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Abstract: Agroecology is a discipline of science that is based on several disciplines, primarily ecology
and agronomy. Although the first mention of agroecology was more than 100 years ago, it has
recently been more intensely developed throughout Eastern European countries, beginning in the
1990s. Basically, such interest developed due to the intensification of agriculture in the second half of
the 20th century, which was based on the premise of agricultural research, and related specifically to
production. Agroecology is also strongly associated with sustainable agricultural activities, especially
organic farming, which began to develop in Eastern European countries around 1990. Due to the
unique environment of Eastern European countries, and a combination of several disciplines within
them as well as other factors, agroecology in these differing countries can be perceived as somewhat
different from one another. This overview focuses on the current state of agroecology in the Czech
Republic, Poland, Hungary, Bulgaria, Romania, and Slovakia.

Keywords: agroecology; Eastern Europe; organic farming; development

1. Agroecology as a Scientific Discipline

Agroecology stands at the interface of several disciplines, its name being based on two
fundamental disciplines: ecology and agronomy. The primary focus of ecology is on natural systems,
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while the focus of agronomy lies in the research and application of scientific knowledge relevant to
agricultural practice [1-4]. Agroecology focuses on research into the use and functioning of fields
and generally farmed ecosystems. Agroecology is the holistic study of agroecosystems, including all
of their environmental and human elements [5]. It deals with relationships among plants, animals,
microorganisms, and agricultural soil, as well as its relationships to these organisms in the landscape [6];
it also evaluates the impact of agrotechnology on the ecosystems of farmed land. The main objective is
to optimize farm and landscape management practices [7]. Different definitions originate from one
common root, which everyone agrees upon: sustainability is a global strategy to preserve the world,
including the conscious use of resources that can satisfy the current generation’s needs in a way that
does not diminish the next generation’s chances [8-12]. This definition also implies that in the course
of agricultural production, reasonable management of natural resources is needed while balancing
economic and environmental sustainability. Furthermore, the preservation of the environmental
quality has to be considered while producing healthy foods for the modern, conscious society [13,14].
In general, it can be stated that the primary user and converter of the natural landscape is agriculture
itself; therefore, the protection of nature should be harmonized with agricultural activities [15].
Conversely it is also true that the success of agricultural activity, especially its efficiency, is determined
by the natural conditions, i.e., the existence and the condition of natural resources [16]. With this
knowledge in mind, it can be stated that compliance with the basic objectives of sustainability does not
seem to be complicated, even though it is not easy to judge which production systems and methods
are “appropriate’. Traditional agricultural systems, such as those identified as Globally Important
Agricultural Heritage Systems (GIAHS), offer a wealth of knowledge, principles, practices, and
biodiversity that cannot be replaced by modern science [17]. Several approaches, including integrated
pest management, a polycultural farming system, conservation agriculture, and agroecology combine
traditional agriculture practices with modern science [17].

Although the first works indicating the complexity of interactions in agroecosystems come from
the first decade of the 20th century, in general, efforts to practically solve problems in agriculture
related to ecological and environmental issues have overtaken research in many cases. This can be
traced, for example, to the organic farming movement [18], which began to develop after the First
World War. In the German-speaking countries, natural farming is emerging, returning to a more
rigorous application of biological knowledge in agricultural practice.

Soon after that, biodynamic agriculture, with its starting point being the anthropophysical image
of man and nature, was introduced in the 1920s in the R. Steiner Agriculture Course [19,20]. Of these
practicable forms of farming, where the ecological approach was obvious, other systems developed and
became the basis of current organic farming. Although we can label some of the elements in some of the
first systems as unscientific, the current organic farming system can already draw on new findings from
agroecological research, and has a number of specialized research centers building on the methodology
and results of agroecology. However, if we return to the development of the first ecological systems,
then the originally more isolated ecology and agrochemistry sciences, one of which was focused more
on theoretical questions and nature, and the other on applied approaches and human beings, have
begun to find a common path since the 1920s, with the development of plant ecology, including the
cultivated ones [1]. From the scientific circles dealing with these problems, we can hear the terms of
ecology in agriculture or agroecology. If we follow the development of these two scientific disciplines
just after the Second World War, then ecology continued in its scientific direction, while in agronomy
we observed a number of applied approaches that, to a greater extent, influenced not only our own
productivity of agroecosystems, but also the individual components of the environment. We can
mention, for example, new mechanization or the development of the use of agrochemicals [21]. In this
environment, there is once again the intermingling of the interests of individual scientific disciplines
that encounter each other in plant ecology, and we can again encounter the names of agricultural
ecology or agroecology. The scope of this new scientific discipline has been gradually expanding, with
the development of population ecology, an ecosystem approach, or the development of environmental
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protection research. The environmental movement in the 1960s, when humanity began to become
more aware of the problems of environmental contamination, with the effects on health and nature,
was heavily influenced by the book Silent Spring [22]. Agroecology at that time also began to attract
attention at a number of scientific conferences, such as for example, at the first International Organic
Congress in 1974, the Report on Agroecosystems Analysis was built [1,23]. From the 1970s, we can talk
about both the increased interest of ecologists in the study of agricultural systems as well as the efforts
of agricultural experts to extend their research by ecological and environmental approaches [24-26].
It is also the period in which the first monographs titled Agroecology are published, see Gliessman and
Wezel et al. [27,28]. Contemporary agroecology has thus gradually developed a number of theoretical
schools in the world, and in practice, it helps to develop agricultural systems to meet the principles
of long-term sustainability, as presented in its definition in 1993 by FAO-UNESCO. It is a system for
protecting and preserving soil, water, plant, and animal genetic resources; it dedicated to not degrading
the environment, and its mechanisms and processes must be manageable, economically self-sufficient,
and socially acceptable [1].

2. Agroecology in Selected Eastern European Countries

2.1. Agroecology in the Czech Republic and Slovakia

From a historical point of view, between 1918 and 1992, the Czech and Slovak republics formed one
state unit (Czechoslovakia); consequently, the issue of agroecology in this review is evaluated for both
states within one chapter. In the Czech Republic, agroecology can be described as an area that has seen
relatively significant growth, especially after 1989, in connection with the development of the organic
farming sector. By analogy with the definition of ecology, we can define agroecology as a doctrine of
interactions between economically significant organisms and their environment. Agroecology thus
studies agriculture, including forestry, from the point of view of ecology. Agriculture is not only
seen as production; the criteria for the functioning of agricultural systems include sustainability, food
security, economic viability, the conservation of resources, and social acceptability. Therefore, initiatives
and projects supporting changes in agricultural practices and education, supported by individual
ministries (Ministry of Agriculture, Ministry for Regional Development, Ministry of the Environment,
Ministry of Education, Youth and Sports), research organizations, and farmers themselves, exist
today. Agroecology, as a practice, motivates farmers to become part of an environmentally-friendly
system (with increased emphasis e.g., on correct crop rotation, composting, soil protection, increasing
biodiversity, using alternative sources, etc.). However, environmental management tools are not
exclusively covered by the organic farming sector, but have rather become part of subsidies that are
also used by conventional agriculture entities. Nevertheless, the agroecology in the Czech Republic is
mainly related to the principles of organic farming, which originated in this country from 1990, when
the foundations of the whole system were laid with the cooperation of the Ministry of Agriculture
of the Czech Republic, the Libera Association, and the PRO-BIO Association (associations of organic
farmers). A fundamental shift in the development of organic farming as well as agroecology itself
was the year 1990, when the first funds were released to support the emergence of organic farms.
Subsidies have been provided up to 1992, and have been apparently the main reason for the increase
in areas to about 15,000 ha. The decision of the Ministry of Agriculture of the Czech Republic to cancel
subsidies caused the stagnation of areas in the period between 1993-1996, but at the same time, it had a
positive influence on the qualitative development of organic farming. A number of organic farms have
only ceased their activities because of subsidies. In 1998, financial support for organic farmers was
renewed in the Czech Republic. In 1994, it was decided to introduce a single trademark for organic
food, especially for marketing reasons and the public visibility of production. International aid was
also of great importance for the promotion and support of organic farming. This was a methodical
support of a worldwide movement of organic farmers, which included financial and educational
support, book publishing, information systems for organic farming etc. Today, organic farming in the
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Czech Republic is a stabilized agricultural system that is supported by the state, and is also the most
important area for agroecology development from an area perspective.

