% of the global human population lives in cities and this rate
is expected to rise in the next 50 years. Therefore now—with the well
known urban air pollution—negative impacts of urban climatic condi
tions will also affect more and more people around the globe (BOTKIN,
D. B. – BEVERIDGE, C. E. 1997; GRIMM, N. B. et al. 2008). With the pre
dicted effects of climate change, urban climatic conditions are becom
ing an even more pressing problem. Regional consequences of chang
ing climate can be more serious in an urban area, particularly the prob
lem of increasing temperature, but several studies have showed that
anticipated negative impacts of climate change in urban areas can be
eased by properly vegetated areas (GILL, S. E. et al. 2007; BOWLER, D. E.
et al. 2010).
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Before further investigation of the subject, the definition of urban
green spaces should be clarified: “Urban green spaces are public and
private open spaces in urban areas, primarily covered by vegetation
which are directly (e.g. active or passive recreation) or indirectly (e.g.
positive influence on the urban environment) available for the users.”
(BAYCANLEVENT, T. – NIJKAMP, P. 2009). However, the definition of ur
ban green spaces differs from country to country; therefore, this is not
a categorical declaration of the concept, merely one which was care
fully selected for this paper. Since this review is primarily written for
city planners, nongovernmental organisations, scientists and other
actors who contribute to urban spatial planning and implementation to
help them understand more accurately how the climatic system works
in cities, and how vegetated surfaces can ease the arising problems
caused by urban climatic conditions. Planning and implementation
usually approach the concept of green spaces from the aspect of users;
therefore, the author of this article finds this definition the most ap
propriate for this paper.
2. Aims of the study
This paper is an overview that summarises part of the currently avail
able literature on urban climatic conditions, urban air quality, and the
expected impacts of climate change on urban climate and, furthermore,
how these conditions can be altered by urban green spaces. With ex
pectedly increasing problems in the urban climatic environment, ur
ban climatic conditions should be an issue of higher importance in
urban planning. The main purpose of this study is to help urban plan
ners, governments and other specialists who will form the spatial fu
ture of urban environments to have a better understanding of the ur
ban environment and the importance of vegetated areas in it. This
knowledge could be useful in practice and it might contribute to the
right decision making while developing a surface which may modify
local urban climatic conditions. The article might become useful for
some research groups as well, especially ones doing research on urban
spatial planning (for example the European Commission Seventh
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Framework Programme, Project Green Surge1) and working with scien
tists with many different areas of expertise.
The article presents the behaviour of energy exchanges and flows,
advection characteristics, humidity, precipitation and runoff in urban
environment, and it also discusses urban air pollution, the heat island
phenomena and the expected effects of climate change in cities. Each
section of the article shows how different vegetated areas might alter
these examined climatic properties.
3. Research methods
This study overviews findings of several researches on urban climatic
conditions, impacts of urban vegetation on these unique climatic con
ditions and, moreover, how climate change interferes with these. This
paper does not contain any empirical research results. The aim is to
give a proper overview on the main findings and expert opinions of the
most relevant literature on the discussed subjects.
To find proper and the most relevant studies in these topics, search
engines were used, in particular Google2 and Google Scholar3 Many
different kind of search key words were used—because the article
concerns several areas of different disciplines—such as “urban cli
mate”, “urban atmosphere”, “urban heat island”, “air pollution in cit
ies”, or “climate change in cities”, “climate change adaptation in cities”,
“impacts of evapotranspiration”, “ecology of cities”, “climatic effect of
urban vegetation”, “urban green areas” and “urban greening to cool
cities”. The articles were searched for on several websites, mostly on
ScienceDirect4 and SpringerLink5. Each list of references was also thor
oughly examined for every study that proved to be a useful material
for this literature research paper. The articles which cited the actual
paper were searched for, too.

1

http://greensurge.eu/
www.google.com
3
http://scholar.google.hu/
4
www.sciencedirect.com
5
http://link.springer.com/
2
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Since this study is a review, results are seen under the section ‘Dis
cussion’.
4. Discussion
Unique climatic conditions in urban areas are results of the built envi
ronment formed by varied artificial surfaces that have different water
and energy receipts and losses from those of rural areas. Quality, quan
tity and geometrical characteristics of the built surfaces have signifi
cant impact on local climatic conditions, as well. The urban climate is
also characterised by the lack of vegetated areas and the continuous
and intensive anthropogenic activity like indoor heating and cooling
(SMITH, C. – LEVERMORE, G. 2008). This environment results in a climate
which is specific to urban areas. Cities on the northern hemisphere
have average 2°C higher temperature, 12% less solar radiation, 8%
more clouds, 14% more rainfall, 10% more snowfall and 15% more
thunderstorms annually compared to the conditions of rural environ
ments (TAHA, H. 1997).
4.1. The planetary boundary layer above cities
With the surface altered and climatic conditions modified, the plane
tary boundary layer above cities is changed, as well. The structure of
this layer is primarily determined by the heterogeneity and physical
attributes of artificial surfaces and the geometry and density of the
built environment (ARNFIELD, A. J. 2003). The urban environment re
sults in a unique boundary layer above cities. This is a sublayer of the
planetary boundary layer (PBL) and is called urban boundary layer
(UBL). To properly examine its structure, see Figure 1.
The urban boundary layer (UBL) is characterised by strong turbu
lences enhanced by the roughness of city surface and long wave radia
tion emitted by urban surfaces (ARNFIELD, A. J. 2003). The lowest layer
of the UBL is called urban canopy layer (UCL) which is located between
the ground and the rooftop levels (ARNFIELD, A. J. 2003; COLLIER, C. G.
2006). In the UCL the airflow and energy exchanges are determined by
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microscale, sitespecific characteristics and processes (ARNFIELD, A. J.
2003). The urban canyon (UC) is a special type of UCL which has tall
buildings tightly next to each other along both sides of the street. Air
flow and energy exchanges are defined here like in the UCL, but the
flows are mostly horizontal (ARNFIELD, A. J. 2003).

Figure 1 – Structure of the urban boundary layer. SVF is the sky view factor
Source: COLLIER, C. G. (2006)

The next layer upwards is the roughness sublayer. The most de
terminative here is not the height and vertical temperature gradient of
urban elements, but the horizontal distance scale determined by inter
element spacing. Strong vertical shear, large turbulence intensities and
local advection resulting from extreme heterogeneity are common in
this layer (ARNFIELD, A. J. 2003). The significance of individual rough
ness elements decreases above the roughness sublayer because of the
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blending effect of turbulent mixing (ARNFIELD, A. J. 2003). In this layer,
air and energy flows are determined by the cumulative effects of a
larger part of the urban surface; therefore, the height of turbulent flux
es is constant (COLLIER, C. G. 2006).
The urban mixed layer (UML) fills the rest of the UBL upwards. In
dividual buildings and streets alone do not have much impact on the
flows and structure of the UML; these are rather determined by
mesoscale urban processes and elements. With low wind velocity the
UML may string out above rural areas downwind of the city even for
hundreds of kilometres long, and therefore it is usually called urban
“plume” (COLLIER, C. G. 2006).
The microclimatic conditions of urban areas and the climate of en
tire cities are defined by physical interactions and processes between
the urban surfaces and the layers presented above (ARNFIELD, A. J.
2003; COLLIER, C. G. 2006).
4.2. Energy exchanges and flows in urban environments
On the Earth’s surface, the main source of energy in the climatic system
is the Sun. Incoming solar radiation reaches the atmosphere and, as it
passes through, some of it may be absorbed by molecules in the air,
some of it is scattered in all directions. The scattered radiation is called
diffuse and the nonscattered is called direct solar radiation (BONAN, G.
B. 2002).
As incoming solar radiation reaches the surface, it is either ab
sorbed or reflected back to the atmosphere. The amount of radiation
that reaches the surface depends on the cloud coverage, air pollution
and the shading objects on the surface (BONAN, G. B. 2002).
The cloud coverage is a very important factor of how surface and
nearsurface air temperature develops that and it has opposite effects
during the daytime and at night. During the daytime part of the in
coming solar radiation is absorbed and reflected by the clouds, there
fore the surface cannot absorb as much long wave radiation as without
or with a less extent cloud cover. On the other hand, nocturnal cloud
cover leads to an opposite effect, it absorbs the long wave radiation
332

Geographical Locality Studies 2014 Volume 2, Number 1

emitted by the surface, hence keeps a significant amount of heat near
the surface (RAMANATHAN, V. et al. 1989).
The amount of incoming short wave radiation that reaches the sur
face in urban areas is typically 2–10% lower than in rural areas. This is
primarily caused by higher pollutant concentration in the city air. Aer
osol particles—which low atmospheric pollution is rich in—are bigger
and have darker colour than other particles in the atmosphere and,
therefore, have a significant shading effect. The other main reason of
the lower amount of short wave radiation in the urban boundary layer
is that less radiation can be reflected from the surface. This happens
because most urban surfaces have significantly lower albedo values
than rural, vegetated surfaces (OKE, T. R. 1982). Table 1 shows albedo
values of a few typical urban surfaces.
Table 1 – Some typical albedo values of urban surfaces
Source: NAGY, I. (2008)
Surface type
Street asphalt
Concrete wall
Concrete wall covered with white paint
Brick wall
Freestone
Window glass when incoming radiation’s incidence is >60°
Window glass when incoming radiation’s incidence is 10°60°

Albedo
0.05–0.02
0.1–0.35
0.71
0.2–0.4
0.2–0.35
0.08
0.09–0.52

In the urban boundary layer, significant part of incoming long wave
radiation is absorbed by atmospheric pollutants and city surfaces then
reemitted into the air (OKE, T. R. 1982). Due to lower albedo values,
urban surfaces can absorb more long wave radiation than green spaces
(TAHA, H. 1997). There is also surplus long wave radiation emission
from urban surfaces which is derived from anthropogenic activity like
indoor heating. Emitted radiation can be absorbed by air pollutants
and reemitted to the atmosphere once again (OKE, T. R. 1982).
In the urban canopy layer, conditions slightly differ from those of
the urban boundary layer due to the geometry of surface elements.
There are complex shading and reflection patterns which depend on
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the height of buildings and the orientation of streets. This can create
radiative trapping within the canopy layer and result in more solar
radiation absorption than expected based on the albedo and the reflec
tivity of surface materials (BONAN, G. B. 2002).
Table 2 presents how urban and rural environments differ in sur
face albedo values. This table shows the mean monthly albedo values
of different types of urban and—for comparison—rural landcoverage
in February, April, July and September. The values are based on satel
lite data analysis.
Table 2 – Mean monthly albedo values of different types of urban and rural
land coverage.
Category names: CDWN – city downtown, HDR – high density residential, COUT – outlying
city, MDR – medium density residential, LDR – low density residential, PFOR – forested
park, FDEC – deciduous forest, FEVG – evergreen forest, WFOR – forested wetland, WNF –
nonforested wetland, AG – agriculture, RANG – range, PNF – nonforested park, L – lake
Source: BREST, C. L. (1987)

Urban area

Subur
ban
area

Tree vegetated
area

Feb.

Apr.

July

Sept.

334

Nontree vegeta
tion
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Radiative trapping and the amount of radiation that reaches the
surface greatly depends on the Sky View Factor (SVF) which measures
the fraction of the sky that can be seen from ground level. For an infi
nitely long street sky view factor is
where a is the angle defined by

where H is building height and W is street width (BONAN, G. B., 2002).
Figure 2 shows sky view factor of three types of urban area.

Figure 2 – Three 180° fisheye photographs of particular sites of Göteborg
and their SVF.
(a) Open square, SVF=0.93; (b) street intersection, SVF=0.47; (c) street canyon, SVF=0.29
Source: ELIASSON, I. (2000)
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Another significant aspect of urban energy balance is the ratio of la
tent and sensible heat. Ratio of latent heat fluxes decreases with the
increasing ratio of artificial surfaces (OKE, T. R. 1982; BONAN, G. B.
2002) because these surfaces are impervious and cannot keep as much
water in the local climatic system as vegetated surfaces can (GRIMM, N.
B. et al. 2008).
4.2.1 Energy exchanges and flows in urban environments with vegetated
areas
One of the significant impacts of vegetated areas both on urban and
rural climate is that surfaces planted with trees have less diffuse and
direct solar radiation income than open spaces with herbaceous plants,
asphalt or other artificial surfaces. Direct radiation values differed
more between treecovered and open spaces than diffuse values;
therefore, trees have greater influence on direct radiation income
(TOOKE, T. R. et al. 2011).
Part of the incoming solar radiation which impinges upon vege
tated surfaces is absorbed by them.
Plants use some of this absorbed energy for photosynthesis which
process has a heat lowering effect on the air nearby. However, the
efficiency of the energy transformations of photosynthesis is relatively
low; so it has an effect of no significant consequence on air tempera
ture (GIVONI, B. 1991).
Most of the absorbed solar radiation is used in evaporation (GIVONI,
B. 1991) which occurs when unsaturated air and any kind of wet sur
face, thus also leaf surfaces come in contact. The other significant en
ergy consuming phase transition that comes into question about vege
tation is transpiration. It occurs since plants move water of the soil
actively into the air through their leaves (BONAN, G. B. 2002). The in
tensity of transpiration depends mostly on photosynthesis since it
happens only when the microscopic pores (stomata) are open on leaf
surfaces which CO2 absorption occurs through. These stomata are only
open during the daytime when surrounding climatic conditions are
optimal for photosynthesis (BONAN, G. B. 2002).
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Evapotranspiration, as being an energy consuming process, has a
significant effect on local air temperature while it increases the ratio of
latent heat in the local climatic system (BOWLER, D. E. et al. 2010). The
intensity of evapotranspiration is determined by the stomatal physiol
ogies, the air temperature (when it is too hot or cold, stomata are near
ly or utterly closed), humidity of the atmosphere (low humidity in
creases evapotranspiration) and by wind velocity. Low wind velocity is
welcome as it dispatches the air with high humidity above the leaves
and brings less humid air, therefore evapotranspiration can be in
creased. However, too high wind velocity can desiccate the leaves,
hence when this condition occurs, stomata are closed (BONAN, G. B.
2002).
One of the most determining factors what controls the intensity of
evapotranspiration is the amount of water that vegetation can absorb
from the soil. In urban environments most of the rainwater cannot
infiltrate the soil, therefore anthropogenic watering can be a crucial
element of increasing latent heat ratio (ARNFIELD, A. J. 2003).
Trees and bigger shrubs also have a passive cooling effect on local
climate other than evapotranspiration: they block part of incoming net
solar radiation from the surface through shading (SHASUABAR, L. –
HOFFMAN, M. E. 2004). The rate of this cooling effect depends on the
type and density of vegetation, geometry of builtup areas, albedo, and
nearby traffic load (SHASUABAR, L. – HOFFMAN, M. E. 2004).
The shading effect of trees can be measured by the sky view factor
of the vegetated surface. Tree canopy can significantly reduce an area’s
SVF (Figure 3) (COHEN, P. – POTCHTER, O. – MATZARAKIS, A. 2012).
When the energy budget of an urban area is studied, albedo of the
urban surfaces has to be examined. Low albedo values in cities can be
aided by paying attention when picking colours of buildings and sur
faces. For example during constructions and renovation the colour of
outside walls and other surface materials should be chosen to raise
albedo values where needed (SHASUABAR, L. – HOFFMAN, M. E. 2004).
Vegetated areas can also ease this problem by having higher albedo
values than those of the average built environment. Areas covered with
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mostly herbaceous plants like spontaneous vegetation or cultivated
lawns have higher albedo values than areas overgrown mainly with
trees (ROBINSON, S. L. – LUNDHOLM, J. T. 2012).

Figure 3 – Some typical urban green spaces with their rate of treecoverage
and sky view factor in Tel Aviv
Source: COHEN, P. – POTCHTER, O. – MATZARAKIS, A. (2012)

Urban green spaces can have a great influence on local climatic en
ergy budget through evapotranspiration, shading and providing higher
albedo values. By only evapotranspiration, vegetation can result in a
temperature 2–8°C lower in vegetated areas than in their surrounding
urban, built environment (TAHA, H. 1997). Even small treecovered
areas and areas overgrown mainly with herbaceous plants can have an
average 2–3°C cooler air temperature than their surroundings (HUANG,
Y. J. et al. 1987).
Areas planted with trees can have the lowest SVF values and evapo
transpiration capacity and they have higher albedo than the average
surrounding built elements; therefore, they have the most significant
cooling effect among urban green areas. The more extensive an area is
and the more densely planted with trees it is, the greater its local cool
ing effect is (BONAN, G. B. 2002; SHASUABAR, L. – HOFFMAN, M. E. 2004;
ROBINSON, S. L. – LUNDHOLM, J. T. 2012). Furthermore, trees are less
sensitive to drought than grasslands; therefore, they cannot lose their
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ability to evapotranspirate as easily as open spaces planted with her
baceous flora can (GILL, S. E. et al. 2007).
4.3. Advection characteristics in the urban atmosphere
Direction and speed of wind in an urban climate are determined by the
regional wind patterns, but it can be significantly altered in the urban
environment (BONAN, G. B. 2002). When moving air reaches the city it
meets roughness elements that are mainly buildings. They wake tur
bulences and decrease wind speed due to their large surfaces (COLLIER,
C. G. 2006). Moreover, street geometry determines the wind direction
(SMITH, C. – LEVERMORE, G. 2008) and is able to create areas with higher
wind speed and eddy circulations (ELIASSON, I. 2000). However, rela
tively low wind speed can cause bad ventilation which can lead to un
healthy air quality in the city (ELIASSON, I. – UPMANIS, H. 1999). Street
orientation can provide a great deal of help in avoiding poor ventila
tion. To reach this goal, optimal street angle to the prevailing wind
direction should be 45° (SMITH, C. – LEVERMORE, G. 2008).
Temperature differences between the city and the surrounding ru
ral or suburban areas and inside the urban environment can induce
weak airflows (ELIASSON, I. 2000) which can turn into local circulations
(BONAN, G. B. 2002). Figure 4 shows two typical urban air circulations.

