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Abstract: The goal of this paper is to provide a preliminary analysis of European ecovillages

considered as rural grassroots experiments with the sustainable management of
the Water-Energy-Food Nexus. The article presents empirical data on
the management of basic resources in 60 European ecovillages collected with an on-
line survey in 2020. The results show that a vast majority of ecovillages pursue some
self-sufficiency in food, water or energy, and that 50% of them seek some self-
sufficiency in all three of these resources. However, ecovillages do not try to be
completely self-sufficient but rather aim at achieving feasible levels of self-sufficiency
complemented with local and regional cooperation. While the role of ecovillages in
driving conventional rural growth is limited, they can help in guiding sustainability
transitions by illustrating opportunities and difficulties of reducing resource
consumption of settlement units without reducing personal and communal well-being.

Keywords: ecovillages, self-sufficiency, socio-technical transitions, Water-Energy-Food Nexus,

degrowth

Abstrakt: Celem niniejszego artykutu jest wstepne przeanalizowanie europejskich ekowiosek

(tzn. ekologicznie zorientowanych wspdlnot intencjonalnych) jako przyktadu obecnych
na terenach wiejskich oddolnych eksperymentéw w zakresie zréwnowazonego
zarzadzania zywnoscig, wodg i energig. W artykule przedstawiono zebrane w 2020 r.
przez kwestionariusz ankietowy on-line dane empiryczne dot. zarzadzania
podstawowymi zasobami w 60 europejskich ekowioskach. Wyniki wskazujg, ze
wiekszos$¢ ekowiosek dgzy do samowystarczalnos$ci w zakresie wody, zywno$ci lub
energii, a 50% usituje uzyska¢ pewien stopien samowystarczalnosci w tych trzech
obszarach na raz. Jednoczes$nie ekowioski zwykle nie dgzg do catkowitej
samowystarczalnosci, a raczej do jej poziomu mozliwego do osiggniecia w praktyce,
wspotpracujgc przy tym ze swoim otoczeniem. Ekowioski co prawda nie wpisujg sie
w konwencjonalny paradygmat wzrostu, ale mogg poméc w transformacji na rzecz
zréwnowazonego rozwoju dzieki wskazywaniu mozliwosci i barier obnizania zuzycia
zasobow w jednostkach osadniczych bez pogorszenia indywidualnej i zbiorowej
jakosci zycia.

Stowa kluczowe: ekowioski, samowystarczalnos¢, przemiany spoteczno-techniczne, Water-

Energy-Food Nexus, dewzrost

Highlights:

Current socio-technical regimes do not bring about sustainable resource management.
Ecovillages offer a good opportunity to study alternative socio-technical arrangements.
Ecovillages are active in most parts of Europe and have diverse basic characteristics.
Most ecovillages pursue partial — not complete — self-sufficiency in water, food or energy.
The promise of ecovillages is to guide transitions rather than conventional rural growth.

1. Introduction

Sustainability transition demands both significant technological innovations and radical changes
in how resources are managed by humans (Haberl et al., 2020). In many areas, such as
the necessary reduction of greenhouse gases emissions, the required level of change seems to
be extremely far-reaching, particularly given the difficulty in altering the patterns of human
consumption and the structural dependence of the dominant socio-economic arrangements on
continuous economic growth (Wiedmann et al., 2020). Although the proponents of ‘green growth’
or ‘eco-modernism’ argue that technological advancements will be sufficient to reduce
the negative impact of humanity on the planet, increasingly often it is claimed that such a feat will
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not be possible without deeper shifts in our socio-economic systems (Weiss and Cattaneo, 2017).
Therefore, there is an urgent need to explore alternative models of resource management that
would enable living a high-quality life within the safe operating space of planetary boundaries
(O’Neill et al. 2018).

In this context, a number of scholars point to the notion of experimentation as a key aspect of
enacting sustainability transitions (Hildén, Jordan and Huitema, 2017). Based on a literature
review, Sengers, Wieczorek and Raven (2019, p. 162) conceptualize such experiments as
‘inclusive, practice-based and challenge-led initiative[s] designed to promote system innovation
through social learning under conditions of uncertainty and ambiguity’ and proceed to distinguish
five types thereof — (1) niche experiments, (2) bounded socio-technical experiments, (3) transition
experiments, (4) sustainability experiments and (5) grassroots experiments — that differ in terms
of their theoretical foundations, normative goals, mechanisms of operation, analytical emphasis
and main actors.

