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Abstract: The natural endowment is vitally important for the development of various types of agricultural
crops affecting society. The imposition of “new agricultural crops” is associated with the development of science
and the need for such for the future. In this regard, bio-cultures are an alternative to conventional production.
In the future, bio-culturities will take their place in the country’s economy. Their capabilities as raw materials
will be transformed according to the needs and consumption, both for the processing industry and for society.
His is the “connection” between the two types of cultures — the traditional ones, without which society cannot
exist at this stage, and on the other hand, the bio-cultures, which claim their place in the future. Analysis and
conclusions are based on the period 2012 — 2021. In the development of the scientific publication, the following
statistical, mathematical and comparative methods (for a certain period of time) were used, which aim to reveal
the relationship between organic and conventional crops.
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Pe3tome: [IpuponHarta gafieHOCT € KU3HEHOBaXKHAa 3a PA3BUTHUETO Ha pa3iIMYHU THUIIOBE CEICKOCTONAHCKHU
KYJITYpH, 3acaraiiy conuyma. Hamaranero Ha ,,HOBH CEJICKOCTOIIAHCKM KYJITYpPU® C€ CBBP3Ba C Pa3BUTHETO
Ha HayKaTa W Hy)KJara oT TakuBa 3a Obiemero. B Ta3u Bpb3ka OMOKYITYpHTE Ce sIBSBAT ajlTepHATHBA Ha
KOHBEHIIMOHAJIHOTO NMPOU3BOACTBO. B Obaelie OMOKYIATYpHUTE LIe 3aeMaT CBOETO MSICTO B MKOHOMMKATa Ha
cTpaHara. TeXHHTE Bb3MOKHOCTH KaTO CYpOBUHHU IIIe CE TPaHCPOPMUPAT CIIOPE] HYKIIUTE U MOTPEOICHUETO,
KaKTO 3a IpepadoTBaliaTa MHIYCTpUs, Taka U 3a couuyma. ToBa € ,,Bpb3Kara’ MKy 1BaTa BUJa KyJITYPH —
TpaauIOHHUTE (03 KOMTO HAa TO3H €Tal COIIMYMBT HsIMa KaK J1a ChIIIECTBYBa) M OT IpyTa CTpaHa, OMOKYJITYpPHTE,
KOHTO MPETEHANPAT 32 CBOETO MSICTO B ObJCIIeTO. AHATU3BT U U3BOJUTE ce OaszupaT Ha nepuoaa 2012 — 2021
roauHa. Ilpu paspaboTBaHeTO Ha Hay4yHaTa MyONIMKanMs ca M3NOJI3BAHU: CTAaTUCTUYECKH, MaTeMaTHYECKH
U CPaBHUTEJIEH METOJ (3a OIpElelIcH MEPUo OT BPEME), KOUTO UMAT 3a Lel Ja PasKpUsT Bpb3KaTa MEKIY
OMOJIOrMYHUTE U KOHBEHLIMOHAIIHUTE KYJITYPH.

Knrwuoeu oymu: brirapusi; cpaBHUTENEH aHAIN3; KOHBEHIIMOHATHY KYJITYpH; OHOKYITYpH
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INTRODUCTION

Bio-economy is part of the modern scientific
disciplines that emerged as a result of the unifi-
cation of science with practice, serving society.
The creation of models by the bio-economy pro-
vides solutions to issues related to the process-
ing and application of technologies serving the
agricultural and food industry sectors. Attempts
are being made to protect the environment on the
one hand and to increase and impose new vari-
eties that meet modern needs. Bioeconomy as a
discipline tries to support a number of sectors of
the economy on a global scale, where resources
are limited or incorrectly distributed across con-
tinents (Borisov et al., 2020). Bio economy is the
“element” in modern management that offers a
solution to some of society’s problems. There-
fore, the bio economy has the ability to withstand
anthropogenic impact (ecological sustainability)
and minimize adverse effects on the natural envi-
ronment. Organic farming is a total system of ag-
ricultural management and production including
the totality of food, in which the best practices in
terms of environmental protection are combined.
An important element is to maintain a high de-
gree of biological diversity, to protect natural re-
sources — all species, to apply high standards of
humane treatment of animals, their breeding and
use. The production methodology, to comply with
the preferences of some consumers for products
produced using natural substances and processes
(Markov and Toneva, 2018).