Agroecology as a field of science has also been developed in the Czech Republic (former
Czechoslovakia) through a number of educational and professional publications on agricultural
production, ecology, plant protection, landscape assessment, and also publications bearing the name
agroecology itself (see Table 1). Research and education in agroecology began after 1960 at the Faculty
of Agronomy, Agricultural University in Nitra, within Czechoslovakia, and the Complex Agricultural
Research Station (CARS) in Michalovce (since 1965), which is located in the East Slovak Lowland.
CARS was a predecessor of The Research Institute of Agroecology in Michalovce. In the field of
education and research, Slovakia has a tradition in the development of agroecology within local
universities and research centers. It houses Slovak Agricultural University in Nitra, which has a
Faculty of Agrobiology and Food Resources and agroecology within the study programme (first and
second cycle, BC and MSc levels); there is also the University of Presov Faculty of Humanities and
Natural Sciences” Department of Ecology, which has a course on agroecology; there are also research
institutions, such as the above-mentioned Research Institute of Agroecology in Michalovce and a
research institute dedicated to plant production in Piest'any. The research and teaching of some
particular aspects of agroecology in the sense of the application of ecological principles to agricultural
systems and their practices is broadly carried out only at the Slovak University of Agriculture in Nitra
and in the research institutes for crop and animal production. According to the academic distinctions
of the various approaches to agroecology made by Buttel [29], the relevant initiatives in Slovakia
belong mainly to the category of agronomic ecology. The basic approach in this branch is derived
mostly from agronomy, including the traditional agricultural production sciences.

In both states, which have now been independent for more than 15 years, some non-governmental
organizations (NGOs) have been working as agents of agroecological principles. In Slovakia, for
example, one of these is a civil association called CEPTA, otherwise known as the Centre for Sustainable
Alternatives. The civil association CEPTA was founded in 2005 as an association of people who
engage in different activities such as environmental protection, nature protection, support of civil
participation, healthy lifestyles, and sustainable alternatives to present consumer lifestyles. The
main activities and campaigns of this association include: the greening of traditional agriculture and
rural development; the reduction of pesticides in food and the environment, and increases in food
security; the support of local and regional production-consumption chains and direct selling; the
development of waste production prevention and the creation of a sustainable economic environment
for the separation, recycling, and recovery of waste; air quality protection, such as soot removal
from urbanized environments; negative effects elimination from intensive biofuels production; the
development of cultural and educational activities and free time activities for young people; and the
promotion of sustainable economics off the back end of nuclear power.

In the Czech Republic, universities serve as carriers of agroecological principles and environmental
education tools for the general public. Agroecology is taught as a field of study at the University of
South Bohemia, through the Faculty of Agriculture, and at Mendel University in Brno, through the
Faculty of AgriSciences. Practical agroecological approaches include more points of view, not just the
ecological basis applied to the agricultural system. In this developed and sophisticated discipline, there
is also an environmental and socially sensitive approach to agriculture. The principle of agroecology in
the Czech Republic and Slovakia is based, among other things, on the premise that natural ecosystems
are a model for long-term sustainable farming systems and on the intention to cooperate with nature.
The significant growth of agroecology within the Czech Republic, especially after 1989 in connection
with the development of the organic farming sector, is linked to initiatives and projects supporting
changes in agricultural practice and education that originated and originate thanks to ministries,
research organizations, and farmers themselves. The term agroecology can be used in multiple ways:
as a science, as a movement, and as a practice. Broadly stated, it is the study of the role of agriculture
in the world. Agroecology provides an interdisciplinary framework to study the activity of agriculture.
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Agriculture does not exist as an isolated entity, but rather as part of an ecology of contexts. Agroecology
in Slovakia is understood only in the context of ecology and environmentalism, and its full nature
has not yet been recognized. Thus, agroecology is the study of ecological processes that operate
in agricultural production systems with an emphasis on the application of ecological principles to

agricultural systems and practices.

Table 1. Agroecology in selected professional literature of the Czech Republic and Slovakia (until 1999).

Ref.  Year Authors Title (in Original Language) In English
Zlatnik, A.; Pelikan, J.; . .
[30] 1973 Stolina, M. Zaklady ekologie Fundamentals of Ecology
Vliv agroekologickych podminek Influence of agroecological conditions
[31] 1976 Andonov, L. mnoZeni na technologickou hodnotu  of propagation on the technological
osiva jarniho je¢émene value of spring barley seed
Studium tvorby a redukcie faktorov  Study of the formation and reduction
Kovag, A.; Simko, J.; drodnosti lucerny siatej pestovanejna  of fertility factors of lucerne grown on
[32] 1980 o . :
Belohorec, R. hmotu a semeno v réznych matter and seed in various
agroekologickych podmienkach agroecological conditions
Vliv nékterych agroekologickych Influence of some agroecological
[33] 1983 Pluhat, J. faktorii na vyskyt chorob a factors on the occurrence of diseases
Skiidcii obilnin. and pests of cereals.
[34] 1986 Slavikova, J. Ekologie rostlin Plant ecology
[35] 1988 Duvigneaud, P. Ekologicka syntéza Ecological synthesis
[36] 1989 Dykyjova, D. Metody studia ekosystémil Methods of ecosystem study
Zdravotni stav rostlin ve vztahu k Plant health in relation to nutrition
[37] 1990 Veverka, K. vyzivé a hnojeni. In Agroekologie a and fertilization in agroecology and
vyZiva rostlin plant nutrition
p ) o R Fundamentals of alternative
[38] 1991 Vergner, I; Bertak, R. Zaklady alternativniho zemédélstvi .
agriculture
[39] 1992 Petr, J.; Dlouhy, J.; et al. Ekologické zemédélstvi Organic farming
[40] 1993 Kohouztit]t '; Slij[Oda’ Vi Obecnd produkce rostlinna General plant production
. Rizikové prvky v agroekologickych Risk elements in the agroecological
(411 1994 Kulich, J. podmienkach Hornej Nitry conditions of Horna Nitra
) Bartak, M.; , .
[42] 1996 Kocourek, E; Vrabec, V. Obecna agroekologie General agroecology
Bartak, M.;
[43] 1996 Sarapatka, B.; Specialni agroekologie Special agroecology
Kocourek, F.
[44] 1996 Moldan, B. Indikatory trvale udrZitelného rozvoje  Indicators of sustainable development
[45] 199 Remtové, K. Trvale udrz1tflny rozvoj a stvratfegle Su§ta1nable development and
ochrany Zivotniho prostfedi environment protection strategy
. Systémovy pristup k .
[6] 1997 Kften, J. rastlinnej produkei System approach to plant production
. Prechod na ekologicky . . .
[46] 1997 Moudry, J. zpiisob hospodafend Conversion to organic farming
) Zelena svatozai. Kapitoly z Green halo. Chapters on
(471 1998 Kohk, E. ekologické etiky ecological ethics
(48] 1999 Demo, M.; Bielek, P; Trvavlo udrzatel'ny rozvoj. Sustainable Development. Life within
Hronec, O. Zivot v medziach. the limits.
e . Care on plant genetic resources of Care on plant genetic resources of
[49] 1999 Dotladil, L.; Stehno, Z.; agricultural crops in the Czech agricultural crops in the Czech

Faberova, 1.