While recognizing a great variety of experiments within each of these types, this paper focuses
on the activities of rural ecologically-oriented intentional communities — ecovillages — regarded as
an example of grassroots experiments. Grassroots experiments can be defined as experiments
performed by “networks of activists and organizations generating novel bottom-up solutions for
sustainable development; solutions that respond to the local situation and the interests and values
of the communities involved” (Seyfang and Smith, 2007, cited in Sengers et al., 2019, p. 160).
They are usually undertaken by representatives of civil society — ecologically-oriented citizens,
local communities, informal groups etc. — in order to develop and test innovative models of
sustainable socio-technical regimes that could inform wider, ultimately even global transition to
sustainability.

A key element of grassroots experiments lies in the innovations they develop — also when they
take place in (remote) rural areas. However, innovation tends to be perceived mostly as an urban
phenomenon thus resulting in an ‘urban bias’ in innovation studies (Shearmur, 2017). Obviously,
this is not only the case, as there is substantial evidence that innovations emerge in rural areas
as well (Esparcia, 2014). Consequently, the innovations introduced by grassroots experiments in
rural areas can be important not only because they might help in enacting socio-technical
transitions, but also because they can bring about some benefits for the communities in which
they occur (Seyfang and Smith, 2007). However, the character of these innovations has to be
investigated in more detail in order to assess their potential both for guiding sustainability
transition and spurring rural development. Therefore, | argue, rural grassroots experiments and
the innovations they introduce deserve attention of scholars, policymakers and other stakeholders
both from the fields of transition studies and rural development.

The overarching goal of this paper is thus to explore basic characteristics of European ecovillages
in the context of food, water and energy management by answering the following research
guestion: how, and to what extent, are European ecovillages trying to achieve self-sufficiency in
basic resources — food, water and energy — that can be informative for developing innovative
systems for the provision of basic resources in settlement units in general? In the following
section, | review the existing literature on ecovillages with a special emphasis placed on how
these communities attempt to become (partly) self-sufficient in basic resources and how this is
related to broader sustainability transitions. Then, in section 3, | describe the methodology applied
for gathering basic empirical data about European ecovillages. In section 4, | provide empirical
data on the approach to the pursuit of self-sufficiency in food, water and energy based on a survey
of 60 European ecovillages. | then proceed to discuss the results and conclude that ecovillages
can provide a lot of insight into the problems of resource management in settlement units today.

2. Ecovillages as grassroots experiments with the sustainable management
of basic resources - literature review

Basic characteristics of ecovillages

In order to define an ecovillage, one has to first consider the definition of intentional communities.
According to a widely disseminated definition put forth by Metcalf (2004, p. 9), intentional
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communities are groups of “Five or more people, drawn from more than one family or kinship
group, who have voluntarily come together for the purpose of ameliorating perceived social
problems and inadequacies”. The history of intentional communities stretches back as far as to
antiquity (Metcalf, 2012), but only more recently explicitly ecological considerations have become
a foremost concern among them (Lockyer, 2017). Correspondingly, the turn of the 215 century
saw a growing number of a particular sub-type of ecologically-oriented intentional communities —
ecovillages — whose members attempt to live in line with the principles of sustainability in small,
close-knit communities (Escribano, Lubbers and Molina, 2017).

As the concept of an ecovillage is a relatively new one — with the first definition proposed in 1991
— there is an ongoing discussion on the exact meaning of that term (Dawson, 2013). This stems
partly from the evolution of the ecovillages themselves, and partly from the variety of their
characteristics and contexts in which they have been established. Moreover, the term has often
been defined inconsistently or in an aspirational way, which led to further difficulties in conceiving
its precise definition (Nelson, 2018; Morav¢€ikova and Fulrjészova 2018; Wagner, 2012).
Nevertheless, the definitions of ecovillages usually emphasize recurring motifs which can be
considered as their basic characteristics. Thus, an ecovillage can be defined as a permanent
human settlement inhabited by an intentional community whose members consciously attempt to
live a low-impact lifestyle integrating various dimensions of sustainability — social, environmental,
economic or cultural — thereby responding to the perceived global problems such as climate
change, fossil fuel depletion or social inequality (Boyer, 2015; Brombin, 2015; Siracusa et al.,
2008). Several authors also indicate that ecovillages are usually rural and rarely inhabited by
more than a few hundred persons (Dias et al. 2017; Bang, 2005, cited in Van Schyndel Kasper,
2008; Lockyer, 2010). One has to note that as the definition above builds on Metcalf’'s (2004)
definition of intentional communities, it assumes that an ecovillage has at least 5 inhabitants from
more than one family or kinship group.