METHODOLOGY

The research in the publication is based on the
definition and accepted definitions of bio-econo-
my. The various environmental factors that have
a subjective or objective impact on the bio-econ-
omy and the processes related to it are examined.
The paper examines conventional crops as well
as those related to organic farming. An attempt is
made to apply a statistical-mathematical method
(model) for the analysis of agricultural lands in
the country for a period of eight years. Based on

the obtained numerical values, the comparative
analysis of agricultural crops is applied through
the presented mathematical model. Table 1 visu-
alizes the ratio between organic crops and con-
ventional crops for a period of four years.

Where:

Y=W+Z—Z/(W+2Z)*100

W — Area with conventional crops in (thou-
sands ha)

Z — Area with organically grown crops (ha)

Y — Total area with agricultural crops in (thou-
sands ha)

The statistical information for the publication
was taken from “Agrostatistics — Plant Breeding”
— Ministry of Agriculture, Food and Forestry, for
the period 2012 — 2021.

RESULTS AND DISCUSSION

The organic farming scheme started in the
EEC/EU in 1987. The 1992 EU reform of the
CAP presented the first basis for supporting
farmers to switch to or maintain organic produc-
tion with Community funding (Bachev, 2016). In
2016, the areas in Bulgaria covered by the organ-
ic production control system were 162,352 ha, or
more than 6 times more than in 2010, 25,588 ha.
In just one year compared to 2015, the 118,571
ha of areas cultivated using organic production
methods increased by 43,781 ha or by 137%. In
the EU countries as of 2016, 12 million hectares
of areas with organic production are cultivated,
and the increase is in all countries. According to
the latest information as of 2016, 6.7% of all ar-
able land is used for organic production. Between
2010 and 2016, the increase was over 30%, with
an annual growth rate of 4.4%.

Within a nine-year period, the areas of cereals
and rice grew by 39.72%. The largest growth in
the planting of the indicated crops in ha from the
initial period to 2015, the increase was 66%, and
in the following years it gradually decreased until
the end of the study year. In 2018, as visualized in
fig. 1 growth of the sown areas compared to the
initial period also has an increase of 64%, there
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Fig. 1. Organically grown areas (ha) in Bulgaria

Source: “Agro statistics — Crop production” — MAFF.

is a decrease of two percent from the maximum
of sown ha in 2015.

For technical crops, an increase in the sown
areas in hectares for the country is reported dur-
ing the study period 2012 — 2021. From the first
year of the study to the final one, the numerical
values report a growth of 57%. During the indi-
cated period, the occupied areas have different di-
mensions and move in different ranges according
to subsidies, market needs, demand for produc-
tion on European and world exchanges. With the
largest increase in areas reported in 2018, from
the initial period, the growth was 74.7%, and by
the end of the study in 2012, there was a decrease
of 40.2%. Regardless of the decrease in the areas
occupied by technical crops, they maintain the
growth rate of increase from the initial year of
the study.

In the case of permanent plantations, there is
also a growth in the area in ha from the first year
of research to the last by 52.6%. With the greatest
increase in the occupied areas in ha, are in the pe-
riod 2012 — 2018, with a growth of 71.3%, and for
the last mentioned year there are 38,188 ha of per-
manent plantations. In the period 2018 — 2021, the
decrease of occupied areas is 39.44%. Regardless
of the decrease in the areas occupied by perma-

nent plantations, they maintain the growth rate of
increase from the initial year of the study.

