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Abstract

Organic farming is a multifunctional set of activities that integrates economic and social issues with those related to
environmental protection and is a suitable alternative for producers, processors and traders, helping to make the
best decision for the organization, management and development of their farms. This production method contains
both its organizational and economic features and all the characteristics of agriculture. The goal of the present
scientific paper is to analyse and evaluate the important role of organic farming for the agricultural sector
development in Bulgaria. The study is based on directly collected empirical information from 73 organic farms
operating on the territory of Plovdiv District in Bulgaria. Our research reveals prerequisites, opportunities,
strategic guidelines and recommendations for increasing the economic efficiency of the organic production, and
country’s agriculture respectively for the next Programming Period 2021-2027. After overcoming the
organizational and economic problems that accompany it, we believe that organic farming is substantial practical
way and sustainable approach to the future progress of contemporary agriculture in Bulgaria.

Key words: organic farming, strategies, development, agricultural sector

INTRODUCTION of high-quality food to the rational use of
natural resources and the environment [2].
Agriculture today is finding itself in increasing  Due to environmental problems  of
difficulties. It is being assailed on so many sides  conventional agriculture in many countries,
that it hardly knows which way to turn. There is 0t agricultural  policy ~makers are
one solution that cuts a totally different path. It considered organic farming system as a new
addresses all the problems currently facing approach of environmental protection to

agriculture, and so far, it is performing well. It is . . .
organic agriculture [3]. achieve food security and sustainable

The world faces one of the most serious agricultural development [9]. _

challenges - to develop sustainably in a way that ~ Agricultural sector that is differed by its own
meets the needs of the current generation, without ~ characteristics, arising from the natural, economic,
compromising the ability of future generations to  Social and other conditions of production. Organic
meet their needs. Sustainability refers to three ~ farming has all its characteristics. At the same
factors - environment, society and economy at the ~ time, it is distinguished by a number of features
global and in particular at the regional level. ~ that are determined by its place and role in the
Sustainable agriculture is organic, biodynamic, unified reproduction process. Organic agricultural
resource-saving, low-cost, etc. Definitely, organic ~ Production refers to the number of intensive
production is the basis of the global concept of agricultural productions. It requires the attraction

unified social responsibility, through which these ~ Of large labour and material resources on a small
conditions are linked [4]. amount of land. The intensification of organic

Organic farming as a system takes into production is related to the limited nature of the

account environmental, economic and social land as a basic means and to the possibilities to

aspects of aariculture at the local. national and increase its fertility with the help of scientific and
P g ’ . technological progress. World experience shows
global level. Therefore, the goal of organic

. . ) 9 g that organic farms are generally smaller than
agriculture is producing sufficient quantities  onyentional farms, where production is based on

industrial, in terms of arable land, production
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volume and income [6]. Organic agriculture is a
widespread trend and has the opportunity to attract
a higher return for a farmer in a saturated bulk
market [8].

In the last three decades, modern conventional
(intensive) agriculture is in a serious crisis due
to the high degree of chemicalization and its
negative impact on the environment, soil,
landscape and biological balance in
agroecosystems. This is followed by the
constantly  deteriorating  socio-economic
indicators of agricultural production [7]
Bulgaria is known with deep agricultural
traditions. The growth rate of the output of the
agricultural sector is 5% for the recent years
[5]. Organic production is a priority in the
program of the government. Prerequisites for
this are the favourable soil and climatic
conditions of Bulgaria for the production of
agricultural products and organic products.

MATERIALS AND METHODS

The goal of the present scientific paper is to
analyse and evaluate the important role of
organic farming for the agricultural sector
development in Bulgaria. The study is based
on directly collected empirical information
from 73 organic farms operating on the
territory of Plovdiv District in Bulgaria. The
empirical information was collected and
analysed after direct interviews with farmers,
volunteers practicing organic production
methods in Plovdiv, specialists and proven
experts in organic farming, representatives of
national regulatory authorities, managers of
non-governmental organizations defending
organic production and supporting its
development in the country, lecturers from the
Agricultural University — Plovdiv and others.
Based on our theoretical, economic and
empirical analysis, we found that the
development, sustainability and economic
efficiency of Bulgarian organic farming are
affected by many factors.

Conclusions are made and strategic guidelines
and management recommendations are
proposed for the future solution of the
identified problems and increase of the
economic efficiency of the organic production
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and thus the agricultural sector for the next
Programming Period 2021-2027.

There is an urgent need for a change in the
thinking and driving philosophy of both the
producers and the policy and national
legislation in the subsector and agricultural
sector respectively.

RESULTS AND DISCUSSIONS

Currently, the total area of organically
managed areas in Bulgaria is 136,629 ha, as
the seventy-three studied organic farms are
with a total area of 944.8 ha, i.e., 0.7% of the
total organic land. Most of the farm’s area is
less than 100 ha, and only one farm has a
remarkable 4,600 ha. Table 1 presents our
own view for size categorization.

Table 1. Distribution of the studied organic farms by
area, (ha)

Share of the total
Category area, | Organic farms, number of
(ha) (number) surveyed farms,

(%)
<1lha 5 5.08
1.01-2 8 1.19
2.02-5 18 7.37
5.01-10 37 25.83
10.01-15 1 1.06
15.01 - 20 - -
20.01-30 1 3.17
30.01-40 1 3.52
40.01 -50 - -
50.01 - 60
60.01-70 - -
70.01-80 1 7.83
80.01-90 - -
90.01 —100
100.01 — 200
201.01 — 1,000
1,000.01 -
2,000
> 2,000 ha 1 48.68

Source: Own research and analysis.

The table shows that the majority of the
farmers organize and manage relatively small
sized farms. More than a third of the farms
occupy less than 10 ha. Our study shows that
the largest-sized organic farms are
concentrated in the production of the
following: cereals; raspberries; perennials;
meadows and essential oilseeds. Where the
smaller-sized farms are producing vegetables;
organic vermicompost and honey.
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We found that organizational and
management strategies have key role for the
development and increase of economic
efficiency of organic farming, and hence of
the agricultural sector in Bulgaria. The first
step in our country is to raise consumer
awareness about global natural and climate
change and the importance of consuming
organic food. This is a prerequisite for a
conscious and increased interest in organic
products, respectively increased demand. The
study cites as a good strategy the example of a
number of countries (Spain, etc.) that have
achieved positive results through this model.
An example of a positive effect for the sector
Is the construction and implementation of new
business models such as independent stores
for organic products, focused on the removal
of plastic packaging, supporting the
commercialization of bulk products. Organic
zero-waste supermarkets such as Yesfuture in
Barcelona and Unpacked in Madrid are
examples of this new business model.

In addition to specialty stores with native
organic products, a major impact at the
national level is the emphasis on increasing
retail trade. In this way better and safer
conditions are created for the realization of
the production of the small organic farms. In
our opinion, municipalities can contribute by
offering free and/or lower rent stands and/or
buildings for the construction of local outlets
and markets for the promotion and trade of
organic products.

Our survey shows that in Germany, Poland,
Romania and France, farmland areas are
provided free of charge by the state and
municipalities. More than 90% of Bulgarian
organic farms are small and/or medium in size
and carry out their business mainly in rural
areas, which confirms their vital role in
supporting the economic situation in rural
areas and preventing a future population
migration. This organizational and managerial
direction is a real opportunity to increase the
level of employment in the given regions and
in the country as a whole.

Another strategic model, taking into account
the low purchasing power of the population in
rural areas and small municipalities, is the
formation of social groups or cooperation for

the purchase of organic products (weekly,
monthly, etc.). This ensures access to high-
quality organic food, reduction of waste and
packaging and a choice to support ethical food
production and local organic farmers. A real
advantage is the possibility of price discounts
of up to 40% of equivalent products in
supermarkets. In our view, this alternative
way of shopping is a real chance to improve
the domestic market of agricultural products
in Bulgaria. That way, by reducing the cost of
food and products, transport costs are also
reduced, the use of plastic packaging is
reduced, and all this contributes to the well-
being of us and our families, our community
and the planet as a whole.

It is essential to include a high percentage of
organic food in Bulgarian children’s kitchens,
nurseries and kindergartens, schools, hospitals
and other institutions. According to the
survey, in Austria and France, this percentage
is almost 30%, and in Poland and Romania -
15%. Undoubtedly, in view of the eating
habits of modern human and the established
organizational and economic problems in
organic and conventional production in the
country, this is a highly effective
organizational strategy to support the sector
and maintain the health of the Bulgarian
population.

The next step is in the widespread
implementation of precision farming methods.
Where a very high cost of manual labour is
required, it is rational to introduce equipment
and technology in order to compensate for the
serious lack of motivated and qualified labour.
This concept includes the use of advances in
computer science, electronics and fine
mechanics, chemistry and biotechnology. We
share the opinion of Vodenicharov [10] that
the implementation of technologies for
precision agriculture would have the
following positive effects: Precise control
over crops due to minimizing the use of
fertilizers and plant protection products;
Clarifying control will in turn optimize
farmers’ costs; The widespread penetration of
these technologies would lead to stimulating
the development of the accompanying sectors
of the Bulgarian economy; Precision farming
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technologies are a key prerequisite for a
successful mass transition to organic farming.
Fundamental moment for the formation of a
complete qualitatively new image of
Bulgarian agriculture is the transition to a
complex organic orientation of the farms.
Thus, they can offer solutions to the problems
of climate change, the rational use of water
resources and soil protection and can be a key
factor in ensuring food security.

A significant problem for Bulgarian organic
producers is the definition of a mission and
development strategy. The main task for them
IS to build viable and competitive farms on
European markets. The lack of vision and
developed strategy has a negative impact.
Strategies for development and increasing the
economic efficiency of organic farming in
Bulgaria in our opinion are the following:
general  strategy, business, financial,
marketing, human  resources  strategy,
information, research, investment, etc. They
should be combined to obtain better economic
results [1].

On the one hand, the study proves that
specialized consulting services in the sector
are vital for the implementation of the
agricultural method and the development of
organic farming in Bulgaria. The main
purpose of consulting services in the field of
organic farming is to support producers in the
subsector. On the other hand, scientific and
technical progress, accumulated theoretical
knowledge and practical experience allow for
the most rational organization of the
technological process in the cultivation of
crops and groups of animals, which will
ensure maximum efficiency of the natural,
material and labour resources used in sector.
We perceive precision agriculture as a set of
technological operations for cultivation of
different parts of the field, taking into account
the conditions of plant development. A key
role in this approach is played by the high

degree of automation of labour and
digitalization. Nowadays, agriculture is
becoming more scientific, with remote

sensing, GPS and data analytics being added
to agricultural machinery. Precise agriculture
is a modern agricultural innovation and a
strategic tool for digitalization in agriculture.
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In our opinion, the adaptation of new tools
gaining popularity in agriculture, such as
blockchain technology and digital hubs, are a
chance to improve the organization and
management of organic farms; increasing
their  flexibility to new technologies;
contributes to the adequate solution of the
accompanying organizational and economic
problems. Apart from farmers, these
technologies are a prerequisite for better
control and organization of the official
database for agricultural production in
Bulgaria. Undoubtedly, the assessment of the
added value and the correct implementation of
the digital innovations are a reasonable
investment for the contemporary Bulgarian
farms.

Integrated production is now on the rise, as
more and more farmers are realizing that they
need to be economically efficient while
increasing the contribution of agriculture to
the environment and natural resources.

We found the following innovative
environmentally friendly production
agricultural practices: No-till technology;

biodynamic agriculture; the use of green
manure and vermicompost; possibilities for
applying the mobile beekeeping as an
alternative to the stationary one, etc.
Short-term, medium-term, long-term and
research priorities have been developed in the
study. Thus, the ways for increasing the
economic efficiency of organic farming in the
District of Plovdiv are indicated.

They are also systematized guidelines and
recommendations proposed in the research
outlining the direction of the organization and
management of organic farming in Bulgaria,
with a view to increasing its and the country’s
agricultural economic efficiency. Our main
organizational and management strategies
proposed in the scientific work are the
following:

(1)Promoting agricultural production and
increasing consumer confidence;
(2)Developing a functioning market strategy
that minimizes the risk of the market factor;
(3)Creation and implementation of new
technologies for precision agriculture;
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(4)Development and implementation of
technologies for integrated management of
agricultural holdings;

(5)Applying production technologies in order
to preserve and/or increase soil fertility;
(6)Establishment of local farmers’
associations protecting the interests of organic
farmers in a given subsector;

(7)The inclusion of a high percentage of
organic foods in Bulgarian children’s
kitchens, nurseries and gardens, schools,
hospitals and other institutions;

(8)Clear, transparent and fair subsidization of
the sector;

(9)Practice oriented research, education,
training and consultancy in the field of
organic agriculture in Bulgaria.