A strong emphasis on community is a key feature of ecovillages. While the term “ecovillage”
suggests explicit orientation towards ecological goals, the communal aspect — or, “intentional
togetherness” — is usually considered equally important (Litfin, 2012). In consequence, many
ecovillages focus on interpersonal relationships, cooperative culture, shared values, social
inclusion, non-violent communication, participatory governance just as much as they do on
environmental goals. Ecovillages are, therefore, not only trying to learn how to live in harmony
with the environment but also, as Mychaijluk (2017) puts it, “how to live and work together”.
Moreover, social and environmental objectives are often not perceived as separate but rather as
intrinsically linked in a holistic approach to sustainability of socio-ecological systems (Litfin, 2012).
A combination of environmental and social goals is thus what informs concrete practices adopted
by ecovillagers.

The Global Ecovillage Network (2021) database lists 415 ecovillages in the world today; this
number, however, includes self-designated ecovillages and should be therefore treated with
caution. Moreover, not every existing ecovillage is a member of GEN, and some might prefer to
keep a low-profile e.g., to avoid an excessive humber of visitors that would be difficult to manage
by the community. Moreover, ecovillages very often fail to survive the first years of their
functioning (Barani, Alibeygi and Papzan, 2018), which means that their number can vary with
time. There is, however, a core group of established ecovillages such as Findhorn Ecovillage
(Scotland), Sieben Linden Ecovillage (Germany), ZEGG (Germany), Tamera (Portugal),
Cloughjordan (Ireland), Damanhur (Italy), Auroville (India) or the Dancing Rabbit Ecovillage (USA)
— to name just a few. Some of these have been active for decades now, in many cases being set
up as intentional communities before the term ‘ecovillage’ was coined.

There are a number of ways in which ecovillages try to realize their environmental goals. In their
recent review, Barani et al. (2018) enumerate various practices of ecovillages related to
the management of basic resources: growing and preserving food, composting organic waste,
securing water supply from on-site wells, harvesting rainwater, making use of locally available
renewable energy sources or, finally, lowering the overall demand for resources of the community
in various ways (e.g., by reducing car usage, constructing energy efficient houses or preventing
food waste). In general, ecovillages try to close the loops of resource flows to the largest extent
possible in order to protect and regenerate the natural environment and form a productive, vibrant
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community. In doing so, ecovillages become partly self-sufficient to a larger or lesser extent: for
instance, a recent assessment of the Sieben Linden ecovillage conducted by Bocco et al. (2019)
indicates that in 2014, the community achieved 67% self-sufficiency in electricity, 100% in heat
supply, 61% in water and 29% in food production (including 64% for vegetables and 35% for
fruits); and as the authors conclude, there is still hope to increase at least some of these ratios.
Furthermore, numerous studies confirmed that the ecological and carbon footprints of ecovillages
are significantly (35-50%) lower than average footprints of the respective regions in which they
are located (Daly, 2017).

The pursuit of self-sufficiency in ecovillages

Although the pursuit of (partial) self-sufficiency — i.e., generating resources needed for
the functioning of the community on-site by its own members — is not always included into
the definitions of ecovillages, a number of them pursue some degree of autonomy in various
aspects of the community life (Daly, 2017; Kunze and Avelino, 2015; Brombin, 2015; Escribano
et al.,, 2017; Meijering, 2007; Van Schyndel Kasper, 2008). Striving for some level of self-
sufficiency is linked to various goals such as: achieving low environmental footprint (Daly, 2017),
creating virtuous cycles of resources in order to regenerate local environment in line with
the concept of permaculture (Litfin, 2012), seeking financial savings or resilience from global
economic crises (Escribano et al. 2017; Renau, 2018) or gaining independence from the supra-
local infrastructure networks linked to the unsustainable practices of modern societies (Litfin,
2013). As Lockyer (2017) notes, in pursuing certain level of local autonomy, ecovillages try to
internalize the externalities linked to the modus operandi of the contemporary global economy.
Finally, the vision of achieving (partial) self-sufficiency in ecovillages can also be related to
philosophical inquiries in the spirit of voluntary simplicity (Farkas, 2017).