Figure 4 – Urban heat island circulation (UHIC) or country breeze and park
circulation (PC) or park breeze
Source: ELIASSON, I. – UPMANIS, H. (1999)
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Warmer air rising from the urban climatic system is replaced by
cooler air from the surrounding rural area; therefore, circulation is
induced in the urban boundary layer. This circulation is called country
breeze (ELIASSON, I. 2000; BONAN, G. B. 2002) or urban heat island cir
culation (UHIC) (ELIASSON, I. – UPMANIS, H. 1999; COLLIER, C. G. 2006).
Park breeze or park circulation (PC) is an outflow of cool air from
parks towards the surrounding built areas (ELIASSON, I. – UPMANIS, H.
1999; ELIASSON, I. 2000).
4.3.1. How vegetated areas affect advections in urban atmosphere
Urban green spaces can affect local wind patterns such as speed by
physically blocking the airflow. The extent of this impact depends
mostly on the type of vegetation and on planting patterns. Green areas
planted mainly with herbaceous vegetation allow the best ventilation
conditions. These areas are disadvantageous where average regional
wind speed values are high, especially in cold climates. Bushes mostly
affect the airflow near the ground surface while trees impact on higher
levels of airflow in the urban boundary layer (GIVONI, B. 1991).
An area with grass and scattered, isolated trees can concentrate the
airflows in the canopy layer, while it improves ventilation near the
ground level. This can be considered a rather positive effect in hot
regions. Densely planted trees and shrubs, however, can significantly
reduce wind speed. This can be quite advantageous under cold, windy
climatic conditions (GIVONI, B. 1991).
Parks have lower average air temperature than surrounding built
urban areas due to their impact on the local climatic system (Chapter
2.1). In the urban canopy layer this temperature difference can induce
an air circulation called park circulation or park breeze (Figure 4). The
circulation creates a weak airflow from the vegetated area towards the
builtup areas (ELIASSON, I. – UPMANIS, H. 1999).
The park breeze is usually best developed between 2–3 hours after
sunset and may reach a distance less than approximately 250 metres
from the side of the park (ELIASSON, I. – UPMANIS, H. 1999).
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4.4. Humidity of urban air and how urban green areas affect it
The decreased level of evapotranspiration and the low ratio of water
absorption, which is normally caused by built surfaces, result in an
urban air condition low in moisture. Beyond the ratio of urban green
spaces, the humidity of air depends also on incoming solar radiation
and city ventilation (NAGY, I. 2008).
Intensity of anthropogenic activity in urban areas can also influence
the amount of water vapour in the local air system, since burning of
fossil fuels increases the air humidity (SOUCH, C. – GRIMMOND, S. 2006).
Evapotranspiration increases the humidity of air through active and
passive vaporization (GIVONI, B. 1991; BONAN, G. B. 2002). However, the
amount of moisture in the air affects the intensity of evapotranspira
tion, since, with the amount of water vapour in the air increasing, the
water potential—which is a negative suction—decreases. Water is
moving from higher to lower water potential; the greater difference
between those two values is, the more intensive evapotranspiration is
(BONAN, G. B. 2002).
4.5. Precipitation and runoff in urban environments
Urban climatic conditions can alter the characteristics of precipitation
in the urban environment. The urban heat island circulation brings air
rich in moisture—and has lower temperature than the surrounding
rural areas do—in the place of the rising hot, dry urban air. However,
the urban atmosphere can be highly polluted and have high concentra
tions of particulate condensation nuclei. These two conditions com
bined may result in increasing precipitation and greater cloudiness
and fog in the urban environment (ELIASSON, I. 2000; PICKETT, S. T. A. et
al. 2001; BONAN, G. B. 2002). Average annual precipitation can be high
er in cities by 5–10% than in their surrounding rural areas (PICKETT, S.
T. A. et al. 2001).
Some studies have shown that probability of precipitation is in
creasing during the week and it reaches its maximum at weekends.
This is caused by higher concentration of air pollutants in the urban
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atmosphere from increased activity of manufacturing and transporta
tion on workdays (PICKETT, S. T. A. et al. 2001; BONAN, G. B. 2002).
In cities surface runoff is increased from average 10% to 30%
(PICKETT, S. T. A. et al. 2001). Rainwater turns to runoff in a higher rate
due to reduced vegetated surface areas and the high rate of impervious
surfaces like rooftops, streets or parking lots. The rainwater from sur
face runoff is quickly collected by sewers and other artificial drainage
systems and transported into river channels. Thus it eliminates most of
the precious water from the urban climatic system (BONAN, G. B. 2002).
When intensive precipitation occurs, for example during thunder
storms, the drainage system can fill up quickly, therefore the chance of
flood increases (BOTKIN, D. B. – BEVERIDGE, C. E. 1997). Furthermore, the
quality of this collected runoff water can be very poor because it accu
mulates pollutants from buildings, roadways, and parking lots through
its way to the drainage system (GRIMM, N. B. et al. 2008).
4.5.1. The impact of urban green areas on precipitation and runoff
Urban green areas may increase the probability of precipitation by
emitting moisture into the urban atmosphere by evapotranspiration
(GIVONI, B. 1991; PICKETT, S. T. A. et al. 2001).
In vegetated areas precipitation falls upon foliage, leaves and soil.
These surfaces collect most of the rainwater that falls upon them, and
when surrounding climatic conditions are suitable, evapotranspiration
occurs (BONAN, G. B. 2002). Therefore, vegetated surfaces are more
effective in rainwater storage and decreasing runoff than builtup ar
eas. Its efficiency, however, depends on the type of soil and the vegeta
tion that covers it (BONAN, G. B. 2002; GILL, S. E. et al. 2007). Trees can
hold much more water than shrubs and herbaceous plants and they
are the most effective in rainwater storage on sandy soils that water
can infiltrate faster (GILL, S. E. et al. 2007).
In addition, vegetated areas intercept precipitation, hold water
temporarily and return it into the climatic system due to evapotranspi
ration. These qualities of vegetated surfaces reduce surface runoff also
by increasing infiltration into the soil (CAMERON, R. W. F. et al. 2012).
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4.6. The urban heat island
The urban heat island (UHI) phenomenon means that cities often have
higher air temperature than their surrounding rural areas (OKE, T. R.
1982). The value of this temperature difference is defined by urban
geometry, surface characteristics, urban extent, intensity of anthropo
genic activity and further regional climate factors (KIRCSI, A. et al. 2005;
MCCARTHY, M. P. et al. 2010). The main suggested causes of the urban
heat island are summarised in Table 3.
Table 3 – Suggested causes of the urban heat island
Source: OKE, T. R. (1982)
Layer

Canopy layer

Altered energy balance terms
leading to positive thermal
anomaly
Increased absorption of short
wave radiation
Increased long wave radiation
from the sky
Decreased long wave radiation
loss
Anthropogenic heat source
Increased sensible heat storage
Decreased evapotranspiration

Boundary
layer

Decreased total turbulent heat
transport
Increased absorption of short
wave radiation
Anthropogenic heat source
Increased sensible heat input
entrainment from below
Increased sensible heat input
entrainment from above
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Features of urbanisation
underlying energy balance
changes
Canyon geometry – increased
surface area and multiple
reflection
Air pollution – greater absorption
and reemission
Canyon geometry – reduction of
sky view factor
Building and traffic heat losses
Construction materials –
increased thermal admittance
Construction materials –
increased ‘water proofing’
Canyon geometry – reduction of
wind speed
Air pollution – increased aerosol
absorption
Chimney and stack heat losses
Canopy heat island – increased
heat flux from canopy layer and
roofs
Heat island, roughness –
increased turbulent entrainment
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Builtup areas— that mainly form urban environments—can store
a large amount of heat due to their high tendency to absorb thermal
radiation and their generally low albedo (GRIMMOND, C. S. B. – OKE, T. R.
1999; SMITH, C. – LEVERMORE, G. 2008). Additionally, radiation emitted
by built surfaces is reflected or absorbed again by buildings and air
pollution, thus net losses of heat by long wave radiation remain low in
urban areas and may increase the local air temperature (SOUCH, C. –
GRIMMOND, S. 2006; SMITH, C. – LEVERMORE, G. 2008).
Intensity of the urban heat island is increased further by lower
wind speeds, less evapotranspiration due the high rate of built sur
faces, and anthropogenic activity. Air conditioning, industrial activity
and transportation are additional heat sources in urban environments;
furthermore, these activities induce weekly cycles in urban heat island
intensity (WILBY, R. L. 2008).
Intensity of urban heat island is usually negligible during the day,
but after sunset it reaches its maximum shortly (PICKETT, S. T. A. et al.
2001; SMITH, C. – LEVERMORE, G. 2008). Approximately 2–3 hours after
sunset air temperature of the city can be up to 5–10°C warmer than in
the surrounding countryside (Pickett, S. T. A. et al. 2001).
The UHI intensity decreases with increasing wind speed and cloud
cover, and it is best developed in the warm seasons of the year during
anticyclonic conditions (WILBY, R. L. 2008). The effect of UHI may be
the contrary, if urban areas have higher rate of irrigated vegetation
than surrounding areas do, for example in arid or semiarid climates.
Under these conditions urban air temperature may be cooler during
the daytime than in the surrounding countryside (WILBY, R. L. 2008;
SCHWARZ, N. et al. 2012).
Vegetated surfaces may help ease the problems caused by the ur
ban heat island due to their advantageous impacts on the local climatic
system. Further investigation in the subject can be found in Chapter 8.
4.7. Air pollution in cities
The atmosphere above urban areas is usually rich in air pollutants due
to the intensive anthropogenic activities like burning fossil fuel and
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industrial activities (BERRY, B. J. R. 1990). In cities, transportation
seems to be the most important source of air pollutants such as nitro
gen monoxide (NO) and nitrogen dioxide (NO2). This results in a higher
level of tropospheric ozone (O3) in the atmosphere of the city (MAYER,
H. 1999). The concentration of ozone in the urban atmosphere is also
determined by the emission of volatile organic compounds (VOCs)
(WILBY, R. L. 2008). The O3 in the atmosphere is produced in chemical
reactions from precursors like nitrogen oxides and VOCs (DICKERSON, R.
R. et al. 1997; MAYER, H. 1999). With high concentrations of ozone, and
under certain climatic conditions, photochemical smog can develop
which can cause several types of health problems for every being and
dweller of the city (DICKERSON, R. R. et al. 1997; WILBY, R. L. 2008).
Aerosols are also important air pollutants due to their dangering ef
fects on human health. These are solid or liquid particles not larger
than 1–100 nm, and they are made of organic compounds, loose soot
and other materials mostly derived from anthropogenic activities
(SALMA, I. et al. 2012).
Air pollution can reduce incoming solar radiation by up to 20%;
therefore, it can have a significant impact on local climatic conditions
(ARNFIELD, A. J. 2003).
As mentioned in Section 1, when urban plume occurs, it can carry
the pollution downwind above the surrounding rural areas (COLLIER, C.
G. 2006).
4.7.1 Impact of vegetated areas on urban air pollution
Urban green spaces can influence urban air quality by filtering part of
the pollution from the air. The capacity of the filtration increases with
the amount of leaf surface, therefore deciduous trees are the most,
while evergreen trees and grass are least efficient. With the positive
effects on wind conditions, vegetated areas are able to strengthen city
ventilation, thus they improve urban air quality (GIVONI, B. 1991).
However, urban green spaces planted with trees and shrubs are the
most efficient in decreasing air pollution; grassy open spaces are still
more efficient than open spaces covered with artificial surfaces. Little
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grass leaves make practices in the airflow near the surface drop down,
causing a socalled ‘latticeeffect’. If trees and shrubs were added to
these urban grasslands, a larger volume of air would slow down and
settle more of its dust supply (GIVONI, B. 1991).
Although, urban green spaces can significantly enhance urban air
quality, in small areas they might cause more harm than good. For
example, areas planted with willows or oaks can radically increase
VOC (for example isoprene) concentration locally (WILBY, R. L. 2007).
4.8. Impacts of climate change in cities and how urban green spaces can
help
Every city is exposed to the predicted effects of climate change and
these may be more intensive in the urban environment than in rural
environments. It is likely that the frequency of hot nights in urban
areas is going to be increased by the urban heat island (MCCARTHY, M.
P. et al. 2010). This can have serious consequences during heat waves,
and the frequency of those will also expectedly increase. In rural areas
the extended vegetated surfaces allow the air to cool down signifi
cantly during the night. However, this positive process is obstructed in
cities by the urban heat island (WILBY, R. L. 2007; MCCARTHY, M. P. et al.
2010). These conditions increase the thermal stress of urban dwellers
and may cause a growth in the rate of mortality during heat waves
(MCCARTHY, M. P. et al. 2010).
It has commonly been presumed that the risk, intensity and fre
quency of extreme weather conditions—like heat waves, intense pre
cipitation, destructive thunderstorms and floods—are increased by the
changing climate. Due to their thermal and other physical characteris
tics (Sections 1–6), the urban environment might face the most severe
effects of these changes (WILBY, R. L. 2007).
Urban green spaces might affect ease the anticipated negative ef
fects of climate change in cities. Vegetated areas can reduce urban air
temperature due to incoming direct and diffuse solar radiation absorp
tion (GIVONI, B. 1991), shading (SHASUABAR, L. – HOFFMAN, M. E. 2004),
and evapotranspiration. This latter one has the most significant effect
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on latent and sensible heat flux ratio and with proper vegetation the
gradient of sensible and latent heat flux could be greatly reduced by it
between rural and urban areas (AVISSAR, R. 1996).

Figure 5 – Maximum surface temperature in highdensity residential areas,
with current form and when 10 per cent green cover is added or removed.
Dashed line shows the temperature for the 1961–1990 current form case.
Source: GILL, S. E. et al. (2007)

Figure 6 – Maximum surface temperature in town centres, with current
form and when 10 per cent green cover is added or removed. Dashed line
shows the temperature for the 1961–1990 current form case.
Source: GILL, S. E. et al. (2007)
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Figure 5 and 6 demonstrate the probable impacts of increased and
decreased green areas on estimated maximal surface temperature till
2080 with high and low global CO2 emission scenarios in two urban
areas.
Vegetated areas might help form sufficient ventilation for the city
(GIVONI, B. 1991) and when the park breeze phenomenon occurs, it
might decrease the air temperature in the builtup environment
around vegetated areas (ELIASSON, I. – UPMANIS, H. 1999).
Urban green areas also increase the moisture in the urban atmos
phere (GIVONI, B., 1991; BONAN, G. B., 2002) and decrease the probabil
ity and negative effects of serious floods (CAMERON, R. W. F. et al. 2012).
To achieve the best impacts of urban green spaces on urban climatic
conditions and the probable effects of climate change, type and struc
ture of green areas should be selected carefully. In hot, arid climates
the best course of action is to plant large parks dense with deciduous
trees and shrubs. In these regions positive effects of shading and evap
otranspiration are very welcome, and the wind speed lowering effect
of this kind of vegetation is not likely to cause any discomfort (GIVONI,
B. 1991). However, when the natural water supply is limited, vegetated
areas have to be watered artificially to prevent the reduction of evapo
transpiration intensity (GIVONI, B. 1991; GILL, S. E. et al. 2007). Addi
tionally, wind protection might have crucial effects on urban thermal
comfort in arid regions where cold winters are common (GIVONI, B.
1991).
Shade and wind are important in hot, humid climatic regions, there
fore providing shade and minimising blockage of the wind should be
the most crucial aspects in planning green areas in these regions. To
reach this goal densely planted deciduous trees with soils covered with
herbaceous plants should be the dominant type of vegetation (GIVONI,
B. 1991).
In cold climates access to sunlight and protection from wind should
be in the focus when planning green areas. High and dense line of ev
ergreen trees with belts of evergreen shrubs planted here along the
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border of open green space might provide little shading and sufficient
protection from the cold, dry winds (GIVONI, B. 1991).
5. Conclusion
The aim of this review was to give introspection about the state of
urban climatic conditions. These might result in an unpleasant and
unhealthy environment for city dwellers and with the probable causes
of climate change these could indicate that cities are going to face seri
ous problems in the future. The article is also entitled to show that
with properly formed urban green areas these problems can be signifi
cantly eased. However, to gain the most needed impacts from urban
green areas, understanding of urban ecological systems and the urban
structures is crucial (PICKETT, S. T. A. – CADENASSO, M. L. 2008).
Today many different actors and decisionmaking processes alter
the face of urban environments; however, to develop an urban area
could be quite challenging due to its wield complexity. One single al
teration—for example changing the colour of an outside wall of a
building, or cutting some trees in a park to have a bit more open green
space for social usage—could lead to various types of consequences
such as altered climatic conditions. Furthermore, spatial planners and
decisionmakers have to consider many different economic and social
interests as well. As it can be seen, several different areas of expertise
are needed for spatial alterations in cities; however, all the required
ones are rarely involved in urban spatial planning and implementation.
This article might give some necessary information about urban cli
mate and the impacts of urban green areas to various kinds of actors in
urban spatial development.
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Abstract
Despite the economic crisis in the 2000s, the number of newly built homes has
duplicated in comparison with the period between 1980 and 2001. One can find
both green zone and brown zone investments among the recently developed
residential areas; the traffic infrastructure is designed to catch up with the de
velopment of those new ones. In some cases, the latter one even gets ahead. Sev
eral districts of Frankfurt provide good examples for other European cities to
show the way in which the mentioned two closely related fields can be jointly
investigated. 90% of the development of traffic infrastructure concentrates on
zero emissions having the establishment of tram and subway systems (Light Rail
System and Stadtbahn), in scope along with purchasing transport vehicles. As the
continuity of the period until 2021, the emphasis is put on the renovation of tram
lines as well as building crosstown traffic network resulting in the increase of
the number of passengers and less transfers on different lines. This article looks
into the historical development of the Frankfurt transport system and summaries
its infrastructural improvement.
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1. Introduction
The system of the Frankfurt fixedrail public transport is top ranked at
European level in terms of its organisation, technical standards and
pricing policies. By connecting the public transport of the suburban
areas with the city centre, the tram has been gaining great popularity
with the help of integrating various networks of fixedrail traffic. The
largescale preparation plans of subway system establishment (Light
Rail Sytem and Stadtbahn) were highly influenced by the newest ex
press lines (Commuter Train System or SBahn) and the change of the
economic environment. After the year 2000, experts have faced new
challenges by building new residential areas and the process of re
urbanisation. The present study attempts to introduce both the histor
ical background and the correlation between the most important pro
jects of urban development and newly built intown fixedrail traffic
systems. Nevertheless, the study also highlights the author’s personal
proposals to build such an effective public transport system similarly
to that of Frankfurt for which Geographical Locality Studies provides an
excellent platform for the author to present this German city’s efficient
and pioneering system as a good example of sustainable urban
transport.
2. Research methods
The history of Frankfurt’s public transportation goes back a long time.
Although, there has been a continuous development and expansion,
there is a very little information that has been documenting the chang
es. The majority of these are kept and preserved by the Frankfurt
Tramway Society (Historische Straßenbahn der Stadt Frankfurt am Main
e.V.). The author of this article in this research has identified the most
significant changes after the year 2000 and has collected all the data
from first hand resources. Putting these changes into focus and analys
ing them are a crucial part of the modern city planning of Frankfurt,
because they strongly affect the future layout of transport routes. The
amalgamation, organising and setting up a chronological order of all
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the collected information and data in this article are published for the
first time.
3. Historical background and development of lines
The development of Frankfurt public transport can be classified in
different chronological stages. The investigation of great changes in the
system can help figure out those important turning points which are
linked with historical events, political terms and changes triggered by
the growth of the city. Nowadays, the latter two phenomena are still
defining factors. The length of the present study does not allow an in
depth research; however, it is essential to review the history in order
to have a better understanding of current improvements and the pro
cess of urban development.
The first horse tramway was brought into use in 1872 ensuring the
east–west connection between the downtown (Hauptwache, later Kon
stablerwache) and Bockenheim (independent city until 1st April 1985).
The expansion of the network was improving; by 1980 the total length
was 30 kilometres. The appearance of electricity in public transport
initiated important changes in terms of both technical standards and
system structure. The onemetergauge Frankfurt–Offenbach tramway
(Frankfurt–Offenbach Trambahn Gesellschaft – FOTG) (Figure 1) was
opened in two steps in 1884. This line was the first one of its kind in
Germany. Nowadays, the line is still a prominent part of the system, but
the length has been shortened and terminates at the border of the
suburban area of Offenbach (HANNADAOUD, T. 2000).
According to HANNADAOUD, T. (2000), the first local steamtraction
train line in Frankfurt was opened in 1888 (with locomotive and pas
senger and goods wagons) between the northern area of the down
town (Eschenheimer Tor) and Eschenheim. The company Frankfurter
Lokalbahn AG (FLAG) established an isolated Oberursel unit in 1899.
The Eschenheim line had been electrified by 1908 where a part of it
operates underground since 4th October 1968 becoming the core of the
A line (AStrecke) handling the most traffic including the Oberursel
isolated area.
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Between 6th February 1889 and 18th April 1889, the steamtraction
forest line (WLB – Waldbahn) (Figure 1) was built in two steps in the
southern area of the River Main which was quite similar to FLAG in
operation. This line provided a connection among Frankfurt Sachsen
hausen, Niederrad, Schwanheim and the city of NeuIsenburg. At the
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beginning, passenger traffic was not so prominent and the majority of
the transport of goods included the one from the mines of Niederrad
and Schwanheim which was used in city constructions. By the exhaus
tion of these mines, the amount of transport of goods had decreased. In
contrast, passenger traffic developed a lot as even sixcarriage passen
ger trains were needed at weekends and on bank holidays (HANNA
DAOUD, T. 2000).
WLB became part of the tram system through multiple steps until
1929. Various modifications were implemented in its route adjusting it
to the city’s expansion (western part of Goldstein, Niederrad). The
tramline heading to NeuIsenburg has maintained its popularity even
after 100 years, and the forest is still an attractive tourist destination
(Frankfurter Stadtwald—5785 hectares of area).
Much ahead of its age, a new three kilometre line was opened on
the 1st January 1897 operating with batterysupplied engines, connect
ing the railway station (which is now the central station) and the Gal
lus district. The line can be regarded as an experiment as it was ex
tended on the 1st September 1910 as far as the western border of dis
trict Gallus (practically the border of Frankfurt). The overhead electric
ity supply was also introduced on this line. In harmony with other
parts of the tramway network, the onemeter gauge Frankfurt–
Offenbach line was reorganised in 1906. The tramline in Offenbach was
also built by that time; however, the connection between the two sys
tems was established on the 28th December 1910. By 1914, towns in
the northern part of Frankfurt had been integrated into the transport
system. The branchrailways from Bonames, Niedereschbach, Bad
Homburg (Taunus) were integrated in 1910, and other branchrailways
from Niederursel, Bommersheim became part of the system in 1913.
The already mentioned isolated system of Oberusel was also integrated
in 1913. The tramway system was fully built in the northern area of
Main connecting Riederhöfe (port) and BergenEnkheim (HORST, M. –
CLAUDE, J. 1972).
During the World War I, public transport development came to a
sudden stop. In 1923, the Offenbach leadership denounced the separa
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tion from the Frankfurt system in lack of proper treatment on expens
es; however, the line was reconnected to the system due to public
pressure. In the eastern part of the Osthafen port, three thousand peo
ple were employed in the Casella chemical industry thanks to its im
proved traffic infrastructure. To meet passenger demands, a separate
line (Linie F) was opened in July 1926 and then it was integrated on
31st October into the city tramway system in 1928 (HANNADAOUD, T.
2000).
At the turn of the 20th century, Berkersheim (a little town with a
population of 399) was also integrated in the tramway system in 1925.
Berkersheim had been a part of Frankfurt from 1910. It is an interest
ing fact that Berkersheim was inhabited only by 3,643 people even in
2012. In 1978, the tram traffic was limited and then terminated due to
its unused capacity in the villagelike city, and was replaced by buses
heading to the newly built (1977) Preungesheim subway line U5. This
fact would not be much of an interest, although the planning of the
Riedberg subway line U9 could have been a warning sign for engineers
designing city traffic (HÖLTGE, D. – KÖHLER, G. H. 1992).
The system was expanded between World War I and World War II
adding Griesheim and Nied to the system consecutively in 1930 and
1936. By the end of World War II on the 25th March 1945, aerial bomb
ings had been causing tremendous damage in buildings and to the
traffic infrastructure. Retreating German troops exploded all the
bridges on the River Main, but that could not stop the marching in of
the American Army. The tramway system was stopped for two months
and the restoration procedures at first were initiated on the eastwest
axle of Nied, Griesheim, Hauptwache, Konstablerwache, Bornheim. By
1949, all bridges on the Main had been restored, and, then—until
1952—the tramway system was gradually rebuilt. Furthermore, in
1952, the system was expanded to the west as far as Höchst (SCHWANDL,
R. 2008).
The expansion of the system had been practically finished by 1963.
By this time, the terminus of the supplementary lines had been in Of
fenbach, but the one heading to the market place (Marktplatz) was still
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existent until its final termination (1996). The most prominent trans
formations were triggered by building the subway system from 1968.
At the first stage, the subway line was built as far as Nordweststadt as a
central part outside of the city centre. Also, as the number of subway
carriages increased from 1971, the system was further expanded pri
marily to the northern agglomeration area (in the direction of Bod
Homburg and Oberursel) (KRAKIES, J. – NAGEL, F. 1989).
At the end of the 1970s, the existence of east–west subway line ‘B’
(PreungesheimHauptbahnhof, BStrecke) served the main terminus of
the tramway system in various city parts (Nordend Ost, Seckbach,
Preungesheim, Berkersheim lines on the east and Griesheim, Gallus,
Rödelheim lines on the west). The new public traffic conception (FVV –
Frankfurter Verkehrsverbund) brought changes in public transport and
opened new ways for further development. As the ‘C’ line (ZooHausen,
Heerstrasse, CStrecke) was opened at the end of the 1980s (following
the line of the first horse tramway), city centre tram lines had their
terminus primarily there (Westend, Bahnhofsvirtel, Bockenheim,
Hausen) (KRAKIES, J. – NAGEL, F. 1989). The tunnel for the express train
(SBahn) was built in three stages (1978: between Hauptbahnhof and
Konstablerwache; 1989: Konstablerwache and Südbahnhof; from 1994
to 1997: Mühlberg and Offenbach) (DIRMEIER, W. 2002).
By the end of the 1990s, the public transport system had become
more distinct. The extension of the line ’C’ to district Enkheim in 1992
can be regarded as the most important change of the decade. Engineers
utilised the already used tramway infrastructure resulting in the sepa
ration of Bergen district from the system. By the integration of several
pricing units in city public transport, the Rhine–Main Transport Union
was founded making the transport easier for passengers between the
agglomeration and Frankfurt. The complicated pricing control was
replaced by a matrixbased pricing policy in each area. Underground
express railway crossing Offenbach was built in 1996, so that the for
mer Frankfurt–Offenbach tramway line was shortened only to the city
border of Frankfurt due to city plans and the decreasing number of
passengers (MUTH, F. 2007).
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There are four distinguishable stages in the historical background:
1. Before World War I, certain lines had been expanded; therefore
daily commuters could get to their jobs more easily within the
city and in the suburban area. Isolated traffic systems were in
tegrated resulting in a complex network.
2. Between the two world wars, those districts and important in
dustrial units benefited the most that did not have tramway sys
tem. After World War II, a restructuring process of transport of
inner districts was implemented and the damaged infrastruc
ture was quickly restored. As a result, a stable system was con
structed by the middle of the 1960s which can be observed as
the golden age of the Frankfurt tramway system.
3. From the beginning of the 1970s until the middle of the 1990s,
the establishment of the subway and express train lines trans
formed the public transport to a great extent as a consequence
of suburbanisation. This process triggered the termination of
less popular downtown lines; however, the process also con
tributed to the popularity of bus lines.
4. After the year 2000, reurbanisation processes brought new
challenges to Frankfurt. City development and public transport
became inseparable and operated together. It is important to in
vestigate the relationship between designing public transport
and urban planning which will be introduced through examples
in the following sections.
3.1. 2001: the ‘D’ line
The underground line ‘DI’ was opened on the 10th February 2001, con
necting the Hauptbahnhof (central station) and Bockenheim. The line
connected three popular and busy places: the central station, market
(Fair and Exhibition Centre – Messe) and the university (Unicampus
Bockenheim). The construction of the ‘DI’ line meant the birth of the
new line ‘D’, but due to its shortness it currently functions as an ex
tended part of the ‘B’ line. When the construction started between
1989 and 26th November 1993, the removal of the contaminated soil
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and subsoil water was necessary as an ink factory (Brönnersche Far
benfabrik) had been situated there previously. The line is really busy
where fourcarriage trains pass in every five minutes in rush hours.
The tunnel was designed based on the 1964 plans establishing a
junction at Messe station for the line up to Rebstock through Theodor
Heuss Alle (Figure 2). This plan never came about and the idea was
finally dropped as the Rebstock tramway line built in 2003 (FAZ,
2003).