CONCLUSIONS
Based on the research we found: First,

organic farming in Bulgaria is an alternative
family business model with great potential for

economic  benefit and a favourable
agricultural production method for our
stressed environment. Its economic,

environmental, social and political influence
is essential for the development of both local
and national agriculture; Second, organic
production is specific and has a wide range of
organizational and economic problems and
challenges. Contemporary organic farmers are
interested in their quick and timely solution,
which is a sure prerequisite for building
environmentally friendly and profitable
organic production. Undoubtedly, as with any
successful business, good management of the
organic farm is essential; Third, the
knowledge and technologies of the 21st
century allow Bulgarian organic producers to
find better ways of living a healthy lifestyle
and profitable farming business, applying best
practices to optimize the available natural,
climatic and production resources. The
development and implementation in practice
of proven, improved and/or new innovative
goods and services, processes, marketing or
organizational and management methods,
leads to increasing the environmental, social
and economic efficiency of organic farming in
the country;

Fourth, the existence of a high natural and
climatic potential for the creation and
development of a stable and sustainable
structure of Bulgarian organic farms has been
proven, which is accompanied by many
closely interrelated organizational and
economic problems; Fifth, a clear policy,
goals and management strategies are needed
in the organic and agricultural sector in
Bulgaria. More adequate support for the
organic production of the production lines
with emphasized high labour intensity.
Minimizing the obstacles to the studied
organic productions is a guarantee for
achieving economic success in the agriculture
as a whole; Sixth, the empirical results of the
research show that the increased interest in
organic production in recent years in Bulgaria
makes it a strategically important segment for
the development of agriculture and the
economy;

Seventh, the study finds that impartial
institutional recognition of the full potential of
organic food and organic farming systems is
vital for the future development and
prosperity of organic production in Bulgaria,
in order to ensure the standard and nutrition of
current generations, without compromising
the needs of future generations; Eighth,
dealing with the main organizational and
management strategies proposed in the
scientific research, namely: transparent,
effective and balanced legislation in the field
of organic farming; search for common ways
to increase the national educational
qualification and the respective agrarian
literacy of the employees in the sector;
maximum use of scientific and technical
achievements and the advantages of modern

innovations; removing or easing
administrative burdens and bureaucratic
procedures for organic producers;

establishment and support of local farmers’
associations, protecting the interests and rights
of farmers in the respective production areas;
greater support for the organic livestock
sector; the creation and maintenance of real
feedback along the chain organic producer-
farmers’ associations-competent authority;
generating trust between producer — end user;
adequate market regulation and improvement
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of the marketing mix; supporting and
stimulating short chains for direct sales, in
order to increase the efficiency of small and
medium-sized organic farmers; improving the
quality of life and work through economic and
social motivation and stimulating labour
resources; improving the condition of the road
infrastructure in the small settlements/hard-to-
reach places and rural areas; the construction
of municipal stands and/or markets for fair
sale of finished organic products; creating and
developing a coherent relationship between
organic farming and the sectors of agri-
tourism and food industry. All this in order to
achieve environmentally friendly, cost-
effective and competitive organic farming and
so thriving agricultural sector in Bulgaria for
the next Programming Period 2021-2027.
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Abstract

In modern conditions, the innovative development of agriculture has reached a high level and ensures a steady
growth in agricultural production. In this regard, the identification of new reserves for the growth of agro-industrial
production will give a new impetus to the development strategy of the agro-industrial complex, one of which is the
digitalization of agriculture as the basis for the stable functioning and growth of its efficiency. The work of the
agricultural sector directly affects the employment, quality and standard of living of millions of Russians, as well as
the food and national security of the country. One of the goals of the implementation of the agro-industrial complex
development strategy is its digital transformation, which correlates with the national policy to accelerate the
introduction of digital technologies in the economy and social sphere. Digital technologies will significantly change
the quality of technological process control and decision-making at all levels. The real prospects of the domestic
agricultural sector in the direction of digital transformation include the transition to a qualitatively new level of use
of agro-industrial technologies - "smart agriculture”, including precision farming, smart farms and others using
elements of artificial intelligence. The purpose of the publication is to define the concept of "Digital transformation
of the agro-industrial complex", analyze the indicators and indicators of the program of digitalization in agriculture
and determine the possibilities of using information and digital technologies in agriculture. The work used general
and special research methods, including analysis and synthesis, generalization of scientific information, logical
method and systematization. The result of the work is an analysis of the current state of agricultural development
and systematization of indicators of the digitalization program for agriculture and determination of parameters for
the use of digital technologies in crop and livestock production. The use of digital technologies in the agro-
industrial complex would increase not only the volumes of production and exports, but also the competitiveness of
Russian products. Reasonable use of information technologies could almost double the efficiency of the Russian
agro-industrial complex.

Key words: digital transformation, strategy, agro-industrial complex, agriculture, development
INTRODUCTION The main task of the digital transformation of
the agro-industrial complex is the integration

Information technologies implies  of objective data streams of commodity

digitalization of the agricultural companies in
order to enable them to develop their business
and economic efficiency [3, 5].

Digital transformation of the agro-industrial
complex - the transformation of economic
activity through the introduction of digital
tools - technologies and platform solutions
designed for the generation, processing, in-
depth analysis and translation of its results in
the form of numerical information about
objects and subjects of the economy for
subsequent adoption of informed management
decisions and ensuring a technological
breakthrough in the agro-industrial complex.

producers and government data into the digital
production platform to ensure global planning
and provide accurate recommendations to
market participants, including using artificial
intelligence;  activation  of  innovative
processes based on the modern apparatus of
innovative management [14].

Digitalization has become a strategic vector
for the development of the Russian agro-
industrial complex. This was preceded by the
following events:

- in the Federal Assembly (December 1, 2016)
it was proposed to launch a large-scale
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systemic program for the development of the
economy;

- adoption of the program "Digital Economy"
of the Russian Federation (2017). The

Ministry  of  Telecom and Mass
Communications was renamed into the
Ministry of Digital Development,

Communications and Mass Media of the
Russian Federation;

- publication of the strategy for sustainable
development of rural areas of the Russian
Federation for the period up to 2030;

- Decree of the Government of the Russian
Federation "On approval of the Federal
Scientific and Technical Program for the
Development of Agriculture for 2017 - 2025".
In the Federal Assembly (March 1, 2018) it it
was told about the super-efficient use of the
enormous technological potential accumulated
in the world, which would make it possible to
make a technological breakthrough and bring
the economy to a new level.

In this context, the purpose of the publication

is to define the concept of "Digital
transformation  of  the  agro-industrial
complex”, analyze the indicators and

indicators of the program of digitalization in
agriculture and determine the possibilities of
using information and digital technologies in
agriculture. The work used general and
special research methods, including analysis
and synthesis, generalization of scientific
information, logical method and
systematization. The result of the work is an
analysis of the current state of agricultural
development and systematization of indicators
of the digitalization program for agriculture
and determination of parameters for the use of
digital technologies in crop and livestock
production. The use of digital technologies in
the agro-industrial complex would increase
not only the volumes of production and
exports, but also the competitiveness of
Russian products.

MATERIALS AND METHODS

The authors used general and special research
methods, including analysis and synthesis,
generalization of scientific information,
logical method and systematization. The
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materials were normative acts, the works of
domestic scientists, statistical collections.

RESULTS AND DISCUSSIONS

Legal framework

By order of the Government of the Russian
Federation of July 28, 2017 No. 1632-r, the
State Program "Digital Economy of the
Russian Federation” was approved, which
states that digital data is a key factor in the
production of all spheres of socio-economic
activity, which makes it possible to increase
the country's competitiveness and the quality
of life of citizens, ensure economic growth
and national sovereignty [2].

Digital panorama in the future

In turn, the number of strategic documents has
increased, where such terms as “numbers” and
agriculture are mentioned [4]. By all accounts,
the digital panorama of tomorrow's agriculture
has already taken shape. The development of
a departmental project was also completed by
the Ministry of Agriculture of the Russian
Federation, the implementation period of
which is 2019 - 2024 [6].

The goal of the project is the digital
transformation of agriculture through the
introduction of digital technologies and
platform solutions.

Currently, the use of information technology
in the agro-industrial complex is not only the
use of computers [7]. Digital technologies
allow you to control the full cycle of
production - "smart" devices measure and
transmit the parameters of soil, plants,
microclimate and more. All this data from
sensors, drones and other equipment is
analyzed by special programs. Mobile or
online applications come to the aid of
business entities in the agro-industrial
complex - to determine the favorable time for
planting or harvesting, to draw up a fertilizer
introduction scheme, to predict the harvest,
and much more.

Roughly 70.0% of farms in the US, Canada
and Europe are already using smart
technologies for agriculture. Also, among
domestic farmers, the demand for digital is
growing. Digitalization will help the Russian



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 21, Issue 2, 2021
PRINT ISSN 2284-7995, E-ISSN 2285-3952

agro-industrial complex make a powerful leap
forward.

Russian agriculture performance

In the past 12 years, there has been a
significant breakthrough associated with the
construction of new agricultural enterprises
with the introduction of modern technology
and equipment.

The Russian Federation ranks 5th in the
world in terms of value added in agriculture,
and 7th in terms of foreign direct investment
in agriculture.

At the same time, thanks to the state policy
for the development of agriculture, the
Russian Federation is currently the world's
largest producer of barley, ranks second in
the production of sunflower seeds, third in
the production of potatoes and milk, and
fourth in the world - in the production of
wheat, having become in recent years the
largest exporter of this crop, and 5th in the
production of eggs and chicken meat.

Despite unfavorable weather conditions, in
2019 the gross grain harvest in net weight
amounted to 121.2 million tons, which is
7.0% higher than the level of 2018 (113.3
million tons), the gross harvest of soybeans
was a record 4.4 million tons, which is 8.3%
more than its production in 2018 (4 million
tons). The gross harvest of rapeseed in 2019
amounted to 2.1 million tons in net weight,
which is 3.6% more than in 2018 (2 million
tons). The average yield of rapeseed was
145 ¢ per hectare (in 2018 - 13.3 c per
hectare). The gross harvest of sunflower
amounted to 15.4 million tons of oilseeds in
weight after processing (in 2018 - 12.8
million tons) with a yield of 18.3 ¢ per
hectare (in 2018 - 16 c per hectare).

The gross harvest of potatoes in all
categories of farms in 2019 amounted to 22.1
million tons (in 2018 - 22.4 million tons),
vegetables - 14.1 million tons, which is
higher than the level of 2018 winter
greenhouses in agricultural organizations and
peasant (farm) farms, including individual
entrepreneurs, exceeded 1.15 million tons (in
2018 - about 1 million tons), which is a
record figure [9].

The gross harvest of fruits and berries
amounted to 3.46 million tons. A record 18.1

thousand hectares of new orchards and new
vineyards were laid on an area of 6.94
thousand hectares. In 2019, the production of
livestock and poultry for slaughter in live
weight in farms of all categories amounted to
15.2 million tons, which is 1.9% more than
in 2018. Increase in the production of raw
milk (the growth rate was 104.6%) affects
the volumes of dairy products production.
Milk production in farms of all categories in
2019 amounted to 31.3 million tons (102.4%
of the level of 2018). Milk yield per cow in
agricultural enterprises (excluding micro-
enterprises) increased by 401 kg compared to
2018 and amounted to 6,492 kg. The
production of eggs in farms of all categories
in 2019 amounted to 44.9 billion pieces, or
99.9% of the level of 2018. The average egg
production of 1 laying hen in agricultural
organizations in comparison with 2018 was
312 pieces. The food production index in
2019 remained at the level of 2018 and
amounted to 104.9%. The beverage
production index was 103.1% (102.6% in
2018). The production of eggs in farms of all
categories in 2019 amounted to 44.9 billion
pieces, or 99.9% of the level of 2018. The
average egg production of 1 laying hen in
agricultural organizations compared to 2018
was 312 pieces. The food production index in
2019 remained at the level of 2018 and
amounted to 104.9%. The beverage
production index was 103.1% (102.6% in
2018). The production of eggs in farms of all
categories in 2019 amounted to 44.9 billion
pieces, or 99.9% of the level of 2018. The
average egg production of 1 laying hen in
agricultural organizations in comparison with
2018 was 312 pieces. The food production
index in 2019 remained at the level of 2018
and amounted to 104.9%. The beverage
production index was 103.1% (102.6% in
2018).

In January-December 2019, compared to the
corresponding period of 2018, food and
processing industry enterprises shipped: food
products (work performed, services) in the
amount of 6,061.2 billion RUB, or 7.4%
more than in the corresponding period of
2018; drinks worth 869.6 billion rubles, or
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13.5% more than in the corresponding period
of 2018.

In the structure of retail trade turnover, the
share of food products, including drinks and
tobacco products, amounted to 47.9% of the
total volume, or 16,062.3 billion rubles.

In 2019, the production of livestock and
poultry for slaughter increased (the growth
rate was 103.0% compared to the level of
2018), which favorably affects the work of
processing enterprises and contributes to an
increase in the output of meat products. The
growth rate of production volumes in 2019
was: canned meat (meat-containing),
including canned food for baby food, -
112.2% (676.5 thousand tones); semi-
finished meat products - 108.7% (3,559.9
thousand tons). The production of milk and
dry cream, freeze-dried, increased up to
112.4% (149.9 thousand tons), cheese - up to
112.2% (523.9 thousand tons).

High rates of production of frozen fruits and
vegetables also remained - 131.8% (95.4
thousand tons), processed and canned

potatoes - 121.7% (298.2 thousand tons),
sugar - 116.5% (7,309.7 thousand tons),
vegetable oils and their unrefined fractions
(including corn) - 112.6% (6,697.8 thousand
tons), mineral water - 104.3% (14,866.4
million half liters), pasta and similar flour
products products - 101.6% (1,437.2
thousand tons), cereals - 101.3% (1,540.2
thousand tons). The production of flour from
cereals, vegetables and other plant crops
remained at the level of 2018, mixtures from
them at the level of 99.0% (9,511.5 thousand
tons), sausages - 99.7% (2,275 thousand
tons), bread and bakery products - 99.1%
(6,306 thousand tons), confectionery -
100.4% (3,931.2 thousand tons).
Digital transformation of the
industrial complex

An important goal of the strategy for the
development of the agro-industrial complex is
the digital transformation of agriculture with
an increase in the number of digital
agricultural enterprises and a 2-fold increase
in labor productivity by 2021 [8].

agro-

Table 1. Indicators and indicators of the program of digitalization of agriculture

Indicator Base 2020 | 2021
value
In the field of implementation of the national intellectual system of state support measures and private agricultural services
The share of data on objects of agricultural resources (land, livestock, agricultural
machinery) included in the Digital Agriculture Center:
- agricultural land,% of the total area of agricultural land 75.0 100 100
- farm animals,% of the total livestock 1.0 50 100
- agricultural machinery,% of the total number of units 50.0 100 100
Share of “smart” contracts concluded with recipients of subsidies,% of the total 0 50 100
number of subsidies
Number of Russian regions that have implemented digital sectoral planning of 85
agricultural production based on the digital platform "Digital Agriculture”, units 0 25 (100%
regions)
In the field of achieving economic effect by agricultural producers
Cost reduction factor for agricultural production,% 0 15 20
The share of material costs in the cost of a unit of agricultural products (FCM, 65 55 50
fertilizers, electricity, planting material, feed, etc.),% of the cost
Labor productivity growth rate at agricultural enterprises,% 0 125 150
Share of investments for the purchase and implementation of digital technologies
and digital products,% of the total investment of agricultural enterprises 0.5(0.1) 3(15) 75
The share of agricultural raw materials and finished products tracked and shipped
for export by the intelligent system "Agroexport",% of the total export of 0 15 50
agricultural products
In the field of training industry specialists with the competencies of the digital economy
The share of specialists of agricultural enterprises who have undergone retraining in
working with digital technologies,% of the total number of specialists employed in five 20 35
agricultural enterprises

Source: Platform "digital agriculture”, https://www.mcxac.ru/upload/medialibrary/0f3/0f3e94a2348bh7122977¢c138e069ecel.pdf,

[11].
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Modern information and digital technologies
allow real-time monitoring of production
processes in agriculture, which makes it
possible to adapt these technologies to the
needs of modern agriculture based on the
construction and development of an electronic
agriculture system in the agricultural sector of
the Russian economy. The main indicators of
digitalization of agriculture are presented in
Table 1 (Platform “digital agriculture™) [11].
The introduction of modern land use systems
and information agricultural technologies
requires the development and development of
innovative digital technologies. Such systems
include GLONASS, Rapid Eye satellites,
CORINE Land Cover. For example, to ensure
a successful harvest, farmers must be able to
create ideal conditions for crop health and
identify any potential pest or disease threat
before they spread. Digital technologies allow
accelerating soil testing before planting, as
well as monitoring plant nutritional status and
recognizing plant diseases after growing.
Autonomous vehicles and drones can be
equipped with cameras and sensors to collect
data, which are then loaded into software.
This allows you to quickly present
information about the crop to the user or
farmer to see and quickly identify potential
problems [12].

