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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 eco-village of
Gytrtfi 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 full-fledged 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; DiIAMOND, ]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 eco-villages (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 environmental-conscious communities,
the European Union has introduced several policy measures to de-
crease environmental effects of it, yet overall transportation and CO-
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 (POLIMEN], ]. 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, ]. 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 EU-level 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-27in 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 well-proven 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 life-cycle 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 life-cycle. 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 well-managed 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 seat-km. We also have to add that electric
trains perform significantly better in terms of energy efficiency than
diesel trains. Around 30% of the whole life-cycle energy consumption
is associated with infrastructure. Buses in average consume 30-
35kWh/100 seat-km in real life operation (67,600 km/year for
12 years) which accounts for about 75% of their whole life-cycle 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
half-empty 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 eco-villages 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).
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Figure 1 - Energy input per passenger-miles (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 ever-increasing 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 (Tobp, R. W. — ALTY, C. ]. 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-Saxon-style 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 air-conditioning 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 Air-Conditioning 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.— HE[DEN, J. 2011). One of these
rules is the new Energy Performance of Buildings Directive (Directive
2010/31/EU) which requires to move towards nearly-zero 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
(SzALAL P. — MUNKACSY, 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 re-arrangement 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.

2

6. A case study of Gyiiriifii: a rural setting

Gytirtifii is an eco-village 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, eco-villages (for a summary see BORso0S, 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 (BoRrsos, 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 Gyiiriifii,
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

o

Gyiirifii
Photographed by BORS0S, 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. Car-pooling 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 Gytirtifii, 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).
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Figure 3 - The location of Gylirtiifii eco-village
Edited by HARMAT, A. (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 e-government 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 eco-villages Dyssekilde and Hjortshgj, 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 Hjortshgj is
situated an 18 minutes train ride from Aarhus, the second-largest city
of the country. A completely different approach can be defined in the
case of Gut Karlshéhe, as their eco-community exists within the me-
tropolis of Hamburyg.

6.2. Electricity

v

Electric power needs at Gytirtifii 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 Gyiiriifii 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 bi-di-
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 re-used 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 non-permanent residents (secondary school, uni-
versity students 6 people) who are there only part-time, 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 non-typical 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.

316



Geographical Locality Studies 2014 Volume 2, Number 1

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 (RAcz, A.
exverb. 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 community-managed 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 Gyiiriifii 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. ]. 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-
the-spot electricity generation by either FIO (i.e. hooked on the grid
with “feed-in-obligation”, 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, state-of-the-art autonomous local solution for most energy needs
encountered in an eco-village.

District heating is by now a widespread technology with greatly
improved efficiency rates; therefore, it might be considered in compact
small eco-villages—but not for Gyiiriifii 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, |. S. et al. 2009). In Danish eco-
communities, like Svanholm or Hjortshgj, there are pilot programs to
integrate Stirling-engines 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 eco-village, 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 eco-villages. The case study of Gyiirtifii 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 eco-community, 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 Gyiiriifii, 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 eco-village’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

o

on the example of the Gyiirtifii eco-village

Strength

Weaknesses

® Building technology

® [ocal services (construction materi-
als, firewood, space, recreation, local
community)

® Residential heating (no fossil re-
sources)

® Building engineering solutions (wa-
ter, sewer, waste)
® Arable land for local food production

® Solar system

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

Opportunities

Threats

® (CSA (community supported agricul-
ture, currently underutilised)

® Self-sustenance in terms of basic
human needs

® Replacement of electricity from the
grid by autonomous solar systems

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

® Reducing mobility needs by telework-
ing, internet-based administration (e-
government) and e-shopping

® [ncreasing efficiency in all energy
systems

Long term depletion of firewood
sources

Economic costs of modern installations
Continuous need for transport and
passenger traffic

Environmental costs of high-tech
renewable solutions such as heat
pumps, solar panels and batteries
Unknown long term effects of geother-
mal systems with deep bore probes
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