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ABSTRACT

The concerns regarding food security and safety, environmental challenges and resource scarcity remodel
the prospects of agriculture. Therefore biodynamic farming as an alternative method for sustainable
production becomes an object of growing scientific interest in the past 20 years. Biodynamic farming is
one of the oldest organic systems and its roots could be found in the beginning of 20" century. Although
the skepticism, biodynamic agriculture evolved over the years and nowadays is considered as an
opportunity to address various environmental, social and economic issues. The aim of the paper is to
introduce the concept and features of biodynamic agriculture and observe different case studies and
surveys on the effect of this farming system upon yields, profitability and sustainability. The analysis is
based on different research methods. The paper applies monographic, historical and comparative
methods. The results indicate that biodynamic farms have higher soil quality, lower crop yields, and equal
or greater net returns than conventional agricultural holdings. The long-term effect of biodynamic
farming on the economic performance, however, needs further research and investigation. The studies
prove that biodynamic agriculture is important alternative farming system that could provide answers to
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number of alarming questions associated with viability and sustainable development.
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INTRODUCTION

The concerns regarding food security and
safety, environmental challenges and resource
scarcity remodel the prospects of agriculture.
Therefore  biodynamic  farming as an
alternative method for sustainable production
becomes an object of scientific interest in the
past 20 years. Biodynamic agriculture is one of
the oldest concepts, which roots could be
found in Rudolf Steiner lectures from at
Schloss Koberwitz (1924). This farming
method evolved over the years and the number
of biodynamic farms and operations is
increasing in parallel with the challenges
related to agriculture. Biodynamic farming
could help in addressing these issues,
maintaining  biodiversity and  providing
sustainability.

Correspondence to: Rositsa Beluhova-Uzunova,
Department of Economics, Agricultural University
— Plovdiv, 12 Medeleev Bld., 4000 Plovdiv,
Bulgaria, 0883326543, e-mail:
rosicab_uzunova@abv.bg

The aim of the paper is to present an overview
on different studies and case trails compering
biodynamic, organic and conventional
agriculture, to analyze the economic and
environmental effect of biodynamic farming
and highlight prospects and opportunities for
the development of this alternative method.

The first part of the paper outlines the material,
methods of the survey and theoretical
background on the concept of biodynamic
farming. The second part focuses on the case
trails and economic benefits of biodynamic
agriculture. In the third part are analyzed the
opportunities  for development of this
sustainable method in Bulgaria.

MATERIALS AND METHODS

The paper applies monographic, historical and
comparative methods of analysis. Unstructured
interviews with farmers are concluded in order
to analyze the opportunities for biodynamic
farming development in Bulgaria. The form of
the unstructured interview varies widely, with
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some questions being prepared in advance in
relation to a topic. (1).

The data related to the trends in biodynamic
farming is provided by Demeter International
as the largest certification organization
for biodynamic agriculture.

THEORETICAL BACKGROUND

In 1924 Rudolf Steiner presented the concept
of biodynamic farming with a series of
lectures. Based on the course “Spiritual
Foundations for the Renewal of Agriculture”
(2, 3), he defined the main principles of this
alternative method. Rudolf Steiner believed
that the modernization was replacing critical
implicit knowledge that had been instinctually
refined by farmers for centuries. (4). He was
concerned with the introduction of chemical
fertilizer and focused on development of
unique preparations. Steiner considered the
farm as a living organism and concentrate on
the opportunities for healing the planet.
Ehrenfried Pfeiffer, who worked with Steiner,
developed these ideas in the United States in
the 1930s. Although Rudolf Steiner is the
“originator” of bio-dynamic agriculture, the
term  “bio-dynamic” was introduced in
Pfeiffer’s publications: Practical Guide to the
Use of the Bio-Dynamic Preparations and Bio-
dynamic Farming and Gardening (5).

In 1928 the first Demeter Symbol was
established, and the first standards for Demeter
quality control formulated. In 1985 Demeter
was formed in the USA, seventeen years
before the establishment of the National
Organic Program. Demeter International is the
first, and remains, the only association
consisting of a network of individual
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certification organizations in biodynamic
farming. (6)
During the 50°s Maria Thun tested Rudolf
Steiner’s concept in her farm and in 1962 she
created annual planting calendar and
summarized her methods in Gardening for life:
The biodynamic way. (7)

In 1997 nineteen Demeter Organizations
created Demeter International  seeking
cooperation among counties and further
development of biodynamic farming. In 2002
the_ International Biodynamic
Association (IBDA) is established aimed to
protect the trademark "Demeter" and
"Biodynamic”. The International Biodynamic
Council (IBDC) is founded in 2012.

In 2019 Demeter Organization has 19 full
members, with an independent Demeter
certification program, as well as 4 guest
members. The biodynamic farming is
presented by 5595 farms with 187 860 ha in 55
countries. (6)

TRENDS IN BIODYNAMIC FARMING
Biodynamic farming is considered “beyond
organic” (4, 8). The main differences between
the two methods are related to the unique
preparation applied in the biodynamic
agriculture. The emerging concept of
biodynamic farming is gaining popularity all
over the world although the number of farms,
operator and distributors is far below the
results presented by organic agriculture.