Republic—Status in 1998

Republic—Status in 1998

These studies support the science, practice, and movement to eliminate the underestimation of

agroecology via national and international projects.
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2.2. Agroecology in Hungary

Agroecology is still in its infancy in Hungary. There are initiatives and projects promoting
changes in agricultural practice and education, but these changes are very slow. Agricultural actors
and stakeholders know in theory what would be good practice, but economic interests are against it.
The economic viability of agroecological practice and its long-term effects should be better highlighted
and supported by the government.

The concept of agroecology is becoming more and more well known in Hungary. Research,
educational projects, international collaborations, and scientific conferences deal with the subject.
There are associations and companies that are providing agroecology-related services. One good
example is the National Society of Conservationists (Magyar Természetvéddk Szovetsége, Ullsi it 91/b,
Hungary) [50] that was established in 1989. Their overall objective is to protect nature as a whole and
promote sustainable development. They have 113 member associations, with almost 33,000 members
across Hungary. A large number of the member groups are small, local organizations whose main
activities include environmental education, awareness raising, participation in uncovering and solving
local environmental problems, environmental advisory work, and nature conservation tasks. Among
the society’s educational publications, there is a specific issue related to agroecology (https://mtvsz.hu/
kiadvanyok) that summarizes the concept of agroecology for a wider audience (not only for scientists).
Another good example is the Agrofutura project [51], which has been dealing with agroecological
issues for a long time, and has proven well-established technologies. The Agrofutura was founded
in 2013 as an agricultural advisory, service, and manufacturing company. Agrofutura works with
young scientists, mechanical engineers, and practicing farmers. They use technologies, which are
based solely on biological farming. They work in balance with the humans-animals—plants—nature
environment. They provide programs and services on subjects such as “Animal Welfare” and “Soil
Humus Management”. Both are based on teaming with the microbes. An important part of their
activity is the education of farmers and families in order to support their real independence, self-care,
and freedom. Hungary has recently been actively involved in important agroecological events. Last
year (2016), the Regional Symposium on Agroecology for Sustainable Agriculture and Food Systems
in Europe and Central Asia [52] was held in Budapest, which was organized by the FAO (World
Food and Agriculture Organization, Rome, Italy). During this event, the Hungarian Minister for
Agriculture confirmed that: “Agroecology is key in ensuring sustainable agriculture, [the] protection
of biodiversity, sustainable natural resource management, and supporting rural development”. The
main goal of the symposium was to bring together the knowledge and experience already available
among experts and to find solutions for the most urgent global challenges. FAO is an advocate and
supporter of international cooperation. The symposium was also aimed at identifying government
initiatives and starting to identify key entry points for agroecology in national policies and common
European policies. Organic farming is still considered to be the best practice of agroecological farming.
In Hungary, the appearance and spread of organic farming began in the eighties. At that time, it
started as a movement in the form of networks. In 1987, the Biokultiira Association was established,
providing the official organizational model of operation. The association not only unites the players in
the organic movement and represents the interests of the members, it also performs educational and
consultation tasks while providing scientific representation for the agricultural sector. Science also
has an important role in the appearance of agroecology in Hungary. Several scientific projects related
to agroecology were initiated, while educational research aimed at mapping out possible changes in
relation to teaching methodologies of agroecology.
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In general, agroecology—as a discipline—studies agriculture from an ecological perspective that
addresses the stability and optimization of the agricultural system as a whole. Agroecological farming
is based on the well-established knowledge of traditional farming, which can possibly lag behind
monoculture-based farming, but its sustainability is far more productive and energy-efficient [53].
Agroecology is a way of understanding the relationship between agroecosystems and the environment
discipline [54]. In Hungary, agroecology—as a practice—encourages farmers to become part of the
ecological system to strengthen processes that are inherent in nature and incorporate them into
production (e.g., crop rotation, composting, soil cover, increasing biodiversity, alternative energy use,
etc.). These elements are not included exclusively in the rules of organic farming; they also became a
part of the direct payment (e.g., greening) in the case of conventional farming. Agroecology is also
known in other countries as a movement, which does not present a significant polarity in Hungary.
Meanwhile, in the bottom—up initiative, everyone agrees that agroecology can be the basis for food
self-sufficiency; this may also affect public policy. The agroecology movement’s participants (farmers,
animal breeders, rural communities, consumers, NGOs, trade unions, local food movements, teachers,
etc.) have concrete action ideas, but they vary and are not yet uniform. The movement of La Via
Campesina is not very well known in Hungary, it forms part of the ‘history” of the development of
agroecology, but is not relevant within Hungarian circumstances.

Certain projects and initiatives have an important role in the current zeitgeist related to
agroecology in Hungary. One of the most significant projects started in 2002 within the framework
of the Hungarian National Research and Development Program. The consortium of the project,
“AGRO-ECOLOGY” [55] (Environmental relationships of agro-ecosystems and the possibilities of
their control), has undertaken the elaboration of an up-to-date agroecology synthesis. The soil
science, water regime, agrometeorological, crop production, plant protection, biodiversity, and
regional research studies outlined in the project included: the assessment of the elements of
agroecosystems, the determination and analysis of the relationships and interrelationships with their
functioning mechanisms; the description, characterization, and quantification of the environmental
effects of different agroecosystems; the analysis of the effect of environment elements on different
agroecosystems; the evaluation of the mass and energy transport processes in agroecosystems,
and the soil-water-near surface atmosphere-plant system; the assessment of the factors affecting,
determining, influencing or modifying their mechanisms and determining the possibilities of their
control; and the elaboration of the basis of an up-to-date agroecological information system operating
through interactive thematic expert systems. In 2003, the Hungarian Government and the Hungarian
Academy of Sciences launched a joint research project entitled “Global climate change, its impacts
in Hungary and responses” (VAHAVA project) [56]. The acronym comes from the abbreviation
of the Hungarian key words “Change-Impact-Response” (VAltozas—-HAtasok-V Alaszadas). Since
the National Environmental Program of Hungary was already dealing with the national tasks of
controlling the emissions of greenhouse gases, consequently, the VAHAVA project focused primarily
on the problems of vulnerability and adaptation in relation to the anticipated impacts of the climate
change. The VAHAVA project [56] formulated two strategic objectives: (1) to get the Hungarian
people and economy prepared to face the occurrence of potentially increased extreme weather, such as
hydrometeorological events, and to bear warmer and drier time periods with their expectable impacts;
and (2) to develop the organizational, technical, infrastructural, and financial conditions that would be
needed for the timely response of their society to these harmful impacts. Both scientific research and
projects focusing on new educational approaches were initiated after 2000. Szent Istvan University
was a partner of ISARA Lyon in the elaboration of their Agroecology MSc course; the University of
Debrecen initiated its PhD program in 1993 with the name Crop Production, Agroecology. Why is
education necessary for a better understanding of agroecology? Dover [57] defines and describes
an ecological approach to agriculture that differs from the industrial approach that has dominated
agricultural research and development for decades. Francis et al. [58] also emphasizes that much of the
education in agriculture has moved from practical, hands-on field activities and internships to focus on