Figure 2 – Frankfurt Light Rail. Construction phase 3. Planned network of
1964. Darkened lines indicate the underground ones. Lighter grey lines
indicate separated surface ones including suburban train lines.
Source: GROSS, P. (2006)

There were various plans to extend the line ‘DII’ northwards line
(Figure 3), but it was rejected by the ruling greenblack government
due to financial concerns in 2006. As a result of the public pressure,
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the project in 2009 was still alive called as the Ginnheim Curve (Gin
nheimer Kurve) (GÖPFERT, C–J. 2010).

Figure 3 – The workability of plans to lengthen the line ‘DII’ based on public
initiation.
Source: GINNHEIMER KURVE (2013)

There was a dedicated website designed to introduce the plans in
cluding all its positive aspects. Some major points are:
 The integration of the Unicampus Westend university district
(27,000 employees and students) into the fixedrail system re
leased the crowdedness (and also replacing) of bus lines 36 and
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75. There have been eight new blocks built on the Campus area
since 2006 and residents of the university district have gradual
ly moved there from Bockenheim, thanks to the extension of the
line (LEITZBACH, K. 2013).
 Better access to the National Bank (Bundesbank) (HENTSCHEL, D.
2011).
 The improvement of the public transport of densely populated
Platenstrasse area (population of 21,000) which was already
been given fixedrail system in 1963. Following the former
tramway line, transportation involved bus lines again connect
ing the central station and Ginnheim. In the external parts of the
line, buses passed in every five minutes due to the transfer
availability to subway line ‘A’ (Miquel/Adickersalle).
 Releasing the crowdedness of the inner parts of line ‘A’
(HeddernheimSüdbahnhof). According to surveys, the number
of passengers travelling on one way exceeded 12,000 at
Holzhausen station between 7am and 9am.
Based on preliminary calculations, over 55,000 passengers would
have travelled on the line. In order to protect the Palmengarten area
and inner green areas (Grüneburgpark), twothirds of the line would
have been built underground causing considerably higher construction
expenses. Thanks to great publicity, the government approved of the
plans again in 2011 as per the greenback coalition agreement. (KOALI
TIONSVERTRAG, 2011)
The question of constructing the line under the River Main in the
southern area of the central station arose in the 1970s. Therefore, the
station was designed accordingly and the previously abandoned track
way now functions as a practice place for fire workers. Based on plans,
the above surface part of the line would have started at the university
hospital building’ (Universitätsklinikum) and engineers would have
utilised those nonfunctional tracks. The express train system of south
western districts changed considerably in the 1964 plans. The number
of passengers and environment protecting measures would not de
mand a new line (DIII). The transportation is fully covered by the tram
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lines 12, 15, 21 and also temporary ones 19 and 20. The planning of
future western and southern districts is out of scope; it is important to
protect green areas, and also the price of rental homes and private
housing in the area would be considerably lower due to the heavy
noise load of the passing planes as the airport is very close
(ROGGENKAMP, H. 2000) (Figure 4).
3.2. 2003: Rebstock
Rebstockpark is not a separate district, but one of the parts of Bocken
heim. However, it is geographically isolated thanks to the nearby high
ways A648 and A5, and, also the tracks of the former goodsstation.
This 100 hectares area was the first airport of Frankfurt (until 1936),
then the public park (Volkspark) was opened there in 1962 followed by
the aqua park (Rebstockbad) in 1982. After the year 2000, the city un
derwent some major changes. The market town (Messe) was given a
parking lot of 5,400 vehicles. As per city plans in the 1990s, 5 to 10
story buildings were built as residential areas of 4,500 people and
places of employment for a further 5,500. The construction process
includes an elementary school which is expected to be completed by
2016 (W&W AG 2012).
Rebstockpark did not necessarily demand the establishment of the
fixedrail traffic; however, it was of great interest in the plans. In 1988,
it was decided to reuse the Bockenheim industrial area and to build a
centre of offices along with homes and green areas. Between 1995 and
2006, a new residential district was opened known as the City West. In
the area next to the highway A648, there are several hotels, insurance
companies and banks besides various enterprises giving employment
to 18,000 people. Voltatrasse can be regarded as the ridge of the resi
dential district with population of 5,000. Until 2003, public transport
demands in the area were surved by bus lines 50 and 33.
The establishment of the fixedrail public transport between the
two areas was decided upon excessive preparatory works and re
search. Based on 1964 plans, the terminus of the line crossing Altstadt
(the elder district) was also in scope (GROSS, P. 2006). Therefore, 1986
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can be regarded as the turning point in Frankfurt public transporta
tion. The opening of the subway line ‘C’ caused the termination of sev
eral central tram lines (Bockenheimer Landstrasse and Hauptwache)
and it resulted in remarkable protest from the public (KYRIELEIS, S.
1996).

368

Geographical Locality Studies 2014 Volume 2, Number 1

Also, the inflated prices of establishing the subway line made the
tram option as the preferred one. The 2.4 km, mostly singleway Reb
stock line (17) with five stops, was opened in December 2003, connect
ing two areas. In the spotlight of protecting the central alley (Ham
burger Alley – Figure 5), a singletrack tram line was built in 135 me
ters in this street (KÖHLER, I. 2006).

Figure 5 – Singleway tram line in the green area at Hamburg Alley
Photographed by SZELESI, T. (2014)

Overcoming the initial difficulties, the line well accomplished its
purpose; the tram departed in every 10 minutes then it was changed to
7.5 minutes (originally in every 15 minutes). The new era started in
2014 as the tram line 17 became a crosscity line (Rebstock and Neu
Isenburg) after 11 years.
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The intersection of the line ‘DII’ at Messe stop could have given the
opportunity to build both underground and surface subway line bases
on the Stuttgart and Hannover plans (these longrange ideas were also
included in the plans of the line ‘U5’). However, it would have also
meant the termination of the tram line 16 and the establishment of the
DII at the same time with unpredictable expenses.
3.3. 2010: U9 Riedberg failure
In the 1990s, it was decided to build a residential district in the north
ern area of Frankfurt. Riedberg is still not a separate district, but part of
Kalbach. The investments for green areas were launched in 2001 on
the former 266 hectares ploughland. As per the longterm city devel
opment conception, Goethe University embraced 56 hectares, also
parks and green areas embraced 92 hectares and on 60 hectares there
were residential properties. Calculations expect the growth from
13,000 to 15,000 of inhabitants, 3,000 places of employment and 8,000
alumni by 2020 (SCHULTHEIS, J. 2008).
Thanks to the comprehensive city plans, drafts already included the
conception of public transport. According to previous estimations and
calculations, the integration into the fixedrail traffic seemed to be the
best conception. The establishment of the line crossing Riedberg (south
western and north east directions) was among city plans from the
beginning.
Subway line constructions started in 2008 and the completed line
was opened in 2010. This one does not belong to the system of the
Oberursel and Homburg line ‘A’, but it is part of stage IV of the line ‘D’
(Figure 6). The line ‘U8’ provides direct connection with the downtown
and the line ‘U9’ links together Niedereschbach and Ginnheim. Due to
the impact of the crisis, the number of newcomer residents decreased.
The biggest fall back happened in a number of private properties, but
there was a small increase in the number of rental homes (as the ex
pansion of the campus was planned). The latter did not mean an in
crease in the number of passengers as the majority of tenants lived
and/or studied locally. The progression of reurbanisation stopped the
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process of the migration to newly built suburban areas. Prices of rental
homes in the suburban areas were the same in the centre; therefore
the discomfort of commuting and its price stole the great popularity of
the area. The Rhine–Main Public Transport Federation launched a pilot
project in 2013 in cooperation with the company controlling rental
homes. Home owners of 229 were offered governmentsupported
(66%) travel passes. The project became unsuccessful. Even the as
sembling of the tram carriages was changed on the ‘U9’ in the 2013
scheduling. In 2014, the running time was shortened to a large extent
to reduce expenses; at weekends there is no traffic after 10 pm and the
first tram departs at 7 am in the morning on Sundays.

Figure 6 – The subway line ‘D IV’ crossing Riedberg
Source: RODMANN, B. (2011)

The Riedberg case proved that hierarchy indeed existed within the
system of the public transport, too. Based on economic conditions, the
establishment of the fixedrail traffic was a viable solution. The com
pany TraffiQ ordering public transport services got into a peculiar
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situation due to the negative impact of the economic crisis, newly built
railway infrastructure and the satisfaction of already existing de
mands. Suspending the traffic would have triggered the full stop of
investments and would have led to migration from the area. After the
first three unsuccessful years, the reduced number of departing vehi
cles meant and immediate solution in 2014. Recently (2014) launched
building projects in the western area of Riedberg maintain longterm
plans for the fixedrail system.
3.4. 2011: tram line 18 – Frankfurter Bogen and the New Atterberry
residential district
The 72 hectares area between highway A661 and the eastern part of
Preungesheim is called the “Frankfurt Arch” residential area (Frankfur
ter Bogen). Between 2004 and 2014, new homes were built in three
steps for 5,000 residents within green zone investments along with
social infrastructure (kindergarten and daytime home). On the edge of
the archshaped residential area includes not only blocks, but detached
houses and row houses, too. There have been built five to eight story
blocks in the inner areas. In the beginning of 2014, 90% of the area
was used for new buildings; however, the number of residents is still
much below expectations resulting in empty homes. The shopping mall
is planned to be opened in 2016 (KYRIELEIS, S. 2012).
The former area of Kurhessen barracks was rapidly used for build
ing new homes between 2003 and 2006. Firstly, it was called Wer
macht under National Socialist ruling. Then, the American Army named
it as New Atterberry. Brown zone investments were remarkably im
portant as they involved not only the organisation of the area, but also
its protection (restoring damaged parts). Furthermore, based on stud
ies by Frankfurt government, it could be possible to build homes for
8,000 to 10,000 residents within additional green zone investments
(AS & P, 2010). The plans would have a negative impact on the envi
ronment and most importantly, the natural airway of the city would be
terminated. Moreover, investments would partly influence traffic of
the highway A661 resulting in a possible money loss.
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Plans of establishing the tramway along Friedberger Landstrasse
were designed in 1996. The budget of the plans was passed by the
general assembly, but designing was not finished until 2006 due to the
building of the subway line DII. The government urged the start of the
works, but the constructions started only in 2008 due to preparatory
duties of public utilities.
The 3.5 km section was opened in December 2011. Interesting fact
that the dedicated lane for public transport in the street Friedberger
Landstrasse was also used by buses (VGF, 2011). For sustainable rea
sons, the tram line 18 was planned to be as an alternative for the bus
line 30 departing outside of rush hours in inner parts of the city (Fig
ure 7). The days of the formerly most popular bus line are numbered as
the government does not intend to cover its expenses (LINHART, P. F.
2005).
Based on preliminary estimations, 13,000 passengers were ex
pected on a daily basis. However, utilisation exceeded 14,000 in 2012
and exceeded even 16,500 in Q3 of 2013 (TraffiQ, 2014). The line’s
capacity is still not fully used so that further city plans could be possi
ble in the long term. It can be regarded as the most successful public
transport project in the few years costing 55.1 million Euros
(~44 million GBP).
3.5. 2014: tram line 17 – Stressemannalle – NeuIsenburg
The connection between NeuIsenburg and Frankfurt central station
(fast connection in 18 minutes) was already among plans in 2006 by
Traffic Committee of the City Council. The ways to cover its expenses
were on schedule on the 11th October 2013 and the constructions
started in December 2013 (Figure 8). The line 17 has its final station
next to Frankfurt central station. From December 2014, travelling will
be available to NeuIsenburg on the newly built 1.1 km tramway on
Stressemannalle. The whole process of constructions also included the
renovation of the road. The number of parking lots will be increased
and 46 new trees will be planted as a replacement of the previously
felled 23 of those. The major part of the trackway will be grass
373

Tamás Szelesi

covered (around 70%) as increasing green areas is of high importance
in the plans.

Figure 7 – Tram line 18 opened in 2011  Gravensteiner Platz – KW:
Kostablerwache – Lokalbahnhof
Source: RODMANN B. (2012)
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Figure 8 – Building of tram line 17 is in progress
Photographed by SZELESI, T. (2014)

Demolishing the 680 m2 playground on the Stresemannalle trig
gered overheated debates and tension in the preparatory planning
phase. As a compromise, the playground was rotated by 90 degrees
and was expanded with an extra 120 m2 of public space.
Heimat Siedlung residential area (Sachsenhausen) was crossed by
the newly built modern line. Based on plans, 1,072 homes and 50
shops were built between 1927 and 1934 (STADT FRANKFURT, 2012).
The connection with Sachsenhausen centre (Schweitzer Platz) was
provided by Waldbahn’s eastwest line in the first two years. Then, the
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integrated and electrified line to NeuIsenburg provided the connection
with the residential area. The area was fully built in by the end of the
1950s so that the direct connection with the downtown came into
plans. Buses 35 and 69 (had been in operation since 1960) on the
northsouth line were replaced by the new tramway from 2014. The
better accessibility of the area by public transport may result in in
creasing home prices in the suburban Heimatsiedlung residential area
(Figure 9).

Figure 9 – The building of the tram line 17 on the Stresemannalee
Source: FNP (2012)
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3.6. 2021: U5 Europaviertel
The central goods railway station was situated in the western area of
Frankfurt between 1888 and 1998 and then the area was abandoned
for seven years. Renovations were started in 2005 and they are
planned to be finished by 2019. The 900,000 m2 of area gives job to
30,000 and 8,000 to 10,000 homes. On the eastern side of the area, the
market district provided a place for exhibitions and a shopping mall
(Skyline Plaza) and also a skyscraper was built called Tower 185. On
the western side, residential area is planned along with social institu
tions. To satisfy passengers’ demands, the district was given a bus line
in 2009 which was expanded to residential districts on the western
outer areas. The express train crosses the area in north–south direc
tion, but the two stops (Messe and Galluswarte) are situated far from
each other. The fixedrail traffic has also a separate lane (to both direc
tions) on the east–west avenue Europa Alle. Since significant number of
passengers was expected, the establishment of the subway line was
decided.
The settling of the line was obvious; however, both underground
and surface constructions were involved in plans. If the whole line had
been built underground, extremely high expenses would have been
rejected by the City Council. Besides the expenses, the high level of
underground water would also have meant construction issues. Finally
it was decided to build an underground station on the front edge of the
former goods railway station and then the rest of the 2.7 km line was
about to be built on the surface which would also be the western ex
pansion of the subway line U5 at the same time. There was a 53,000 m2
green zone area planned (Europagarten) with recreation purposes.
The new subway line would cross this area. In order to protect the
homogeneous surface, new fixed rail lines were designed based on the
situation and position of crust blocks (also a new method in Germany,
IN FAHRT, 2014) (Figure 10).
The financial background of the establishment of the subway line
was voted on October 2013 and the first preparatory works of the
public were initiated in January 2014. As the whole construction pro
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cess requires 6 to 7 years, including the testing periods, passengers
may first use the expanded U5 line in 2021. Construction expenses
have been estimated to be 217 million Euros (~173 million GBP), but
additional 50 million Euros (~40 million GBP) have been estimated in
further calculations.