What is important to note is that the goal of self-sufficiency is not necessarily linked to seeking
isolation and independence from the wider society. Dawson (2013) argues that today — in contrast
to the early days of the movement — ecovillages do not function as “islands”, but rather they
maintain various relations with local and regional stakeholders and the society at large, by e.g.,
organizing workshops, sharing technological innovations or partnering with educational
institutions. This approach has its reflection in the provision of basic resources too. If
an exemplary ecovillage twenty years ago would probably seek absolute self-sufficiency in
electricity by trying to construct its own off-grid system, today it would more often be connected
to grid with the goal of becoming a zero net energy community. Sometimes, notwithstanding
economic considerations, ecovillages even become net energy suppliers (Litfin, 2013).
An illustrative example of this approach comes from the Dancing Rabbit’'s Ecovillage whose
members agreed on a covenant allowing grid connection of a house only if its renewable energy
installations generated yearly twice more electricity than its estimated demand (Lockyer, 2017).
This shift illustrates what other authors noted too, namely that rather than escaping from
mainstream society, ecovillages try to develop alternative practices which in their view form part
of the necessary socio-technical transition to global sustainable living (Waerther, 2014; Litfin,
2013). One of such practices is the maximum possible localization of energy generation, food
production and water supply — and hence the pursuit of at least partial self-sufficiency in basic
resources of many ecovillages. This approach to self-sufficiency also means that ecovillages
seldom intend to become completely self-sufficient with no attention paid to the costs (ecological,
economic or other) that complete self-sufficiency requires; rather, they try to achieve the highest
levels of self-sufficiency feasible in given circumstances.

So far, however, little research has been conducted on how and with what results ecovillages
realize that goal. Many studies — primarily analyses of ecological or carbon footprints of
ecovillages — include some data on the achieved levels of self-provision of some resources but
since their focus lies elsewhere, they do not provide enough insight into how exactly this is
realized. On the other hand, even more numerous studies of ecovillages conducted from
the perspective of human sciences (see Wagner, 2012) do not include adequately detailed
calculations of energy and material flows managed by the community and therefore do not allow
to fully comprehend the problem too. As a result, we still lack proper understanding of
the complexity of pursuing self-sufficiency in basic resources — especially when it comes to
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the quantification of inputs necessary to achieve it as well as the occurrence of interconnections
between the flows of water, food and energy managed by the community. What could be therefore
particularly helpful in this context is the utilization of the Water-Energy-Food (WEF) Nexus
framework — an approach that takes these factors into consideration, and which in recent years
has been recognized as crucial for understanding the provision of basic resources for human
settlement systems (Mannan et al., 2018).

Experiments with self-sufficiency as an element of sustainability transition

A deeper understanding of how self-sufficiency is being pursued is important not only for
the ecovillages themselves, but also for a wider socio-technical transition to sustainable resource
provision systems. Indeed, many scholars emphasize the significance of ecovillages as places of
experimentation with alternative lifestyles that can guide the transition to a sustainable society
(Kirby, 2017; Daly, 2017; Litfin, 2013; Dawson, 2013). In particular, given that ecovillages are
often defying the paradigm of (green) growth, ecovillages can be seen as de facto grassroots
experiments of hypothetical societies that follow the logic of degrowth.

Degrowth is a multi-faceted concept used in various meanings?, but it is generally based on
the recognition that in order to scale human activity back into the safe operating space within
planetary boundaries, we have to intentionally reduce the biophysical size of the global economy
(Cosme, Santos and O’Neill, 2017). As the term “degrowth” suggests, it is a contestation of
the imperative of unlimited economic growth, and it questions its role for the welfare of humans
(and non-human animals too). While recognizing that many people, particularly in the Global
South, do live in material and energy poverty, degrowth calls for a significant reduction of resource
consumption in the wealthy societies of the Global North and promotes less material- and energy-
intensive socio-technical regimes that could enable everyone on the planet to live well.
The reason why degrowth emphasizes a need for a wide socio-technical transition and deeper
cultural changes in contrast to mere adjustments of the status quo is that so far, the postulates of
green growth — e.g., that technological improvements and free market mechanisms are sufficient
for the necessary change to occur — seem at best unlikely to materialize (Hickel and Kallis, 2019).
This is so mostly because decoupling economic growth from resource use and carbon emissions
is not occurring at a pace even remotely close to the pace that is necessary to prevent crossing
various planetary boundaries — and it does not seem likely to occur in the future (Haberl et al.,
2020).

The convergence of degrowth with the normative goals of ecovillages led some authors to
recognize ecovillages as de facto grassroots degrowth experiments (Demaria et al., 2015; Renau,
2018), even if the concept of degrowth is seldom referred to directly by the ecovillages. This
analogy seems to be grounded in the fact that ecovillages are seeking substantial self-sufficiency
in basic resources not just to isolate themselves, but rather due to a recognition that contemporary
settlement units need to devise new models of social metabolism that would limit their negative
impact on the planet while increasing their resilience to the consequences of climate change or
resource scarcity. What is important to qualify such approach as convergent with degrowth is that
this goal is being achieved not only by changing the sources of food, water or energy used or
consumed by the community (e.g., switching to renewable energy sources or growing organic
food), but also by active demand-side management that manifests itself in intentionally reducing
the levels of material and energy throughput required to sustain the functioning of the community
in a good shape. In doing so, ecovillages are redefining how much energy and materials are
required for living a satisfactory life, and this reflects the core idea of degrowth. And there is some
evidence of their success: Lockyer (2017) observed that the inhabitants of the Dancing Rabbit
Ecovillage maintain high quality of life despite consuming as little as even 10% of the per capita
average of the US and according to the findings of Jovic (2004), practical inconveniences of living
in ecovillages do not seem to hinder achieving personal satisfaction. One reason for that is