The introduction of GIS technologies,
precision farming allows to reduce the costs
of farmers and increase the efficiency of
resource use. One of the most promising areas
is the use of GIS technologies for monitoring
agricultural land [13].

Robots and autonomous vehicles can reduce
labor costs while increasing production
efficiency. GPS and drone contour mapping
quickly provide farmers with detailed
information on water levels and soil fertility -
and the data can even be transferred via the
cloud.

The use of the achievements of the space
industry is one of the main requirements of
the modern functioning and development of
agricultural production, since the presence of
significant territories of the agricultural sector
of the Russian Federation predetermines the
need for obtaining information on the state of
resources and forecasting yields. Satellite

navigation systems allow monitoring the vast
territory of Russia, preventing or minimizing
losses from the onset of adverse weather
events. Note that the scope of application of
global navigation satellite and geographic
information systems, as well as methods of
remote sensing of the Earth is constantly
expanding.

GLONASS technologies in the agro-industrial
complex can be used in three cases:

- guidance systems;

—Systems for data analysis;

- variable rate systems.

The main function of satellite navigation
systems in agriculture is contact mapping of
fields by soil fertility (humus content).
Another area of application of GPS
technology is precision irrigation (irrigation)
systems for linear irrigation equipment. This
system improves the accuracy and quality of
irrigation equipment and the irrigation
process.

In the agro-industrial complex, in order to
make timely and informed decisions,
information about the current state of crops is
needed, for the collection of which it is
possible to use data from RapidEye satellites,
which allow collecting data for monitoring
and analyzing the state of the vegetation cover
(assessment of the content of chlorophyll,
protein and nitrogen) [1].

The introduction of modern technologies in
animal husbandry is characterized by the
renewal of the technological base of farms
with the latest equipment for keeping animals.
Thus, China, as part of the modernization of
agriculture, is switching to innovative
technologies in the management of pig
breeding complexes. A  multifunctional
artificial intelligence system allows you to
effectively manage large farms. With the help
of infrared sensors, it is possible to keep track
of the number of pigs, as well as track the
movement and health of animals. Thanks to
artificial intelligence, it has become possible
to abandon expensive and ineffective RFID
tags. This technology allows you to read data
from tattoos applied to pigs. Atrtificial
intelligence technologies can be useful in
shaping the diet of animals. On modern farms,
pigs are kept in relatively small groups, in
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which the most similar animals are selected.
Obtaining information on the progress of
feeding individual individuals allows you to
create individual pig feeding programs and the
selection of an individual composition of food
additives, which, in turn, significantly
increases the yield. For example, in the UK,
they launched a project to use artificial
intelligence to identify diseases in calves. The
project aims to develop a robust approach for
early detection of respiratory disease in cattle
using infrared thermography coupled with
artificial intelligence. Obtaining information
on the progress of feeding individual
individuals allows you to create individual
programs for feeding pigs and the selection of
an individual composition of food additives,
which, in turn, significantly increases the
yield. For example, in the UK, they launched
a project to use artificial intelligence to
identify diseases in calves. The project aims to
develop a robust approach for early detection
of respiratory disease in cattle using infrared
thermography  coupled  with artificial
intelligence. Obtaining information on the
progress of feeding individual individuals
allows you to create individual pig feeding
programs and the selection of an individual
composition of food additives, which, in turn,
significantly increases the yield. For example,

in the UK, they launched a project to use
artificial intelligence to identify diseases in
calves. The project aims to develop a robust
approach for early detection of respiratory
disease in cattle using infrared thermography
coupled with artificial intelligence.

The main advantage of using neural networks
for decision-making in agriculture is the
ability to reduce the risks associated with a
shortage of qualified personnel, to provide a
high level of management of the usual
economic  activities of an agricultural
enterprise.

For the effective use of neural networks in the
Russian agro-industrial complex, it is
necessary to form a national publicly
accessible neural network, focused, among
other things, on solving problems related to
veterinary medicine. This will make it
possible to make a qualitative leap in the
development of animal husbandry, as well as
significantly reduce the costs of farms for
veterinary services [10].

The effect of the introduction of such systems
will be especially noticeable in small farms,
which normally cannot afford a full-time
veterinarian.

Thus, Table 2 presents the possibilities of
using information and digital technologies in
agriculture.

Table 2. Possibilities of using digital technologies and neural networks in crop and livestock production

Parameter Plant growing

Livestock

- satellite technologies;
- maps of the landscape cover;

I areas;
Possibilities of use

and crop losses;

- monitoring of crop health;
- automatic irrigation systems

- precision farming systems - GLONASS;

- determination of the actual cultivated
- forecasting the productivity of harvesting

- computer vision for planting analysis; fleet

- machine vision for counting livestock;

- face recognition systems for livestock;

- the formation of the diet of animals;

- veterinary service;

-optimization of the agricultural machinery

Application development;

problems scientists;

photography

-significant need for financial investments;
- requires a large amount of research and

- the need for highly qualified personnel,

- closeness of informational data of aerial

- high cost of equipment renewal and
modernization;

- the need to import modern technological
means of keeping, feeding and caring for
animals;

- a high level of physical wear and tear of
domestic equipment.

Source: Altukhov, A.l., 2019, Global digitalization as an organizational and economic basis for the innovative development of
the agro-industrial complex of the Russian Federation./A.l. Altukhov, M.N. Dudin, A.N. Anischenko. 2019, Problems of market

economy. No. 2, pp.17-27 [1].
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CONCLUSIONS

The agro-industrial complex plays an
important role in the development of the
Russian economy, therefore one of the
important tasks of the state is to ensure its
effective functioning. The digital
transformation of the agro-industrial complex
contributes to ensuring food security, reducing
the cost of agricultural production, as well as
increasing the country's competitiveness in the
global food market.

The greatest potential in agriculture will be
possessed by technologies for monitoring and
controlling machinery and technologies for
precision farming. Popularization of scientific
ideas about the advantages of the latest
achievements of science and technology
among the population, training of specialists -
IT agronomists and IT zootechnicians - will
also contribute to the activation of the
processes of introducing digital technologies
into production processes in the field of
agriculture.

Carrying out an end-to-end digital
transformation of all processes in the agro-
industrial complex will allow to overcome
existing barriers to the introduction of
information tools in the agricultural sector of
the Russian economy.
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Abstract

Currently, real competitive advantages in the market are acquired by agricultural enterprises that introduce and
develop modern digital technologies. At the same time, for the effective implementation of the digitalization process,
it is necessary to complete the staff of enterprises with the appropriate number of specialists. The theoretical
foundations of training and employment of IT specialists, as well as methods of managing IT personnel in the agro-
industrial complex are considered. The current state of the training of information technology specialists in Russia
is analyzed. The situation with the training of students in leading universities is considered in detail. The
regularities reflecting the annual volatility of the number of applicants with a general trend of moderate growth are
revealed, the forecast of preservation of the corresponding parameters of human capital development is made, the
attractiveness of vacancies in the agricultural sector is determined on the basis of a retrospective analysis of
indicators characterizing the formation of personnel potential in the IT sphere. A set of measures to improve the
provision of the agricultural sector with highly qualified IT specialists is proposed.

Key words: digitalization, agriculture, personnel training, Russia

INTRODUCTION popular, which belong to a special class of

industry  software products focused on

At the present stage of the development of the
world economy, those agricultural companies
have significant advantages in which modern
technologies are fully applied, and not only
production, but also business management.
The stability of the company and high
competitiveness today are possible only under
the condition of the active use of innovations,
digital tools and technologies that ensure the
constant relevance of information about the
status of all processes and allow making
effective  management decisions  when
planning and organizing activities, monitoring
performance, analyzing the results [25]. In the
near future, companies that integrate their
business into a single system based on a
digital platform will take the leading positions
in the market.

For these reasons, digital management
systems are already becoming more and more

working in agribusiness [7]. The head of the
agricultural enterprise has a real opportunity
to control the entire production cycle in the
crop and livestock sectors through the use of
smart devices that transmit and process
operational information about the current
parameters of each object (equipment and
sensors that determine the state of soil, plants,
animals, microclimate), as well as seamless
channels communication between them and
external partners [21]. Incorporation of
objects into a single network, dispatching and
aggregation of data streams based on the
Internet of Things, the increased productive
capacity of computers, improvement of
software and cloud platforms make it possible
to design and automate accurate business
processes by developing a digital model of the
entire production cycle and interconnected
links in the value chain, with mathematical
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accuracy to plan a work schedule, emergency
measures to prevent losses in the event of an
identified threat, to predict the result [12].
Most of these digital control systems are
browser-based or cross-platform applications
installed on computers or mobile devices. As
a result, their use presupposes the presence of
personnel with relevant knowledge in the field
of Big Data, Data Science, mathematics,
analytics, robotics and skills in working with
digital devices.

The study of modern processes of
digitalization of the economy and the
integration of information technologies with
real processes in it scientists began in the mid-
90s of the last century. Don Tapscott [31] was
the author of the first cited work in 1994,
which interprets the term “digital economy”.
Neal Lane, exploring various aspects of the
formation of the digital economy, focuses on
e-commerce and the impact of information
technology on privacy, standards, innovation
and the digital divide [17]. Collaboration of
Eric Brynjolfsson and Brian Kahin led to the
publication of their joint work, in which the
authors noted that the term "digital economy"
is applicable only to the currently observed
transformation of various sectors of the
economy based on the intellectualization of
processes through the spread of IT
technologies [6]. The key components of the
digital economy were first identified by Lynn
Margherio [18], which served as the
foundation for further research, which resulted
in the publication of a joint work by Rob
Kling and Roberta Lamb [13]. The authors
defined the digital economy as a combination
of four components: “Digital products and
services. Mixed digital products and services.
Services and production of IT-dependent
goods. A segment of the IT industry that
serves the three segments of the digital
economy under consideration. " In turn,
Thomas Mesenbourg talks about the
bifurcation of the digital economy to the
products of IT infrastructure and the use of
information technology in order to implement
business processes [20].

Currently, world scientists continue to work
on the study and improvement of the
digitalization mechanism of various branches
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of the agro-industrial complex, investigate the
role of science and obstacles in the
development of digital agriculture [30], new
methods of managing the agro-industrial
complex in the context of digitalization [22],
interaction between the state and business
during digital transformation [11] and
digitalization as a tool to overcome the
consequences of the pandemic [29]. In
addition, specific digitalization tools are
considered: the creation of a single digital
platform in the agro-industrial complex [19],
the introduction of fuzzy logic in vegetable
growing [4], cloud systems [3], digitalization
of various food regimes [28], the design of
digital tools [23], UAV in agriculture [14, 32],
digital grain platforms [5], monitoring and
feedback of agricultural projects [9]. At the
same time, active research is underway on the
issues of training specialists in digital
agriculture [1, 2] and digitalization of
educational processes [15, 24].

These initiatives are being actively
implemented in practice. A number of
recommendations for the development of
digitalization were developed by the Food and
Agriculture Organization of the United
Nations (FAO UN) [8]. Currently, a number
of state projects in the field of digitalization of
the economy are being implemented in
Russia: The Strategy for the Development of
the Information Society in the Russian
Federation for 2017-2030, the Strategy for
Scientific and Technological Development of
the Russian Federation, the National Program
"Digital Economy of the Russian Federation”,
the National Technology Initiative (NTI) and
the National Science Project. In the field of
the agro-industrial complex, the Ministry of
Agriculture has been implementing the
Departmental Project "Digital Agriculture”
[10] since 2020, which includes the following
areas:

(1)Creation of a national platform for digital
public administration of agriculture "Digital
Agriculture” (DSA) (effective hectare, smart
contracts, agro-export "from field to port");
(2)Implementation of the "Agro-solutions”
module of the national platform of digital
public administration to improve the
efficiency of the activities of commodity
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producers  (smart: farm, field, herd,
greenhouse, processing, warehouse, agro-
office);

(3)Creation of a system of continuous training
of specialists of agricultural enterprises in
order to form their competencies in the field
of the digital economy ("Land of Knowledge"
= 55th digital agricultural university).

Thus, it can be noted that a unified approach
to understanding the term "digitalization of
agriculture™ has not yet been formed. For the
most part, the digitalization of agribusiness is
the result of the inclusion of digital
technologies (including the use of local
subsystems for managing technological
operations) in various elements of the
activities of an agricultural organization
(production, processing, sale, supply and
service) to create consumer value of products,
ranging from planning, organization and
implementation of the production cycle, and
ending with the satisfaction of consumer
demand. Also important are the issues of
digitalization ~of public  administration
processes in all areas of the agro-industrial
complex at the state and regional levels [26],
[27]. At the same time, effective
implementation of new technologies requires
an increase in the staff of both developers of
"hard" and "soft" products, as well as
qualified users and maintenance personnel of
the IT infrastructure.

MATERIALS AND METHODS

In preparing the article, data from the Ministries
of Economic Development, Agriculture,
Science and Higher Education of the Russian
Federation, and the Federal State Statistics
Service of Russia were used. Information of
higher educational institutions and scientific
institutes of the federal and regional level.
Works of Russian and foreign scientists on the
digitalization of various sectors of the economy
and the training of highly qualified personnel,
materials of research organizations from around
the world. In the study of theoretical and
methodological aspects of various
organizational and economic aspects of
digitalization of enterprises, monographic and
logical methods were used. The study of the

current state of training of specialists in
information technology direction was carried
out on the basis of statistical and economic
analysis, as well as the method of comparative
analysis. The definition of directions for the
development of staffing for the digital
transformation of the activities of agro-
industrial enterprises in Russia was carried out
using abstract-logical and computational-
constructive methods.

RESULTS AND DISCUSSIONS

Today, a high level of shortage of IT specialists
is recorded in the industry labor market.
According to the Ministry of Agriculture, there
are half of them in Russia than in other
countries with a traditionally developed
agricultural sector. The Russian agrarian sector,
according to experts, needs about 90 thousand
IT specialists [16]. Note that the degree of staff
“hunger” does not differ significantly across
regions. This is the most important obstacle to
the implementation of modern digital solutions
in agricultural enterprises, since without
experience working with IT technologies it is
impossible to fully use the software product,
comprehensively revealing its potential, and,
therefore, to obtain the expected economic
effect. Therefore, modern companies are even
forced to attract specialists from related
industries who do not have experience in
agriculture.

Thus, the transfer to a new technological
paradigm associated with the active use of
digital technologies inspires the need to solve a
whole range of problems in matters of staffing.
In particular, universities are faced with the task
of training personnel with competencies that are
not currently articulated in the current federal
educational standards for the areas of training
specialists in the agricultural sector. For
example, there is no doubt that in the coming
years there will be a growing trend in demand
for multidisciplinary  specialists in  the
integration of intelligent solutions in agriculture,
possessing knowledge in the field of agronomy,
fleet management, as well as IT technologies in
a broad sense (software developers , specialists
in the deployment of hardware, local networks
and databases of farms with a mandatory
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knowledge of the principles of satellite
navigation, data transmission  networks,
telemetry and the principles of agricultural
machines). However, there is still a low
adaptive potential of educational programs to
the requirements of real production and the
peculiarities of the formation of modern
professional competencies in the agricultural
sector. The process of developing educational
standards is quite lengthy and often
demonstrates significant inertia against the
background of permanently changing economic
requirements. As a result, most agricultural
universities today lack areas of training related
to IT technologies. The situation noted is also
determined by the sequestered capabilities of
universities due to the lack of the necessary
material base and teaching staff. As a result,
enterprises are forced to retrain graduates or
entice specialists from competitors.