Figure 10 – The conception of the subway line U5 crossing Europa Alle. The
underground stage (Europagarten) can be seen in the foreground and the
residential area with the business district in the background.
Source: IN FAHRT (2014)

3.7. An opportunity: Kleyerstrasse
After the year 2000, the district Gallus underwent significant changes.
There have been office blocks and residential properties built on the
former areas of the factory (Adlerwerke). This progress can be ob
served, if you have a look at Kleyerstrasse (Figure 11). An additional
4,500 homes are to be built in the next 5 to 8 years. In December 2013,
tram traffic was temporarily stopped due to a low number of passen
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gers and has recently been replaced by bus line 52 on the same route
departing more frequently. The tram traffic can be continued again in
case of a higher number of passengers (investigated by TraffiQ respon
sible company for maintaining public transport). However, this would
require higher extent of infrastructure development including the
establishment of the doubletrack tramway traffic on street Rebstöck
er. It is also considering that the line may be expanded as far as Sonder
shausen Street which was also a conception accepted between 1912
and 1944 (HOFFMANN, M. 2011). Also, there are 800 homes in the area
having the potential for further investments (Mönchhof residential and
labour zone).

Figure 11 – The changing Kleyerstrasse. Will tram traffic be revived?
Source: HORST, H. (2013)

4. Conclusions
The ambitious plans for fixed rail traffic were changed to a large extent
by the end of the 1990s. Primarily, the most popular and crowded lines
were planned to be replaced by higher capacity subway lines. Also, in
the beginning, the termination of underutilised tram lines came into
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focus (also avoiding parallelism), bus lines coming from various direc
tions would have replaced them. After the year 2000, fixed rail traffic
was established only on well utilised lines after careful preparations;
popular and attractive areas were integrated into the network of pub
lic transport.
The development of subway lines has been limited due to high ex
penses of railway infrastructure and underground constructions. The
development of tramway traffic has been flourishing since 2000. The
tendency of the building public transport network across the city is
constant besides the integration of newly built residential areas in the
framework of brown zone investments. This way, it is possible to es
tablish a decentralised network of fixed rail transporting with the min
imum number of transfers.
Regarding green zone city planning, bus lines need to have priority
to any types of fixed rail traffic. Only those crowded, overutilised bus
lines might be replaced. The establishment of subway lines can be
reasonable in regards to the number of passengers.
It is worth considering the traffic opportunities and their combina
tions similarly to 1964 conceptions in cases of big cities like Budapest
regarding its population and agglomeration area (similar data to that
of Frankfurt):
 planning transport lines crossing the city;
 multiple tramway lines centred in one point departing fre
quently so that suburban areas are also integrated in the net
work of fixed rail public transport;
 integration of agglomeration areas into the tramway or subway
system;
 the possibility of the integration of various suburban train lines
(like in Budapest);
 connecting tram way system with the train lines like in Karls
ruhe with the help of direct integration of farer agglomeration
areas into the city public transport.
The above listed items make the public transport only technically
easier both in suburban areas and inside the city. It is also an im
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portant condition that there has to be a clear pricing system contrib
uting to traffic planning. It is necessary to have economically effective
pricing policies including the possible transfer among different areas.
In the spotlight of these, it would be unnecessary to purchase multiple
tickets resulting in cheaper and more attractive public transport.
The sustainable development is practically possible with the help of
local fixed rail public transport system. The protection of environment
is the most important factor having influences on various investments.
All the projects and proposals are designed to consider the demands of
the future generations in terms of development. Hence the system of
fixed rail traffic is prone to contribute highly to future demands.
5. Evaluation of sustainability
The development of fixedrail public transport system is one of the
most important factors in the aspect of settlement sustainability, be
cause they are able to cover huge urban and agglomeration areas
without a significant impact on the environment. This transportation
method on a daily service basis is considered as zero emission. In Eu
rope, the tram service is now living its renaissance whilst also in the
bigger cities of the world plan tramway developments (e.g. in Shang
hai, China). It can be observed that the grandiose and expensive un
derground development is gradually being replaced by the light rail
transit system which is an efficient combination of the underground
and tram ways. Since the official opening of the first Light Rail System
(Stadtbahn) in 1968, a unified and efficiently controllable public
transport system has been developed. In the 1990s, the original plans
of the Stadtbahn were abandoned, but a new grandiose network de
velopment and rationalisation began which has been carried out in
many small or large stages. As part of the project, not only the tram
network has been altered and renovated, but also many frequent bus
routes have been replaced. Commuters who previously depended on
their cars have also now changed to public transportation. According
to survey results, the usage of tram and light train increased by 2.17%
from 2012 to 2013 (VGF Geschäftsbericht 2013, 2014). Thanks to the
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investments and developments, the public transportation has become
faster, more comfortable and engaging.
6. Future research possibilities
The expansion possibilities within the agglomeration of the dynamical
ly developing zero emission public transport system of Frankfurt has
been the basis of a number of researches and debates. According to
these, it is worth putting more effort into analysing the suburban rail
way that runs between the western agglomeration and the airport,
known as Regionaltangente West. The advantage of the combined sub
urban speedtrain and fixedrail urban train systems may help lighten
the routes crossing the city. Specialists’ arguments about the total cost
and return of the investment are unsettled, and the impact of the new
system on Frankfurt’s public urban transportation lies down the foun
dation of a new research on the topic too.
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The Synergies of Community Ownership, Re
newable Energy Production and Locality –
The Cases of Güssing and Samsø
Abstract
In order to mitigate the consequences of climate change and to reduce energy
dependency, new key words of energy planning are local renewable energy
sources and energy autonomy. However, renewable energy projects should be
implemented in a fast, successful, but also beneficial way for the locality. This
paper presents the concept and the main forms of community ownership. Ac
cording to our hypothesis, the presence of community ownership generates nu
merous additional benefits for the local economy, society and renewable energy
development. Analysing the literature and the cases of Güssing, Austria and Sam
sø, Denmark help to recognise how to promote a successful local renewable
energy project and what kind of additional benefits may be earned by applying
the appropriate ownership model and project outline. Community ownership,
compared to local ownership forms, can generate a higher level of citizen par
ticipation, acceptance of renewable energy projects and change in lifestyle.
Key words
Community ownership; Renewable energy; Local benefits; Güssing; Samsø
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1. Introduction
In recent years, the urgent need for a radical change in lifestyle and
consumption patterns of the socalled ’developed’ countries has been
scientifically proven (INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE,
2007; STERN, N. 2007; MOTESHARREI, S. et al. 2014). One of the main
problems causing numerous global and local issues, such as decrease
of biodiversity, disappearing habitats, climate change, health damage,
political conflicts, etc., is the quantity and quality of current energy
production and consumption. Regarding quantity, a radical decrease is
needed to reach a sustainable level of energy production and con
sumption through higher efficiency and sufficiency. In case of quality,
an urgent shift from fossil to renewable energy sources would enable
to fulfil the real human energy needs with tolerable environmental
impacts (INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, 2014).
It is important to notice that these changes cannot be fully realised
by focusing only on the energy sector. Moreover, to reach truly sus
tainable solutions, all three pillars of sustainability—environmental,
social and economic—have to be considered, from which social and
ecological are often underrated. Meanwhile, contextual settings, like
the socio–economic framework—including values, political will, level
of democracy, legal settings and regulations, etc.—has to be altered to
promote and ensure a thorough and rapid change to sustainable en
ergy systems (MENDONCA, M. et al. 2009).
The change of dominant energy sources were also slower processes
in history, taking around 50 to 60 years in case of coal or oil, and, pre
sumably, renewable energy sources would not be exceptions from this
trend (SMIL, V. 2014), if socio–economic framework were still unnoted
and unaltered. Furthermore, planning and implementing renewable
energy projects within the same settings can even hinder the spread of
sustainable solutions. Renewable energy projects carried out by profit
oriented large companies, without proper relationship with the local
residents can cause the socalled NIMBY (Not in My Back Yard) phe
nomenon (DEAR, M. 1992; BURNINGHAM, K. et al. 2006). It arises local
resistance towards renewable energy investments which makes the
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spread of renewables even more difficult and moderated, as it oc
curred in many situations e.g. in the United Kingdom or the Netherlands
(CASS, N. – WALKER, G. 2009; SCHREUER, A. – WEISMEIERSAMMER, D. 2010;
WARREN, C. R. – MCFADYEN, M. 2010).
However, in other countries like Germany or Denmark, a wide
spread and explosive development of renewable energy technologies
and production has been experienced. Behind these processes, a high
level of residential acceptance of renewable projects (and renewable
energy sources in general) was pointed out (BROHMANN, B. et al. 2007;
WARREN, C. R. – MCFADYEN, M. 2010; MUSALL, F. D. – KUIK, O. 2011). By
numerous successful examples, local community ownership was found
as a key factor (SCHREUER, A. – WEISMEIERSAMMER, D. 2010).
According to the author’s hypothesis, community ownership is a
missing link from the international practice of renewable energy pro
jects, providing sustainable local socio–economic settings related to
renewable energy sources, thus creating a sustainable local framework
of energy production. Probably this is not the only solution, but one of
the most successful operable ones. Therefore, the aim of this paper is
to give an insight into community ownership and its significance in
renewable energy production and local benefits through the examples
of Güssing and Samsø.
2. Aims and research methods
The aim of this paper is to investigate the significance of community
ownership in renewable energy projects in order to create local sus
tainable energy solutions while maximising benefits for the locality.
Therefore, the following research questions have to be answered:
 How can community ownership spread the use of renewable en
ergy, hastening energy transition of localities?
 What benefits can be earned by the locality from community
ownership and how can they be maximised?
 What are the key factors of successful community renewable en
ergy projects?
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To find answers for these questions, the research work was based
on two main methods: literature review and analysis of two case stud
ies.
Regarding literature research, a broad spectrum of review papers
and case studies were processed connected to community ownership
or community energy projects. They were mainly originated from Eu
rope, focusing on the United Kingdom, Denmark, Germany and Austria.
For the case studies, Güssing (Austria) and the island of Samsø
(Denmark) were chosen as successful local renewable energy projects,
but each with different community ownership solutions. Besides scien
tific reports, papers and studies, also the international and local media
(news, articles, and websites) were investigated; furthermore, study
trips were carried out.
Samsø was visited in May of 2011, where several interviews were
carried out with the members of Samsø Energy Academy. The inter
views were made by two working groups (including the author) of the
Sustainable Energy Planning and Management MSc Program of Aalborg
University, Aalborg, and partly published by CANET, A. et al. (2011).
Two interviews were carried out (and recorded) in November of
2012 in Güssing with Katalin Bődi, Project Coordinator of Renewable
Energy Centre (in Hungarian), and Peter Vadasz, mayor of Güssing (in
English). The interviews were made by the author and László Magyar,
who published the interview questions and partly the answers in his
MSc thesis (MAGYAR, L. 2013).
The following chapter clarifies the main concepts of this paper.
3. Theory – community ownership
Since various conditions can be laid down depending on different geo
graphical places (countries), interest groups and time; and also com
munity ownership forms have different models; the definition of com
munity ownership varies by literature and projects. The definition of
‘community ownership’ used in this paper was outlined by a review of
various approaches, presented in the following sections.
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3.1. Community and community energy
An often applied definition by WALKER, G. (2008) distinguishes ‘com
munities of interest’ and ‘communities of localities’. In the first case,
the members of a community are living geographically dispersed, for
example as individual investors of a renewable energy project. ‘Com
munities of localities’ refer to people living in a certain geographical
area, which may know each other, but may have diverse interests as
well.
TAKÁCSSÁNTA, A. (2012) argues that (ecological) local small com
munities could play a key role in forcing bottomup sustainable transi
tions. Besides locality and shared interest, he emphasises frequent
personal interaction and joint actions for common aims. Since these
communities are in fact companionships, he maximises their geograph
ical scale up to microregions.
As this paper’s aim is to find the way how locality can benefit from
renewable energy production and community ownership, it is im
portant to present the concept of ‘community energy’ as well. Accord
ing to the DEPARTMENT OF ENERGY & CLIMATE CHANGE (2014) of the United
Kingdom, community energy means “projects or initiatives shared an
emphasis on community ownership, leadership or control where the
community benefits”. WALKER, G. – DEVINEWRIGHT, P. (2008) suggest a
method to further define the term community energy project through
two dimensions of it: process (who develops and runs the project, or
who has control or influence over it) and outcomes (who, and in what
geographical and social distribution does gain the benefits of a certain
project). They define ‘ideal’ community energy project as one being
fully led by local people (open and participatory process) and where
all benefits are gained by the local community (local and collective
benefits). The other extreme is closed and institutional in process
where the benefits are mostly distant and private, which are usual
characteristics of conventional renewable energy investments of large
companies.
On the basis of the above mentioned, and considering the aim of
maximising the benefits of a locality from renewable energy projects,
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the word ‘community’ will imply in this paper all residents living in a
certain locality (settlement or microregion) who may be affected and
benefited from a certain renewable energy project. All residents influ
enced by a local renewable energy project can take an active part in
the process of a project as a member of a small local community or
have a passive role just in gaining benefits.
In this paper, the term ‘community energy’ means renewable ener
gy project led by a local, small community. The word local is significant
besides community since it can ensure the environmental sustainabil
ity of a project. Local people are more likely to know and appreciate
local values and resources and plan for longterm utilisation solutions
for the community rather than shortterm individual financial benefits.
Moreover, as the social side of sustainability, a project should empow
er participation and activity of local residents where the collectiveness
of benefits is as wide as possible. To meet these requirements, besides
to an appropriate project design, a suitable ownership form has to be
chosen. In particular, the existence of local investors does not ensure
the local spread of benefits of a renewable energy project (e.g. local
farmers can buy wind turbines individually). As WALKER, G. (2008)
points out regarding local communities, different community owner
ship forms can ensure different degrees of inclusiveness and collec
tiveness.
3.2. Renewable energy ownership forms and community ownership mod
els
Before the introduction of the possible community ownership models,
the dominant ownership forms are shortly presented by countries—
namely Denmark, United Kingdom and Austria—with particular regard
to geographical (socio– cultural) contexts such as national specialities
and success factors.
In Denmark, most of the wind turbines are owned by local resi
dents, communities, farmers or landowners (DEPARTMENT OF ENERGY &
CLIMATE CHANGE, 2014). In the middle of the 1990s 80% of the wind
power capacities were built by citizensled projects and only 20% by
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conventional power companies. In 2004, more than 150,000 people
were members of wind cooperatives in Denmark (BIRCHALL, B. 2009
cited in BUTLER, J. – DOCHERTY, 2012).
This high level of public participation originates in cultural and his
torical reasons. Next to the Danish traditions of forming cooperatives,
there was a strong antinuclear and alternative energy movement in
the 1970s, where the topic of renewable energy, energy autonomy and
local ownership were discussed (LUND, H. 2010). The innovative tech
nical and also ownership solutions, therefore the integrated spatial
planning, the learningbydoing attitude and the bottomup strategy
were also important factors of success (SCHREUER, A. – WEISMEIER
SAMMER, D. 2010).
The Danish legislation also favours locally owned renewable energy
development. The new Renewable Energy Act of 2009 (DANISH PARLIA
MENT, 2009) includes four new schemes supporting local renewable
energy initiatives, from which the optiontopurchase scheme should
be highlighted. This scheme states that when a more than 25 m high
wind turbine is erected, the investor is obligated to offer at least 20%
of the shares to the local (living maximum 4.5 km from the site) resi
dents or the affected municipality (DANISH ENERGY AGENCY, 2014). Fur
thermore, Denmark has a very successful feedin tariff system, and a
strong and wide political will on the side of renewable energy devel
opment—including an official governmental plan of a 100% renewa
blebased energy strategy by 2050 (DANISH GOVERNMENT, 2011).
However, the trend of the dominating communityowned wind tur
bines seems to change, because since 1995, the majority of repowering
and new wind turbines installed are owned by individuals and energy
companies (DANISH ENERGY AGENCY, 2009) in different partnership
forms (DEPARTMENT OF ENERGY & CLIMATE CHANGE, 2014). These wind
turbines are usually larger both in size and capacity—and, therefore,
also more expensive—reaching a size which is not affordable to local
cooperatives any more (SCHREUER, A. – WEISMEIERSAMMER, D. 2010).
In the United Kingdom, corporative ownership dominates the re
newable energy sector. Since an early political choice supported large
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scale renewable energy investments and local energy activism had
weak traditions, small companies or community ownership forms
could not be involved in renewable energy projects (SCHREUER, A. –
WEISMEIERSAMMER, D. 2010). Furthermore, due to the large invest
ments from outsider companies with projects providing a low level of
communication and local influence, the NIMBY effect often emerged
(MUSALL, F. D. – KUIK, O. 2011). Even in the last decades, unfavourable
legislation, lack of tax incentives or cooperative law set back the devel
opment of community energy projects (SCHREUER, A. – WEISMEIER
SAMMER, D. 2010).
However, since 2000, the government of the United Kingdom has
actively started to encourage and support community energy initia
tives through numerous support schemes, funding programmes and
communication about community energy benefits (WALKER, G. 2008;
COMMUNITY POWER, 2013; SEYFANG, et al. 2013). Since that, more than
500 ongoing or completed projects were recognised in the United
Kingdom at the end of 2004 (WALKER, G. 2008). These initiatives form
effective networks, especially in Scotland where numerous organisa
tions support the development of community renewable energy pro
duction (BUTLER, J. – DOCHERTY, P. 2012; HARNMEIJER, A. et al. 2012; CARSS,
R. 2013). A significant further boost can be expected from the first
Community Energy Strategy of the UK, published in January 2014 by
the DEPARTMENT OF ENERGY & CLIMATE CHANGE (2014).
The most usual community ownership forms in the United Kingdom
are cooperatives (especially for smallscale hydroelectric power pro
jects), community charities, development trusts (particularly in Scot
land) and shares owned by a local community organisation (WALKER, G.
2008; WALKER, G. – SIMCOCK, N. 2012).
The development of community energy in Austria has been signifi
cantly driven by biomass projects, namely BDH (biomass district heat
ing) systems from the 1980s. The emergence of the BDH systems was a
result of local initiatives of rural areas and the policy aim to support
agriculture and forestry (MADLENER, R. 2007). Therefore, capital grants,