Sustainability 2018, 10, 1311 8 of 23

theory in formal learning settings (mainly in classrooms). This is also true for Hungary. The growing
need for productive and sustainable agriculture calls for a new view of agricultural development that
builds upon the risk reduction and resource conservation aspects of traditional farming, and draws
on the advances of modern biology and technology. In the suggested strategy of Dover [57], in order
to attain sustainable agriculture, the importance of the research and education must be highlighted.
In order for the development of ecological agriculture to grow roots, scientists need to train a whole
new generation. Therefore, multidisciplinary comprehensive ecological-agricultural training is needed
in agricultural universities that will develop a new generation of agroecologists who are capable of
dealing with whole systems and provide agroecological knowledge for future policy makers [59,60].
On this basis, the SAGITER project (2013-2016 Project title: Agroecological Knowledge and Ingenuity
of Terroirs) [61] focused on progress toward a sustainable agriculture education that can be achieved
by combining both scientific and non-specialized knowledge. The project aim was to rebalance the
asymmetrical vision of the world in which the scientific knowledge is regarded as rational and therefore
“right”, and the popular knowledge as irrational and therefore “wrong”. Scientific approaches need to
be combined with vernacular knowledge. The question is how the transmission of layman knowledge
can operate in a corpus designed for science, and which methodologies need to be adapted in order
to allow transmission to the concerned audience. It is also a question how the people who use the
agroecological knowledge were able to acquire it, and how we can transfer everyday knowledge
through training. In the SAGITER project [61], Szent Istvan University from Hungary participated in
the promoting /upgrading process of the agroecological knowledge, and the ingenious systems that
are implemented from time to time on the territories. Of course, one single project could not result in a
complete change in the knowledge transfer method applied at universities in Hungary, but practical
method collection, which was elaborated during the three-year duration of the project, and related to
knowledge transfer designed for educators, can surely support them during teaching. Methodology
collection and can also reinforce the better understanding of the complexity of sustainable agriculture
by providing a better view of the whole picture (even for the teachers!). The primary expected outcome
of the project was still the awareness of the importance of the knowledge that cannot be acquired by
university textbooks or the educational foundation of future responsible actions.

2.3. Agroecology in Bulgaria

In Bulgaria, there is some misunderstanding about the term agroecology, even among scientists
and university teachers. Many of them equate the terms agroecology with organic farming. The
increasing intensification of agriculture requires a deeper study of its impact on the environment. The
results of these studies can serve as a basis for improving and expanding agroecological measures
applied in agriculture. The first steps in the field of agroecology in Bulgaria were made in the
1990s. In 1987, the Agroecological Center was established as a structural unit of the Agricultural
University-Plovdiv. It was founded with the aim of coordinating the efforts of researchers, students,
farmers, and consumers to carry out research and provide education for the development of organic
agriculture in Bulgaria. The priorities of the Agroecological Center are education and scientific
research in the field of organic farming and agroecology [62,63]. Agroecological policy in the field
of environmental protection is one of the most established mechanisms of the policy within the
framework of the Common Agricultural Policy (CAP) for both the European Union (EU) and Bulgaria.
In the beginning (after 1987), it was mainly aimed at mitigating the environmental impact of the
intensification of agriculture and understanding the positive effects of extensive agriculture. Since 2000,
many agroecological programs have been designed and implemented in Bulgarian agriculture through
the seven-year rural development programs (RDPs). In 1993, the first scientific—practical conference, the
“Ecological Problems of Agriculture” (AGROECO’93), was organized by the Agricultural University
in Plovdiv [64] and the Union of Scientists in Bulgaria. Since then, such a conference has been held
every second year. These conferences cover the ecological aspects of agricultural production. Crop
production, soil and waters, plant protection, and animal production are the major topics for the focus
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points of the conference. The articles presented at the conference have been published in the “Scientific
works”, which is an annual agricultural book by the University of Plovdiv [64].

The Ministry of Agriculture, Food, and Forestry department’s “Rural Development” and “Crop
Production and Organic Production” programs, [65], the National Agricultural Advisory Service [66],
the State Fund’s “Agriculture” program [67], and the Ministry of Environment and Water [68]
administer the agroecological policy. The State Fund “Agriculture” program provides financial support
for these state aids under the supervision of the Common Agricultural Policy (CAP) and the Rural
Development Program. The national agricultural advisory service provides free advice, information,
training, and other services in the field of agriculture and the implementation for agroecological
measures. Direct payments of European agroecological programs were started in Bulgaria by the
SAPARD pre-accession program in 2000, and were continued in the following program periods
2007-2013 and 2014-2020 by green payments [69,70]. According to the 2014-2020 Bulgarian RDPs,
two measures (M) cover agroecology: M10 (Agroecology and climate) and M11 (Organic Farming).
Both measures relate to European programs supporting agroecology in Bulgaria that are targeted to:
organic farming; the integrated production of agricultural products; expanding farming systems by
reducing fertilizers and pesticides application, rotating crops, and taking actions to prevent or reduce
soil erosion; the maintenance of genetic resources (local breeds threatened with extinction, plants
threatened by genetic erosion); theconservation of biodiversity; actions to improve the landscape,
including but not limited to the conservation of the historical characteristics of agricultural land
(maintenance of traditional orchards and mountain livestock farming); and water, such as creating
buffer strips, headlands, and wetland management. Many informal associations, foundations, and
NGOs support agroecology and develop projects connected with different aspects of agroecology
nowadays. The first and leading foundation in the field of organic agriculture is Bioselena [71], which
was established in 1996 by the Research Institute of Organic Agriculture FiBL, Switzerland. The
main task of Bioselena is to develop and support sustainable and organic agriculture, biodiversity
preservation, and environment protection. One of the main goals of the Bulgarian Biodiversity
Foundation (BBF, Sofia, Bulgaria) [72] is integrating biodiversity into key economic sectors through
the implementation of European and world practice. The foundation is active in preserving natural
resources, changing people’s attitudes towards protected areas and protected species, increasing
recognition of the subsequent opportunities and benefits of protected areas, and working for their
long-term protection. The Bulgarian Society for the Protection of Birds (BSPB) [73], which is based
on years of research and analysis on globally endangered bird species such as the imperial eagle,
Egyptian vulture, and migratory geese that winter in Bulgaria, makes proposals to state organizations
for accepting agri-environmental activities and measures to protect endangered bird species. Most of
the members of the Association of Agroecological Farm Producers (AAFP) [74] are farmers who apply
agroecological measures of RDP. The main goals of the AAFP are to support and inform agroecological
farmers about compliance with the requirements for the implementation of agroecological activities;
increase farmers’ knowledge of the environmental benefits of agroecology; and support state structures
through participation of the association in working groups, committees, expert councils, etc., in the
preparation of legislative initiatives related to agroecological activities. The association “Ekofarm”,
together with the Agricultural University popularizes organic farming and agroecology through round
tables and seminars in different towns and regions of the country [75]. The NGO organizations develop
and work on different projects connected with agroecology and the environment. Some of the projects
are in cooperation with other international institutions. For example, the “Assessment and mapping
of the state of grass ecosystems and their services in Bulgaria” project was developed by the BSPB
in cooperation with the Norwegian directorate for nature management (DN). The “Conservation of
the Saker Falcon in northeastern Bulgaria, Hungary, Romania and Slovakia” project was developed
in cooperation with 14 organizations from the countries that are included in the project. The main
beneficiaries of agroecological payments are farmers. There are qualification requirements in order
for them to receive these payments. Farmers should have finished a vocational secondary school
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or university with agricultural qualifications. Another possibility for the farmers is to complete the
educational (training) course in agroecology and get certification, which allows them to apply for
financing from state programs and varied programs requiring these qualifications (agroecology). The
Agricultural University in Plovdiv is the first state university in Bulgaria where different courses
connected with the topic of agroecology have been organized. The faculty of Plant Protection and
Agroecology has two main professional fields: Plant protection and Ecology, and Environmental
Protection. Courses in Agroecology and Agroecology and the management of agroecosystems are part
of the Bachelor and Master degree programs. The Faculty of Agronomy at the University of Forestry
in Sofia teaches a course in Agroecology. Other institutions offering courses in Agroecology are centers
for continued education, which were established as supporting units at universities (e.g., Agricultural
University, Plovdiv; University of Ruse, etc.) or centers for professional education. For example, the
Centre for Professional Training or the Foundation of Organic Agriculture (FOA) “Bioselena” [71] is
licensed for training the professional “Farmer”. It offers training in Agroecology and Organic Farming.
Other similar centers for vocational training include “Harmony”, “Zenit”, etc. Research in the field of
agroecology is conducted at the Agricultural University of Plovdiv, the University of Forestry, and at
the research institute of the Agricultural Academy and Institute of Soil Science, “Nikola Pushkarov”.