The development of biodynamic farming is
illustrated in Figure 1 and Table 1. They
represent the trends over the past 18 years and
the number of operations in 2019 in Demeter
International members and other selected
countries.

3 B o

Number of farms

Figure 1. Number of Demeter certified farms, 2000-2018

Source: Demeter International
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Table 1. Certified Demeter operations (2019, number)

BELUHOVA-UZUNOVAR,, et al.

Countries Hectares Farms Processors Distributors
Austria 5.720 186 35 10
Brazil 1.004 27 25 6
Denmark 2.384 33 9 8
Egypt 2.839 60 8 6
Finland 404 17 5 4
France 13.665 511 108 42
Germany 85.395 1552 403 124
Great Britain 3.734 100 43 13
India 5.417 403 5 1
Italy 9.640 286 51 43
Luxembourg 530 13 3 2
The Netherlands 6.337 136 42 26
New Zealand 336 21 3 1
Norway 685 23 9 3
Slovenia 216 33 3 1
Spain 6.243 133 27 12
Sweden 859 16 6 8
Switzerland 5.556 255 63 54
USA 9.001 118 88 36
Argentina 1.164 36 6 1
Bulgaria 0 0 0 1
Chile 1.379 22 0 3
Czech Republic 3.541 5 0 1
Hungary 6.319 26 1 2
Lithuania 1.389 11 0 1
Poland 3.520 13 0 0
Turkey 1.102 153 1 2

Source: Demeter International

The data shows steady growth over the past
eighteen years — the number of farms increased
by more than 47%. Some variations are
observed between 2004 and 2007, where the
number of farms increased significantly. The
growth is related to the foundation of
International  Biodynamic  Association and
Council and the raising concerns related to
sustainability and biodiversity.

The number of countries with Demeter-
International certified biodynamic activity
increased from 42 to 55. For the period
Slovenia and Spain became members of
Demeter International. In Bulgaria there is not
a certified biodynamic farm, but there is a
registered biodynamic distributor. The three
leading countries, based on biodynamic
hectares, are Germany (up 22% compare to
2012), ltaly (up 10%). In France the trends
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show substantial growth by over 40% for the
period 2012-2019. These results in France are
associated  with  the  development of
biodynamic wine sector. A significant growth
also is observed in Spain (65%) and is related
to sectors like vegetables, viniculture and wine.

Germany has the most biodynamic farms, the
most biodynamic processors, and the most
biodynamic distributors. Germany, France,
Italy and Spain are the leading countries in the
sector.

Demeter-International reports the figures from
all the biodynamic farms covered by their own
certification. This underestimates the total
world biodynamic activity since some
countries, for example Australia, are not
covered by Demeter-International certification,
and some biodynamic farmers are certified
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“organic” (rather than “biodynamic”) while
some others are not certified at all (9).

It should be noted that some farms prefer to be
certified only as organic although they grow
crops in biodynamic way. The subsidies under
the Common Agricultural Policy stimulate the
rapid growth of organic farming.

BASIC EXPERIMENTS, CASE TRIALS
AND ECONOMIC STUDIES

Case trials

The unique preparations are the main features
of biodynamic farming. Rudolf Steiner
introduced the practice of making preparations
based on cow manure, silica, and a variety of
herbal plants. Steiner’s fertilization
methodology also uses processes that reflect
mystical and superstitious elements (10).

These unique preparations were subject of
various experiments. In the beginning the case
trials aim to present the new methods without
verification. Between 1950s and 1960s Steiner
followers made a numerous comparative trials,
often without any replication, in order to
analyze the general effects of the preparation
(11).In the 1970s the preparations were tested
by diploma and degree students. In 1979 the
Biodynamic Research Institute in Darmstadt
developed a long-term program of research
into the preparations in partnership with some
universities. The important results have been
published in a document entitled “Ergebnisse
aus der Préparate forschung” (12). The next
yeas some authors published short term trials
on the effect of preparation on soil quality and
biology (13-16). Besides these case trials, four
basic experiments were carried out. The
experiments in  Germany (17-20), and
Switzerland (21-23) and one 32- year old
experiment in Sweden (24). They compared
conventional, organic, and biodynamic
methods or different combinations. The results
of the case trials show the positive effect of
biodynamic farming in several directions. The
biodynamic farming results higher soil organic
matter (25, 26) and more efficient use of
nitrogen supplied in biodynamic system (22).
On the other hand, biodynamic farming affects
the diversity of micro flora more clearly and
various scientists have come to similar
conclusions on the basis of long-term trials.
(27)

Examination of 28 different experiments in
Germany showed that the use of the
biodynamic sprays increased crop yields on
years where yields were low (17). This so
called “yield-balancing” effect could possibly
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be important for risk management. These
regulators show hormone-like effects on
various crops grown in several studies (28-30).
In 2015 a project related to biodynamic
preparation was carried out. The survey
includes case studies and determined that every
farm has unique features and the results could
vary among farmers and sectors. (11)

Economic studies

Although the biodynamic preparations are
object of growing interest, this alternative
methods is not gaining much attention in the
circles of agricultural economist. (8, 31). Some
studies are conducted in Germany, Austria,
New Zeeland, the Netherlands and the Czech
Republic.