393

Fanni Sáfián

loans and knowhow were ensured for cooperatives, typically organ
ised by farmers (SCHREUER, A. – WEISMEIERSAMMER, D. 2010).
In the field of wind energy, the GmbH & Co. KG (a private limited
partnership with a limited liability company) model and private inves
torowned wind portfolio companies are typical, similarly to Germany
(SCHREUER, A. – WEISMEIERSAMMER, D. 2010).
In the above examples, according to different geographical, socio–
economic and cultural settings, a wide variety of ownership models
can be found in the renewable energy sector. The main dimensions of
differences are: individual or collective investors; community of inter
est or locality; producing energy for feedin (electricity) or for local
consumption (heat); scale of investment; full control over a project or
just participation through shares; full ownership or coownership with
a professional investor; and sense of ownership (TLT SOLICITORS, 2007;
SCHREUER, A. – WEISMEIERSAMMER, D. 2010; BUTLER, J. – DOCHERTY, P.
2012; CARSS, R. 2013).
However, focusing on ownership forms providing renewable ener
gy development and benefits for the locality, three main groups of
ownership forms can be drafted.
1. Purely communityowned ownership forms: cooperatives; pub
lic limited companies; community charities; development trusts,
etc.
2. Partly communityowned ownership forms: community owner
ship of certain turbines or shares; community investment in
joint venture; public limited company enabling shares of large,
professional investors, etc.
3. Local ownership forms: shares or ownership of local authorities;
of local municipality; farmers; local small businesses, etc.
Compared to the first, the ‘ideal’ group of fully communityowned
local renewable energy projects is usually led by local small communi
ties; the second group may partly be open for larger, forprofit inves
tors, while the third shifts to more institutional or even individual, but
still local ownership forms. The reason why all these ownership forms
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are considered here as community ownership forms is that fully com
munityowned projects are in several cases not possible, suitable, via
ble or feasible (yet). On the one hand, cooperatives and other commu
nityowned projects have numerous barriers (mainly depending on
countries) like access to capital, access to suitable land, lack of aware
ness and recognition of these ownership models and their benefits (e.g.
by authorities or banks), associations with ‘socialist’ images in Eastern
European countries, etc. (HUYBRECHTS, B. – MERTENS DE WILMARS, S.
2014). On the other hand, cooperative ownership is not a universal
solution for every case. In larger projects, the requested capital cannot
be gathered by the local community, therefore inviting investors or
creating partnerships can enable to finance the project. Besides the
capital, professional experience in technology and project manage
ment, cooperative ownership form is more known and acceptable also
from the aspect of banks. This can be an advance for commercial part
ners, if the community can ensure not to shift towards a forprofit di
rection, where some community benefits can be lost (HUYBRECHTS, B. –
MERTENS DE WILMARS, S. 2014). While the ownership forms of the third
(local ownership forms) group do not ensure several benefits which
could be offered by stronger local communities, locality still provides
more benefits (e.g. because of local incomes and supply chains) than
conventional investments coming from outsider companies. Also, in
some cases where the small local community is a partowner only,
numerous benefits can be ensured through this way, as well; further
more, some authors highlight the importance of sense of ownership
rather than the actual legal form of ownership (SCHREUER, A. – WEISMEI
ERSAMMER, D. 2010; WARREN, C. R. – MCFADYEN, M. 2010). However, it
can be said that the success of a project, the spread of the benefits and
the satisfaction of the participants are depending both on the owner
ship model and the project design and implementation.
3.3. Benefits of community ownership
Producing community energy, especially in a fully communityowned
form creates much more, than just electricity or heat. Compared to a
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commercial renewable energy investment by a large outsider compa
ny, communityowned energy production changes the local socio–
economic context in a way that it develops the locality, strengthens
local community and promotes the further use of renewable energy
sources. Although, these benefits can usually have multiple effects, in
the followings, a collection of the possible benefits of community
owned energy production is listed by effects on sustainability and re
newable energy production, locality and the local community.
3.4. Benefits for renewable energy production and sustainability (envi
ronmental benefits)
 Creating acceptance by the local community for a project. The
‘community’ label makes the project easier to implement and
problems might be solved faster (WARREN, C. R. – MCFADYEN, M.
2010; MUSALL, F. D. – KUIK, O. 2011; HARNMEIJER, A. et al. 2012;
WALKER, G. – SIMCOCK, N. 2012).
 Creating awareness in environmental issues such as renewable
energy sources and local values (WALKER, G. – SIMCOCK, N. 2012).
This may cause acceptance and support of further renewable
energy projects (WARREN, C. R. – MCFADYEN, M. 2010; HARNMEIJER,
A. et al. 2012; COMMUNITY POWER, 2013; DEPARTMENT OF ENERGY &
CLIMATE CHANGE, 2014; HUYBRECHTS, B. – MERTENS DE WILMARS, S.
2014).
 Raising awareness about (energy) consumption patterns and
the individuals’ daily life (WALKER, G. – SIMCOCK, N. 2012). Fur
thermore, the members of a community usually accept more
easily the advices from their own community regarding energy
consumption and lifestyle (TAKÁCSSÁNTA, A. 2012; COMMUNITY
POWER, 2013; HUYBRECHTS, B. – MERTENS DE WILMARS, S. 2014).
 Decreasing energy consumption (WALKER, G. – SIMCOCK, N. 2012).
Several renewable energy cooperatives helped their consumers
to reduce their overall energy consumption; some of them were
able to reduce it by 20–30% (COMMUNITY POWER, 2013; HUY
BRECHTS, B. – MERTENS DE WILMARS, S. 2014).
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 Decreasing CO2emissions of the community (WARREN, C. R. –
MCFADYEN, M. 2010; RAE, C. – BRADLEY, F. 2012; COMMUNITY POWER,
2013).
 Creating innovative solutions and piloting new approaches.
Communities can set diverse examples to other communities
about innovative solutions in project management, ownership
forms, renewable energy integration, smart metering and new
technologies, etc. (HARNMEIJER, A. et al. 2012; DEPARTMENT OF EN
ERGY & CLIMATE CHANGE, 2014).
3.5. Benefits for the locality (economic benefits)
 Generating local income. Local ownership forms help to return
investments in a number of ways, e.g. selling the electricity that
is produced (HARNMEIJER, A. et al. 2012; WALKER, G. – SIMCOCK, N.
2012; COMMUNITY POWER, 2013; LI, L. W. et al. 2013).
 Creating local employment. The installation and maintenance of
the energy producing unit as well as project management or
providing local sources from agriculture or forestry increase the
number of local jobs (RAE, C. – BRADLEY, F. 2012; BUTLER, J. – DO
CHERTY, P. 2012; WALKER, G. – SIMCOCK, N. 2012; DEPARTMENT OF
ENERGY & CLIMATE CHANGE, 2014).
 Regeneration of local economy. Spending extra income and tax
es on local goods and services can also boost the local economy
(WALKER, G. – SIMCOCK, N. 2012).
 Providing cheaper and more reliable energy. This can help on
areas suffering from energy or fuel poverty (BUTLER, J. – DO
CHERTY, P. 2012; RAE, C. – BRADLEY, F. 2012; COMMUNITY POWER,
2013; DEPARTMENT OF ENERGY & CLIMATE CHANGE, 2014; WALKER, G.
– SIMCOCK, N. 2012).
 Mobilising nonmarket resources (HUYBRECHTS, B. – MERTENS DE
WILMARS, S. 2014).
 Creating eco or energytourism in an area with visitor facilities
(WARREN, C. R. – MCFADYEN, M. 2010; BUTLER, J. – DOCHERTY, P.
2012; LI, L. W. et al. 2013).
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3.6. Benefits for the local community (social benefits)
 Strengthening community cohesion and deepening local social
capital (WALKER, G. – SIMCOCK, N. 2012; COMMUNITY POWER, 2013;
DEPARTMENT OF ENERGY & CLIMATE CHANGE, 2014). The partici
pants of a project get to know each other and work for a com
mon aim which can generate further successful cooperations as
well.
 Local control. The local community is able to influence the site,
scale and other characteristics of a local project (WALKER, G.
2008; DEPARTMENT OF ENERGY & CLIMATE CHANGE, 2014) in a dem
ocratic decisionmaking process (HUYBRECHTS, B. – MERTENS DE
WILMARS, S. 2014) which can ensure a higher level of satisfaction
of the participants.
 Increasing community engagement and participation (RAE, C. –
BRADLEY, F. 2012).
 Strengthening local identity of the community; building pride in
them (WARREN, C. R. – MCFADYEN, M. 2010; MUSALL, F. D. – KUIK, O.
2011; LI, L. W. et al. 2013).
 Engendering trust in the project and the stakeholders (HUY
BRECHTS, B. – MERTENS DE WILMARS, S. 2014).
 Developing new skills and selfconfidence (DEPARTMENT OF ENER
GY & CLIMATE CHANGE, 2014). Project participants of the commu
nity—and also from a wider circle—may improve their project
management, communication, etc. skills regardless age or edu
cation.
4. Practice – case studies
To present how the theories of the above mentioned work in practices,
two case studies are presented in this chapter: initiatives on the island
of Samsø in Denmark, and the district of Güssing in Austria. Both initia
tives are internationally known examples as of successful projects,
reached through different ways.
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4.1. Samsø
Samsø (Figure 1) is a 26 km long and 7 km wide island situated in the
Kattegat, close to the geometric centre of Denmark with a decreasing
population of 4000 local residents, traditionally living from farming
and tourism (ANDERSEN, T. R. et al. 2013). In 1997, the Danish Ministry
of Energy announced a competition for the most realistic plan for a
100% renewable energy selfsufficiency strategy of an island, to be
realised in 10 years (ANDERSEN, T. R. et al. 2013). Samsø won the com
petition, winning around one million Euros for preliminary studies and
project materials (JØRGENSEN, P. J. et al. 2007).

Figure 1 – The situation of Samsø in Denmark and in Europe.
Edited by SÁFIÁN, F. (2014)

Søren Hermansen, an environmental studies teacher undertook the
leadership of the project, and later became the director of the Samsø
Energy Academy, established in 2006. He put a huge effort to reach and
activate local citizens through numerous local meetings, discussions,
later seminars about renewable energy options, while the popularity,
trust and interest were growing regarding the project. Soon after the
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start, energy cooperatives, local energy companies, the Samsø Energy
Company (from 2005: Agency), and Samsø Energy and Environment
Office were established (JØRGENSEN, P. J. et al. 2007; RADZI, A. 2009).
Several energy saving programs were launched. Regarding heat
consumption, five programs were run including renovation grants for
pensioners, free energy appraisals, demonstration of alternative insu
lation materials made by local carpenters, etc. Electricity saving pro
grams promoted several energy saving options and applications and to
change electrical heating to other solutions. Despite the huge efforts,
however, between 1997 and 2005, heat consumption increased by
10%, while electricity consumption stagnated (JØRGENSEN, P. J. et al.
2007).
Next to the existing district heating plant in Tranebjerg, three new
systems were established, often with the help of extremely active local
groups initiating new plants, collecting new consumers, and several
times changing the details of the original master plan. The new plants
are based on locally produced renewable energy sources: straw, wood
chips and solar heat. One is owned by the energy utility company NRGi,
one by its consumers in a cooperative ownership (run by a cooperative
association including members of the company and consumers elected
by the municipality and the consumers) and one by a local energy
company (run by a local committee consisting of members of the com
pany, the consumers and an island council member). In the case of the
latter two, changes of heat prices are approved by the municipal coun
cil, providing the lowest heat prices on the island (JØRGENSEN, P. J. et al.
2007; RADZI, A. 2009; ANDERSEN, T. R. et al. 2013).
In order to produce the island’s electricity needs from local renew
able energy, 11 onshore wind turbines were erected in 2000, each of
1 MW. The project has a wide local acceptance due to the option of
local ownership. Finally, 9 turbines are owned by local farmers and
two of them by a cooperative of 450 local residents (JØRGENSEN, P. J.
et al. 2007; ANDERSEN, T. R. et al. 2013). To offset the transportation’s
mainly fossil energy consumption, 10 offshore wind turbines were
planned 3.5 kilometres away from Samsø of a total of 23 MW. The mu
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nicipality owns 5 turbines, 3 was bought by large investors, and the
last two is owned by small local investors through 1,500 shares in two
companies (JØRGENSEN, P. J. et al. 2007).
Since the aim of 100% selfsufficiency based on (mostly local) re
newable energy sources had already been fulfilled by 2005, the overall
project is considered to be successful—even if it means only an offset
of fossil energy use of some sectors. The district heating systems pro
vide 43% of the heat consumption and approximately half of the all
year houses invested in renewable energy applications for heat pro
duction. While some parts of the master plan failed to be realised,
some initiatives in transportation and agriculture sector (e.g. farmer
producing rape oil) were also successful. The average investment of
the whole project was around 14,300 Euros (~11,414 GBP) per capita,
from which public subsidies accounted for approximately 1000 Euros
(~800 GBP), while an estimated 1300 Euros (~1,040 GBP)per capita
remains on the island, previously spent on electricity or fossil energy
sources (JØRGENSEN, P. J. et al. 2007).
4.2. Güssing
The town of Güssing (Figure 2) with around 4000 inhabitants is the
capital of Güssing district (with an estimated population of 26,394 in
2014), situated next to the South Eastern boarder of Austria. Due to its
peripheral situation and poor infrastructure, in the 1980s, this was the
poorest district of Austria with high migration and unemployment rate
and 70% of the workers commuting (VADASZ, P. – BŐDI, K. 2012). The
economic situation of the town was very problematic: Peter Vadasz,
town council member (later mayor of Güssing) and Reinhard Koch en
gineer pointed out, that as the largest expenditure Güssing spends 6
million Euros annually for importing electricity and fossil fuels, while
this amount of money could remain locally. In 1990, the town council
accepted their new policy proposal with the unconventional aim of
starting a municipal business for local renewable energy production,
aiming the phasingout of all fossil fuel consumption in the longterm.
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The transition process was accelerated when Peter Vadasz who was
elected to the mayor of Güssing (MARCELJA, D. 2010).

Figure 2 – The situation of Güssing in Austria and in Europe.
Edited by SÁFIÁN, F. (2014)

Already since 1989, energy saving investments have been made in
public buildings such as insulation, changing windows or implement
ing better monitoring and maintenance practices, actively communi
cated to the local residents. As a consequence, after a few years, energy
expenses of the public sector decreased by 40–50% (VADASZ, P. 2012,
VADASZ P. – BŐDI K. 2012).
When planning the transition to local renewable energy sources,
local wood seemed to be the most significant energy source, since 45%
of the district is covered with forests. To solve the problem of the
fragmented forest parcels, 5200 forest owners established the Forest
Association of Burgenland (Burgenländischer Waldverband) and signed
402

Geographical Locality Studies 2014 Volume 2, Number 1

a contract with the municipality to deliver and process wood fuels for
local energy production. Therefore, wood chips from local forestry and
industrial wastes ensured cheap and local renewable sources for self
sufficiency (SIKOR, T. 2008).
In 1991, a biodiesel plant was opened from the initiative of the gov
ernment of Burgenland in cooperative form, producing a larger quan
tity of biodiesel per year than the fuel consumption of the local trans
portation. In 1992, the first small district heating plant was built near
to Güssing which was followed by dozens of similar biomassbased
local district heating systems in the district. The initiatives were most
ly led by the municipality, in some cases by local individuals or farm
ers, owned by cooperatives of local farmers or the municipality (EU
ROPEAN CENTRE FOR RENEWABLE ENERGY, 2011; SIKOR, T. 2008). Before
these investments, information campaigns were carried out to present
the advances of the district heating systems to the rather sceptical
local residents. Furthermore, investors also tried to ensure heat de
mand by connecting public buildings and industrial consumers to the
district heating system (VADASZ P. – BŐDI K. 2012). In 1996, the biggest
CHP (combined heat and power) plant of Austria was built in Güssing in
terms of capacity. It is owned by the municipality in 80% (BŐDI, K. ex
verb. 2014.), supplying more than 600 households, all public buildings
and existed and new companies in Güssing, creating more local job
opportunities. In 2001, a new CHP power plant was built as the first in
the world applying an Austrian innovation of the fluidised bed steam
gasification technique, enabling to produce synthetic gas, liquid fuel or
hydrogen. With the establishment of the European Centre for Renewa
ble Energy in Güssing, further researches and experiments were en
couraged, and also ecotourism was generated from all over the world
(MARCELJA, D. 2010; EUROPEAN CENTRE FOR RENEWABLE ENERGY, 2011). The
investments were mostly financed and supported by the local munici
palities, the state of Burgenland, after 1995 by the European Union, and
since 2003, by Austria through new legislation favouring green elec
tricity production (MÜLLER, M. O. et al. 2011).
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The development of renewable energy in Güssing enabled to reach
71% of selfsufficiency in 2010 regarding private households, public
buildings and industry. Without considering industry and services,
since 2001, the town is producing more electricity, heat and fuel, than
it consumes; gaining extra profit which is reinvested in renewable
energy development. The annual net municipality income is more than
9 million Euros (£7.2 Million) from energy production, while energy
sales reache 14 million Euros (£11.2 Million) per year (MARCELJA, D.
2010). Regarding the whole region of Güssing, the level of self
sufficiency was approximately 50% in 2006 (KOCH, R. et al. 2006, VA
DASZ, P. 2012). More than 50 new companies and 1,100 new jobs were
created (MARCELJA, D. 2010). However, while energy production be
came local and renewablebased, there is no information about chang
es in consumption patterns of the residents, meaning that the renewa
ble energy production is just offsetting the fossil fuel consumption,
especially regarding transportation. Furthermore, bio fuel production
and selling paused in Güssing due to financial barriers (BŐDI, K. 2014).
5. Discussion and Conclusion
Both of the case studies are considered as successful initiatives, having
numerous characteristics in common. Both Güssing and Samsø are
isolated areas in a geographical and/or socio–economical way, there
fore focusing on local energy sources was obvious in their case. Prob
lematic economic and social arrangements forced the local govern
ments to invest in a fundamental change and participants to create
innovative solutions. Both communities had a charismatic “local hero”
who has been able to take over and see through the whole concept and
manage different community interests, scepticism of citizens and con
flicts between stakeholders. Also, they had a transparent and detailed
plan, created with professionals, and wellcommunicated to the local
people. Community ownership forms, supportive regulation environ
ment and available funds also played an important role in the devel
opment process. These common things can be said to be keys of suc
cess of local renewable energy projects.
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As a consequence, the gained benefits are also similar in the two lo
calities: significant renewable energy production; cheaper energy (re
garding district heating: by 30% in Güssing, according to RADZI, A.
2009), and more stable energy prices (in some cases decided by the
municipality); impressive decrease in CO2emissions; keeping incomes
and values locally; new jobs and enterprises; stronger local economy;
innovative solutions; and ecotourism.
However, there are also some important differences, from which
the issue of the community ownership should be highlighted. Both
projects were originally started as topdown initiatives. However, they
partly evolved into several bottomup actions locally, which were more
widespread and more active in the case of Samsø. This may be a result
of a higher level of communication and involvement of local people,
encouraging them to take part in the planning, decision and implemen
tation stages. The other reason is that in Samsø project developers
ensured the opportunity for local residents not only to have influence
on the project, but also to be owners of renewable equipment. This
generated an essential element to ensure active participation and sup
port: the economic interest of residents. In Güssing, mostly the munici
pality and local farmers’ cooperative own the energy producing units,
with a significant beneficial effect on the partners of the local fuel sup
ply chains in the agriculture and forestry sectors. In Samsø, numerous
households have shares in wind turbines, district heating power plants
or individual renewable energy equipment. Therefore, they are more
supportive and active regarding renewable energy investments and
participation on communityrelated issues. Furthermore, forming
small local communities (e.g. in form of organisations) through work
ing on common aims can help to spread new ways of thinking, lifestyle
and energy consumption efforts in the community (TAKÁCSSÁNTA, A.
2012), which was the case in Samsø as well (RADZI, A. 2009). Therefore,
it can be stated, that community ownership, renewable energy devel
opment, stronger local communities and participation of citizens are
strengthening each other and the creation of further benefits for the
locality.
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According to the main groups of ownership forms presented in sec
tion 3.2, Güssing can be said to have rather local than community ener
gy, while Samsø has good examples for fully or partly community
owned energy production. As it was discussed above, the most of the
benefits are the same in both projects, since in the case of Güssing, a
very transparent, wellcommunicated and opened project outline was
created and implemented, with an effort to involve local citizens. How
ever, this intention could have been more efficiently fulfilled with the
application of community ownership.
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Abstract
Biomass is a limited resource and should be used in a possibly optimal way. It is
argued that for many countries in Europe, especially Hungary and Poland, the
best use of the existing potential is to produce electricity and heat by small co
generation plants and/or to secure space heating for buildings in rural areas
from the locally available biomass. Presently, a hot debate is taking place in
Hungary and Poland about the use of biomass for power generation in existing
coal power stations (cofiring biomass with coal). Many politicians and experts
strongly oppose this way of meeting the environmental goals of reduction of CO2
emissions. The arguments are of technological, logistic and foremost of economic
nature. In this contribution, many arguments against the use of biomass for only
power generation is presented. The aim of this paper is to set two ways of bio
mass power generation against each other with analysing the biomass sectors of
the two countries mentioned above.
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1. Introduction
One of the biggest—still unsolved—problems of the humanity is the
issue of the global energy systems. The exhaustion of fossil fuels and
the intensifying climate change put more and more pressure on them
to place these systems on new bases. Furthermore, the energy systems
of the Central European countries are based on imported fossil fuels;
hence, they are questionable from an environmental point of view, as
well as from an economic and social one. However, the utilisation of
their renewable energy sources is only incipient and often unsustaina
ble. The aim of this study is to analyse the most significant renewable
energy sector (RES), which is the biomass, its operational problems in
Poland and Hungary, and give suggestions for their solutions.
2. Situation of the renewable energy sectors of Poland & Hungary
Energy production from renewable energy sectors in Poland has been
growing: from 4,321 ktoe (181 PJ) (7%) to 7,449 (312 PJ) ktoe (10.4%)
in 2004 and 2011, respectively (EUROSTAT, 2014a). In 2012, renewable
energy sources in Poland contributed 11% to gross final energy con
sumption was which constituted 8,478 ktoe (356 PJ) (Figure 1).
This increasing trend is driven by the need to achieve the targets
set by the European Union. It is seen, that solid biomass has the largest
share (82%) of the chart in the gross final energy consumption in Po
land, followed by biodiesels (7%), wind (5%), hydropower and biogas
(2%).
Compared with Poland, the Hungarian RES has the same sharply
growing share in energy production: in 2004, 950 ktoe (40 PJ) were
produced by the RES (5.1% of the total gross final energy consump
tion), in 2011, 1,857 ktoe (78 PJ) (9.1 %), which is 95% of growth. The
main background cause of this increase is also the compulsory EU tar
get. In 2012, the above mentioned ratio was 9.6 % (1,965 ktoe, 82 PJ).
As in Poland, the solid biomass has the largest contribution (70.5%),
which is smaller than in Poland by 12%. However, the potentials of the
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other renewable sources could afford a more balanced energy mix
(MUNKÁCSY, B. 2011). This amount is by 12% smaller than in Poland. On
the other hand, in Hungary, the share is by 6% and 5% higher for bio
fuels and geothermal energy, respectively. The differences for other
RES sectors between the two countries are below 2% (EUROSTAT,
2014a).
3. Potentials and forecast
Estimates of the potential of biomass vary depending on the assump
tions concerning—for example—the acreage available for energy
crops plantations, the permissible degree of extraction of wood from
the forests, competition for straw for other uses, such as cattle bed
ding, mushroom production, etc. The technical potential of solid bio
mass in Poland is estimated at about 19–24 Mtoe/year (800–1000 PJ)
(MINISTRY OF ENVIRONMENTAL PROTECTION, 2000; MINISTRY OF ECONOMY,
2007), although there are also lower estimates at the level of 2.4 Mtoe
(100 PJ) (MINISTRY OF ENVIRONMENTAL PROTECTION 2000). On the other
side, the European Environment Agency (hereinafter EEA) estimate
(EUROPEAN ENVIRONMENTAL AGENCY, 2007) gives higher values:
14.5 Mtoe/y (608 PJ), 24.1 Mtoe/y (1,011 PJ) and 30.4 Mtoe/y (1,271
PJ) in 2010, 2020 and 2030, respectively.
The dominance of biomass in energy production is predicted to
continue. According to the government document Energy Policy of
Poland until 2030 (MINISTRY OF ECONOMY, 2009) solid biomass will con
stitute the highest share in energy production (electricity and heat)
from RES in the future, reaching 7.3 Mtoe/y (306 PJ) in 2030. Electrici
ty generation by wind will follow with 1.5 Mtoe/y (63 PJ), and by bio
gas (electricity and heat) with 1.4 Mtoe/y (59 PJ).
The theoretical potential of solid biomass in Hungary is about 4.85–
7.83 Mtoe/y (this estimate also includes the biogas potential, as calcu
lated by the Hungarian Academy of Science) (IMRE L. – BOHOCZKY F.
2006). The technical potential is 3.96 Mtoe/y (also includes the biogas
potential as calculated by the Ministry of Environment and Water)
(FARAGÓ, T. – KERÉNYI, A. 2003). However, according to the analysis by
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the Hungarian Eötvös Loránd University research group, Department of
Environmental and Landscape Geography, the technical potential is
higher: 4.01 Mtoe/y (5.92 Mtoe/y if biogas is included) (HARMAT, Á. –
MUNKÁCSY, B. 2011).
In the case of Hungary, the EEA estimates are lower than the na
tional ones: 1.2 Mtoe/y, 2.2 Mtoe/y, and 3.1 Mtoe/y in 2010, 2020 and
2030, respectively (EUROPEAN ENVIRONMENTAL AGENCY, 2007).
According to the Hungarian Renewable Energy Action Plan (MINIS
TRY OF NATIONAL DEVELOPMENT, 2010), in 2020 solid biomass will con
tribute 0.23 Mtoe/y (9.63 PJ) and 1.225 Mtoe/y (51.29 PJ) for electrici
ty and heat energy production, respectively. We can clearly observe
that this target value is far below the estimated potentials, thus in long
term a greater degree of utilisation is possible. In 2020, the planned
renewable energy mix will be more balanced: the biomass will con
tribute 62% to power generation, heating–cooling and transport, fol
lowed by geothermal energy (17%), heat pumps (6%), wind and bio
gas (5–5%), solar energy (3%) and hydropower (1%).
4. Unsustainable use of biomass
The energy sectors of the two countries reflect their common history.
In the socialist era, the selfsufficiency model appeared in the energy
sector through the construction of the big coalfired power stations
that were established on local coal resources and dominated by deliv
ering natural gas and refined crude oil from Russia (in those days from
the Soviet Union). Both energy systems were centralised and character
ised by large scale power stations. Nowadays, in both countries, the
dominant part of the biomassbased electricity is still produced in
those big power stations, by adding biomass to coal which decreases
the overall efficiency of power generation and has a serious impact on
the environmental, social and economic aspects. Moreover, those high
ly centralised systems generate energy hundreds of kilometres away
from the consumers as opposed to the distributed power generation
concept which will be discussed below.
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Figure 2 – Actual use of biomass for energy purposes in Poland
Source: GUS, 2013.