For fresh vegetables, a 17% increase in the area
in ha from the first year of research to the last is
also reported. With the largest increase in the oc-
cupied areas in ha, are in the period 2012 — 2018,
with a growth of 25.17%. Within three years from
the highest peak to the end of the study, there was
a 31.04% decline in planted area.

In permanent meadows and pastures for the
study period there was an increase in ha by
58.25%, which is a significant increase in land
used for agricultural activities. A high growth in
ha of this type of land is reported in the period
2012 — 2018, by 80%. After the indicated years
until the end of the study, there is a decrease in
permanent meadows and pastures by 50.02%.
The high amplitude values, during the research
period, are related to the subsidies under various
European and national programs to support agri-
culture.

In the case of fallow land during the research
period, no drastic changes in the trend are report-
ed, as within 2012 — 2021, the growth of the areas
of this type is 28%. Here there is a peak of occu-
pied areas in ha in 2017, with 30%. By the end of
the study, the values are approaching the initial
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Fig. 2. Areas of agricultural conventional crops in (thousand ha) in Bulgaria

Source: “Agro statistics — Crop production” — MAFF and authors’ calculations.

data or from 2017 to 2021, the decrease is 4,565
ha with 41.71%.

For the considered period 2012 — 2021, the ar-
eas with cereals and rice grown in the traditional
way vary. In the first three years, they grew from
1902 thousand ha in 2012 to 1960, 7 thousand ha
in 2014, which is an increase of about 3%. From
2015 to 2017, they decreased by about 5%. From
2018, they start to grow again until 2021 by about
6%, which is due to the support of grain and rice
producers under the CAP measures.

The areas occupied by technical crops for the
period 2012 — 2021 grown in a traditional way
increased slightly by about 3%. The largest in-
crease was in 2017 — 898.8 thousand ha.

The areas occupied by conventionally grown
perennials are increasing from 2012 to 2021 by
25%. The largest increase in areas is in 2021 —
41.6 thousand ha. During the entire considered
period, the increase in the areas occupied by this
type of crops is mainly due to the support under
the CAP measures.

The areas occupied by fresh vegetables grown
in a traditional way during the considered period
increased by 48% in 2021. The largest increase in
areas was in 2016 — 49.7 thousand ha.

The areas occupied by permanent meadows
and pastures for the period 2012 — 2021 decrease
by about 17%. The largest decrease in area was in
2014 — 1,364 thousand ha.

In the case of fallow areas during the research
period 2012 — 2021, a decrease was also observed
from 22.2 thousand ha in 2012 to 14.5 in 2021, i.e.
the decrease is by 43%. The biggest decrease in
areas was in 2019 — 14.2 thousand ha.

Table 1 shows that the percentage ratio be-
tween the areas with cereals and rice grown
organically and the areas with the same crops
grown in a traditional way for the period 2014 —
2021 increased from 0.62% in 2014 to 1.3% in
2021 in benefit of organic production based on
the methodology mentioned above.

The percentage ratio between the areas with
technical crops grown in an organic way and the
areas with the same crops grown in a traditional
way for the period 2014 — 2021 increased from
1.54% in 2014 to 3.91% in 2021 in favor of the
biologically grown technical crops based on the
methodology specified in the study.

The percentage ratio between the areas with
perennial crops grown organically and the areas
with the same crops grown in a traditional way
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Table 1. Percentage ratio between biological to conventional crop production sown areas (ha) in the period

2014 —2021

Types of crops 2014 2016 2018 2020 2021
Cereals, including rice 0.62 0.86 1.14 1.32 1.3
Technical cultures 1.54 2.53 3.81 3.8 391
Perennials 68.2 42.25 48.9 47.82 48.6
;rrzsv}v‘bfrfif:bles’ melons and 7.26 3.78 6.71 6.52 7.2
Permanent meadows and pastures 3.01 2.09 2.66 3.1 3.02
Fallow 13.1 29.82 27.83 28.93 29.01

Source: “Agro statistics — Crop production” — MAFF.

for the period 2014 — 2021 decreases from 68.2%
in 2014 to 48.6% in 2021 at the expense of organ-
ic production on the basis of the indicated above
methodology.