In the last decade, many scientific publications
have been devoted to various aspects of the
digital transformation of the economy in general
and individual industries in particular. However,
to date, the prospects of digitalization in the
regional agricultural sector have not been
studied from the point of view of the
correspondence of the existing personnel
potential to the necessary. In addition, the data
on the number of students in training areas
related to the use of information technologies,
the prospects for their employment and the
eventuality of work in agricultural organizations
have not been systematized and studied.

For several years in Russia, the reform of
education and the transition to a two-tier
Bologna system - bachelor's degree (first 4
years) and master's degree (next additional 2
years) have been progressing, but at the same
time, in some areas, the traditional option
remains - specialty (5 years). A similar situation
is typical for IT specialties, which are gaining
popularity every year (Table 1).

If in 2013, 416.6 thousand applications were
submitted for these areas of training, then in
2020 it is already 85% more - 770.2 thousand.
The competition has grown almost one and a
half times, but the total number of students in 7
years has increased only by 2.6%.

This table took into account various areas of
student training, in particular, the following
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areas of undergraduate and graduate programs:
applied mathematics and computer science;
mathematics and computer science;
fundamental informatics and information
technology; software and administration of

information  systems;  cartography  and
geoinformatics; informatics and computer
technology; information  systems  and

technologies; Applied Informatics; Information
Security; infocommunication technologies and
communication systems; mechatronics and
robotics; business informatics, etc. Specialty
programs: computer security; information
security of telecommunication  systems;
information security of automated systems;
information and analytical security systems;
infocommunication technologies of a special
communication system, etc. To study in detail
the situation with the preparation of students, it
IS necessary to consider the indicators of
specific universities. For example, in one of the
typical agrarian regions of Russia - the Saratov
region - there are a large number of educational
institutions and a developed labor market in the
information technology and agricultural sectors.
In the Saratov region, specialists in the field of
IT technologies are graduated from 2
universities:  “"Saratov ~ State  Technical
University named after Y. Gagarin" and
"Saratov National Research State University
named after N.G. Chernyshevsky ". It should be
emphasized that “Saratov State Agrarian
University named after N.I. Vavilov”, which is
one of the largest higher educational institutions
of the country and trains specialists for the agro-
industrial complex of the Volga region, does not
prepare students for work in the field of IT-
format technologies.

Faculty of Computer Science and Information
Technologies, SSU n. a. N.G. Chernyshevsky
trains programmers capable of working in the
field of information security of an agricultural
enterprise (creation of a system for protecting
information, including personal data of
employees, its support and development of
measures to prevent the occurrence of
information risks associated with information
leakage, hacker attacks, etc.), in the field
programming (full support of software
performance, creation and maintenance of
enterprise databases, creation of web sites in the
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format of trading platforms for the sale of

agricultural products), as well as in the direction

of system analytics.

Table 1. Indicators of training specialists in higher educational institutions of Russia in IT specialties in 2013-2019

" Qualification types

= Indicators Bachelor Specialt Master's Total

s> degree peciaity degree
Applications submitted 377,836 24,442 14,384 416,662
Applications accepted 66,548 2,780 9,156 78,484

) Competition, people for one place 5.68 8.79 1.57 5.31

N Number of students in all courses 191,049 92,397 13,568 297,014
Applications submitted 351,373 21,351 16,523 389,247
Applications accepted 61,367 2,651 8,900 72,918

g, Competition, people for one place 5.73 8.05 1.86 5.34

N Number of students in all courses 221,001 38,144 16,331 275,476
Applications submitted 327,682 22,434 37,763 387,879
Applications accepted 60,974 2,908 15,523 79,405

0 Competition, people for one place 5.37 7.71 2.43 4.88

N Number of students in all courses 222,067 19,457 23,617 265,141
Applications submitted 356,024 25,312 50,157 431,493
Applications accepted 56,886 3,057 17,543 77,486

© Competition, people for one place 6.26 8.28 2.86 5.57

N Number of students in all courses 214,251 12,535 31,885 258,671
Applications submitted 392,168 77,642 51,245 521,055
Applications accepted 59,554 21,746 18,220 99,520

™ Competition, people for one place 6.59 3.57 2.81 5.24

N Number of students in all courses 209,435 14,685 35,463 259,583
Applications submitted 475,300 28,583 58,774 562,657
Applications accepted 66,131 3,930 18,917 88,978

9 Competition, people for one place 7.19 7.27 3.11 6.32

N Number of students in all courses 215,955 15,662 37,528 269,145
Applications submitted 539,834 24,374 49,245 613,453
Applications accepted 71,775 4,154 15,769 91,698

o Competition, people for one place 7.52 5.87 3.12 6.69

N Number of students in all courses 227,690 16,613 38,024 282,327
Applications submitted 658,144 46,176 65,878 770,198
Applications accepted 76,650 4,733 18,899 100,282

Q Competition, people for one place 8.59 9.76 3.49 7.68

I Number of students in all courses 247,844 18,313 38,437 304,594

Source: Compiled by the authors based on the data of the Ministry of Science and Higher Education of the Russian

Federation.

Graduates of the Faculty of Mechanics and
Mathematics solve similar problems (audit and
monitoring, analysis of information risks). The
only exception is the development of an
information security system.

After completing their studies at the Faculty of
Geography, graduates effectively work with
maps (update them via satellites, track the
directions of land use, the proportion of
abandoned lands, etc.).

SSTU named after Gagarin Yu.A. carries out
training of specialists in the field of automated

control systems capable of servicing any control
system in an agricultural organization (an on-
board computer in a tractor, automated feeding,
milking, watering, etc.) in terms of functioning,
as well as analyzing information from sensors.
The number of students studying at SSU named
after N.G. Chernyshevsky and SSTU named
after Gagarin Yu.A. in the above areas of
training related to the use of information
technology, in dynamics does not decrease
(Figure 1).
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Fig. 1. Dynamics of the number of students of SSU named after N.G. Chernyshevsky and SSTU named after Yu.A.
Gagarin, enrolled in areas of training related to the use of information technology, in 2012—2020.

Source: Compiled by the authors based on university data.

The radial diagram shows data grouped by
years in the context of higher education levels
(bachelors, specialists, masters), which
spectacularly indicate a significant fluctuation
in the number of students in the areas under
consideration over the past 9 years, however,
on average, there is a growth trend in the
studied indicator.

It should be noted that the insignificant
enrollment of students for a specialty in recent
years compared to bachelor's and master's
degrees was inspired by the transition to a
three-level education system. At the moment,
the specialty has remained only in those areas
of training for which the bachelor's format is
impossible.

In addition, in the learning process, some
groups of students are subject to unification
or, on the contrary, separation. Therefore, in

the future, when constructing a model, we will
consider the number of young specialists who
entered the labor market as a whole, without
differentiating them by levels of education
and areas of training.

The study made it possible to build an
economic and mathematical model in the form
of a regression equation, reflecting the
forecast of the number of students who will be
enrolled in the considered areas of training.
Forecast calculations were carried out by the
method of mathematical extrapolation of the
general development curve (trend), which
consists in the continuation of the curve
characterizing the previous changes in the
economic indicator over time. This allows you
to build all kinds of mathematical forecast
models presented in Table 2.

Table 2. Simulation of the dynamics of the numerical series of the number of applicants for the IT specialty in

Saratov
Model type Model equation gpe%;?g;g:fzgg
Linear Y =14.933x + 620 R2=0.1768
Exponential Y = 618.9700214 R2=0.1858
Logarithmic Y =72.23In(x) + 591,93 Rz =0.2873
Polynomial Y =—0.9738x* + 16.299x3 — 91.56%2 + 232.5x + 423.33 Rz =0.8906
Raised to degree Y = 593x0-1054 R2=0.3106

Source: Calculated by the authors based on university data.
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The main indicator of the quality of the model is
the coefficient of determination (R2), which
characterizes by what percentage the
constructed regression model explains the

variation in the values of the resultant variable
relative to its average level. Thus, the higher the
coefficient of determination, the higher the
In this case, the

quality of the model.

850 1
800

750 4

People

700 4

650

600 -
e Actually

Y =—0.9738x* + 16.299x* — 91.56x2 + 232.5x + 423.33

e» @ e Forecast

polynomial model of the fourth degree of the
form y = — 0.9738x* + 16.299x® — 91.56x> +
232.5x + 423.33 has the highest quality. Its
coefficient of determination is R?> = 0.8906. It
was this model that served as the basis for
predicting the dynamics of the investigated time
series (Figure 2).

R? = 0.8906

Polynomial (Actually)

550
Years 2012 2013 2014 2015 2016

2017 2018 2019 2020 2021 2022 2023

Fig. 2. Dynamics of the actual and projected number of students enrolled in SSU named after N.G. Chernyshevsky
and SSTU named after Gagarin Yu.A. for areas of training related to the use of information technology in 2012

2023

Source: Calculated by the authors based on university data.

According to calculations, the number of
students enrolled in the areas of study we are
interested in within the framework of this
study, in the next 3 years will average from
600 to 660 people per year. A significant
increase in this indicator in the near future is
not expected, since the number of budget
places in such popular and demanded areas,
unfortunately, is decreasing, and the
curriculum consists of disciplines that can

only be mastered by students with a high level
of basic training. At the same time, admission
to a university on the basis of an agreement on
full reimbursement of training costs requires
significant financial resources, and therefore
is not available to everyone.

Practice shows that boys predominate in the
composition of students enrolled in IT-areas
(Figure 3).
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B3

Fig. 3. The structure of students enrolled in SSU named after N.G. Chernyshevsky and SSTU named after Gagarin
Yu.A. in 2012-2020 on the areas of training related to the use of information technology, in the context of sex

Source: Calculated by the authors based on university data.
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A particularly noticeable difference is
observed in YA Gagarin SSTU: the
proportion of girls is from 17 to 24%,
depending on the direction. At SSU named
after N.G. Chernyshevsky, this figure varies
from 42 to 67%.

Analysis of the composition of students who
have successfully completed their studies in
the areas under consideration, in terms of
gender, shows that the proportion of girls in
the total number does not practically differ

from the same indicator calculated for
enrolled students. Therefore, they are
successful in their studies (Figure 4). In
particular, in 2012, girls accounted for 35 %
of the total number of students enrolled and
29 % of the total number of graduates; in
2020, these figures were 17 % and 31 %,
respectively. Thus, more boys were expelled
during the period of study, which led to an
increase in the percentage of girls.

100
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Fig. 4. The structure of students who graduated from SSU named after N.G. Chernyshevsky and SSTU named after
Gagarin Yu.A. in 2015-2020 in areas of training related to the use of information technology, in the context of sex

Source: Calculated by the authors based on university data.

It is also important to note that, according to
the results of data analysis, only 71% of the
total number of enrolled students successfully

complete their studies in the areas of interest
(Figure 5).

OReceived a diploma

OExpelled from the university

Fig. 5. The share of students who successfully completed their studies at SSU named after N.G. Chernyshevsky and
SSTU named after Gagarin Yu.A. in areas of training related to the use of information technology, on average for

2016-2020

Source: Calculated by the authors based on university data.

The availability of actual data on the number
of students enrolled in the studied universities
in the period 2017-2020 suggests that about
1,200 people will enter the market of young
IT specialists in the next 2-3 years. Already
now, they need to be interested in possible
employment in the agricultural sector.

Similarly to the predictive model of the
number of students who will be enrolled in
the IT-areas of training at SSU named after
N.G. Chernyshevsky and SSTU named after
Y. Gagarin, various models are being built to
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predict the number of graduates and their
assessment (Table 3).

Calculations have shown that the highest quality is
also possessed by the polynomial model of the
fourth degree of the form y = — 5.9242x* +
90.732x% — 463.75x*> + 945.16x — 95.857. Its
coefficient of determination is R? = 0.9583. The
forecast of the number of graduates based on this
model is graphically presented in Figure 6.

All specialists in the field of information
technology  graduating  from  Saratov
universities are in high demand in the market.
Most of them find a job while still studying at
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the university. Unfortunately, they do not
consider the agricultural sector of the
economy to be a promising area of application

of professional competencies acquired during
training.

Table 3. Modeling the dynamics of the numerical series of the number of young IT specialists in the city of Saratov

Approximation

Model type Model equation coefficient (R?)
Linear Y =45.321x + 433.14 R?=0.7162
Exponential Y = 449.49¢00743 R2=0.7255
Logarithmic Y = 137.31In(x) + 447.2 R = 0.6606
Polynomial Y = —5,9242x* +90.732x3 — 463.75x2 + 945.16x — 95.857 R? =0.9583
Raised to degree Y = 458.34x0-2281 R2=0.6866

Source: Calculated by the authors based on university data.

700 -
600
§ 500
&
400
Y =—5,9242x* +90,732x3 — 463,75%2 + 945,16Xx — 95,857
2 =
300 - R2 =0,9583
e Actually Forecast Polynomial (Actually)
200 L] L] L] L] L] L] L]
Years 2017 2018 2019 2020 2021 2022 2023 2024 2025

Fig. 6. Dynamics of the actual and projected number of students who successfully graduate from SSU named after
N.G. Chernyshevsky and SSTU named after Gagarin Yu.A. in the areas of training related to the use of information

technology in 2017-2025

Source: Calculated by the authors based on university data.

raw materials, IT
companies, research  centers, business
structures  (banks),  security  services,
government structures have the characteristics
that graduates are guided by, namely:
stability, predictability of career and
professional development, high wages ...

In modern conditions, the task of attracting
highly qualified IT specialists to agriculture
can be solved by increasing the prestige of
labor in the countryside, creating financial
conditions and formatting the attitude of the
population to this area as a non-technological
sector of the economy.

Undoubtedly, male graduates at this stage are
more in demand in the agro-industrial
complex, since many works are associated
with the use of agricultural machinery, GIS
technologies, control of fuel consumption, etc.

Traditionally, energy,

about modern technologies used in this area,
directions of their development at the present
stage. Their involvement in agriculture is
possible at the stage of their coursework or
diploma work by setting practice-oriented
tasks. According to the results of 2-3 years of
study at the university, students are able to
create program code, websites, form
databases, work with quadrocopters (calculate
their trajectory, the weight they can lift, for
example, seeds or fertilizers, etc.).