As a drawback, it can be noted that the number of larger projects targeting agroecology in the
country are still small. State institutions, universities, and scientific organizations must initiate
deeper projects related to the influence of the environmental issues in agriculture. One of the
recent agroecological projects that was developed with the participation of Agricultural University is
“Sustaining agricultural change through ecological engineering” (STACCATO, 2014-2018), financed
by European program Biodiversa [76]. The project plans to quantify the dependence of ecosystem
functions and the services they generate on environmental pressures in representative agriculturally
dominated landscapes within Europe. The focus is on local as well as regional land use intensity and
biodiversity, and the potential impacts of future climate and land-use change. Ecosystem functions
and services such as nutrient cycling and crop production, biocontrol, and pollination and identity
with cultural landscapes will be studied. Studies are planned in representative regions across Europe
on landscapes that are shaped by annual crops and semi-natural grasslands.

2.4. Agroecology in Romania

In Romania, the history of agroecology is relatively short and started in 1977-1978. As a science,
one teacher team from the Agronomy Institute of Cluj-Napoca laid the foundation of its agroecology
through the publication of many courses, papers, and books. Later on, the theoretical spirit of
agroecology was disseminated in Timisoara, Bucharest, and other Romanian agricultural university
centers. These pioneers of agroecology defined agroecology as a branch or domain of general ecology
that is dealing with the multidisciplinary study of influences exercised by environmental factors to
crops and domestic animals (agricultural autecology), as well as the ecological research of structure
and dynamics of agroecosystems (agricultural synecology). They also established the object and laws
of agroecology. Therefore, as a scientific discipline, agroecology was conveyed by individuals with
a range of expertise in ecology or biology, especially in the physiology of plants and agronomy, as
well as in circumstances related to local and global problems of industrial agriculture because of
neglectful of fundamental laws of living. The agroecology was extent then, in the 1984-2000s, and
was more or less concomitant as a practice by delimitation and characterization of the homogeneous
ecological territories (TEO), which were the basic units of the Romanian agroecosystems, and as
movement by the foundation of four representative NGOs: the Organic Farmers Association of
Romania (BIOTERRA), Calea Victoriei 21-23, Bucuresti [77], the Romanian Association for Sustainable
Agriculture (ARAD) [78], the Agroecology Association (Agroecologia) and the National Federation
of Ecological Agriculture (FNAE), str Manastur 3-5, Cluj-Napoca [79]. Another important step
for agroecology development in Romania was the defining of sustainability as a feature of the
(agro)ecosystems, and the development of its indicators. These included (bio)diversity, vulnerability,
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and resilience, as well as indicators of other (agro)ecosystem features such as: the complexity and
unity of its integrality; and the productivity, efficiency, stability and equity of its functionality. The
Romanian agroecosystems were delimitated and characterized in the framework of the national
research program “Zonal Intensive agroecosystems” between 1985-1989. Also, the foundation of
the first NGOs that focused on agricultural ecology took place between 1987-2000 following the
development of the IFOAM and elaboration of the first international and national legal frameworks
for agricultural products and foodstuffs obtained organically from European regulation 2092/91 and
O.U.G. 34/2000, respectively.

Today, the object of agroecology is more diversified, from initial activities regarding crop
production and plant protection, agricultural practices, and movement to the environmental, social,
ethical, and development aspects of all food systems. In this context, the stakeholders in agroecology
are diverse and active in education (Agricultural universities), agriculture production (organic farms),
research and innovation (Research, Innovation, and Technical Assistance Center for Ecological
Agriculture of NARDI Fundulea) [80], the promotion of small-scale family and traditional farming
(Agroecologia Association and Mihai Eminescu Trust), 10 Cojocarilor Street Sighisoara [81], civil
society, including peasants (Eco-Ruralis, Cluj-Napoca, Romania) [82], etc. The shareholders are a
smaller agroecology group that is active in research, innovation, education, and rural civil society.

In Romania, there are three categories of players who convey agroecology. (1) First, there are
professors and scientists, who are supporters of agroecology and promoters of small-scale family
farming, etc., who use terms such as agroecology, agricultural ecology, and agroecosystem frequently
and with full knowledge. (2) Second, there are professors who reject, without further explanation, the
terms of agroecology and agroecosystem, and use only the terms agricultural ecology, or agricultural
(artificial) ecosystems. (3) Third, there are some of the authors and lecturers from the “Ecology and
Environmental Protection” discipline in agricultural universities and faculties who dedicate only a few
hours (one to two) for agricultural ecology and agricultural ecosystems. Be aware of the opposition
that is evident within applied agroecology because of two parallel terms: “eco”, when discussing
agriculture systems, and “bio” when referring to products; this is despite the official term in Romania,
which is protected and assigned by the EU, and is “Agricultura ecologica”. In this case, it is normal
that the terms agroecology, agroecosystem, and ecological agriculture cause confusion among scientists
and the public. In regards to vision, agroecology is the basic science of sustainable agroecosystems for
the unilateral treatment of all types of farming systems. This vision is realistic and based on recent
communications from the EU’s “Future of Food and Agriculture” report, which outlines both the
main and new priorities of the future EU agricultural policy. These are: (1) intensifying protection of
the environment (soil, water, air, and biodiversity) as well as the climate; (2) increasing the focus on
knowledge and innovation (smart agriculture); and (3) promoting a bioeconomy. In this context, some
measures and clearing up the message about agroecology is necessary:

e  The definition of agroecology has to be completed with environmental, social, and ethical aspects
of the agroecosystems, which are now missing;

e The laws of agroecology have to be reviewed and disseminated to agroecosystems and
rural development;

e  Firmly establishing agroecosystem features and their indicators is a crucial aspect of investigation
for evaluating and anticipating solutions for farm design and management, as well as land
use policies;

e  Developing basic standards of agroecology is the main tool for the implementation of agroecology
in practice.

In Romania, there are numerous initiatives that support the development of agroecology
(see Table 2), and also older publications about agroecology topics (see Table 3).
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Table 2. Initiatives supporting the development of agroecology in Romania.