2 The term ‘degrowth’ is usually used in three meanings—as a political slogan, a name of a social movement, and
a scientific concept (Demaria et al., 2013). Although it is not possible to completely separate this uses, here | focus on
the scientific use of this term.
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explained by Kirby (2003) who notes that following a sustainable lifestyle brings about a sense of
personal integrity which counterbalances its technical difficulties.

Ecovillages are especially relevant to the studies on degrowth because they integrate different
aspects of this approach in a concrete place and community (Heikkurinen, 2018; Lockyer 2010).
Obviously, it does not mean that a significant part of global population should, or is going to, live
in ecovillages. Nevertheless, ecovillages can and do function as sources of socio-technical
innovations transferred to the wider society in various ways (Boyer, 2015; Nelson, 2018; Dias et
al. 2017). Such innovations may include particular practices, technologies or lifestyles that are
then adapted by actors outside of the community. But what is perhaps the most valuable feature
of ecovillages as objects of study is that due to their local character, they provide a perfect
opportunity to examine the broader picture of how pursuing degrowth-oriented self-sufficiency is
realized in practice and what otherwise unexpected limitations — or chances — it can present for
communities that will choose, or will have to follow, a degrowth transition in the future.

Apart from guiding global socio-technical transitions by creating niche experiments in sustainable
resource management that could be up-scaled, translated or replicated elsewhere, ecovillages
are also linked to the concept of degrowth in a more direct way. It is often argued that degrowth
implies not only a need to reduce the global biophysical size of the economy, but also to
“‘relocalize” the provisioning of at least some of the resources used by settlement units (Xue,
2014). While the local scale should not be promoted uncritically (Born and Purcell, 2006),
degrowth proponents often argue that under current conditions, localization is simply more
suitable for living a life characterized by downscaled resource consumption, communal
cooperation, personal productivity and high levels of subjective well-being (Alexander and
Yacoumis, 2018). At the same time, the fact that focusing on the local scale is not sufficient for
a global degrowth transition is recognized too (Asara et al., 2015). Seen in this light, however,
localization of resource management is not only a way to experiment in niches with developing
a global degrowth transition, but is also one of the postulates of degrowth in itself (cf. Xue, 2014).
Again, this does not mean that everyone should move to ecovillages — but localization of resource
management, as exemplified by ecovillages, is still a strategy worth investigating.

3. Methods and data sources

The empirical data presented in Section 4 of this paper were collected in a survey realized in 2020
with the help of an on-line questionnaire. The questionnaire form (see Appendix 1) was prepared
using the KoBo Toolbox software, a free tool for on-line data collection, and it contained questions
related to basic features of the ecovillages as well as their approach to the management of water,
food and energy. A link to the questionnaire was sent by e-mail to 392 ecologically-oriented rural
intentional communities in Europe that had been pre-identified on the basis of databases publicly
available on the Internet from the Global Ecovillage Network (GEN), GEN Europe, Baltic
Ecovillage Network, Fellowship for Intentional Community, Ecobasa and national networks of
ecovillages in European countries®. These sources were complemented by the list of ecovillages
published in Eurotopia Directory (2014). The questionnaire was filled out by 60 communities, 13 of
which asked to remain partly or completely anonymous; in consequence, appropriate data that
enable identifying these communities have been anonymized. Out of these 60 communities,
55 can be classified as ecovillages according to the definition provided in section 2. The remaining
5 are either inhabited by less than 5 people, or are active only in summer and not inhabited
throughout the entire year. However, | decided to keep these 5 communities in the database
mainly because of the fact that ecovillages are highly dynamic communities that can quickly grow
into ‘official’ ecovillages (that meet all the definition criteria), but also so that other researchers
have access to the information about these communities that they could use for the purpose of
their research activities. These communities have been appropriately marked in the list of all
surveyed communities (Annex 2).