Schliiter (32) analysed yields and profitability
of 16 biodynamic farms in seven production
regions in Baden Wiirttemberg. The study
compares the results with statistics from the
Ministry of Agriculture in Germany. The
yields of all the cereal crops in biodynamic
farms were lower and the average were almost
equal to conventional farm yields on the good
soils and considerably lower on the poorer
soils. Milk productivity in biodynamic farms
was almost 15% lower compare to the
conventional farms. The biodynamic and
conventional farms had similar gross revenues.
(33). However, because the biodynamic
farmers had lower costs than the conventional
farmers, their profits were higher. Koepf (34)
and Lampkin (35) registered similar results
regarding the economic performance of
biodynamic farms.

In the Netherlands (36) a survey was carried
out on 72 ha experimental farm. The results
showed that gross revenue was the highest for
the biodynamic farm because of the high
premiums paid for the biodynamic products.
The total production costs also were higher and
biodynamic farm had the lowest net income.
Lampkin however considered that the results
of the survey could be different by using less
labour intensive farming system. (35)

In Germany, a study reported that yields of all
vegetable crops for a six year period were
lower on biodynamic plots compare to
conventional plots (37). The prices for
biodynamic products however were higher,
which led to greater profits for most of
biodynamic vegetables.

Reganold et al. (26) investigated soil quality
and economic performance of biodynamic and
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conventional farms. The study examined
annual accounts for the period 1987-1991. This
data was compared to the reports by the
Ministry of Agriculture and Fisheries in New
Zealand. The biodynamic and conventional
farms had similar profitability. Majority of the
biodynamic products were sold as certified
organic or biodynamic at premium prices up to
25% above the market prices of conventional
products. Most of the biodynamic farms had
less year-to-year variability in gross revenue
than the conventional farms which is important
for economic aspects of sustainability. (26)

In the Czech Republic several studies analysed
the technical efficiency and economic
performance of biodynamic, organic and
conventional farms. (38-40). The results of the
studies  registered substantial  difference
between biodynamic and organic farms, except
the subsidies. In general, conventional farms
had the highest costs, revenues and gross
added value. Based on the economic efficiency
indicator, organic farms were the most
efficient, followed by conventional farms,
while biodynamic farms were inefficient. The
number of farms’ sample was low, especially
the biodynamic farms (only 3 certificated
farms). Therefore the results could not be
representative and  further research s
recommended.

The economic studies showed that biodynamic
farming systems could reach profitability
closer to organic and conventional farms.
Many biodynamic farmers still exist because of
the price premium received for their products.
Although the studies included these premiums,
they did not count the environmental and
health costs, which are external. When these
external costs are included in the costs of
production, the profitability and benefits to
society have been shown to be the greater for
some alternative farming systems (41)

OPPORTUNITIES FOR BIODYNAMIC
FARMING IN BULGARIA

In Bulgaria the biodynamic farming is still
developing concept. By contrast, organic
agriculture is raising and for the period 2009-
2016 the number of operators has increased by
more than 15 times, which is the most
significant growth in the EU-28. Major role for
this increase plays the direct and green
payments under Pillar 1 and the financial
support under Pillar 1I.

In Bulgaria there is not a Biodynamic
organization which is an obstacle for this
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alternative method. On the other hand,
consumers are not familiar with the concepts
compare to the interest in organic products. It
is easier and more profitable to certify organic
farm, although some of the organic farms grow
crops in biodynamic way.

In Bulgaria some authors investigate the
concept and features of biodynamic farming
(42-44), but the papers are theoretical and do
not present case-studies or any economic
assessment. In 2013 the Institute of Agriculture
in  Karnobat conducted phytosanitary
monitoring in a non-certified experimental
biodynamic field of 2 hectares, growing
cereals after pea as predecessor. The results
compared with cereals grown under organic
and conventional farming conditions (45).

In unstructured interviews, we interview two
farmers which grow crops in biodynamic way
although they are not certified. The holdings
are small and specialized in vegetables, fruits
and herbs. According to the farmers the
popularity of organic agriculture has grown
significantly in past decades and biodynamic
farming is lagging behind. Biodynamic farmers
face challenges with lower yields, more labour
costs, less support, and difficulty of
implementing biodynamic techniques. The
farmers, however consider that there is
difference between organic and biodynamic
agriculture and the biodynamic production has
better quality and maintain biodiversity.
Although the social benefits, the interviewed
farmers are certified as an organic producers,
but hope to change consumer perception
towards biodynamic farming and gain
popularity.

Biodynamic agriculture could be an answer to
the emerging challenges as climate change and
food safety. The case studies conducted in
different countries showed that biodynamic
agriculture is a real alternative to the
conventional farms. The biodynamic holdings
could be as profitable as the conventional
farms. Therefore agricultural policy could be
directed to these holding and the development
of biodynamic method should be stimulated.
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