An effective measure of attracting students to
the agricultural sector can be their
employment on a part-time basis. As a result,
agricultural  enterprises should establish
effective  strategic ~ partnerships  with
universities in terms of:

— resource support of universities (provision
of equipment, specialized software);
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— creation of joint scientific, educational and

innovative  structures  (scientific  and
educational laboratories, training centers,
basic departments and branches of

departments);

— conducting classes at the university by
leading specialists of enterprises (reading
special courses and electives, consulting in the
preparation of course and diploma projects);

— participation in the work of state
certification commissions,

— organization of educational, research,
industrial, including pre-diploma practice,
internships;

— holding various kinds of competitions of
student works;
— participation
activities.

A very effective form of cooperation between
the university and an agricultural enterprise is
the organization of additional targeted training
of students, the selection of which takes place
on a competitive basis following the results of
two to three years of study. Students who
have passed the selection procedure are
registered as employees of the enterprise.
Their task is to study in the afternoon specific
disciplines included in a specially formed
program. At the same time, students are not
exempt from the main educational program of
study.

At the same time, female students cannot be
ignored. The persisting low level of wages in
the countryside and the lack of infrastructure
make this area unattractive for the
employment of young specialists in the field
of IT-technologies. Meanwhile, girls with a
higher education in computer science and
information technology, but who are on
maternity leave or parental leave, can be
attracted by this employment option if it
involves performing a number of jobs
remotely (in particular, creating a database or
updating website of the organization).

It should be noted that another possible
solution to the personnel issue in the
countryside is the development of
outsourcing. One IT specialist will perform
work for several enterprises, while the
management does not need to register an

in design and research
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employee on the staff, which will reduce costs
and costs.

Among the measures to increase the human
resources of agriculture in the context of the
digital transformation of the industry, it is also
necessary to indicate:

— training of employees of agricultural
enterprises on the job (both full-time and
remote format in the form of online webinars).
In the educational process, situations that
employees regularly encounter in practice are
considered and analyzed, which makes it
possible to provide an understanding of the
essence of the processes;

— the creation of advanced training and
professional retraining courses at agricultural
universities, within which cycles of seminars
and webinars for employees of agricultural
organizations on the implementation of digital
technologies can be held.

In both cases, it is possible to attract

specialists from companies  developing
industry  digital products, which can
significantly increase the efficiency of

training due to a detailed consideration of the
features of a software product or technology.

CONCLUSIONS

As a result, it can be noted that currently in
Russia there are active processes of
digitalization of various sectors of the
economy. The agro-industrial complex does
not lag behind other industries, where projects
for the development of information technology
have been developed and are being
implemented in recent years.

However, today the level of use of information
technologies in agriculture in Russia is very
low and is mainly reduced to the use of
computers and general-purpose software for
accounting and fixing commercial transactions.
Some commodity producers use digital
technologies, but mainly for monitoring the
condition of fields, crops and animals. With the
help of special software, control over some
links of the agricultural process is carried out.
Long production cycle, exposure to natural
risks, seasonality of work, crop losses during
harvesting and storage largely predetermined
the restrained, but much needed progress in
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increasing labor productivity and introducing
innovations. There is an urgent need for
digitalization of all areas of activity of
agricultural enterprises, which is due not only
to the need to improve the quality and
efficiency of production management, but also
to increase investment attractiveness. At the
same time, one of the obstacles to the
widespread use of IT in agriculture is the lack
of qualified personnel, the main reason for
which is the low attractiveness of working in
the countryside.

At the same time, the country is witnessing an
increase in the popularity of professions in the
IT field, as evidenced by the rates of
enrollment in universities. Over the past 7
years, the competition for IT specialties has
significantly increased, while the number of
training places is almost not growing. The
considered experience of work of 2 largest
universities of one of the leading agricultural
regions of the country - the Saratov region -
testifies to the preservation of all-Russian
trends at the regional level. From year to year,
there are fluctuations in the number of students
in information technology areas of training
with a general trend of slight growth.

At the same time, measures are required to
develop the involvement of specialists in the
agricultural sector and to popularize work in
the countryside. The main objectives of the
training should be the formation and
development of wusers' technical skills for
working with the interface of an agricultural
digital system, a detailed study of related
applied specific technologies (for example,
determining the size of a land plot and
classifying crops in the context of agricultural
crops using drones and computer vision,
differentiated seed application and fertilizers,
installation of sensors for measuring moisture
and temperature of soil and air, the level of
solar insolation, the amount of precipitation).
In agricultural universities, which almost never
train IT specialists, it is necessary to work
towards the technological updating of
educational programs in  specialized
disciplines. It is also possible to ensure that
lectures and practical classes on digital
agricultural technologies are included in the
educational programs of other specialties,

which will make it possible to form the
necessary set of modern competencies among
potential agribusiness workers even in the
process of university studies. In order to ensure
the visibility of all the processes under study, it
would be advisable to use real functioning IT
systems deployed in educational and
experimental facilities of universities.

Thus, it is necessary to establish effective
cooperation  between the methodological
councils of universities and the management of
large industrial enterprises in the process of
forming a register of relevant professional
competencies in order to adjust student training
programs in accordance with the needs of
enterprises. In addition, it is advisable to carry
out regular monitoring of the needs of the
regional economy in industry specialists who
possess digital technologies.

The implementation of these measures,
ultimately, will allow attracting the necessary
number of specialists to the agricultural sector
of the regions for the development,
implementation and operation of digital
production and management systems. And the
development of digitalization of all spheres of
activity of agricultural enterprises will create
the preconditions for increasing efficiency and
competitiveness in the international market of
Russian agricultural and food products.
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Abstract

Performance - Light saturation curve for photosynthesis is determined by the genetics of grapevine genotypes,
through the physiological element - the degree of penetration of leaves by solar radiation, photosynthesis intensity,
leaf structure, physiological state of plants, influence of ecological factors, etc. It results of the diurnal
phytonomonitoring are exposed to different genotypes of grapevines under the influence of green operations, in the
conditions of the drought of 2020. The research undertaken established the moment of initiation and gradual
increase of the performance up to the level of solar radiation of 1,000 micromol/m?*s. The essential optimization is
maintained between the parameters of the solar radiation of 1000-1500, the saturation at the level of the solar
radiation of 1,400 and the stopping of the performance reaches the level of the solar radiation of 1,800

micromol/m&*s.

Key words: grapevine, phytonomonitoring, photosynthesis, photorespiration, perspiration

INTRODUCTION

Plant productivity is determined by the
activity of a complex of physiological and
biochemical processes, of which the primary
role belongs to photosynthesis. It is necessary
to mention and demonstrate that the
performance of the genotype is achieved
through the complex connection with other
processes, first of all with respiration, a
process in which a considerable amount of
organic substances is consumed to obtain the
energy necessary for the plant. In coordination
with photosynthesis, the viability of the plant
organism during the vegetation period is
ensured. Each genotype is characterized by a
certain genetic production potential, which is
achieved following the activity of metabolic
processes. Physiological processes, including
photosynthesis, are permanently subject to the
influence of ecological factors, such as: light,
CO. concentration, temperature, humidity,
etc., which have a significant influence in
achieving plant productivity. Performance,
Light saturation curve for photosynthesis is
the qualitative genetic element, which can be
determined by the degree of penetration of
leaves by solar radiation and the intensity of

photosynthesis, leaf structure, physiological
state of plants and confirmed by diurnal
physiological processes: photosynthesis (raw-
net), perspiration, photorespiration in direct
connection to weather conditions: light,
temperature, humidity, CO2 concentration,
etc. [1, 2, 8].

MATERIALS AND METHODS

The studies were carried out during the active
vegetation period from 2020, and the
grapevine genotypes were used as a research
object: Cardinal, Augustina and Viorica.
Diurnal phytomonitoring was performed
using phytomonitor PTM-48A.

The measuring chambers were installed
directly on the intact leaves, located in the
middle part of the shoot.

The volume of air required for the
measurements is standardized with the help of
the Ascarid tube, which is filled with calcium
hydroxide Ca(OH) 2 > 75.5%; Sodium
hydroxide - NaOH < 3.5%, Water < 21.0% -
constructive element of the measuring device.
Inorganic salt <0.2% is used as indicator. The
calibration of the air takes place preventively
in automatic regime, regarding the CO:
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content and the humidity of the air in the 4
measuring chambers. After calibration, the
actual ~ measurements are  performed
immediately, automatically, through the

analog contact points - sensors [5-7, 9-11].

& M ' k ‘ B § ]

Fig. 1. Diurnal phytomonitoring. Phytomonitor PTM-
48A.

Source: Original.

RESULTS AND DISCUSSIONS

The establishment of reciprocal links of
photosynthesis with other metabolic processes
in the plant organism is based on the main
way of researching photosynthesis. Light is
one of the main exogenous factors necessary
for the activity of the photosynthesis process.
Performance - the light saturation curve for
photosynthesis, represents the qualitative
genetic level, determined by the physiological
element of leaf penetration by solar radiation
and the intensity of photosynthesis.

The ecological plasticity of the grapevine
genotypes is determined by the structure of
the foliar apparatus, the physiological state of
the plants under the influence of green

40

operations and ecological factors. As a result
of the research was established the gradual
increase of the initial solar radiation up to
1,000 micromol (CO2)/m?*s. Higher level of
photosynthesis from 17 to Cardinal; 16 at
Augustina and 15 micromol (COz)/m**s at
Viorica, falls within the optimal solar
radiation of  1,000-1,500 micromol
(CO2)/m?*s. The light intensity of 1,500-
2,200 micromol (COz)/m?*s initiates the
process of saturation and gradual decrease of
the photosynthesis intensity up to 6 micromol
(CO2)/m?*s. The performance - of the light
saturation curve for photosynthesis, represents
the modification of the Michaelis-Menten
equation by the positive correlation between
the light intensity and the photosynthesis
intensity depending on the studied factors

(Fig.2).
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Fig. 2. Light saturation curves for photosynthesis. (1.
Viorica; 2. Augustina; 3. Cardinal).

Source: Own design reflecting the obtained results
(Original).

The lighting conditions of the leaves are
directed in the vineyards, through technical
agronomic interventions on the habitus of the
plants: the orientation of the rows, the density
of the plants, the form of management and the
operations in green. The temperature of 20-
25°C is considered optimal for the activity of
photosynthesis. In the case of growing vines
in warm areas, this optimum can be much
higher (about 30-35°C). Most authors, when
referring to the optimal temperature level,
consider the air temperature, but there are also
authors who mention the leaf temperature.
Meteorological measurements of temperature,
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humidity and dew point (Fig. 3.) confirm the
performance - light saturation curve for
photosynthesis.
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Fig. 3. Phytomonitoring temperature, humidity and dew
point.

Note: 1. Absolute humidity (g/m®). 2. Air temperature
(°C). 3. Leaf temperature (°C). 4. Dew point (°C)).
Source: Own design based on the obtained results
(Original).
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Fig. 4. Phytomonitoring

Note: 1. Radiation (micromol/m?*s). 2. CO;
conctration (ppm), 3. Atmospheric pressure (mbar)).
Source: Own design reflecting the obtained results
(Original).

The phytonomonitoring researches allowed
the determination of the weather factors
through the direct connection with the vine
plants, in the weather conditions of 2020. On
09.06.2020, before the green operations, the
weather data (Fig. 3.), demonstrate a

temperature of 35°C air and 36°C leaf. The
humidity of the air is 18 g/m?® and the dew
point is 19°C (decisively indicates the plant
protection process). On the day of green
operations, on 10.06.2020, the air temperature
drops to 33°C and the leaf to 34°C, the air
humidity - 19 g/m?, and the dew point - 21°C.
After performing green operations, on
11.06.2020, the air temperature level remains
unchanged at 33°C, the leaf level - 34°C, the
air humidity at 19 g/m? and the dew point -
21°C. On 12.06.2020: we observe the optimal
air temperature of 25°C, the leaf - 26°C, the
air humidity - 15 g/m® and the dew point -
17°C (Fig. 4.).

Photosynthetic activity, in the presence of
sufficient illumination associated with optimal
temperature and increased air humidity, is
intensified 1.5-2 times by increasing the CO>
concentration to 0.04-0.1%. The leaves of the
grapevine, with a high content of organic
acids, record the maximum activity of
photosynthesis, in the presence of a
concentration of 10% CO,. The weather
conditions (Fig. 4) Dbefore the green
operations, on 09.06.2020, show a high level
of radiation of 2,000 micromol/m?*s, CO
concentration of 430 ppm and atmospheric
pressure of 1,000 mbar. On the day of the
green operations, on 10.06.2020, the radiation
level decreases to 1,800 micromol/m?*s, but
the CO concentration is maintained at 430
ppm and the atmospheric pressure - 1,000
mbar. After performing the operations in
green, on 11.06. 2020, the radiation is 1,800
micromol/m?*s, the CO, concentration - 430
ppm and the atmospheric pressure - 1,000
mbar. On 12.06.2020, the solar radiation
decreases up to 1,100 micromol/m?*s, the
CO2 concentration - 430 ppm and the
atmospheric  pressure - 1,000 mbar.
Simultaneously with  photosynthesis, the
process of respiration takes place, and in order
to obtain the value of a real intensity of
photosynthesis (crude photosynthesis) it is
necessary to make a respective change in the
intensity of diurnal photosynthesis. Thus, we
obtain the increase in weight of the dry matter
on a unit of surface of the leaves or of a plant
that defines the photosynthetic productivity.
Gross-net photosynthesis (Fig. 5.).
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1--Real Assimilation-Photosynthesis(micromol(CO2)/m2%*s). Vine variety:
VIORICA; AUGUSTINA; CARDINAL. Flowering phase 09-12.2020: 09. 06.
2020-before green operations; 10.06.2020-green operations; 11-12.06.2020-

fter green operations.
%-Ph osyntl?esis (n?lcromol(COZ)/mZ*s). Vine variety: VIORICA.Flowering

phase 09-12. 06. 2020: 09.06.2020-before green operations; 10.06.2020-green
operations; 11-12.06.2020-after green operations.

3-Photosynthesis(micromol(C0O2)/m2*s). AUGUSTINA.Flowering phase 09-
12.06.2020: 09.06.2020-before green operations; 10. 06. 2020-green
operations; 11-12.06.2020-after green operations.

Fig. 5. Phytomonitoring crude and net photosynthesis.
Source: Own design reflecting the obtained results
(Original).