The chart in Figure 2 illustrates the structure of the use of biomass
for energy purposes in Poland. As it is seen, the lion’s share constitutes
power generation from biomass (93%) while heat plays a minor role.
The dominant technology in biomassbased power generation is co
firing biomass withcoal in the existing pulverised coal boilers in the
existing power stations. This policy and practice are increasingly criti
cised by environmental NGOs, experts and academics, both in Poland
and Hungary, as well as in other European countries. This criticism is
particularly strong in Poland, because of the scale of the investments in
cofiring. One should mention, in particular, the spectacular Green
peace demonstration during the COP19 in Warsaw in 2013 (GREEN
PEACE, 2013) and of Greenpeace Poland in Turow Power Station (GREEN
PEACE, 2012). The criticism is also expressed by the Polish Biomass
Association POLBIOM, the members of which are experts in energy use
of biomass. Furthermore, academics present strong arguments against
biomassbased power generation and, in fact, against the use of bio
mass in installations requiring large deliveries of the biomass fuel.
Serious reservations addressing this issue were expressed by industry
representatives, in the presentations during the 2011, 2012 and 2013
editions of the Forum of Biomass Combustion, for example by repre
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sentatives of AGH University of Science and Technology in Krakow,
Czestochowa University of Technology or Silesian University of Technol
ogy.

Figure 3 – Hungary and the places mentioned in this paper
Edited by HARMAT, Á. (2014)

The idea of using biomass to replace a fraction of coal in power
generation sector is justified in terms of reducing emissions of carbon
dioxide and sulphur dioxide to the atmosphere. The European Union
directives put special emphasis on emissions from the power sector6.
In Poland the main technology that has been chosen was adding bio
6

There are the same two directives in both (Polish and Hungarian) cases:
a) The Large Combustion Plant Directive 2001/80/EC (LCPD) is important in reducing emissions of SO2, NOx and dust from combustion plants having a thermal input capacity equal to
or greater than 50 MW.
b) Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001
on the promotion of electricity from renewable energy sources in the internal electricity
market. The Member States which joined the EU in 2004 must apply the provisions of Directive 2001/77/EC on producing electricity from renewable energy sources. Their Accession
Treaty sets national indicative targets for the proportion of electricity produced from RES
(RES-E) in each new Member State the result of which is an overall objective of 21% for the
EU–25.
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mass to coal in the existing power plants, because it seemed to be the
cheapest way to meet the targets imposed by the European Union. In
Hungary, another reason was the stricter air quality standards. In
2004, three old coalfired power plants (Pécs: 50 MW; Borsodi: 30 MW;
Ajka: 20 MW [Figure 3]) should have been closed down because their
air pollution would have been over the limit. Therefore, the power
plants were converted to cofiring biomass with coal, instead of in
stalling fluegas cleaning system (PAPPNÉ, V. J. 2010).
From economic point of view the cofiring made sense, because
building new installations from scratch could be avoided and the re
porting effect could be achieved relatively quickly. This approach was
stimulated by a system of the socalled green certificates (which is still
in place), in which additional gratification is paid to “green” electricity
producers in form of tradable certificates. For instance, in Poland, in
this way for each MWh of “green” electricity the power generating
companies received about three times more money than for the “tradi
tional” (black, coalbased) MWh. On top of the price of a “black” MWh
(ca. 35 EUR) they were rewarded by 70 EUR/MWh in form of green
certificates. Incidentally, it should be noted that those costs are inter
nalised in the electricity tariffs and are ultimately covered by the final
electricity consumers.
There are three main problems in cofiring biomass with coal: 1.
transportation of large volumes of biomass, 2. technological problems
on the generation side and, last but not least, 3. cost of the “green”
electricity.
4.1. Transportation of large volumes of biomass
Regarding transportation, one should note that, compared with coal,
biomass is characterised by lower calorific value (about 50%) and
lower bulk density (20–50%). Thus, the amount of energy contained in
a given volume of biomass is only about 25% of the corresponding
energy contained in the same volume of coal (GULA, A. et al. 2012). This
obviously translates into the consumption of liquid fossil fuels and
corresponding emissions, as well as other environmental and econom
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ic costs related to the life cycle of vehicles, attrition of roads, etc. This
effect can obviously be minimised, if the biomass were used locally, i.e.
possibly close to the place where it is produced. Moreover, the location
of a coal power station is based on the easiest access to the fossil fuels.
Therefore, its location is not suited to the biomass resources in its
vicinity.
Decreasing the distance of biomass delivery to the location where it
is used puts a limit on the output capacity of the energy production
facility. This concerns, in particular, the use of biomass for electricity
production, where the economics of power generation favours units of
capacity of order of tens to hundreds of MW. Obviously, such units
require large amounts of biomass which has to be transported from
distant locations, such as from America or South East Asia (SLOWINSKI, P.
2011). On the other hand, according to the literature, the maximum
economically justified transport distance with trucks is 15 km and
50 km for straw and wood, respectively (KPMG, 2010). In fact, current
structure of biomass supply in Poland is: 70% domestic deliveries,
15% regional import (Ukraine, Russia, Czech Republic, Slovakia), 15%
over sea import (WNUK, G. 2013). In Hungary, the international trade is
also significant. As much as 7.9% of the produced firewood was ex
ported in 2008, mainly to Italy, Austria and Slovakia, while 4% was
imported from Ukraine, Romania and Slovakia (REGIONAL CEN
TRE FOR ENERGY POLICY RESEARCH, 2009).
One can conclude that, due to the energy consumption and emis
sion during the biomass transportation, big capacity units are not the
best solution from the environmental (and macroeconomical) point of
view.
For illustration, let us consider an example of a hypothetical (still
realistic) power plant of 400 MW located in South East Poland, which
plans to add 5% of biomass for cofiring. This would require deliveries
of ca. 500 tons of biomass per day. If one assumes that biomass comes
from domestic sources located in the average radius of 100 km and
considering, the kind of road in the area, this biomass would have to be
transported by trucks of 10 tons load. Thus, in total, they would have
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to make 5,000 km each day, one way. It is perhaps shocking to realise
that this is a distance from Moscow to Lisbon!
Meanwhile, as the exhausting of the fossil fuels, more cofiring
power plants are converted exclusively to biomass firing. At the end of
2014, the last underground Hungarian coal mine, Márkushegy will
close down. In parallel with the closure, the capacity of 240 MW
powerstation will be supplied by biomass only. This expansion as
sumes the growth of the supply zone and the degradation of the forest
ry (ZÖLDTECH, 2013).
Transporting biomass from such distant sources is only one of the
factors that bring dubious environmental benefits. The phytosanitary
risk is another problem which recently attracts more and more atten
tion (SMITH, A. L. et al. 2013). Namely, with the transported biomass
there is a risk of transmitting plant diseases, pest species, fungi, bacte
ria, insects, etc., as well as seeds of invasive plants.
4.2. Technological problems on the generation side
Regarding the technological problems, adding biomass (especially
agricultural biomass) to coal increases slagging and fouling due to the
content of alkali compounds in biomass. Slagging and fouling hinder
heat transfer in the smoke pipes and superheaters. Moreover, the flow
of hot exhaust gases heating the upper parts of the superheater is also
hindered by a layer of the fouling material fallen on the lower parts.
Additionally, electricity consumption of the fans forcing the airflow
increases due to higher aerodynamic resistance. When biomass is add
ed to coal in pulverised coal boilers, the milling of biomass increases
electricity consumption by 10–15% (SIWEK, T. – PANAS, K. 2011). Con
sequently, addition biomass to coal decreases the overall efficiency of
power generation (SCIAZKO, M. et al. 2006), leading to decreasing the
overall resource consumption. Moreover, the content of chlorine and
sulphur in biomass increases corrosion of metal elements of the gener
ation equipment, creating serious operational and maintenance prob
lems (KROL, D. et al. 2010; SIWEK, T. – PANAS, K. 2011). Because the con
tent of chlorine and sulphur in the agricultural biomass is higher com
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pared with woody biomass (JENKINS, B. M. et al. 1998), corrosion of the
boilers7 and emissions of sulphur oxides are correspondingly higher.
Furthermore, as practice shows, biomass creates fire hazards (also
known in the case of coal) due to explosive properties of biomass dust
or selfignition of biomass stocks (BRADLEY, M. 2013). Only in Poland
two biomass explosions occurred recently: Dolna Odra January 2010
(DRABINSKA, U. 2012), Turow August 2012 (PAP, 2012)—Figure 4.

Figure 4 – Poland and the places mentioned in this paper
Edited by HARMAT, Á. (2014)

Another type of technological issue is efficiency of power genera
tion in thermal power stations, where ~25–30% of the energy input is
converted into electricity, while the remaining energy is released as
7

This concern primarily the elements of the equipment exposed to high temperatures. In case
of heat-only boilers where the temperatures are much lower the problem is much less significant and, as experience shows, it is not observed in practice. This is one of the reasons why we
are advocating using biomass for heating purposes as discussed below in this article.
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heat. It is a huge amount in a typical power station, and only a tithe
fraction of it can be used as district heat, while the rest is usually emit
ted to the environment as an unutilised waste (FODOR, B. 2012).
4.3. Cost of the “green” electricity
To meet the assumed “green” electricity target Poland would have to
produce 10 TWh/y of electricity from biomass (POLAND, 2005). Having
in mind the aforementioned problems, one may wonder why power
generation companies have invested so heavily in the cofiring tech
nology. As mentioned above, this is due to the hefty support they have
been receiving in form of green certificates. One should realise that the
70 EUR/MWh for the assumed 10 TWh/y amounts to 700 million EUR
annually. In fact, the price of green certificates is changing depending
on supply/demand situation in the certificates market. In 2011, ac
cording to information given at the Polish Parliament hearing (SZWED,
D. 2012), energy companies received “only” 1.7 billion PLN (ca. 400
million EUR) due to aforementioned market variations. In 2012 (CZO
PEK, P. 2013) the price of green certificates dropped to about 60
EUR/MWh and to 30 EUR/MWh in March 2013 (WNP, 2013). Actually,
it is about 50 EUR/MWh. However, the Polish government plans (MIN
ISTRY OF ECONOMY, 2014) to reduce the subsidies by introducing weight
factors of 0.50 and 1.00 to cofiring and dedicated biomass power gen
eration, respectively. In the authors’ opinion this is a move in a good
direction, because as shown in (GULA, A. – BARCIK A. 2009; GULA, A. 2011;
GULA, A. – GORYL, W.– CIESLAK, J. 2012; GULA, A.– WAJSS, P. – GORYL, W.
2012) using the same amount of biomass for heating rural holdings
would bring at least the same CO2 reduction effect at much lower total
subsidy cost (below 8% compared to biomass based power genera
tion). In fact, the reduction would be much higher, because of avoided
emissions in biomass transportation and processing.
Hungary uses the feedintariff system for supporting RES. Howev
er, the result is the same, as it can be experienced in the case of the
tradable green certificates system in Poland. Regarding the Hungarian
feedintariff system, there is almost no difference among feedin
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tariffs of the various renewable technologies, only the most competi
tive technologies could spread—the wind and the cofiring biomass.
The technologies which have higher cost (modern biomass power
plant, solar power plant) are not competitive with the present feedin
tariff prices. Nevertheless, shortly the cofiring power plants will be
removed from the supporting system, because their acceptance time—
which determined by the Hungarian Energy Office, based on their pay
back time—will expire. This will lead to the reduction of the cofiring
based power generation. A draft of the new supporting system was
prepared in 2011 (called METÁR) which gives preference to smaller,
decentralised biomass units. According to the draft, strict quality and
spatial sustainability limits will be introduced for the supply of the
wood fuel, and the maximum capacity will be restricted: in the case of
biomass the limit is 10 MWe, and 20 MWe if the waste heat is used in
district heating. The planned effective date of the new regulation has
been postponed several times, and it is not likely that it will be intro
duced in the near future as taking into consideration the tendency of
the Hungarian Government’s nuclear powersupporting energy policy.
As a result of this uncertainty, the investment in the RES has come to a
stop (FODOR, B. 2012).
5. Towards a more sustainable use of biomass for energy
As one can see, the present energy utilisation of biomass is largely
unsustainable. Considering the fact that a lion’s share of the biomass is
used in large scale power stations requiring deliveries from large dis
tances, biomass should mostly be used for energy purposes in local
scale units within decentralised energy systems, where electricity is
generated by many small energy producers, close to where it is used,
rather than at large power plants located far from the consumers. As
mentioned above, in this way transmission losses and also the effects
of possible outages of the power grid would be minimised. Additional
ly, under these conditions the energy production would be more effi
cient, since the waste heat could be used in a larger extent, due to prox
imity of the consumers.
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Taking into consideration these facts, it is unquestionable that bio
mass—if to be used in a more sustainable way—should be used for
energy purposes in local scale units within decentralised energy sys
tems based on local biomass resources.
5.1. Benefits of decentralised energy systems
Compared to the centralised energy systems, the following advantages
of decentralised systems can be mentioned:
 Environmental benefits: Through a more efficient energy utilisa
tion, the demand for the firewood would decrease, contributing
the conservation of biomass resources. This would lead indirect
ly to decrease of pollution and other environmental benefits,
such as avoiding land degradation associated with coal mining,
or the conservation of freshwater resources, since the large
scale power stations require vast volumes of water for their op
erations.
 Economic benefits: In centralised energy systems there are ex
penses, which make them more expensive, compared with the
decentralised systems: The cost of the highvoltage transmis
sion and distribution networks is one of the major costs within
the centralised electricity system. The centralised generation is
inflexible with respect to sharp changes of energy demand.
Hence, the output capacity must be oversised to counter this
problem. Countries, where the RES has a significant role, the re
newable energy systems are owned largely by communities. In
that case, the community—who is the most appropriate deci
sionmaker—is best suited to choose the most optimal and rea
sonable investment. Also, the resulting profit stays in the local
place. In addition, in a case of a small biomass power plant, the
entrepreneurs dealing with the production and supply of the
firewood are able to join the energy market which leads to an
indirect economic prosperity in a wide social scale.
 Security and supply benefits: In Hungary, according to the gov
ernmental statements, the rate of the energy dependence—the
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net imports divided by the sum of gross inland energy consump
tion plus bunkers—was 52.3 % in 2012. However, energy pro
duction from the imported nuclear fuel in the statistics is quali
fied as inland production. Therefore, the real energy depend
ence is 62%. In this way, the energy supplies considerably de
pend on the energy policies of the foreign countries—mainly of
Russia which is the main exporter of the natural gas, the petro
leum and the nuclear fuel. The above argument applies also to
Poland, although the corresponding number is only 30.7%, due
to Poland’s significant coal reserves (EUROSTAT, 2014b). In a de
centralised energy system, the resources are available where
they are used. Therefore, from the point of view of fuel supply it
is a more secure system.
 Social benefits: Decentralisation contributes to the spatial con
vergence, since the cost of the energy production would be lo
calised regionally more equally, thereby reducing the urban–
rural development differences. In addition, the decisionmaking
shifts down to the local scale, according to the subsidiarity prin
ciple which is one of the fundamental principles of the sustaina
ble spatial development (GREENPEACE, 2005).
To achieve the realisation of the above mentioned benefits via
building up a decentralised energy system, a fundamental change in
the energy policy is needed. This should be supported by the govern
ment. Instead of this, the Hungarian government signed an interstate
agreement on cooperation with a Russian involvement in a new nu
clear power station, with a 2400 MW builtin capacity. Nevertheless, at
the local scale, with bottomup initiatives we can move closer to a de
centralised energy production. In the chapter below two good practice
examples from Poland and from Hungary are presented.
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5.2. Biomass heating boiler in a rural holding in Wichow, Poland
In many European regions, notably in Poland, there is a significant
demand for space heating. This could be largely satisfied by biomass,
primarily in rural areas, where biomass is locally available, in particu
lar as agricultural residues. In Poland the main agricultural residue is
straw which is often burnt uselessly in the fields. At the same time, it
could become an environment friendly fuel for heating the rural hold
ings, if burnt in dedicated biomass boilers.
A concrete example is described and analysed below which is a
small scale biomass installation for heating a typical rural house. The
farm used for the case study is located in the village of Wichow in
Western Poland. The village is a good representative of rural Poland. It
is situated in flat agricultural area with dominant cereal production, so
that straw is amply available. The area of the considered farm is 8 hec
tares used mostly for wheat production. On average about 10–15 tons
of straw is harvested annually.
The building in question is a one storey, detached house of 200 m2
inhabited by 4 residents. The building is relatively well insulated with
modern doubleglazed windows. Until 2010, the house was heated
using a coal boiler, which in October 2010 was replaced by a dedicated
straw fired boiler of 40 kW (EKOPAL RM 5) produced by MetalERG
Ltd., a Polish private company. As straw burns quickly the heat is ac
cumulated in a water tank of 5 m3 and fed to the heaters by a con
trolled circulation pump. The cost of investment was ca. 5,000 EUR.
The boiler is designed to match the needs of the farmers who harvest
the straw in form of standard compressed cubical (80x40x40 cm)
bales. It is suitable for farmers having their own straw in sufficient
quantities and storing it after harvest in or near the house. The operat
ing costs are then several times lower compared to coal and the pay
back time is about 4 years.
The only fuel which is used in the boiler in this farm is wheat straw
which is harvested from the fields within the radius of about 1.5 km
around the house. The bales are stored in a barn located next to the
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house. Therefore, the cost of the biomass fuel is practically free for the
farmer.
Below, three different energy supply options in this farm are con
sidered: (i) coal boiler for heating (heating season) plus electric water
heater (whole year), (ii) biomass boiler (heating season) plus electric
water heater (whole year), (iii) biomass boiler (whole year) for heating
and domestic hot water preparation. The first option was in place until
2010, the second was until 2013 and the third is the present situation.
The output capacity of the previous coal boiler was 22 kW with
82% efficiency. The fuel was culm and hard coal. The boiler consumed
ca. 6 tons of coal every year. Domestic hot water was provided by a 2
kW electric 50 litres water heater. In 2013, the electric water heater
was replaced by a wellinsulated 120 litres accumulation tank con
nected in parallel to the existing 5 m3 tank of the biomass boiler sys
tem.
Our analysis showed that using coal (Option 1) is much more ex
pensive (1,480 EUR/y) compared to the use of the biomass Options 2
and 3 (320 EUR/y and 80 EUR/y, respectively). The cost of provision of
domestic hot water in Option 3 is so low, because now electricity is not
used for DHW preparation. The payback time for Option 2 is 4.3 years.
For Option 3, additional 250 EUR must be spent to cover the cost of the
120 litres heat exchanger and circulation pump. The corresponding
payback time becomes 3.75 years.
As it can be seen above, conversion from coal to biomass in a farm
with own straw resource can dramatically reduce the CO2 emissions in
a very cost effective way. Emissions from different options are pre
sented in Figure 5. The CO2 emissions in Option 1, 2 and 3 are
12,850 kg/y, 2,100 kg/y and 430 kg/y, respectively which means re
duction by a factor of 6 and 30 for Options 2 and 3, correspondingly.
It should also be noted that biomass contains much less sulphur
than coal. Thus, in the emissions of SO2 are 69 kg/y, 16 kg/y and
14 kg/y, respectively. Also, less NO2 is emitted to the atmosphere (Op
tion 1: 20 kg/y, Option 2: 12 kg/y, Option 3: 11 kg/y). The situation is
different in the case of CO (273 kg/y, 92 kg/y and 99 kg/y, correspond
428

Geographical Locality Studies 2014 Volume 2, Number 1

ingly), where the lowest emission is for Option 2. This is due to the fact
that in Option 3 straw is burnt also in summer leading to a small in
crease of CO emissions from the biomass boiler.