Symposiums (1978) on elements of agroecology

Symposiums of Romanian Academy (1978): “Artificial ecosystems and their importance for humanity” and
“Agriculture and Food”

National Symposiums (1980-1994): “Ecology and Protection of Ecosystems”

Ecology and environment protection lectures (1986—present)
Annual BIOTERRA conferences (2000-2017)

R&D Project: Legume-supported cropping systems for Europe “LEGUME FUTURES”, 2010-2013; WP 4-Socio
economics: 4.2. Generation and evaluation of crop management and rotations, and 4.3. Farm level evaluation
of legume-based cropping practices and policy instruments;

R&D Project: Replicable business models for modern rural economies, or “RUBIZMO”, 2018-2021

European Union (EU) Communication/2017: “Future of Food and Agriculture”, 2017

Table 3. Agroecology in selected professional literature of Romania (until 1999).

Ref. Year Authors Title (in Original Language) In English
[83] 1977 Puia, I; Soran, V. Umanitate si agroecosisteme Humanity and agroecosystems
Puia, I.; Soran, V.;
[84] 1978 Klemm, H.; Elemente de agr logi Elements of agr 1
Popescu, V.; Erdelyi St. emente de agroecologie ements of agroecology
Tatau, V.
Proceedings of symposiums
- 1980-1984  Ionescu, A.; et al. - “Ecology and Ecosystems
protection”
(85] 1984 Puia, I; Soran, V. Agroecologie: ecosistem si Agroecology: ecosystem and
agroecosistem agroecosystem
[86] 1986 Coste, I. Ecologie Agricola Course of agricultural ecology
Puia, I; Soran, V.; Agroecologie, Ecologism, Agroecology, Ecologism,
[87] 1998 . A
Rotar, I. Ecolog1zare Ecologlzatlon
[88] 1999 Toncea, I.; Alecu, LN. Ingineria sistemelor agricole Engineering of agricultural systems

2.5. Agroecology in Poland

The beginning of agroecology in Poland is closely linked to the development of organic farming.
First, organic and biodynamic farms and farmer associations were established at the end of the 1980s;
these formed the base for the development of agroecology in the successive years. Currently in
Poland, the following practices can be linked with agroecology: organic and biodynamic farming;
agri-environmental schemes; and permaculture, as well as agroforestry.

Organic and biodynamic farmers constitute the main pillar of players whose activity can be linked
to agroecology. In 2016, there were 22,435 organic farmers in Poland managing about 537,000 ha of
agricultural land. This constituted about 3.7% of the total Polish agricultural area (IJHARS 2017) [89].
There are no precise statistics on biodynamic farms in Poland, but their number is rather small. Farmers
implementing biodiversity conservation-oriented packages of agri-environment schemes (AES) belong
to another important group of players linked to that particular form of agroecology. In 2015, there
were about 650,000 ha of grasslands under this type of AES, this was about 20% of all of the permanent
grasslands in Poland. Permaculture is another example of practical agroecology. There were about
40 different permaculture initiatives across Poland, representing both the practice (farms) and the
movements (Permakultura 2017) [90]. There are no statistics on agroforestry in Poland; however, there
are already some examples of farmers implementing this type of agroecological practice.
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The organic movement is quite strong in Poland. There are numerous NGOs that are
strictly connected with organic agriculture in Poland. The following table (Table 4) lists them in
chronological order.

Table 4. Non-governmental organizations (NGOs) strictly connected with organic agriculture in Poland.

Association of Food Producers with Ecological Methods EKOLAND (created in 1989). The oldest Polish
organization dealing with organic farming.

Ecological and Cultural Association “Ziarno” (created in the late 1980s). Inspired by the biodynamic farmer
Julian Osetek. Education and promotion are the main goals of this association.

Polish Society of Organic Farmers (PTRE), ul. Jacka Kaczmarskiego 27, Warszawa, is a Polish society or
collective of farm producers possessing certified organic farms. Created in the early 1990s.

Union of Associations of Subcarpathian Chamber of Organic Farming is an organization created in 2005 that
brings together five associations of organic farmers, producers, and processors from the region.

Association “EkoLubelszczyzna” was created in 2006, in the interests of its members to implement the strategy
for the economic cluster “Organic Food Valley”.

Lesser Poland Association of Organic Farmers Nature was founded in 2007 to help organic farmers in the
province with the promotion and sale of organic foods on the market.

The Trade Union of Organic Farmers of St. Francis from Assisi is a nationwide organization bringing together
farmers who run farms organically. Created in 2007.

The Association Forum of Organic Agriculture named by M. Gérny and created in 2009. The goal is to
distribute organic farming practices among agricultural producers and processors and promote organic
products. Another important aim is to inspire and encourage science that supports the development of organic
farming in Poland.

Kuyavian-Pomeranian Association of Organic Producers (EKOLAN). Promotion of organic farming and its
products is the main goal. Created in 2012.

National Association of Processors and Producers of Organic Products ‘Polish Ecology’. The mission of the
association is to inform consumers and increase trade possibilities. Created in 2015.

Polish Chamber of Organic Food is a group of traders within the organic food industry that brings together its
most important representatives. Their mission is to promote healthy lifestyles by educating Polish society
about what is organic food, which relates to the process of its production, and how is it different from
conventional food. Particular emphasis is placed on the label of certified food. Created in 2017

Through analyzing the list above, one can conclude that at the start, there were only three
associations that were historically connected with the beginning of the development of organic farming
in Poland. The following eight associations were created much later, from 2005 through 2017, in
parallel to the dynamic development of organic farming and processing. The main goal of all of
these organizations is to bring together the organic producers and other stakeholders in order to
increase opportunities for promotion and product trade. Another important aim is to increase the
awareness of the consumers about the high properties of organic food. Here, we refer specifically to the
Ziarno and Forum of Organic Agriculture named M. Gérny, which is the most scientific organization
amongst those listed. Many researchers who have conducted studies related to organic production
belong to this association. The two last organizations have a strong economic aim: Polish Ecology
and the Polish Chamber of Organic Food. There are at least four non-governmental organizations
focused on permaculture. These are mainly foundations directed by educational activities for different
players. As far as agroforestry is concerned, in 2015, a Polish Agroforestry Association was registered,
and started activities that aimed to increase social awareness on the value of trees in an agricultural
landscape and promote the practice of agroforestry across Poland (Agroforestry 2017) [91].

In recent years, interest in agroecology has been observed in the higher education sector.
For example, the Agricultural University of Krakéw’s Department of Agroecology has been working in
this area for many years. Furthermore, a master’s degree specialization in Agroecology was developed
within the Faculty of Biotechnology and Horticulture at the University of Rzeszow. Moreover,
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at Rzeszow University of Technology, the subject Agroecology was introduced within studies on
environmental protection. A special e-learning course for students on Agroecology was realized
in the Warsaw University of Life Sciences between 2009-2013 within a project financed from EU
structural funds. Additionally, last year, Opole University offered a postgraduate study in Agroecology
specifically for those running or planning to run an organic and/or agritourism farm. A very important
institution strongly involved in agroecology research is the Institute for Agricultural and Forest
Environment (IAFE) at the Polish Academy of Sciences in Poznan (former name: Research Centre
for Agricultural and Forest Environment). The institute, among others, has been engaged in research
on farmland biodiversity patterns and its dependency on habitat and landscape structure. Several
research institutions and universities in Poland have been involved in organic farming research in
recent years. Although many detailed topics have been the subject of this research, their link with
agroecology is rather poor, and is often related to organic farming education.

Several bottom-up, mainly educational initiatives or movements supporting the idea of
agroecology have been initiated in Poland over the last 30 years. This sector of practice is also
strong, as there are still many organic and AES farmers all over Poland. Organic farming research has
been quite comprehensive covering different areas of knowledge; however, in most of the research,
there is a lack of a clear link to agroecology.