Grapevine plants are highly dependent on
nutritional conditions and especially in low
light. The vyield of net photosynthesis
(apparent  assimilation)  highlights  the
assimilation of organic substances by weight
gain of the dry matter, relative to a certain
length of time, taking into account the
increase in leaf area. Soil moisture has a direct
influence on the yield of net photosynthesis.
Under different experimental conditions,
knowing the net photosynthesis of a leaf and
the total leaf area, we can appreciate the
photosynthetic yield of a plant. The
measurements of the gross-net photosynthesis
(Fig. 4.), before the green operations, on
09.06.2020, show a higher level of the real
assimilation of 15 micromol (CO2)/m?*s,
photosynthesis - 18, respiration - 4 to the
Cardinal variety; photosynthesis - 13,
respiration - 2 in  Augustina and
photosynthesis - 15 and respiration - 2
micromol  (COz)/m?*s in the Viorica
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grapevine variety. On the day of green
operations, on 10.06.2020, the upper level of
real assimilation decreases sharply, reaching
13 micromol (CO2)/m?*s, photosynthesis - 14
and respiration - 4 in Cardinal; photosynthesis
- 13 and respiration - 4 in Augustine;
photosynthesis - 12 and respiration - 5
micromol (CO2)/m**s for the Viorica
grapevine variety. After performing green
operations, 11.06.2020, we mention a return
by increasing the higher level of real
assimilation to 14 micromol (CO2)/m?*s;
photosynthesis at 16 and respiration at 4
Cardinal variety; photosynthesis - 16 and
respiration - 2 in  Augustine and
photosynthesis - 14, respiration - 4 micromol
(CO2)/m?*s in the Viorica grapevine variety.
On 12.06.2020, the upper level of real
assimilation decreases to - 11 micromol
(CO2)/Im?*s; photosynthesis is maintained at
15 and respiration at - 4, Cardinal;
photosynthesis at - 12 and respiration -2 at
Augustine and photosynthesis at 11 and
respiration at 3 micromol (COz)/m?*s for the
Viorica grapevine variety. In warm climates,
when the leaf temperature at 2 pm reaches 46
°C, the maximum values of photosynthesis for
all leaves are in the morning. In some leaves,
the presence of two maxima (before and in the
afternoon) was found. Photosynthesis (Fig. 6.)
As a result of phytomonitoring the intensity of
photosynthesis and respiration before green
operations 09.06.2020 demonstrates a level of
photosynthesis of 17 and respiration of 3 in
the Cardinal variety; photosynthesis of 16 and
respiration of 2 for the Augustina variety and
15 and 2 micromoles (CO2)/m?*s for the
Viorica grapevine variety. The measurements
on 10.06.2020, on the day of performing the
operations in green, denote a physiological
shock through the superior level of
photosynthesis low of 13 and average of
respiration of 3 at Cardinal; 12 and 2 for
Augustina and 12 and 5 micromoles
(CO2)/m?*s for the Viorica grapevine variety.
After the operations in green, on 11.06.2020
the photosynthesis gradually returns to the
values of 16 and the respiration of 4 to the
Cardinal; 16 and 1 for Augustina and 14 and 4
micromoles (COz)/m?**s for the Viorica
grapevine variety. On 12.06.2020 the intensity
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of photosynthesis is 14 and the respiration of
3 at Cardinal; 13 and 1 for Augustina and 12
and 3 micromoles (CO,)/m?*s for the Viorica
grapevine variety (Fig.7.).

20

15

10 -

¥
W
N

Q
V
©
O D )

m 1-Photosynthesis (micromol(CO2)/m2*s). Vine variety:
VIORICA Flowering phase 09-12. 06. 2020: 09.06.2020-before
green operations; 10.06.2020-green operations; 11-12.06.2020-
after green operations.

m 2-Photosynthesis(micromol(CO2)/m2*s).
AUGUSTINA.Flowering phase 09-12.06.2020: 09.06.2020-
before green operations; 10. 06. 2020-green operations; 11-
12.06.2020-after green operations.

Fig. 6. Phytomonitoring photosyntesis.
Source: Own design reflecting the obtained results
(Original).

Plant perspiration has a special role in the
ecotype relationship, contributing to the
intensification of the soil solution absorption
and to maintaining the temperature of the
aerial organs at a lower level during the hot
days registered in summer in the vineyards.
The leaf is the organ with the most intense
perspiration. Water vapor loss is mainly due
to stomata. Sweat measurements until green
operations, dated 09.06.2020, show that the
respiration for the Cardinal variety is 60, for
Augustina - 51 and Viorica - 50 mg/m?*s.
Sweat measurements on 10.06.2020, on the
day of the green operations, demonstrate a
level of 99 mg/m?*s for the Cardinal variety,
38 for Augustina and 42 for Viorica. After the
green operations, on 11.06.2020 the level of
perspiration is 49 for Cardinal, 36 for
Augustina and 33 mg/m?*s for the Viorica

grapevine variety. On 12.06.2020 the level of
perspiration drops sharply to 8 mg/m?*s in
Cardinal, 10 in Augustina and 9 in Viorica
(Fig. 8.). Photorespiration is an inseparable
process of photosynthesis, and has been
shown in Csz metabolic plants. Unlike
mitochondrial (dark) respiration, present in all
metabolic  types (C3, Cs4  CMA),
photorespiration (light sensitive), having as
respiratory substrate glucose, takes place in
green cells, in peroxisomes, at the level of
chloroplasts [8].
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phase 09-12.06.2020: 09.06.2020-before green operations;
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operations. ) )
m 2-Transpiration 3, mg/m2*s. Vine variety: AUGUSTINA.

Flowering phase 09-12. 06. 2020: 09.06.2020-before green
operations; 10.06.2020-green operations; 11-12.06.2020-after
green operations.

Fig. 7. Phytomonitoring transpiration.
Source: Own design reflecting the obtained results
(Original).

The photorespiratory substrate is
phosphoglycolate synthesized in chloroplasts
in the process of photosynthesis. CO2
consumption by photorespiration generally
amounts to 20-50%, compared to a maximum
consumption of 20% by respiration. As a
result, photorespiration reduces the rate of
photosynthesis and affects plant productivity.
Photorespiration research has proven difficult.
Only phytomonitoring with the help of
Phytomonitor PTM-48A, allowed the
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necessary accumulation of data, and their
processing demonstrates the real value of
photorespiration in plant analysis, compared
to photosynthesis, transpiration and weather
factors in 2020.

Photorespiration is intensified by increasing
the O. content in the atmosphere, even up to
100%. Stimulating effects, but for a short
time, it also has light. Temperature stimulates
photorespiration, up to a certain thermal level,
which is generally lower than that of
breathing in the dark, but higher than that of
real and apparent photosynthesis [3, 4].
Research on grapevines on the variation of
photorespiration and photosynthesis under the
influence of light intensity and water supply,
has shown that in field conditions and good
water  supply, CO2 consumption by
photorespiration amounts to 13.7 % for the
Riesling de Rein variety, 16.1 % for the
Phoenix interspecific variety of the assumed
one. In the presence of water stress
conditions, the intensity of photorespiration
increases, the CO2 consumption reaching 34.5
- 52.4 %. The increase of the light intensity up
to 0.55 micromol/m?*s, determines the rapid
increase of the photorespiration, the CO>
consumption reaching the maximum level.
The further increase in light intensity does not
influence photorespiration, it remains almost
constant  [11]. The  photorespiration
measurements performed until the green
operations, dated 09.06.2020, demonstrate a
level of 2.2 for Cardinal, 1.0 for Augustina
and 1.2 micromol (COz)/m?*s for the Viorica
grapevine variety. On 10.06.2020, on the day
of the green operations, the level of
photorespiration is 6.0 for Cardinal, 1.1 for
Augustina and 3.0 micromol (COz)/m?*s for
the Viorica grapevine variety. After the green
operations, on 11.06.2020, the
photorespiration ~ demonstrated 3.7  for
Cardinal, 1.6 for Augustina and 1.3 micromol
(CO2)/m%*s for the Viorica grapevine variety.
On 12.06.2020, the level of photorespiration
reaches 2.0 for Cardinal, 0.3 for Augustina
and 1.0 micromole (CO,)/m?*s for the Viorica
grapevine variety.
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1-Photo Respiration 3, micromol(COZ)/mZ*? Vine variety:
VIORICA. Flowering phase 09-12.06.2020: 09.06.2020-before
green operations; 10.06.2020-green operations; 11-12.06.2020-after
green operations.
2-Photo Respiration 3, micromol (CO2) /m2*s. Vine variety:
AUGUSTINA. Flowering phase 09-12.06.2020: 09.06.2020-before
green operations; 10.06.2020-green operations; 11-12.06.2020-after
green operations.
3-Photo Respiration 3, micromol(CO2)/m2*s. Vine variety:
CARDINAL. Flowering phase 09-12.06.2020: 09.06.2020-before
green operations; 10.06.2020-green operations; 11-12.06.2020-after
green operations.

Fig. 8. Phytomonitoring Photo Respiration.

Source: Own design reflecting the obtained results

(Original).

CONCLUSIONS

Performance - light saturation curve for
photosynthesis, represents the qualitative
genetic level, determined by the physiological
element of leaf penetration by solar radiation
and the intensity of photosynthesis, which can
be confirmed by the intensity level of
photosynthesis, perspiration, photorespiration,
weather conditions and so on.

Day phytomonitoring from  lysimeters,
allowed to establish the reaction of
physiological processes to vine genotypes,
depending on green operations and
fluctuations of weather factors: light,
temperature, humidity, CO. content in the
atmosphere, etc., in the conditions of 2020.
Research conducted in the time interval 09 -
12.06.2020, flowering phase, demonstrates an
optimal level exceeded by weather factors:
light, temperature, humidity, CO, content in
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the atmosphere, etc., which demonstrates the
essential influence of physiological processes
on genotypes of vines.

Research on photosynthesis, transpiration and
photorespiration in vine genotypes, presents a
stable ecological plasticity in Augustina,
fluctuated in Viorica and increased in the
Cardinal vine variety, depending on the
influence of green operations and the
fluctuation of the weather factors of 2020.

REFERENCES

[1]Alexandrov E., 2021, The tendency of the
photosynthetic activity of the grapevine genotypes of
intraspecific and interspecific origin. In: Scientific
Papers Series Management, Economic Engineering in
Agriculture and Rural Development, Vol. 21(1): 47-53.
[2]Alexandrov, E., 2020, Crearea genotipurilor
interspecifice rizogene de vitd-de-vie. [The creation of
own-rooted interspecific genotypes of grapevine].
Chisinau, Lexon-Prim, 231 pp.

[3]Amirdzhanov, A.G., 1980, Solnechnaya radiatsiya i
produktivnost’  vinograda. [Solar radiation and
productivity of grapes]. Leningrad. Gidrometeoizdat
Publishing House, 280 pp.

[4]Georgescu, M., Deliu, L., lonescu P., 1991,
Ecofiziologia vitei de vie. [The grapevine
ecophysiology]. Bucuresti, Ceres, 136 pp.

[5]Golik, K.N., 1990, Temnovoye dykhaniye rasteniy.
[Dark respiration of plants]. Kiyev, Naukova Dumka.
135 pp.

[6]1’nitskiy, O.A., Plugatar, Yu. V., Korsakova S.P.,
2018, Metodologiya, pribornaya baza i praktika
provedeniya fitomonitoringa [Methodology,
instrumental basis and practice of monitoring].
Simferopol’, IT «Arial», 236 pp.

[7]Korsakova, S.P., II'nitskiy, O.A., Plugatar', YU.V.,
Pashtetskiy, A.V., 2018, Primeneniye fitomonitornykh
sistem dlya optimizatsii introduktsionnykh
issledovaniy. [Application of phytomonitoring systems
to optimize introduction studies]. Biologiya rasteniy i
sadovodstvo: teoriya, innovatsii. Sbornik nauchnykh
trudov GNBS. Vol. 147: 80-83.

[8]Siscanu, Gh., 2018, Fotosinteza si functionalitatea
sistemului  donator-acceptor la plantele pomicole
[Photosynthesis and functionality of the donor and
acceptor system in fruit plants]. Chisinau: S.n., 316 pp.
[9]Siscanu, Gh., Scurtu, Gh., Titova, N., Balmus, Gh.,
Rusu, M., Kleiman, E., 2020, Phytomonitorization of
the intensity of photosynthesis, respiration and
transpiration in hair plants. Scientific Papers. Series
Management, Economic Engineering in Agriculture
and Rural Development, Vol. 20(3): 563-570.
[10]Tooming, H.G., 1977, Solnechnaya radiatsiya i
formirovaniye urozhaya. [Solar radiation and crop
formation]. L.: Gidrometeoizdat, 200 pp.

[11]Voznesenskiy, V.L, Zalenskiy, oV,
Semikhatova, O.A., 1965, Metody issledovaniya
fotosinteza i dykhaniya rasteniy. [Methods for studying
photosynthesis and respiration of plants]. Leningrad,
305 pp.

45



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 21, Issue 2, 2021
PRINT ISSN 2284-7995, E-ISSN 2285-3952

46



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 21, Issue 2, 2021
PRINT ISSN 2284-7995, E-ISSN 2285-3952

CLIMATE FACTORS OF COMPETITIVENESS OF THE RUSSIAN AGRI-
FOOD COMPLEX

Sergey ANDRYUSHCHENKO

Institute of Agrarian Problems of the Russian Academy of Sciences, 94, Moskovskaya St.,
410012, Saratov, Russia, Phone: +78452263179, Fax:+78452264768, Mobile:+79873093797,
Email: andrapk@yandex.ru

Corresponding author: andrapk@yandex.ru
Abstract

After the signing of the 2015 Paris Climate Agreement, the documenting decline in the carbon balance will play an
increasingly important role in strengthening the competitiveness of products in the global market. In early 2021, the
Russian Federation clarified the methodology for accounting for the deposition of greenhouse gases by natural
ecosystems, which takes into account forests on agricultural land as part of "managed forests”, which allows
agricultural producers to demonstrate their contribution to reducing greenhouse gas emissions. A significant
reduction in the area of agricultural crops in Russia at the beginning of the XXI century opens up the possibility of
expanding the area of "managed” forests on agricultural land. In the Russian Federation, the accounting of
emissions into the atmosphere of combustion products, including carbon dioxide, has been conducted for several
decades. In modern conditions, it is worth studying the experience of monitoring forests planted in the late twentieth
and early twenty-first centuries in Russia as part of the implementation of the Kyoto Protocol in order to sell carbon
sequestration quotas. The implementation of the RUSAFOR — SAP project has shown the feasibility of using unused
agricultural land for afforestation using technologies that provide the maximum increase in carbon dioxide
deposition. This experience can be used to finance carbon-dependent forest plantations to confirm the commitment
of food producers to zero carbon emissions. To implement the identified opportunities, it is necessary to take a set of
organizational measures, including combining the results of monitoring the state of agricultural land and the impact
of agricultural production on the environment in a single information system.