The percentage ratio between the areas occu-
pied by fresh vegetables grown in an organic way
and the areas with fresh vegetables grown in a
traditional way for 2014 and 2021 remains at the
level of about 7.2% based on the methodology in-
dicated in the study.

The percentage ratio between the permanent
meadows and pastures cultivated biologically
and the same cultivated in a traditional way also

remained at the level of about 3.01% for 2014 and
3.02% for 2021, based on the methodology indi-
cated in the study.

The percentage ratio between the areas with
biologically managed fallow and the areas man-
aged in a traditional way for the period 2014 —
2021 increased from 13.1% in 2014 to 29.01%
in 2021 in favor of biologically managed fallow
based on the methodology indicated in the study.

The ratio between conventional and organic
crops in ha for the country is in favor of tradition-
al plantations, this is related to many socio-eco-
nomic factors. Fig. 3 visualizes the trend where
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Fig. 3. Sown areas (ha) as a percentage of organic to conventional crop production for the country in the
period 2014 — 2021

Source: “Agro statistics — Crop production” — MAFF.
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the upward movement of areas in ha with organic
crops is visible. In cereal crops from the first year
of the study to 2018, there was an increase in ar-
eas by 1%. The reason for the minimal increase
is the tradition of growing conventional crops
and the slow change, which largely depends on a
number of socio-economic factors of a local and
national nature.

Technical crops during the study period in-
creased by about 3%. In perennial crops, as can
be seen in fig. 3, they have the highest growth
in ha compared to other crops. Fresh vegetables,
melons and strawberries, the trend is possible to
apply a higher percentage of organic farming, so
the areas will increase. Meadows and pastures
also maintain an upward trend, an increase of
about 2% was observed throughout the period.

CONCLUSION

The European Union’s organic farming regu-
lations aim to provide a clear structure for the
production of organic products across the EU.
The aim is to satisfy consumer demand for reli-
able organic products while ensuring a fair mar-
ket for producers, distributors and traders (Olah
et al., 2020). Bio-economy research can be ap-
plied both at national and local levels. Indicators
can change depending on the research and what
is embedded in the models. Investment policy
for the bio-economy has a direct impact on pro-
duction on the ground. The influence of scientif-
ic organizations is essential for the development
of the bio-economy, the introduction of new
technologies in combination with scientific ca-
pacity. (Falaleeva et al., 2016). Organic fuels are
a major obstacle to the more sustainable devel-
opment of humanity. The natural environment
appears as a basis for the development of dif-
ferent types of crops, specifically for the coun-
try. The geographical location of an area also
has a direct impact on the quantity and quality
of future productions. Each region of the coun-
try is specific in this respect, which allows the
cultivation of endemic agricultural species. The
very geographical location of the country is fa-

vorable for the development of different types of
organic crops (Shaban et al., 2020). The natural
resource potential is part of the natural environ-
ment, which is also suitable for the cultivation
of organic crops in all varieties. The combina-
tion of different types of factors (mentioned in
the development) are the basis of high yields
of different types of crops - organic or conven-
tional. Organic crops appear as an alternative to
conventional ones, but at this stage of the devel-
opment of society, despite the higher quality of
production, they cannot be substitutes. The lat-
ter are the basis of the food supply of the popula-
tion. The ratio between the two types of crops is
in favor of the traditional ones, regardless of the
higher quality of the bio-raw materials (Wiezik
et al., 2018). With the change of the climatic pic-
ture locally and globally and the change of the
paradigm of the society in connection with its
nutrition, it is possible to change the types of
crops, from conventional to organic.
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Msxkazeame bnazooaprocmu kvm Munucmep-
cmeo Ha obpazosanuemo u naykama no Hayuo-
Hannama npozpama ,,Mnaou yuenu u nocmoox-
mopanmu — 2.
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