Some examples of initiatives that are considered as illustrating the aforementioned situation and
dynamics follow. They can be: existing or transitioning systems, events, training courses, research
agendas, websites, etc. The Ecological and Cultural Association ZIARNO in Grzybow in the central
part of Poland is a very good example of a movement linking organic farming, permaculture, and
innovative education under the umbrella of agroecology. In this region, beginning in 2014, an Ecological
Folk High School that was based on Grundtvig folk universities for the innovative education of adults
was successfully implemented. The association is also very active in supporting sustainable local
development [92]. Another interesting example of practical agroecology linking practice, movement,
and science in one place is the biodynamic farm in Juchowo in the northwestern part of Poland.
This farm breeds milking cows and covers almost 2000 ha of land for arable crops, vegetables, and
permanent grasslands. There are different social activities in the farm, including education, which is
mainly for children (green schools), research (experiments on comparing different soil tillage systems),
and social therapy, especially for disabled people [93].

3. Comparison of Agroecology in Selected Countries of Eastern Europe

The main impulse for the development of agroecology in the Eastern European countries
under review is the negative impact of intensive large-scale agriculture on the environment and the
depletion of natural resources; however, the demand for quality foods is also important. Conventional
agriculture does not always secure the ability of the soil or the entire agroecosystem to maintain the
production levels over a long period. The growing population prompts the need for productive as
well as sustainable agriculture. While maintaining a sufficiently strong production function, such
agriculture should be in harmony with nature, preserve resources, and utilize the positive impacts of
environmentally friendly measures.

In agricultural practice, the support of agroecological principles has been gaining ground more
slowly. Familiarization with various problems and the negative impacts of intensive conventional
agriculture on the production and its quality and on the environment increase the interest of farmers in
scientific information and their willingness to apply the outputs of agroecological research. Motivation
is also stepped up by pressure from the general and professional public, the media, and end
customers. Openness to agroecological research on the part of politicians and farmers in Central
and Eastern Europe is also due to the support of sustainable farming within the scope of the common
agricultural policy.

In the Eastern European countries under review, agroecology is addressed especially by
research and educational institutions (Figure 1). A strong role is also played by movements and
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non-governmental organizations (NGO), which are regarded, in overall assessment, as the second
strongest actors participating in the development of agroecology. The influence of the state, or rather
government authorities, is lower, and the lowest influence is exerted by farmers themselves. Only in
Bulgaria and Hungary is the role of government authorities higher, and comparable with the influence
of movements and NGOs.

Movements and
NGOs
30

25
20

Research and

Agricultural practice
€ P education

Government
authorities

Figure 1. Influence of main actors on the development of agroecology.

The farmers themselves have not yet been perceiving agroecology as a separate discipline much.
Certain aspects have been fulfilled in organic farming, but the overall demand for the development
and support of agroecological measures that are bottom—up driven by the farmers themselves is
very low. Therefore, the perception of agroecology by government authorities has also been rather
low so far, and various elements of agroecology are addressed as part of the agenda related to the
development of organic farming and environment protection. However, the influence of government
authorities has been gradually growing, e.g., in Hungary where, in Budapest, in 2016, the Food and
Agriculture Organization (FAO, Rome, Italy) organized the Regional Symposium on Agroecology
for Sustainable Agriculture and Food Systems in Europe and Central Asia, at which the Hungarian
Minister of Agriculture declared the need for a cooperative approach among government authorities
and efforts to develop agroecology. The symposium also identified governmental initiatives and
began to identify key inputs for agroecology in national policies and in common European policies.
In Bulgaria, but also in the Czech Republic, Poland, and Romania, there have been growing efforts
by government authorities to support agroecology in recent years, in particular by the application
of European agroecological programs for the support of agroecological procedures. In Slovakia, the
importance of agroecology for sustainable food production has not yet been sufficiently understood by
governmental authorities, which results in poor support for targeted procedures. It is expected that,
apart from further development in the fields of science, research, and education, the interest of NGOs
in the field of agroecology will also grow in the future and, in consequence, direct agricultural practice
will begin to play a more important role.

What has a significant effect on the development of agroecology is the sphere of research and
education. In most of the Eastern European countries under review, there are study programs (fields)
in Agroecology available at universities (Table 5). In the Czech Republic, the study field named
Agroecology may be studied on all levels (Bachelor, Master, PhD); in Romania, these degrees are also
available, but the study fields are called Ecology and Environment Protection and cover subjects such
as Organic Farming and Ecology. Since 1993, the PhD degree may be obtained in Hungary (programs:
Crop Production, Agroecology). The Bachelor study field called Agroecology also appears in Slovakia,
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where it is supposed to be accredited in 2018. A Master study program is available in most cases, but
in a number of countries, Agroecology is also included in another study field with a different name,
which is e.g., the case in Bulgaria, Poland, or Slovakia, where Agroecology is included as a separate
subject in other study programm, or in Hungary, where there is no study field called Agroecology,
although there are 54 Bachelors, 52 Masters, six undivided Master, and 16 VET (Vocational Education
and Training) programs currently accredited in the country.

Table 5. Education and research in agroecology.

BG cz HU PL RO SK
Existing study programmes at Be. No Jes No  No Jes Yes *
un%versit}i,e}z /C%)lle os MSc. Yes Yes No Yes Yes Yes
& Ph.D. No Yes Yes No Yes No
Number of universities/colleges offering a study
: 2 Sl 1 1 16 ** 1
program in Agroecology
Are there any lower-jcler schools offering a study Yes No No No No No
program in Agroecology?
Are there any research institutions (or their separate No No No No No Yes

departments) directly addressing Agroecology?

* The study field will be accredited in 2018; ** The study fields have different names but their contents are identical;
*** In one case the study field has a different name, but its content is identical.

At lower education levels, the Agroecology program is available only in Bulgaria, where it is
taught in a majority of the secondary schools that feature agriculture (Table 5). In the other countries
under review, the topic is included in other programs that are focused in particular on sustainable
forms of agriculture, organic farming, environment, ecology, etc.

Except for Slovakia, where there is the Agroecology Research Institute in Michalovce, in none
of the countries under review was there any research institution or its separate department directly
focused on agroecology (Table 5). Agroecology or its parts are mostly included in other topics, e.g., at
the Institute of Soil Biology of the Academy of Science of the Czech Republic (CZ), the Agricultural
Academy in Sofia, the Agricultural University in Plovdiv, the University of Forestry in Sofia, Trakia
University in Stara Zagora (BG), the Institute for Soil Sciences and Agricultural Chemistry and
Centre for Agricultural Research in the Hungarian Academy of Sciences; the National Agricultural
Research and Innovation Centre and the Agro-Environmental Research Institute (HU), and the National
Research and Development Institute for Soil Science, Agrochemistry, and Environmental Protection
(RO). In the past, in Poland, there was the Department of Agroecology at the Institute of Ecology of
the Polish Academy of Science. In the Czech Republic, this sphere was addressed by the Institute of
eco-agrotechnics, but those institutions do not exist anymore.

In practice, agroecology receives support in all of the countries under review, mostly from the
programs connected with the European subsidy schemes, which address various topics falling under
agroecology (Table 6). For example, in Poland or the Czech Republic, this concerns agro-environmental
measures/programs, in particular. In Slovakia, the Ministry of Agriculture and Rural Development
of the Slovak Republic also funds the Research Institute of Agroecology in Michalovce as part of the
National Agricultural and Food Center.