3 These national networks are: Rete ltaliana Villaggi Ecologici (Italy), Landsforeningen for Okosamfund (Denmark),
Red Ibérica de Ecoaldeas (Spain and Portugal), GEN Nederland, GEN Russia, GEN Deutschland (Germany), GEN
Finland, Norske @kosamfunns Forening (Norway), Ekobyarnas Riksorganisation (Sweden) and GEN Ukraine.
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The database contained in Annex 2 is an important source of data on the basic characteristic of
ecovillages, but it should be treated with some caution, as the data provided by communities have
not been verified by field research. Moreover, the category of self-sufficiency used in
the questionnaire is a broad one and refers to the intuitive understanding of self-sufficiency rather
than a detailed, universal definition. However, given the fact that this survey serves only for
gathering initial, general data on the management of basic resources, | decided not to complicate
the questionnaire beyond what was necessary for this purpose — also because the rate of
responses would most probably be lower in such case.

Still, a significant number of ecovillages did not respond to the request to fill in the questionnaire
— the response rate was only 17%. What can be interesting for other researchers is that some
communities clearly stated that they see no point in filling in another on-line questionnaire that
brings back no benefits to the community itself; the respondents noted that in the past,
the researchers did not provide the results of their inquiries, and consequently the effort of
the eco-villagers put into participating in studies seemed pointless. Moreover, several
communities pointed out that qualitative research methods that include visits in the communities
would be more appropriate to reflect the complexity of ecovillages. This partly explains the low
rate of responses and suggests a need to choose the methods with awareness of this problem in
the future research on ecovillages.

4. Results — empirical data on the pursuit of self-sufficiency in food, water
and energy in European ecovillages

Basic characteristics

Ecovillages are present in virtually all parts of Europe — the communities that filled in the survey
are located in 21 countries (Fig. 1). The countries that top the list of responses to the questionnaire
are Italy (8), Sweden (6) and Denmark (6). A lack of ecovillages in Central-Eastern Europe is
visible, but this does not have to mean that there are no active communities in this region;
however, other sources point to the fact that, indeed, there are few recognized ecovillages in
countries such as Poland, Czechia, Slovakia or Hungary (Global Ecovillage Network, 2021). Out
of the 60 responses provided in the survey, 50% (30) are from established communities, 42%
(25) are under construction or reconstruction, and 5% (5) are in the planning phase (2 of which
have already selected the site). Therefore, the map in the Fig. 1 shows 57 ecovillages in total —
55 actual settlements and 2 that are in planning phase at a selected site.

The ecovillages that participated in the survey represent a diverse set of communities. In terms
of basic characteristic — population, area and time in operation — they range from 4 to
250 inhabitants, from less than 0.5 ha to over 400 ha, and from just 1 to as much as 56 years in
operation. (Tab. 1). For each of these parameters, however, the mean values are consistently
higher than the median values, which suggests a relative prevalence of less populous, smaller
and younger ecovillages within the surveyed communities.

Tab 1. Basic characteristic of the surveyed ecovillages. Source: own work

Population [-] Area [ha] Years in operation
Lowest value 4 0.45 1
Highest value 250 414.00 56
Mean 53 55.39 16
Median 19 10.75 10
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Fig 1. Geographical distribution of the communities that participated in the survey. Source: own work; Open Street Map
basemap licensed under the Open Data Commons Open Database License

Pursuing self-sufficiency

Within the 60 surveyed communities, a vast majority (93%; 56 communities) have achieved, or —
in case of the ecovillages in the planning phase — intend to, achieve some level of self-sufficiency
in at least one of the three resources in question, i.e., food (80% of communities), water (77%) or
energy (75%). However, only 50% are interested in (partial or complete) self-sufficiency in all
three of these resources simultaneously (Fig. 2).

Communities that have achieved or intend to achieve
some level of self-sufficiency by resource type (N=56)
100%
3
= 80%
S
£ 60%
£ _
O  40% n=45 n=43 n=42
% ’ (80%) (77%) (75%) n=28
© 20% (50%)
0%
food water energy food, water and energy

Fig 2. The shares of surveyed ecovillages that have achieved or intend to achieve some level of self-sufficiency in food,
water or energy. Source: own work
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The data on the achieved and planned levels of self-sufficiency reveal that —

except for water —

ecovillages do not usually achieve, or even seek, complete self-sufficiency in basic resources
(Fig. 3). In terms of food, the majority of ecovillages currently have ‘low’ or ‘medium’ levels of food
self-sufficiency, and are planning to achieve a ‘medium’ or (less frequently) a ‘very high’ level of
self-sufficiency. In terms of energy, there are already some communities who declare to have
achieved complete self-sufficiency in energy (21%), and who are trying to do that (45%). It is only
in the case of water that complete self-sufficiency is a goal for a clear majority of the surveyed
ecovillages, as the percentage of communities that achieved, or are planning to achieve, complete
self-sufficiency is substantial (69% and 79%, respectively).