Key words: carbon tax, agriculture, forest, mitigation, monitoring, agrolandscape

INTRODUCTION contribution to

emissions.

reducing greenhouse gas

In the present conditions of the first quarter of
the XXI century, producers and consumers of
food products pay increased attention to
reducing the negative impact on the
environment, including climate change. Such
attention is manifested in the desire to achieve
a zero balance of greenhouse gas emissions,
primarily carbon dioxide, in the production of
their products. Documentary evidence of a
reduction in the carbon balance is also
important for improving the competitiveness
of products on the world market. In early
2021 in the Russian Federation, the
methodology for accounting for the deposition
of greenhouse gases by natural ecosystems
has been clarified, which takes into account
forests on agricultural land as part of
"managed forests” [12], which allows
agricultural producers to demonstrate their

The possibility of expanding the area of
"managed"” forests on agricultural land in
Russia is associated with the reorientation of
agricultural producers to intensify production,
which led to a significant reduction in the area
of agricultural crops (Figure 1). In 2019, the
area of crops decreased by 36% compared to
1980, including grain crops decreased by
38%, but sunflower crops - the most
profitable crop, increased by 3.6 times.
Uncultivated land is often overgrown with
random forest-shrub vegetation, in many cases
such land is transferred to the forest fund
lands. Only in 2008, agricultural companies,
by decision of federal, regional and municipal
authorities, transferred 647.8 thousand
hectares from agricultural land to forest land,
including 447 thousand hectares in the Nenets
Autonomous District, located in the Arctic
zone [8, p. 21].
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Fig.1. Dynamics of the area of agricultural crops, including cereals and sunflowers in Russia in 1980-2019

Source: [15].

The intensification of agricultural production
has led to an increase in food production in
Russia and to the expansion of its export
opportunities [5]. In this regard, the Russian
Federation faces the wurgent task of
overcoming future barriers to exports and
deploying a domestic carbon monitoring
system. It is necessary to combine the existing
subsystems for collecting information on the
state of environmental components, sources
and depositors of greenhouse gases, and the
best available technologies that help reduce
their negative impact on the Earth's
atmosphere. It is also necessary to create a
subsystem  for calculating  "nationally
determined contributions” to reducing carbon
dioxide emissions in accordance with the
Paris Climate Agreement of December 12,
2015 [18], adopted by the Government of the
Russian Federation on September 21, 2019
[17].

The most important scientists of the country,
such as A. M. Sergeev and V. A. Sadovnichy,
point out the need to counteract a possible
threat [11]. The seriousness of the European
Union's intentions to increase the production
of "green products" and, accordingly, to use
economic instruments to protect its market
from imported products that are not certified
according to European "green" standards is
confirmed by the EU Council's Recovery and
Resilience Facility (RRF). The RRF was
approved in February 2021 and provides for
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the use of €672.5 billion to help the 27 EU
member states overcome the consequences of
the COVID-19 pandemic, while
simultaneously transforming the economy and
society in a green and digital way. These
funds will be allocated for the implementation
of programs of the EU member states,
provided that at least 37% of the costs are
used for environmental transformation [20].
Most likely, compliance with this requirement
will lead to an increase in the cost of food
produced in the EU, and protective measures
against imports will be required.

Calculations carried out by Russian scientists
show that the application of an import duty in
the form of a "carbon tax" to exported Russian
products will lead to significant financial
losses and slow down the renewal of
production assets [3], while competing
countries will have the opportunity to
discriminate against Russian goods [14].
Carbon monitoring should provide reliable
accounting of carbon dioxide emissions and
uptake, and the Federal Scientific and
Technical Program  for  Environmental
Development of the Russian Federation and
Climate Change for 2021-2030 is being
developed in Russia to create it [4]. The aim
of the study is to identify opportunities to
improve the competitiveness of the Russian
agri-food complex by implementing a targeted
policy in the field of climate protection using
the Russian experience gained in the creation



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 21, Issue 2, 2021
PRINT ISSN 2284-7995, E-ISSN 2285-3952

of carbon-depositing forests on agricultural
land in the framework of the Kyoto Protocol.

MATERIALS AND METHODS

Accounting for emissions of combustion
products, including carbon dioxide, into the
atmosphere has been conducted for several
decades in the Russian Federation. The tasks,
structure and methodology of monitoring
anthropogenic  changes in the natural
environment in Russia were formulated in
1974 [9]. This information was mainly used to
calculate the amount of payments for
emissions, which were used as an economic
tool to stimulate the improvement of
atmospheric air quality. The tasks of
monitoring carbon dioxide emissions were
radically expanded in 1997. After the Kyoto
Protocol to the United Nations Framework
Convention on Climate Change (adopted in
1992) was signed by most countries of the
world. The Kyoto Protocol entered into force
in 2005, this document provides for
monitoring compliance with restrictions on
greenhouse gas emissions and, in addition to
monitoring emissions, monitoring commercial
forest plantings that absorb carbon dioxide in
the process of their growth. The volume of
carbon dioxide uptake by such forests is
considered as a commercial product that can
be sold to industrial enterprises as quotas for
additional emissions [2, p.389]. The potential
possibility of obtaining financing for planting
forests has aroused great interest among the
owners of agricultural land in Russia. Forest
plantations on agricultural land are carried out
for various purposes: to protect arable land
from dry winds, to combat soil erosion and
the formation of ravines, to protect reservoirs,
to create recreational zones near settlements,
etc. The ability to sell quotas for deposited
carbon allowed for additional investment to be
raised to recover the cost of creating planted
forests.

Under the current conditions of the Paris
Agreement, the experience of monitoring
forests planted in Russia in the late twentieth
and early twenty-first centuries in order to sell
carbon sequestration quotas can be used to
finance carbon-depleting forest stands and

confirm the desire of food producers to zero
carbon emissions. In 2008-2012, it was
planned to land 25 thousand hectares of
carbon-deposing plants (Kyoto forests) in the
European part of Russia, including 3 thousand
hectares in the Saratov region [10], where a
significant part of the new forests were
planted on the land of agricultural enterprises
that had gone out of circulation.

The creation of Kyoto forests was preceded
by experiments on Joint implementation
projects for the creation of carbon-intensive
forests; one of the first was the Russian-
American project "RUSAFOR-SAP" in the
Saratov region. The aim of the project was to
assess the biological and organizational
possibilities of creating carbon-absorbing
forests in the regions of Russia, as well as to
assess the institutional and economic
possibilities of managing such forests in
Russia as elements of the CO; stocks system.
The RUSAFOR-SAP project can be
considered as a model for the formation of
carbon units by forests on agricultural land, a
total of 400 hectares of forest were planted on
two plots. In the course of the project,
approaches were developed to organize the
interaction of stakeholders, methods for
assessing the amount of carbon dioxide
deposited by various tree species, assessing
the expected results of planted forests, not
only economic from the future sale of carbon
units, but also water protection, recreational
and others. As shown by economic
calculations of the cost recovery for planting
new forests and caring for them, taking into
account the payback period of investments in
different districts of the Saratov region, on the
right bank of the Volga, where there is
relatively sufficient precipitation, investments
in new forest planting could be paid off by
selling quotas for deposited carbon. In left-
bank areas with arid climates, financial
support from the federal or regional budgets is
needed [21]. In general, the implementation of
the RUSAFOR — SAP project has shown the
feasibility of using unused agricultural land
for afforestation using technologies that
provide the maximum increase in carbon
dioxide deposition.
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The need to take into account the different
carbon intensity of different tree species when
planning protective forest plantations in
agricultural landscapes is demonstrated by the
results of studying the processes of
accumulation of phytomass and carbon in the
state protective forest strip in the steppe zone
on the territory of the Stavropol Krai. These
spaces more than 50 years survived in the
steppe conditions, has approached or reached
a ripe age, as shown by measurements taken
by scientists of the Novocherkassk
engineering and land reclamation Institute and
the Don state agrarian University, the values
of specific volume figure is the accumulated
carbon per 1 ha of area different for different
combinations of planted forest species is 2.4
times: from 80 to 195 t/ha. Thus, the specific
costs of depositing 1t of CO. in protective
forest plantings may differ several times,
which makes it necessary to take into account
the depositing capacity of different variants of
the planned protective forest plantings [16].
Also, when assessing the effectiveness of
planted forests, it is necessary to take into
account the risks of partial or complete
destruction of trees. The causes of death or
damage to forest stands in the steppe zone can
be the depressing effects of weeds in the first
years of growth, drought, exposure to wild
and domestic animals, diseases, insect
damage. Steppe fires are particularly
dangerous, and the probability of fires should
be taken into account when choosing tree
species. To counteract the existing threats, it
IS necessary to systematically implement
measures for the care of forest stands,
including annual plowing to protect against
fire.

RESULTS AND DISCUSSIONS

Russia's agriculture sector has a whole range
of opportunities to participate more actively in
solving the problems of increasing carbon
deposition in order to reduce the impact of the
entire country's economy on climate change.
As a rule, measures aimed at reducing
greenhouse gas emissions simultaneously
allow us to solve other environmental
problems: to prevent soil degradation, to
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reduce the flushing of pollutants into water
bodies. Comprehensive environmental
protection measures contribute to a significant
improvement in the quality of drinking water,
create the possibility of organizing the
production of organic and other "green" food
products. To realize these opportunities, a set
of organizational measures must be taken.
First of all, it is necessary to expand the tasks
of federal and regional information and
analytical systems on agricultural land in
order to facilitate the collection of information
on the emission and absorption of greenhouse
gases, to identify areas of land where
agroforestry measures are required, including
the planting of forest stands, as well as to
identify land masses suitable for the
organization of the production of organic
products or products with improved
characteristics [1]. The Unified Federal
Information System on Agricultural Land and
Land Used or Provided for Farming as Part of
Other Categories of Land (EFIS ZSN) has
been functioning in the system of the Ministry
of Agriculture of the Russian Federation
(Ministry of Agriculture of the Russian
Federation) since 2018, and more than 20
regional information systems containing
information on the state and wuse of
agricultural land are also functioning.
Noteworthy is the experience of the agro-
industrial  segment of the  regional
geoinformation system of the Moscow region,
which contains data on agricultural land,
including the contours of agricultural fields
and their characteristics, on particularly
valuable  productive  agricultural  land,
information on reclaimed land, unused land
and their involvement in agricultural turnover.
Based on the results of the work performed in
2018 and earlier, the data on the boundaries of
1.26 million hectares of agricultural land that
are subject to mandatory use in crop
production were clarified. In addition,
contours were identified, including isolated
coastal strips, which, as a rule, are planted
with forest plantations in order to prevent soil
flushing [8, p.258, 169]. FAO and UNECE
studies indicate a direct relationship between
water quality in reservoirs and the presence of
forested coastal strips [7].
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Another area of effective use of planted
forests in agriculture is the transformation of
degraded and unproductive arable land into
pastures based on the principles of adaptive
forest reclamation. Long-term research by
scientists of the Federal Scientific Center for
Agroforestry of the Russian Academy of
Sciences allowed them to establish measures
for the formation of adaptive agrolandscapes
(forest pastures), where forest protective strips
occupy up to 10% of the land. The risk of
implementing agricultural landscape
transformation projects is associated with the
need for investments in the amount of several
thousand rubles per 1 ha of land with the
withdrawal of land from circulation for at
least 4 years to ensure the safety of plantings
[19]. At the same time, investments in forest
pastures will increase the production of beef
and lamb, which are in short supply in Russia.
The ability to declare the amount of carbon
deposited by new forests can serve as an
incentive for investors, but state support will
definitely be required, especially at the stage
of developing science-based projects for the
transformation of agricultural landscapes.
Government support measures can motivate
investors to invest in the transformation of
agricultural landscapes across the country,
especially when choosing land areas are
sufficient for the organization of commercial
production of organic and other types of
"green" food products, such as products with
improved characteristics. For the preparation
of such projects, it is necessary to unify
information systems that ensure the storage
and processing of monitoring results carried
out by various departments, and to coordinate
departmental projects in order to ensure a
favorable state of the rural environment and
preserve the competitive advantages of
Russian food products. Accordingly, projects
aimed at preserving soil fertility and reducing
the negative impact on the environment
should be carried out within the framework of
integrated environmental projects (IEP) of the
state programs for the development of
agriculture and rural areas.

Performance indicator IEP can serve as an
integral indicator of growth in the number of
rural districts, which meet the requirements of

an "favorable state of the environment” or
"satisfactory state of the environment”. The
criteria for assessing the environmental
friendliness of each rural district can be
indicators of the state of soils, reservoirs, and
atmospheric air in accordance with the
standards  of  maximum permissible
concentrations of harmful substances (MPC),
requirements for reclaimed land and protected
areas, as well as indicators of compliance with
environmental requirements by agricultural
producers [13]. Some of the requirements for
farmers contained in the ‘“statutory
management requirements” (SMR) and the
“good agricultural and environmental
conditions” (GAEC), applied within the
framework of the Common Agricultural
Policy of the European Union, can also be
used [6].

Information for the calculation of the integral
performance indicator of the IEP should be
generated automatically based on the data of
the  Unified Information System on
Agricultural Land (EFIS ZSN), which will
free potential investors from collecting
additional documents when receiving state
support or loans. Rural districts that meet the
requirements of the "favorable state of the
environment” can be recommended to
investors for the development of organic
production. A satisfactory assessment can
serve as a basis for organizing the production
of products with a geographically defined
place of production. The ability to inform
potential consumers about the degree of
environmental well-being of production sites
creates additional competitive advantages for
the export of Russian products, organic and
with a specific place of production.

CONCLUSIONS

One of the most important conditions for
improving the competitiveness of the
production potential of the country's agri-food
complex is to increase the number of
measures to transform agricultural landscapes
in order to preserve soil fertility, reduce the
negative impact of agricultural production on
water resources; also, Russian agriculture has
a whole set of opportunities for more active
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participation in solving the problems of
increasing carbon deposition in order to
reduce the impact on climate change. Many
conservation measures involve increasing the
area of forests on agricultural land.

To fulfill this condition, we consider it
necessary:

- to combine in a single information system
the results of monitoring the state of
agricultural land and the impact of agricultural
production on the environment, conducted by
various government departments, in order to
coordinate departmental projects to ensure a
favorable state of the environment in rural
areas;

- to continue work on the establishment by the
Agency for Water Resources of Russia and
the subjects of the Russian Federation of the
boundaries of water protection zones and
coastal protective strips for water bodies in
order to prevent the flushing of soils into
reservoirs;

- to use the integrated indicator of the
effectiveness of integrated environmental
projects to evaluate projects aimed at
preserving soil fertility and reducing the
negative impact on the environment within the
framework of the unified state program for the
development of agriculture.

The practical application of the proposed
approach to identifying opportunities for
increasing the participation of agricultural
enterprises in mitigating the negative impact
of the economy on the climate is to modify
the practice of planting carbon-depositing
forests on unused agricultural land in
accordance with the Kyoto Protocol, in the
transition to integrated projects for the
transformation of agricultural landscapes.
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Abstract

This paper represents an analysis of how the number of operators in the organic agriculture sector in Romania, in
general, and in Prahova County, in particular, has evolved. The analyzed interval is 2010-2019 for the world and
European level and 2010-2020 for national level, period for which complete data were found. The global and
European context regarding this indicator of organic agriculture was initially analyzed and interpreted and then the
data regarding its evolution in Romania and in Prahova County. The following were analyzed: the evolution of the
organic number producers, the number of processors, the number of importers and exporters of organic products,
using documentation as a working method. The conclusions that emerge are that, in the context in which organic
farming is considered the agriculture of the future, human society is increasingly concerned about the protection of
the environment and the health of its members, this production system has expanded in recent years, in parallel.
increasing the number of operators in the system. Also, Romania followed the general trend of development of the
organic agriculture sector, the Romanian farmers being motivated, in increasing number, to practice this
production system. Farmers in Prahova County are no exception, being certified both for organic production in the
plant and animal sector and for processing, import-export and marketing of organic production.