Figure 5 – Emissions from different options (bottom – rescaled, without
CO2)
Edited by GORYL, W. – HARMAT, Á (2014)
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It should be noted that biomass combustion leads to relatively high
dust emissions. In Option 1 (18 kg/y) dust emission is 6.5 times lower
than in Option 3 (114 kg/y). It is necessary to use filters or dust precip
itators to meet the standards. However, in sparsely populated rural
areas the concentration of dust does not present a big problem, due to
sufficient ventilation of the terrain. Recently, the AGH University of
Science and Technology in Krakow, MetalERG (biomass boiler manufac
ture) and DBFZ Deutsches Biomasseforschungszentrum gemeinnützige
GmbH (from Germany) received a KIC InnoEnergy Programme grant to
design and build a new straw feeding, filtering and drying system. Such
system should significantly reduce the dust emissions to the atmos
phere, which is also considered in the analysed holding.
In conclusion, a typical Polish farm of ca. 6–10 hectares, can satisfy
its heating needs by using biomass supplies from an area of a small
radius (about 2–5 km), so that the “embedded” transportation emis
sions are much smaller than is the case for large units such as power
stations. Additionally, energy needed for densification of biomass to
lower the transportation costs, are avoided. Therefore, such installa
tions should be favoured when granting investment subsidies. It is
very important to note that in the exploitation phase no subsidies are
needed, because local (often own) biomass fuel is cheaper than coal, oil
or gas.
However, in the Polish conditions a 5,000 EUR investment is very
expensive for a typical farmer. To boost the demand for small biomass
boilers financial support for farmers is needed. As mentioned above,
this could be taken from the subsidies being given to cofiring by di
verting only a small fraction (up to 8%) of those to cover a part of (ca.
40%) of the investment cost of conversion from coal to biomass (GULA,
A. – WAJSS, P. – GORYL, W. 2012).
5.3. Biomass based village heating in Pornóapáti, Hungary
The local government of the municipality of Pornóapáti (Figure 3)—a
Hungarian village next to the Austrian border—came to a decision
concerning the heat supply system of the village at the beginning of the
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2000s. Considering the good practise of the biomass heat plant of the
neighbouring Austrian village, Bildein; the village (with 380 inhabit
ants) chose to build a 1.2 MW biomass heat plant instead of building up
a natural gas network.
The total cost of the construction was 1,661 million EUR (~1,325
million GBP) (including the price of the pipeline system). The project
was supported by the Hungary–Austria Phare CBC Programme, by the
Austrian Environmental Fund, by the West Transdanubian Regional
Development Agency and by the Ministry of Interior Affairs. A wide col
laboration of international organisations was required for the project
and, furthermore, the understanding and willingness of the village
citizens were also necessary. The operation of the heat plant started in
2005.
The annual heat demand is entirely covered by the 2 biomass boiler
with nominal capacity of 2*600 kW. 32.5 m3 water is circulated per
hour in the pipeline system which length is 3,900 running metres. The
produced useful heat in the past years was between 4,100–4,800
GJ/heating season, the energy efficiency of the whole system (multiply
ing the efficiency of the boiler, and the efficiency of the heat transfer) is
50–52% (NÉMETH, K. 2011).
At the beginning, 86 residential and 11 public consumers connected
to the heat pipeline. However, at this time the number of consumers is
67, and only 40 consumers used the district heating constantly during
the last heating season. To detect the background of the reduction
interviews were made in the village. According to the interviewees,
there are two main reasons of the disconnections. On the one hand, the
level of the heating service was exceptionable. The lack of the repairs
in case of malfunctions and the outages during heating seasons were
frequently experienced issues. In the absence of the relevant experi
ence, during the construction sizing failures were made by the building
contractor. On the other hand, the most frequently mentioned problem
was the price of the heating service. Generally, the inhabitants who
work and have fixed income use the district heating, but the pension
ers and the unemployment inhabitants prefer to provide their own
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firewood, and use their individual heating. The new mayor of the vil
lage hopes that this negative process will stop since the operating
company have been changed, and the inhabitants do not have the op
portunity to collect logging waste in the area of the local forestry at a
low price any more. Also, around 20 kW of solar panels have been
installed on the roof of the heating plant which will reduce the operat
ing costs.
The biomass consumption is between 380 and 420 tons per heating
season. Three/four companies supply the heating plant with wood
chips from the nearby forestry and with byproducts from the building
industry. The nearness of the Austrian border makes the purchase
more difficult as in the other part of the border the price of the wood
chips is double that of the Hungarian price. Therefore—considering
the financial status of the municipality—the woodchips are generally
purchased only for the next few weeks, thus there is no time for them
to get dry and reach the maximum heating value.
The most significant environmental effect of such a smallscale bi
omass heat system is that it can replace the lowefficient, high
emission individual heat systems to an environmentally wellregulated
central system. Thanks to the biomass heating plant, the annual CO2
emission decreased by 1,168 tonnes and the heat demand of the village
can mostly be supplied with local sources. According to the calculation
of NÉMETH, K. (2011), if the natural gas network had been built up, the
cost of the heating between 2006 and 2009 would have been
24,500 EUR – 29,500 EUR more. However, its economic benefit is
overshadowed by the fact that more and more consumers disconnect
from the heat network and change to individual heating because of its
expensiveness. During the period under review, around 17,500 EUR
stayed in the local area annually, contributing to the local economic
development.
Pornóapáti is the first smaller municipality in Hungary which de
cided to create a new village heating system based on biomass. This
project contributes to the environmental protection, the local econom
ic development, and also improves the community’s social thinking
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and their sense of common responsibility for the environmental val
ues. Therefore, it is a good example for other small municipalities.
However, considering that the available funds for this kind of project
are limited and there are some known experienced operational diffi
culties, supporting the local use of renewable energy sources is inevi
table by the state.
6. Conclusion
Due to the inappropriate support mechanism both in Poland and in
Hungary biomass is used mostly in cofiring with coal in bigscale
power stations in a centralised energy system which leads to huge
technological problems (slugging, chlorine corrosion, fires, etc.) on top
of costs and emissions of biomass transportation at large distances as
well as huge amounts of heat which remains unused in thermal power
plants. Since the energy density of biomass is low, its energy utilisation
is transport intensive. Therefore, utilisation of biomass is most effi
cient if used locally, in small scale units, in frame of a decentralised
energy system. Although both countries’ energy policies do not sup
port this kind of initiatives, we can make small steps against the big
and powerful opponents. This was demonstrated by two examples
described above. Such bottomup projects illustrate the principle
“think globally, act locally”.
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The spread and strengthening of the small business sphere in the rural areas of
India could have a significant role in order to decrease the spatial and social
differences derived from sociocultural and demographic reasons. In the first part
of our study, by the analysis of the related statistical databases, we try to find the
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of disadvantaged groups so far. Following this, within the framework of a short
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significance from the economic force of rural handicraft in terms of the revival of
business promptitude and sustainability.
Key words
India; Small enterprises; Spatial and social disparities; Rural industries; Sustain
able economy

Geographical Locality Studies 2014 Volume 2, Number 1

1. Introduction
Within the corporate sphere, the micro, small and medium enterprises
(MSMEs)— besides the fact that considering their number they are in
majority, independent from economic development level and economic
culture—represent a significant role in every country or region of the
world both taking into consideration their employee numbers and
economic performances (share of gross domestic product). Exactly the
same situation can be found in India, having the second most populat
ed labour force market with 482 million persons (CENSUS ONLINE
2011a) and the third greatest economy of the world (4,692 bil
lion USD) considering the GDP on purchasing power parity (CIA ONLINE
2013), where the small sized entrepreneurial sphere—besides the
increase of production and employment—could play a highlighted role
in the strengthening of sustainable economy by decreasing poverty,
raising up the role of the rural areas and decreasing the social inequali
ties (MISHRA, S. 2012).

Figure 1 – Change of population in India in the last fifty years
Sources: CENSUS ONLINE 2001, 2011a
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All of these would be highly important in such a country where the
population in the past 50 years has almost tripled (Figure 1) with 100–
180 million persons per decade, and, except for the last decade, in
creased by more than 20% (Table 1). The unemployment, due to the
demographic stress—based on the estimate of the 2012–13 repre
sentative survey carried out by the Ministry of Labour & Employment
(MLE ONLINE 2013)—is very high at the age groups between 15–29
(especially concerning women) (Table 2). However, it is also important
to mention that the database on unemployment available from the
official statistical sources (Annual Employment and Unemployment
Survey Reports) is undercalculated, because of the overgenerated
employment at the public sphere (SPINAK, J. 2004), so it seems these
numbers are much higher in reality.
Table 1 – Decadal growth of population in India
Sources: CENSUS ONLINE 2001, 2011a
Census decades
1961–1971
1971–1981
1981–1991
1991–2001
2001–2011

Decadal growth
108,924,881
135,169,445
163,091,942
182,316,397
182,117,541

Decadal growth (%)
24.8
24.7
23.9
21.5
17.7

Table 2 – Unemployment rates of different age groups in India (per 1000)
Source: MLE ONLINE 2013
Age Groups
15 & above
15–17
15–24
18–29
15–29
30 & above

Males & Females
47
183
181
130
133
10

Males

Females
40
181
163
113
117
7

72
192
244
191
191
19

Indirectly, the high rate of women employed in parttime or occa
sional labour also refers to this above mentioned fact; which is, in India
(completely different from the developed western economies) regular
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ly not the result of the employees’ free decision but rather the conse
quence of the significant amount of latent unemployment. While this
ratio among all the employees is 40.4% opposite to the 17.7% of men,
the ones involved in nonagricultural and household industries, so
among the ones less concerned with the pressure of seasonality, con
stituting 41.6% of all the employees this value is 29.7% and 12.3%
respectively (CENSUS ONLINE, 2011a).
The extreme spatial differences (WILHELM, Z. et al. 2010; WILHELM, Z.
2011; WILHELM, Z. et al. 2011) appearing in the income and life quality
relations, similar to any other countries of the developing world, nec
essarily generate a domestic migration of great masses from the rural
areas to the urbanised regions. The expectations of those unqualified
people migrating to cities who expect for work, higher wages and bet
ter life quality are realised however very rarely, so in general they
become the dwellers of the environment wrecking slums clogging to
gether the unemployed and under paid population with extreme social
pressure, getting out of the scope of the city authorities and security
forces, or in an even worse scenario they will increase the number of
the homeless. While the number of these latter class—leastwise ac
cording to the census data—in 2011 were under 1.8 million persons,
which is 0.15% of the total population of India (CENSUS ONLINE, 2011a),
the 65.5 million mass of people living in the slums comprise more than
onesixth of the total urban population (17.6%), but their ratio at the
45 cities with more than 1 million dwellers exceeds the average in 24,
and in every fifth of these settlements they represent more than one
third of the total population (Table 3).
Table 3 – Indian cities having more than one third rate of slum population
Sources: CENSUS ONLINE 2011a, 2011b
City (M. Corp.)
State
Jabalpur
Madhya
Visakhapatna
Andhra
m
Pradesh
Vijayawada
Andhra
Pradesh
Mumbai
Maharashtra
Meerut
Uttar Pradesh

Population
1,054,336
1,730,320
1,048,240
12,478,447
1,309,023
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Slum
483,626
770,971
451,231
5,206,473
544,859

Rate of Slum Pop.
45.9
44.6
43.0
41.7
41.6
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Raipur
Nagpur
Agra
Hyderabad

Chhattisgarh
Maharashtra
Uttar Pradesh
Andhra
Pradesh

1,010,087
2,405,421
1,574,542
6,809,970

406,571
859,487
533,554
2,287,014

40.4
35.7
33.9
33.6

In our days, on the level of responsible thinking, it is becoming ob
vious that the sustainable development of the economy cannot be pos
sible in the global context even in a midterm time scale with the quan
titative increase of the traditional, nonrenewable resources. In this
respect, besides the spread of diversification and the expansion of the
alternative methods, one of the solutions could be the progress of the
effectiveness. Widening the interpretation of sustainability and so
involving the human workforce into the resources it seems to be obvi
ous that in many cases the increase of the extensive resources utilisa
tion—in accordance with the laws of the market economy—would be
the most appropriate. And so it should be carried out in a way that not
the public sphere (consuming the economic value surplus) but the
private sphere (producing the economic value surplus) should be
strengthened. It is outstandingly true to the overpopulated but eco
nomically developing countries, where in order to prevailing the view
points of sustainability not only the expansion of the labour force
would be needed, but the provision of the lagging social classes (with
low level of income) with a productive labour in an ever growing scale
to be able to raise their life standards. According to the essence of our
topic, so that the importance of the Indian micro, small and medium
sized enterprises could be determining in this respect as well, further
on, after the introduction of the structural basics of the country’s SME
sector, first we investigate in what scale it contributes to moderate the
social inequalities.
2. Research Method
The research in this paper is based on a comparative analysis of statis
tical data. In the course of that, it has been taken stock of the results of
the latest Indian MSME Census (MSME CENSUS ONLINE 2011) carried out
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for the fourth time, and figures published in the governmental Plan
ning Comission’s evaluation study (PLANNING COMMISSION ONLINE 2001),
and these ones have been compared to relating Indian census data. By
means of this method, the role of the MSME sector and the Village In
dustries Programme played in the integration of socially disadvan
taged, mostly rural population, and along with it, in the strengthening
of rural development and sustainable economy are presented.
3. The major structural characteristics of the MSME sector in India
Opposite to the EU regulations, the basis for the classification by the
size group of enterprises relies on the number of employees, the annu
al revenue or the total assets and the measure of the coowners’ share,
in India the firms are classified by the value of the invested materials
into the manufacturing or service activity. The Micro, Small & Medium
Enterprises Development Act (GAZETTE ONLINE 2006) about the organi
sationaljudicial background of the support and development of the
small enterprises coming into force in 2006, independent from the
number of employee, the economic performance, the corporate form
and the owners, binds the certain size categories to relatively high
value limits (Table 4).
Table 4 – Classification of Indian MSMEs by quantity of investments
Source: GAZETTE ONLINE, 2006
Category of size
Micro Enterprise
Small Enterprise
Medium Ent.

Enterprises engaged in
Investment in plant & machinery
< 2,500,000 INR
2,500,000–50,000,000 INR
50,000,000–100,000,000 INR

Enterprises engaged in
Investment in equipment
< 1,000,000 INR
1,000,000–20,000.000 INR
20,000,000–50,000,000 INR

According to the prognosis of the Ministry of Micro, Small and Me
dium Enterprises 2012–2013 report, in the period commencing the
base year of 2006–2007 of the Fourth All India Census of Micro, Small
& Medium Enterprises, the complete Indian MSME sector produced a
considerable increase concerning the number of functioning enterpris

443

Katalin Kiss – Nándor Zagyi

es, the number of their employees, the market value of the fixed assets
and the amount of the gross output (Table 5).
Table 5 – Change of the main quantitative indicators of Indian MSME sector
Source: MSME ONLINE 2013
Indicators of MSMEs
Number of working
Number of employees
Market value of fixed assets
(INR) output (INR)
Gross

2006–2007
36.2 million
80.5 million
8,685.4 billion
13,513.8 billion

2011–2012
44.8 million
101.3 million
11,769.4 billion
18,343.3 billion

Rate of growth
23.8
25.8
35.5
35.7

Table 6 – Rate of enterprise size categories by the main quantitative indi
cators
Source: MSME CENSUS ONLINE 2011
Indicators of MSMEs
Number of enterprises
Number of employees
Value of fixed assets (INR)
Gross output (INR)

Rate of micro
94.9
70.2
37.7
44.2

Rate of small
Rate of medium
4.9
0.2
25.2
4.6
49.8
12.5
45.1
10.7

As the results of the MSME census within the scope of the enter
prises recorded and registered by the competent governmental offices
(District Industries Centres of the State Governments or Union Territo
ry Administrations), according to the expectations, the MSME sector
primarily consists of micro enterprises providing an income source for
70% of the employees of this sphere. However, considering the value
ratio of their fixed assets and product reissue, they have a huge disad
vantage compared to the small and mainly middle sized enterprises
(Table 6). A little more than twothirds of the enterprises (67.1%) car
ry out peculiarly producing, processing industry activities—nine out of
ten cases in the framework of proprietary enterprises. Regarding the
statewise composition of MSME performances (for example: density
of enterprises [Figure 2] or the value of gross output per entrepreneur
ial units [Figure 3]), similarly to that of other Indian social characteris
tics considerable, but varied disparities can be found.
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Figure 2 – Statewise disparity in density of working registered MSMEs
(Number of MSMEs per 100 thousand inhabitants)
Key: 1: < 50; 2: 50–99; 3: 100–149; 4: 150–200; 5: > 200
Sources: MSME CENSUS ONLINE 2011, CENSUS ONLINE 2011a

The comparative advantage of the city against the rural areas is ob
vious in this sense. Although, the increase of the rural population lags
behind the city (in the last census decade it was 12.3 and 31.8%) and
so its ratio is continuously decreasing; according to the data of the
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2011 census, the rural people still constitutes more than twothirds
(68.8%) of the total population of India (CENSUS ONLINE 2011a). On the
contrary, only 42.5% of the registered MSM enterprises and merely
39.5% of the employees were villagers (MSME CENSUS ONLINE 2011).