CURRENT AND PLANNED LEVELS OF SELF-SUFFICIENCY
FOOD
« 100%
Q
2 80%
c
2 60%
€ 40%
(&)
S o | ]
§ 0% [ 1 .—||_|
complete very high (76- high (51-75%) medium (26- low (l -25%) none (0%)
(100%) 99%) 50%)
Ocurrent levels (N=41) Oplanned levels (N=45)
WATER
«» 100%
Q
= 80%
c
2 60%
£ 40%
o
5 20%
S 0% 1 —1 —
complete very high (76- high (51- medium (26- low (1-25%) none (0%)
(100%) 99%) 75%) 50%)
Ocurrent levels (N=36) Oplanned levels (N=45)
ENERGY
«» 100%
[}
= 80%
c
2 60%
% 40% H
S 20% ﬂ
o
complete very high (76- high (51- medium (26- low (1-25%) none (0%)
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Fig 3. Current and planned levels of self-sufficiency in the surveyed ecovillages. Source: own work
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Technologies used in the pursuit of self-sufficiency

Given that ecovillages are mostly rural communities, they generally employ conventional methods
related to food production: land cultivation, composting or soil regeneration techniques (Fig. 4).
While cultivating land, 42% (14) of the communities used machines and 18% (6) kept animals for
this purpose. Less traditional methods are not popular — none of the ecovillages constructed
a vertical farm, and only 8% used hydro- or aquaponics for food production. On the other hand,
wild food foraging and forest gardening were relatively popular (ca. 40% of communities in both
cases; 16 and 17 communities, respectively). Moreover, 5% of ecovillages collect food that is
purposed to be thrown away by shops or restaurants nearby.
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Fig 4. Technologies and methods used by the surveyed ecovillages in the pursuit of self-sufficiency. Source: own work

The provisioning of water for the communities was realized mostly with on-site water wells (68%).
Surface water such as springs or streams are used by one-third of the communities. More than
half (58%) of the communities are engaged in rainwater collection, and more than one-third (37%)
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in water retention in the natural environment. Only 24% (9) of the surveyed ecovillages interested
in water self-sufficiency are connected to the water supply network.

In terms of energy, photovoltaic panels are by far the most popular method for energy provision
(76% of communities), followed by solar thermal collectors used for heating (38%) and biomass
(35%). At the same time, 43% of communities do employ some type of energy storage — both in
terms of electrical (31% of communities) and thermal energy (20%). However, 65% (24) of
the surveyed ecovillages interested in energy self-sufficiency are still connected to the electrical
grid.

Factors predicting higher self-sufficiency levels of ecovillages

In order to explain the characteristic of ecovillages that help them become more self-sufficient,
a Spearman correlation test was run to verify possible correlations between the current (declared)
levels of self-sufficiency and 4 selected variables: (1) years in operation of the ecovillage,
(2) number of residents, (3) its area and (4) technological diversity, i.e., the number of
technologies/methods used in the respective domains of food production, water supply and
energy generation. These 4 variables have been chosen due to their hypothesized positive
correlation with achieved self-sufficiency levels; i.e., that higher self-sufficiency levels would be
achieved in communities that had been active longer, have more population and a larger area,
and employ more methods related to resource provisioning. The results (Tab. 2), however, show
that only two variables are statistically correlated with higher levels of self-sufficiency: ‘older’
ecovillages (more years in operation) tend to have higher levels of self-sufficiency in food, and
‘larger’ ecovillages (larger area) are associated with higher levels of self-sufficiency with respect
to water. In both cases, however, the correlations coefficients are not very high (.390 and .561,
respectively).

Tab. 2. Correlation of current (declared) self-sufficiency levels with selected variables (source: own work). Correlations
with significant levels within 0.05 are marked with an asterisk.

Years in . Number of used
operation Population Area technologies
Correlation Coefficient .390* 116 322 113
FOOD Significance (2-tailed) .019 .625 224 517
N 36 20 16 35
Correlation Coefficient .044 -.335 .561* -.306
WATER | Significance (2-tailed) 797 .205 .046 .074
N 36 16 13 35
Correlation Coefficient .195 -.282 -.026 .219
ENERGY | Significance (2-tailed) .269 .273 .926 .220
N 34 17 15 33

5. Discussion and conclusions

The results of the survey indicate that pursuing some level of self-sufficiency in food, energy or
water is a common phenomenon among ecovillages. However, only in half of the cases do
communities seek self-sufficiency simultaneously in all three analysed resources — water, energy
and food. This somehow limits the possibility of studying ecovillages in the context of integrated
Water-Energy-Food Nexus management; nonetheless, ecovillages are probably still among
the most relevant initiatives for inquires in how these resources can be managed sustainably in
an integrated way at the scale of a settlement unit.