Agroecology, or topics falling under this field, is supported in the field of research (Table 6) in the
Czech Republic, Hungary, Poland, and Romania. In Bulgaria and Slovakia, the topic of agroecology
may appear as part of calls of subsidy agencies, but there have not yet been any programs focused
substantially on the support of agroecology or its parts. In the Czech Republic, agroecological topics
are regularly announced e.g., in the program Earth under an agency of the Ministry of Agriculture; in
Hungary, topics falling under agroecology form part of the Environmental Program of Hungary; in
Romania, they are e.g., part of the Small Grants Program (SGP) of Global Environment Facility (GEF)
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(e.g., sub-program Smart Innovative Agroecology in Terms of Climate); and in Poland, there is support
of organic farming as well as agri-environment schemes’ (AES) scientific programm.

Table 6. Support of agroecology development.

BG cz HU PL RO SK

Are there any national programs to

. . Yes Yes Yes Yes Yes Yes
support agroecology in practice?

Are there any national programs to

. No * Yes Yes Yes Yes No *
support research in agroecology?

Apart from the Ministry of Agriculture,

do other ministries address agroecology? Yes Yes Yes Yes Yes Yes

* The topic of agroecology may appear in some calls of subsidy agencies.

In all of the countries under review, agroecology is addressed in particular under the responsibility
of the Ministry of Agriculture, but some other ministries (Table 6), mostly the Ministry of the
Environment (BG, CZ, PL, RO), are also involved everywhere. Agroecology is also marginally
addressed in the Czech Republic by the Ministry of the Interior or by the Ministry of Education,
Youth and Sports; in Slovakia by the Ministry of Education, Science, Research and Sports of the Slovak
Republic; in Romania by the Ministry of Waters and Forests and by the Ministry of National Education;
and in Hungary by the Ministry of the Interior and by the Prime Minister’s Office.

Although the influence of movements and NGOs on the development of agroecology is regarded
to be quite high in the countries under review, we cannot find any NGOs focused primarily on
agroecology (Table 7). The two exceptions are: Hungary, where there is an NGO addressing
agroecology as the main topic, namely Agrofutura, which has been dealing with these issues over a long
period and, apart from the support of research, also educates farmers; and Romania (e.g., Solidarity and
Hope Foundation Iasi’s Center for Agroecology). However, agroecology or its parts are considerably
addressed by movements and NGOs that are aimed particularly at the environment, ecology, or
organic farming (Figure 2). The topics that the movements and NGOs regard as the most important are
ecology (CZ, HU, RO, SK), the environment and human impacts on the environment, organic farming
(BG), and the related food quality, or the aforementioned topics are in balance (PL), and agroecology is
included in them rather than being a separate topic.

Table 7. Movements focused on agroecology and consultancy.

BG C€CZ HU PL RO SK

Are there any NGOs focused directly on agroecology? No No Yes No Yes No

. Agroecology Yes No Yes No No No
Are there consulting . .
L Ecological farming Yes Yes Yes Yes Yes Yes
organizations focused . ;
directly on: Conventional farming Yes Yes Yes Yes Yes Yes
Ecology Yes Yes Yes Yes Yes Yes
What is mostly addressed in consultancy? CF E CF CF E CF

CF = Conventional farming; E = Ecology.

Considering that the involvement of farmers in agroecological issues has been rather low so
far, agroecology is also only marginally covered in consultancy (Table 7). Consulting organizations
specialized in agroecology operate in Bulgaria (Association of Agroecological Farm Producers—AAFP,
Sofia, Bulgaria) and Hungary. In other countries, the aspects of agroecology are covered by consultancy
mainly in the fields of ecology (environment) and organic farming, and to a lesser extent in the
consultancy for conventional farming.
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Figure 2. Focus of environmental movements and NGOs.

Consultancy as a whole is mostly aimed at conventional farming (BG, HU, PL, SK) or the
environment and ecology (CZ, RO); ecological farming is covered less in consultancy (also because of
its considerably lower extent).

The development of agroecology largely depends on the approach of farmers. In the countries
under review, the agroecological principles are practically fulfilled rather unwittingly in organic
farming, and the perception of agroecology as a separate field is low. In the Eastern European countries
under review, agroecology often began to be mentioned and developed earlier than ecological farming,
which began to appear more massively after the break-up of the Eastern Bloc and the change of the
regime in individual countries at the end of the 1980s and beginning of the 1990s. Agroecology as
a scientific field responds in particular to the environmental problems of agricultural practice and,
from this point of view, it is closely linked to agriculture. However, at the same time, agricultural
practice (including ecological one) makes insufficient use of the agroecological research outputs for its
development, thus making this link one-sided to a certain degree.

This is also connected with a quite low perception of agroecology as a separate field by farmers
(Table 8). In all of the countries under review, agroecology is a rather unclear concept for a majority of
farms, and its elements are systematically developed only by a minority of farms (mostly ecologically
managed ones). The impact of education is also visible here; e.g., in Slovakia, agroecology graduates
have a considerably larger knowledge than most of farmers and also use such knowledge in practice.
A lower knowledge of agroecological principles possessed by a majority of farmers is also evident
from the perception of the introduced cross-compliance in the EU, which is understood by a majority
of farmers rather as another of the series of regulations that have to be fulfilled in order to get subsidies.
Only a small portion of farmers fully understands the environmental benefits and their positive impact
on farming itself.

Table 8. Agroecology and agricultural practice.

BG cz HU PL RO SK

Do farmers perceive agroecology

separately from ecological farming? * 2 2 2 2 2 2

Has the introduction of cross-compliance
in the EU raised the awareness and No No No No No No
interest of farmers in agroecology?

* Evaluation scale 1-5 (1 = almost none 2 = minority 3 = half 4 = majority 5 = almost all).
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Given certain similarities in the current state of agroecology in the Eastern European countries
under review, the expected development of agroecology is also predicted to be quite similar.
Agroecology will continue being developed as a scientific field linking production and environmental
aspects of agriculture, and agroecological research has to be coordinated, institutionalized, and closely
interconnected with education. The inclusion of agroecological topics in agricultural education on
professional and university levels will enhance the agroecological knowledge of professionals and
farmers, and it will also be important to educate the broader public. The support of agroecology
by government institutions is an important factor and a tool to achieve sustainable farming. The
form of support of ecological farming should be extended to the targeted support of agroecological
procedures and conventional production as well. Assertion of agroecology in practice will be slower
and conditioned by the understanding of its principles both by the government authorities and
the farmers.

4. Conclusions

The development of agroecology is closely linked to the development of organic farming in
Eastern European countries under review. Between the 1950s and the 1990s, there were considerable
differences among the individual countries of Eastern Europe. The collectivization, specialization,
and intensification of agriculture have progressed the most in the former GDR, Czechoslovakia, and
Hungary. In these countries, research has focused primarily on an increase in production, and the
environmental impact has been more pronounced than in other countries of the Eastern Bloc. It has
been, and still is agroecology that deals with this impact. Although both educational and research
activities within the framework of agroecology appear even earlier, it is only in the 1990s that their
massive development takes place. Due to a lesser emphasis on finding a balance between the organic
and production components of agriculture before 1990 compared to Western European countries,
it is thus more necessary to implement the principles of agroecology in practice and mitigate the
impact of intensive agriculture, which is oriented almost exclusively on economic efficiency. The
conservative approach of a significant part of farmers that still hinders their relationship with nature,
especially in production areas, and technical, technological, and biotechnological progress has been
more focused on the production side of agriculture and its intensification rather than on compatibility
with agroecology, although it can be well used to fulfill its principles. It can be assumed that, within
conjunction with other outputs in the sphere of biotechnology, biophysics, etc., the importance of
agroecology as a scientific field dealing with the balance between production and non-production
functions of agroecosystems will grow.
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