Figure 3 – Statewise disparity in value of gross output per MSME units
(million INR)
Key: 1: < 5; 2: 5–9.9; 3: 10–14.9; 4: 15–24.9; 5: > 25
Source: MSME CENSUS ONLINE 2011
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The disadvantage of women against men is even more obvious; the
ratio of both the female employees and the femaleowned enterprises
is far lower (4–6 times) than the male population’s same indicators
(Table 7).
Table 7 – Gender composition of MSME owners and employees compared
with work participation rate among main workers
Sources: CENSUS ONLINE 2011a; MSME CENSUS ONLINE 2011
Males
Rate of MSME owners (%)
Rate of MSME employees (%)
Work participation rate of main workers (%)

Females
86.3
79.6
53.3

13.7
20.4
25.5

And it is still a rather considerable difference when we take into
consideration the broadly two times more overrepresentation of the
male main workers. We can establish something similar conclusions at
the comparison of the share of the ones belonging to the scheduled
castes and scheduled tribes out of the total population and at the com
parison of the owner and employee ratio experienced at the MSME
sector (Table 8).
Table 8 – SC and STwise composition of MSME owners and employees
compared with share in total population
Source: CENSUS ONLINE 2011a; MSME CENSUS ONLINE 2011
Share in MSME
owners (%)
Members of scheduled castes
(SCs)
Members of scheduled tribes
(STs)

Share in MSME
employees (%)

Share in total
population (%)

7.6

11.8

16.6

2.9

5.3

8.6

While the villagers in point of these social groups’ owner and em
ployee status seemingly possess a somewhat more advantageous situ
ation, this advantage is far smaller than what we would expect from
their presence at the rural labour force (Table 9).
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Table 9 – Ruralurban composition of MSME owners, employees and main
workers by the main disadvantageous social groups
Source: CENSUS ONLINE 2011a; MSME CENSUS ONLINE 2011

Females
Members of scheduled castes
(SCs)
Members of scheduled tribes
(STs)

Share in MSME
Rural
Urban
15.3
12.4

Share in MSME
Rural
Urban
22.4
19.2

Share in main
Rural Urban
81.3
18.7

10.2

5.4

14.2

10.2

79.3

20.7

4.0

1.9

6.2

4.7

92.4

7.6

Taking into consideration the members of the most important Indi
an religious communities, among the MSME owners we can state that
the Christians and Sikhs, being already in an advantageous situation, in
relation to socialeconomic concerns compared to the complete popu
lation have a nearly two times higher presence, while the Muslims are
unequivocally under represented especially among the urban popula
tion (Table 10).
Table 10 – Distribution of MSME owners and the total population by the
main religious communities
Source: CENSUS ONLINE 2001; MSME CENSUS ONLINE 2011

Hindus
Muslims
Christians
Sikhs

Share in MSME owners (%)
Total
Rural
Urban
81.2
80.6
81.7
9.1
9.1
9.1
4.1
5.3
3.1
3.3
2.8
3.7

Share in total population in 2001
Total
Rural
Urban
80.5
82.3
75.6
13.4
12.0
17.3
2.3
2.1
2.9
1.9
1.9
1.8

So taking into consideration the geographical incidence of the
MSME sector among the backward social classes, villagers, women,
members at the bottom of the scheduled castes and scheduled tribes or
even among the Muslim population, we have to see that the small en
trepreneurial sphere has a lot to recover in terms of decrease of social
inequalities.

448

Geographical Locality Studies 2014 Volume 2, Number 1

4. The Khadi and Village Industries Programme (KVIP)
However, it is worth analysing a special segment of the Indian MSME
sphere, one of the high priority elements in order to accomplish the
objectives of the Indian entrepreneurial and regional development
policy of the government’s initiatives the Khadi and Village Industries
Program, and the social integration accomplishment of the small en
terprises functioning in its organisational framework. The primary
task of this initiative is the nonagrarian marketable village employ
ment realised with a relatively small capital investment, in many cases
the increase of selfemployment and by the active support of the de
centralisation of the industrial production, education, technological
transfer, marketing activities, research & development and financing,
the contribution to the realisation of the assumptions of sustainable
economy (MSME ONLINE 2013).
The roots of the programme trace back to the beginning of the 20th
century when one of the tools of the Indian liberator struggles, the
swadeshi became a mass movement. This campaign gaining its name
from the meaning of the compound word, “one’s own country” (KURIAN,
G. T. 1976), gathered momentum with a protest rising after the 1905
split of Bengal to one Hindu and one Muslim majority part of the coun
try, Western and Eastern Bengal, protesting against the British India
policy which intended to divide the uniformly interpreted or imagined
Indian nation (ANTONOVA, K. A. et al. 1981).
Its basic aim is the initiation and strengthening of the modern na
tional manufacturing industry, besides which, however, it patronised
the wide spread allocation of the traditional craftsmanship production,
as well. The success of the movement having strong masses from the
population was that they connected this with the boycott of the English
products, making its effects felt in greater and greater areas of the
colony in a way that their import decreased by 1906 with 1550%
(BALOGH, A. 1979). The swadeshi and the boycott actuated with an in
spiring effect on every layer of the society from the Brahmins to the
home servants and the ones buying British products were descended
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upon with ostracism and very often with bolting out from the cast as
well.
The spiritual leader of this movement was Sri Aurobindo, originally
called Aurobindo Ghose (1872–1950), poet, philosopher and outstand
ing representative of the Indian liberty concept, who published in the
Bande Mataram in numerous instigating articles and studies his ideas
on the methods of swadeshi and passive resistance and who was ar
rested because of this in 1907 (BASU, D. K. 2006). The development of
the domestic industry, the preference of the industrial products manu
factured at the subcontinent and the rejection of foreign products re
ceived a formal political support as well, since by the decisions of the
National Congress, providing the basis for the all Indian organisational
base for the fight for the national autonomy rights, declaratively stood
up for these aims (BESANT, A. 1915).
Nevertheless, we cannot identify the swadeshi and the “buy Indian”
movement with the aim to create an autarchybased economic struc
ture (SHARMA, J. N. 2013); however, their elements still survived in that
part of the Gandhian constructive programme, in order to ease the
physical and intellectual poverty of the rural areas, which, built on the
philosophy of selfsufficiency, aimed to produce homemade the khadi,
the cotton cloth serving the basis for the clothing of the villagers, made
from domestic sliver on charkha from braided strand on manual weav
ing loom for own use (GANDHI, M. K. 1941, KUMAR, S. 1984).
Although, at the beginning the khadi movement had to face with
numerous problems, so it had to tackle with the lack of raw material,
instruments and professional competence, about which Gandhi, who
played an active role in the work of manual spinning and weaving him
self (Figure 4), gives a sensitive report in his Biography (GANDHI, M. K.
1982).
Finally, this initiation not even proved its viability, but also had
fruitful effects on the environment conscious alternative economy and
the idea of the humanscaled economy based on autonomous small
ventures (SCHUMACHER, E. F. 1973). Moreover, it also obtained a high
lighted role in the fight for acquiring political autonomy (ROY, S. 2006)
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and its symbolic significance is shown that the charkha was also put on
the so called “Swaraj Flag” pronounced official by the National Con
gress in 1931.

Figure 4 – Gandhi spinning on charkha (unknown location, late 1920s)
Source: ONEFINALBLOG ONLINE (2013)

These ambitions of Gandhi, who can also be respected as the “fore
father” of rural development, are still alive, and due to one of his clos
est fellow fighter, the Bengali Rajendra Prasad (1884–1963) having
outstanding merits in establishing khadi weaving and in general the
boost of village handicraft, being the first and up till now the only pres
ident through two voting periods, in the independent India now they
constitute a part of the official economic policy (PRASAD, Y. 2006). The
Khadi and Village Industries Commission Act, 1956 on setting up a gov
ernmental body, the Khadi and Village Industries Commission (KVIC),
responsible for the organising and management of the labour for rural
industry development came into effect during his presidency as well.
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According to its name, the KVIP is divided to two sub programmes.
Within the framework of the Khadi Programme they produce exclu
sively textile products (wool, cotton, silk and muslin drape), but the
Village Industries Programme, being much more significant taking into
consideration its production value and the number of employees as
well, covers a wide range of production activities (mineral based in
dustry, forest based industry, agro based & food processing industry,
polymer & chemical based industry, rural engineering & biotechnology
industry, handmade paper & fibre industry and service industry).
However, it is very important to stress that the small enterprises be
longing to the KVI sector cannot deal with producing, preparing or
selling such materials which are basically opposite to the health and
environment conscious approach and the spiritual heritage of Gandhi.
These are for instance the meat industry products, the different health
injurious excise goods (alcoholic beverages, tobacco, stimulants) and
materials made of not or hardly reusable plastics.
The Central Government provides annually growing funds for the
KVI sphere from a detached monetary source serving the establish
ment of new businesses and develop and modernise the existing ones
in the form of nonrefundable subsidy and credits; while at the turn of
the Millennium it was 4 billion rupees (about £40 million), in the
2011–2012 business year it reached 17 billion (ANNUAL REPORTS
ONLINE, 2003–2013). The results of the rural development are indicat
ed by the continuous, annual 6–6.5% increase of the sector’s income
from product and services disposal and the number of the employees.
And this result shall not be dispraised even if we are aware of the fact
that, taking into consideration the complete Indian economy, the rela
tive performance of the KVI sector can practically be negligible, since
its labour force share is only 2.5% (CENSUS ONLINE, 2011a).
Finally, concerning the latter years, the two sub programmes’ cor
related product turnover and employment data of the businesses is
also worth analysing. From these we can clearly see, as we referred to
it earlier, that the significance of the businesses within the framework
of the Khadi Programme is marginal at both cases (Table 11–12) and as
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a consequence of the low world market price of the textile products
their sales performance, so the size of product sales per one employee,
is much smaller than concerning the same values of the businesses of
the Village Industries Programme.
Table 11 – Relative importance of KVI subgroups by sales of products
Source: ANNUAL REPORTS ONLINE 2003–2013
Sales of products (billion INR)
Business years
Khadi
2006–2007
2007–2008
2008–2009
2009–2010
2010–2011
2011–2012

6.6
7.2
8.0
8.7
9.2
9.7

Village
Industries
188.9
208.2
219.5
232.5
248.7
258.3

Comparative share of KVI sub
groups by sales of products (%)
Khadi
3.4
3.3
3.5
3.6
3.6
3.6

Village
Industries
96.6
96.7
96.5
96.4
96.4
96.4

Table 12 – Relative importance of KVI subgroups by number of employees
Source: ANNUAL REPORTS ONLINE 2003–2013
Number of employees (million)
Business years
Village
Industries

Khadi
2006–2007
2007–2008
2008–2009
2009–2010
2010–2011
2011–2012

0.9
0.9
0.9
1.0
1.0
1.0

8.0
9.0
9.5
9.9
10.4
10.9

Comparative share of KVI sub
groups by number of employees
(%)
Village
Khadi
Industries
10.1
9.1
8.7
9.2
8.8
8.4

89.9
90.9
91.3
90.8
91.2
91.6

However, since in the case of these latter ones the volume of the
sales and the number of the employees increases at the same rate, so
their performance is stagnating, but in the scope of the former ones the
annually increasing employee number with only a few tens of thou
sands go hand in hand with a sensible amount of turnover increase, so
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their sales performance demonstrate an increasing tendency (Ta
ble 13).
Table 13 – Performance in sales by KVI subgroups
Source: ANNUAL REPORTS ONLINE 2003–2013

2006–2007
2007–2008
2008–2009
2009–2010
2010–2011
2011–2012

Value of sold products per employee (INR)
Khadi
Village Industries
7,300
23,600
8,000
23,100
8,900
23,100
8,700
23,500
9,200
23,900
9,700
23,700

Taking into consideration the results of the KVIP in receiving a life
quality improvement at the rural population with low social status we
(lagging any newer database) have to rely on the results of a govern
mental institution, the Planning Committee’s sample survey for the 8th
5 year plan (1992–1997) (PLANNING COMMISSION ONLINE, 2001). The
survey, which statements are based on the data of 730 households in
18 Indian states’ 176 KVI units, has been initiated by the Government
because of the doubts that were raised in connection with the social
economic effectiveness and raison d’étre of the KVIP. The facts related
to the attendance of the lagging social groups in the KVIP and their life
quality improvement can be summarised in the followings.
In a social point of view 74% of all the households belong to a dis
advantageous positioned community, tribe or cast or other backward
classes. Since their ratio from the total population, following a contin
uously decreasing tendency, is around 65% today we can say that their
participation ratio in the KVIP is adequate to their population share or
even slightly overrepresented. 34% of the employees were illiterate
and a further 27.5% had only elementary qualification and more than
90% was living and working at the same district. Out of these data we
can univocally see that the ones taking part in the programme mostly
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belonged to the disadvantaged social classes with low levels of income
belonging to the local population.
The share of the analysed households’ income from the activities
carried out within the framework of the KVIP was 52.7%. In the case of
the ST/SC/OBC population this value was slightly higher (55.5% oppo
site to the 46.6% of the others) so considering their living they relied
more on the KVIP. Since there was no considerable difference between
the two groups’ total average income it also means that the KVIP in
come per person at the backward families was nearly 20% higher.
Nevertheless these wages were not considered to be high even com
pared to the rate of wages of the 1990s, it is anyway a considerable fact
how great role they have in moderating the deprivation of the involved
families. Namely, the data of the survey confirm that lagging the in
come provided by the KVIP a bit more than 2/3 of the families would
achieve a life quality which is under the poverty line.
Realising the above mentioned, it is obvious that, even at present,
we should not judge the real importance of this rural enterprise devel
opment initiative according to the absolute economic performance.
Rather in the case of the social closing up defined as the basic momen
tum of sustainability and mainly in the case of the khadi subpro
gramme based on those results which could be achieved during the
war of independence, nation building and the taking of the roots of the
unified Indian nation concept and in the practical utilisation of the
entrepreneurial and innovation abilities always present in the local
community members. For this latter the couple of years earlier
launched new product on the market provides an excellent example in
order to advance the spread of the environment conscious and sus
tainable economy, the manual spinning wheel, the so called echarkha
(Figure 5) which is also appropriate to produce electricity. The ma
chinery, developed together by KVIC and a small business in Bangalore
producing energy saving equipments, besides that it is able to throw
2400 m strand in two hours working time, during the operation, with
the support of the rotated components and connected generator, such
an amount of electricity can be produced which is sufficient to run the
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1 watt accessory LED light and a small transistor radio for seven and a
half hours (KVIC ONLINE, n.a.).

Figure 5 – Conventional and modified echarkha
Source: FLEXITRON ONLINE (n.a.)

5. Summary
In the overpopulated India, facing with the demographic pressure,
where the social and spatial inequalities occasionally take extreme
measures, in order to raise up the rural regions and improve the
chances for the integration of the disadvantaged social groups, it
would be essential to enhance the governmental efforts aiming to de
velop small businesses. Although, the value of the product reissue of
the MSME sector and the number of the employees, in the view of the
total Indian economy, is rather considerable and, moreover, it increas
es annually, according to the conclusions of our research, the country
side, the women, the most disadvantaged positioned castes, the mem
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bers of the tribal community and the Muslims also being in a disadvan
taged position concerning the socialeconomic indicators, are well
perceptively under represented both among the owners and the em
ployees.
According to its accentuated occupation in rural development, in
this respect, it can have a much higher significance, at least in the long
run for the decades long Khadi and Village Industries Program, which
also holds a brief to the attendance and spread of the Gandhian spirit
for constructive and environment conscious social development by the
predomination of the aspects of sustainability. Besides that the per
formance and labour market positions of the khadi branch, carrying
out the production of the textiles, providing the raw material for the
traditional Indian costumes, is rather nominal compared even to the
complete MSME sector, its catalysing role in the social integration, the
entrepreneurial and innovation promptitude in the revival of the rural
areas can be perceived even at present.
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“Locality and the Energy Resources”
June 2013, Volume 1, Number 1
Edited by László Bokor, János Csapó, Tamás Szelesi, Zoltán Wilhelm
Paperback: 216 pages
ISBN 9780957644205 (Paperback)
ISBN 9780957644212 (eBookPDF)
The first number of Geographical Locality Studies anatomises the pos
sibilities of local utilisation with regard to natural energy resources. In
this present issue, we have given publicity to 12 studies which have all
been written by 13 expert Hungarian researchers and higher educa
tion lecturers. Their task was to shed light on global examples and
introduce specific, locally achievable methods, solutions or ideas which
could be used anywhere else on the planet. By doing so, the ideas could
be transplanted, adapted and could give birth to foundations for new
er, more efficient and revolutionary techniques, technologies and de
velopments. The written masterpieces can be classified into three cat
egories: a) articles that support general knowledge on the topic; b)
selected Asian examples that foster such understanding; and c) a selec
tion of Hungarian cases.
This present cooperation, however, is not only a gathering of aca
demics who try to bring recognition to themselves, but it is also meant
as a surprise to one of our special friends and colleagues. Klára Bank,
who is a professor at the University of Pécs, Institute of Geography, has
reached her 60th birthday this February. She has been a pioneer and a
significant contributor to the development of Geography of Energy and
also World Regional Geography. When it comes to the chosen authors'
specifics, the aim of Frugeo Geography Research Initiative has been to
find and work together with experts who have exclusively known the
respected and honoured person and, therefore, been familiar with her
achievements on these specific scientific fields. By this book, we would
like to erect a simple but longlasting memory and acknowledgment
for her invaluable effort, support and motivation which are felt by
generations.
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“Studentled sustainability by BCUSU”

Studentled sustainability which promises to make a real change to
how we all think about, connect with and preserve our natural sur
roundings. Eco by Birmingham City University (BCU) seeks to take this
zerowaste philosophy even further by embedding it into students’
lives and homes, using a mobile sustainable café to establish a pres
ence across the institution’s eight campuses. The café is the central
focus of a fourthemed project: grow, create, reuse, and learn.
Grow and EcoGarden
Landscape Architect students, together with students from the Faculty
of Health, have joined Eco to design a productive horticultural garden
that serves as a centre of wellbeing, too. Over recent years, there has
been an increased awareness in the healthcare community to develop
functionally efficient and hygienic environments that also have stress
reducing characteristics. When EcoGarden is finished, not only will it
be one of the first wellbeing centres in a United Kingdom university, it
will also grow produce for CafÉco—the mobile café which will visit all
BCU campuses (see pictures).
Create
Upcycling has become extremely popular over the last couple of years,
whether that is upcycling old clothes, furniture, appliances or rubbish.
Something really can come from nothing! The Create team runs work
shops to show you how to make your unwanted items into something
you will love again. The workshops show you how to create small
items, such as IPad cases from unwanted jumpers and tshirts and
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from the many bags and boxes of items that we hope are donated to
our Reuse team.
Students of the Birmingham Institute of Art and Design (BIAD) are
also creating larger upcycled items from unwanted items of furniture.
If you have a vision of what you would like your unwanted item to be
turned into, but have no idea how to do it, our Create team can help
you.
Reuse
The Reuse team are here to encourage and show everyone how to re
use anything that they are considering throwing out. We are aiming to
collect 15 tonnes worth of used clothes, books and bricabrac from
being sent to landfill by August 2015. We are working with students,
local community schemes and primary schools to help show people
how easy it is to turn something they consider rubbish, into something
of value.
Learn
Learning and debate are the fundamental parts of Eco and form a back
bone to all other aspects of the project. We provide everyone with
relevant information that can improve understanding in all of the Eco
topics, including sustainability, consumerism, conservation, energy
efficiency, waste reduction, food production and plenty more. We are
running regular workshops and debates on all these topics; keep an
eye out on our EcoCalendar to find out when!
Found out more about Eco and how to get involved
We have lots of ways to get involved, from donating unwanted items,
planting produce, or simply buying a coffee from CafÉco. For more
information visit Eco’s website, post onto our Facebook wall or come
around to one of our events and get involved!
Website: http://www.bcusu.com/eco/
Facebook: https://www.facebook.com/ecobybcusu
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Project manager, Harinder Matharu, helping out at Edible Eastside
Photo source: Eco

CafÉco, the portable café
Photo Source: Eco
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Grow team volunteering for Aston Villa in Birmingham
Photo Source: Eco

Ecogrown vegetables at Roots & Renewal
Photo Source: Eco
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“Locality and the Impact of Human Consumption on the Environ
ment”
2015, Volume 3, Number 1
Editors: László Bokor, Katie Eccleston, János Csapó, Harinder Matharu
Society takes for granted an excessive amount of what seems like ordi
nary day to day needs. These habits occur every day and can be seen
all around us, whether it is recycling your coffee cup every time you
buy a takeout or choosing to drink loose tea leaves instead of buying
tea bags at home. The high majority of people would not think twice
about reusing a cardboard cup or putting their tea leaves on to a com
post heap; instead, these things are mindlessly thrown away without a
second thought to the people who have made these necessities and to
the amount of energy that has been invested into them. Not only are
these habits having a negative impact on the environment, but they are
turning us into a wasteful society.
In this third issue, Geographical Locality Studies (GLS) is navigating
us to the field of human consumption and is looking into the habits of
society’s luxury commodities that have major impacts on both the
natural and human environment. Amongst the most popular routines
are coffee, tea, chocolate, sugar, tobacco, honey and household utilities,
e.g. textiles and furniture. In this number, GLS will highlight the global
issues behind these above consumerist necessities and address solu
tions in maintaining human awareness on major environmental prob
lems. The various articles that Frugeo Geographical Research Initiative
expects from our multidisciplinary participants may cover many dif
ferent scientific (and nonscientific) subjects, fields and areas, e.g. biol
ogy, water sustainability, ecology, architecture, manufactory, energy
efficiency, food production, labour exploitation, fair trade, tourism, etc.
These varieties of disciplines will allow us to capture a clearer picture
on the issue and a better approach in understanding how the different
consumerist habits affect the environment. This will allow us to find
solutions and methods in getting the people more aware of how they
can change their daily routines to reduce the damaging effects to the
planet.
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