At the same time, ecovillages generally are not, nor are they trying to be, completely self-sufficient
in basic resources. This confirms the observation of Dawson (2013) that ecovillages are not trying
to isolate themselves from wider society, but rather to cooperate with their local or regional
communities while covering a substantial but feasible part of the demand for basic resources on
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their own. Water is an exception in this case, as the majority of the surveyed ecovillages are, and
are planning to be, completely self-sufficient in water supplies. What has to be noted too is that
although complete energy self-sufficiency is not a universal goal among ecovillages, still over
40% of communities intend to reach it.

The results related to what technologies are employed in the pursuit of self-sufficiency also
confirm the conclusions of Rubin (2019) indicating that ecovillages are neither primitivist, nor
modernist, as they make use of technologies they need to achieve their purposes, and that are
easily available to them. The strength of ecovillages as grassroots experiments with sustainability
transition lies therefore not in the development of new technologies as such (although there are
some examples of that, too), but in the integration of technologies into communal practices that
together can serve as a testing ground for how new socio-technical regimes of basic resources
management could look like in the future.

The preliminary analysis of selected factors that can explain higher levels of self-sufficiency
declared by the communities does not yield very clear conclusions. Only two factors seem to have
an impact on the achieved self-sufficiency levels: one in terms of food (years in operation of
the community) and one in terms of water (area of the ecovillage). Given that self-sufficiency is
a rate between the in situ generation and consumption of resources, it is clear that achieved levels
of self-sufficiency depend not only on the production-side, but also demand-side components.
With the same levels of production, lower demand — e.g., resulting from less resource-intensive
diets, water recycling or energy conservation — will automatically increase self-sufficiency rates.
Therefore, future investigations of self-sufficiency should look in detail into the absolute levels of
demand for water, food and energy associated with various communal arrangements and
practices. Moreover, it would be highly recommendable to adopt research designs that would
assure a coherence between the data on self-sufficiency levels gathered from various ecovillages,
which in case of this study are based on a simplified definition of self-sufficiency adopted in order
to enable the collection of data with the use of an on-line questionnaire.

The characteristics of ecovillages suggest that they have limited potential for stirring rural
development understood conventionally as revolving around economic growth. Ecovillages do
intend to improve the quality of life of their residents, but rather by creating a new model of
development that puts more emphasis on quality of life achieved by sufficiency, subsistence,
personal productivity, care, communal cooperation and respect towards nature. Therefore,
the question to what extent ecovillages can contribute to rural regeneration depends how one
defines regeneration; in any case, ecovillages show a potential in enhancing rural resilience,
environmental restoration (e.g., soil regeneration) or communal cooperation. It seems, though,
that due to the microscale of ecovillage experiments, their potential lies more in their relevance
for guiding sustainability transitions in general rather than in their direct translation for broader
rural development. Nevertheless, ecovillages are still very relevant for local and regional
development in those areas where they are located.

One has to remember that ecovillages are grassroots initiatives with limited financial and
organizational resources that could help in experimenting with new socio-technical arrangements
for sustainability. Therefore, what could be important in this context is public support provided
e.g., within the frameworks of transition management with the goal of testing and spreading
the socio-technical innovations developed in ecovillages. This, however, requires recognizing
the importance of innovations not only as market-oriented products, but also as sustainable
communal arrangements and practices that often may contest the dominant logic of
“development-as-growth”.

There are a range of issues related to self-sufficiency of rural intentional communities that have
been only briefly mentioned in this paper. In fact, pursuing self-sufficiency poses questions related
to how self-sufficiency is measured, what the boundaries of the analysed system are, or what
types of infrastructures are used by the studied communities for the provision of food, water and
energy. Also, a number of possible drivers and limitations of self-sufficiency could be examined
in future studies: socio-economic factors (e.g., access to funding, access to social networks,
knowledge and skills), geographical aspects (e.g., climate or the availability of renewable energy
sources), legal context (regulations of resource provisioning) as well as cultural phenomena (e.g.,
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perception of self-sufficiency in a particular society). Finally, and as the surveyed communities
indicated themselves, future studies on resource provisioning in ecovillages should also consider
employing qualitative methodologies that could help deepen the understanding of a number of
issues, for instance, how many inputs are used to achieve particular self-sufficiency levels, what
are the ways in which the demand for resources is minimized, or how the functioning of
the community changes in different parts of the year. Further research on self-sufficiency seems
important not only for ecovillages, but for sustainable provisioning of resources at a global scale,
as this is the scale at which humanity eventually has to be (sustainably) self-sufficient. While | will
focus my attention on these questions in future research, | hope that this paper will provide a base
for other researchers to investigate these issues too.
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