Key words: organic agriculture, organically cultivated areas, producers, processors, traders

INTRODUCTION system: recycling of organic waste, use of
_ _ _ natural fertilizers and pesticides, non-use of
Organic ~ farming ~ whose  theoretical GMOs, care for animal welfare, respect for

foundations, as a system of agricultural  the environment through conservation and

production, were laid with the process of
industrialization of  agriculture, has
established itself in recent years as the best
solution to solve many problems that concern
scientists [13].

Thus, it is considered the agriculture of the
future [5] and the only source of "living
food", contributing to maintaining the health
of the population by providing clean products,
without pesticides and chemical fertilizers, but
richer in nutrients than the products offered by
conventional agriculture [1, 2].

At the same time, organic farming contributes
to maintaining and even increasing soil
fertility, increasing resistance to climatic
pressures such as drought and high
temperatures [6].

In addition, there are other arguments in favor
of the large-scale expansion of this production

development of biodiversity and prevention of
environmental degradation [3, 12].
Of great importance is its role in the socio-

cultural ~ field, positively  influencing
community development, interactions
between farmers and consumers and

cooperation between farmers [8].

Therefore, it is no coincidence that this system
of agriculture has evolved so rapidly in recent
decades, especially after the Brundtland
Report in 1986 showed how important it is to
practice sustainable agriculture that meets the
needs of the present without affecting
generations. future [11].

Thus, organic farming is experiencing a
sustained development worldwide, the areas
cultivated in this production system evolving
upwards from one year to another.
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The data from Table 1 show that in 2019, as
well as for the entire analyzed period, the
region with the largest organically cultivated
area is Oceania, with 35.88 million hectares,
the average of the analyzed period being 21.8
million ha. In fact, Oceania also records the
highest average annual growth rate, namely
12.8%. Oceania is followed by Europe with
16.52 million hectares and an average annual
growth rate of only 5.7%, Latin America (8.29

Table 1. Evolution of organicall

million hectares and growth rate of 1.1%),
Asia (5.91 million hectares and an annual
growth rate of 10.2%), North America (3.64
million hectares and a growth rate of 4.4%)
and Africa (2.03 million hectares with a
growth rate of 4.4 %).

It can be noted that Europe ranks second in
the world, with European policy paying
particular attention to the further development
of this highly dynamic sector [10].

cultivated area worldwide and by continent in the period 2010-2019

i Anual

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Mean ggae’f'litl':r?t growth
Zone/UM rate
mil ha mil ha mil ha mil ha mil ha mil ha mil ha mil ha mil ha mil ha mil ha % %
Africa 11 11 11 12 13 17 19 19 2.0 14 265 7.4
Asia 25 37 32 34 35 ) 4.9 6.0 6.4 59 41 328 10.2
Europe 10.0 105 112 114 118 12.7 135 144 15.6 16.5 12.3 17.8 57
Latin America 75 7.0 6.9 6.7 6.8 75 8.0 8.0 8.3 73 7.9 11
Nord America 25 3.0 3.0 3.0 25 ; 3.1 3.2 3.3 36 3.0 12.2 4.4
Oceania 12.1 114 114 173 22.9 223 273 35.9 36.0 35.9 218 6.8 12.8
Total mondial 35.7 36.7 36.8 437 48.7 50.4 58.1 69.4 712 723 50.1 29.3 8.1

Source: FIBL, 2021, Statistical data, www.fibl.org, Accessed on March 10, 2021 [4].

Along with the development of the organic
agriculture sector, the parallel development of
the organic products market is noticeable, its
growth being generated by the growing
demand of consumers of organic products. It
can be noticed that a high consumption of
organic products is registered in the countries
with developed economy, where the living
standard of the population is high. Thus,
worldwide, in 2019, the highest consumption
of organic products per capita is recorded in:
Denmark (344 €/head), Switzerland (338

€/head), Luxembourg (264
(215 €/head) (Table 2).
Denmark also records the highest average of
the period 2010-2019, namely 198.9 €/head.
Romania, in 2019, recorded a consumption of
only 2 €/head, although the annual growth rate
is 14.9%.

Moreover, it should be noted that the
Romanian market for organic products did not
provide enough data to make a correct
assessment of the situation at a given time.

€/head), Austria

Table 2. Evolution of consumption of organic products per person, in the countries with the highest consumption, in

the period 2010-2019

i Annual
Zone/UM | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Average | V2HiAUON |0 oth
coefficient rate
€/pers | €/pers | €/pers | €/pers | €/pers | €/pers | €/pers | €/pers | €/pers | €/pers €/pers % %
Austria 118 127 126 125 148 158 177 196 205 215 153.3 23.8 6.9
Belgium 30 30 35 38 40 48 53 56 61 68 434 30.6 9.5
Denmark 142 142 158 163 162 190 243 278 312 344 198.9 37.8 10.3
Finland 14 30 37 39 41 43 49 56 60 66 41.0 37.1 18.8
France 52 57 61 66 73 83 100 118 136 173 82.9 47.8 14.3
Germany 73 82 86 92 96 106 116 122 131 144 100.4 22.9 7.8
Italy 26 28 31 33 35 38 43 51 57 59 38.0 31.4 9.5
Luxemburg | 129 133 142 156 163 166 188 203 221 264 166.8 25.7 8.3
The 39 41 47 54 57 58 62 64 68 71 54.4 20.1 6.9
Neatherland
Norway 29 30 40 54 63 68 75 79 79 82 57.4 35.8 12.2
Romania 0 0 0 0 1 1 2 2 2 2 0.9 106.1 14.9
Spain 19 20 21 21 25 32 36 42 46 46 29.1 37.9 10.3
Sweden 86 96 95 108 141 194 224 237 230 214 156.8 40.2 10.7
USA 55 57 69 74 82 109 118 122 124 136 90.0 33.8 10.6

Source: FIBL, 2021, Statistical data, www.fibl.org, Accessed on March 10, 2021 [4].
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As a volume of the total market value for
organic products, Germany stands out, which
in 2019 reached a level of 11,970 million
Euros and France with 11,295 million Euros.
France also recorded a high average annual
growth rate of 14.3%. Romania has the

highest average annual growth rate, 19.6%,
although the Romanian market for organic
products is a small, emerging market. Finland
(18.8%), Norway (13.4%) and Sweden
(11.5%) also recorded high growth rates in the
period 2010-2019 (Table 3).

Table 3. Evolution of the market value of organic products in the countries with the highest consumption
in the period 2010-2019

Variation Annual

Zone/UM 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017 2018 2019 Average coefficient gl;(;\;veth
mil€ | mil€ | mil€ | ml€ | ml€ | mil€ | mil€ mil € mil € mil € mil € % %
Austria 986 1,064 | 1,064 | 1,064 | 1,260 | 1,360 | 1,541 1,723 1,810 1,920 1,319.1 26.4 7.7
Belgium 333 340 391 424 438 536 600 627 698 779 487.4 31.8 9.9
Canada 1,903 | 1,903 | 2,135 | 2,375 | 2,523 | 2,757 | 3,001 | 3,001 3,118 3,480 2524.0 21.4 6.9
Denmark 791 881 887 917 912 1,079 | 1,392 1,600 1,807 1,978 1,140.7 38.2 10.7
Finland 80 163 202 215 225 240 273 309 336 378 227.0 38.3 18.8
France 3,384 | 3,764 | 4,020 | 4,383 | 4,830 | 5534 | 6,736 | 7,921 9,559 | 11,295 5,570.1 48.1 14.3
Germany 6,020 | 6,440 | 6,970 | 7,420 | 7,760 | 8,620 | 9,478 | 10,340 | 10,910 | 11,970 8,217.6 24.5 7.9
Italy 1,550 | 1,720 | 1,885 | 2,020 | 2,145 | 2,317 | 2,644 | 3,137 3,483 3,625 2,322.3 318 9.9
Luxemburg 65 68 75 84 90 94 108 122 129 160 92.8 32.6 10.5
The Neatherlands 656 697 781 912 890 991 1070 1103 1164 1211 918.2 21.1 7.0
Norway 142 149 201 276 325 351 394 418 422 441 297.6 38.4 13.4
Romania 8 10 11 14 24 24 40 40 40 40 23.4 59.2 19.6
Span 906 965 998 1,018 | 1,203 | 1,498 | 1,641 1,903 2,133 2,133 1,362.8 35.9 10.0
Sweden 803 908 905 1,029 | 1,363 | 1,892 | 2,207 | 2,366 2,300 2,143 1,530.3 425 115

Source: FIBL,2021, Statistical data, www.fibl.org, Accessed on March 10, 2021 [4].

In terms of the market share of organic products,
in the total food market, the highest share, on
average of the period 2010-2019, is recorded
in Denmark, ie 7.8% of the total food market.
Denmark is followed by Austria with 6.9%,
Sweden with 5.9% and Luxembourg with

4.9%. The highest annual growth rates were
recorded in the Netherlands, 16.7%, followed
by France and Italy and Belgium with 13%
(Table 4).

Table 4. Evolution of the share of the market value of organic products, in the total food market, in the countries

with the highest consumption, in the period 2010-2019

. Annual
Area/lUM 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Average | V2riAUON | oth
coefficient rate
% % % % % % % % % % % % %
Austria 6 6 6 6 7 7 8 8 8 9 6.9 16.0 46
Belgium 1 1 1 1 2 1 2 2 3 3 1.6 52.9 13.0
Canada 2 2 2 2 2 2 2 2 2 3 2.0 15.8 46
Denmark 6 6 6 7 7 8 9 10 11 12 78 283 8.0
Finland 1 1 1 1 1 1 1 2 2 2 12 395 8.0
France 2 2 2 2 2 2 3 4 4 6 2.6 53.6 13.0
Germany 3 4 4 4 4 4 4 5 5 5 4.1 15.4 5.8
Itally 1 1 1 2 2 2 3 3 3 3 2.0 43.8 13.0
Luxemburg 3 3 4 4 5 5 6 7 7 8 4.9 35.8 115
The
Neatherlands | * 2 2 2 3 4 4 4 4 4 2.9 40.0 16.7
Norway 1 1 1 1 1 1 1 1 1 1 1.0 0.0 0.0
Spain 0 0 0 1 1 1 1 2 2 2 0.9 91.9 122
Sweden 4 4 3 4 6 7 7 9 9 9 59 39.9 9.4

Source: FIBL,2021, Statistical data, www.fibl.org, Accessed on March 10, 2021 [4].

For Romania, organic farming is an important
niche in agriculture which could support the
farmers who are interested to carry out
organic products respecting the EU legislation

in the field, as due to their high quality these
products are more and more preffered by
consumers and prices are higher than for the
products achieved in the conventional
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agriculture assuring a higher income and
profitm therefore a higher farming efficiency
[9].

In this context, the purpose of the paper was
to analyze the dynamics of the number of
operators in organic farming (producers,
processors, traders etc), the cultivated areas,
the value of organic products in the world, the
EU and Romania and also in Prahova County
in the period 2010-2019.

MATERIALS AND METHODS

Following the above, we can say with
certainty that in economically developed
countries, with a high standard of living,
organic farming has developed much faster
than in countries with a less developed
economy. As we have seen, this is clearly
manifesting itself at European level. This
article highlights a series of aspects regarding
the indicators of organic agriculture in
Romania and in Prahova County with the help
of an analysis of the evolution of the number
of operators in the sector, in comparison with
the existing situation at European level. The
analysis is based on statistical data provided
by Eurostat and FIBL for the situation at
World and European level and, in addition,
for the situation in Romania and Prahova
County, based on data available on the
Ministry  of  Agriculture and  Rural
Development website. The interpretation of
the data was performed, using as statistical
indicators: the average, the coefficient of
variation, then calculating the annual growth
rate of the period.

RESULTS AND DISCUSSIONS

At the level of the European Union, the main
indicators analyzed were: the area cultivated
in organic system, the number of producers in
the system, the total value of organic
production, the value of production per ha and
the value of production per producer in
organic system.

In the period 2010-2019 the growth rate for
the organically cultivated area was 5.4% and
the coefficient of variation was 16.6%. The
number of producers in the system had a
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growth rate comparable to that of the surface,
ie 5.1%, the coefficient of variation being
14.5% (Table 5).

Table 5. Evolution of the main indicators of organic
farming in the European Union, in the period 2010-
2019

Organic Producers Total Value/ha Value/
area value producer
Year/UM
Thousand Hundreds Hundreds
No. mil € €/ €/
ha
ha prod
2010 9,074 220,421 | 18,029 1.99 81.8
2011 9,469 236,009 | 19,642 2.07 83.2
2012 9,980 253,381 | 20,852 2.09 82.3
2013 10,170 256,432 | 22,115 2.17 86.2
2014 10,383 256,272 | 23,895 2.30 93.2
2015 11,135 269,111 | 27,350 2.46 101.6
2016 12,048 295,123 | 30,801 2.56 104.4
2017 12,820 305,610 | 34,637 2.70 113.3
2018 13,763 327,631 | 38,384 2.79 117.2
2019 14,580 343,858 | 41,452 2.84 120.5
Average 11,342 276,385 | 27,716 2 98
Variation
coefficient (%)| 16.6 14.5 29.8 13.2 15.3
Grow rate (%) 5.4 5.1 9.7 4.1 4.4

Source: FIBL,2021, Statistical data, www.fibl.org,
Accessed on March 10, 2021 [4].

The total market value of organic products
registered a higher coefficient of variation of
29.8%, and the growth rate was 9.7%. For the
value calculated per ha of organic products,
the coefficient of variation was 13.2% and the
growth rate of 4.1%. Another indicator, the
value per producer, registered a coefficient of
variation of 15.3% and a growth rate of 4.4%.
The same indicators analyzed for Romania
reveal the following aspects (Table 6):

- The area under organic farming had a higher
coefficient of variation and growth rate than
those recorded at EU level of 21.8% and 9%
respectively;

- The number of producers also recorded a
higher coefficient of variation and growth rate
than at EU level, namely: 35.7% and 13.4%
respectively;

- The total market value registered a
coefficient of variation of 25% and the growth
rate 53.3%, higher than those at EU level;

- The average value per hectare of organic
products registered in Romania is only 0.091
thousand euro, unlike the average registered at


http://www.fibl.org/

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 21, Issue 2, 2021
PRINT ISSN 2284-7995, E-ISSN 2285-3952

EU level, of 2 thousand euro / ha. However,
the coefficient of variation is 54.03% and the
growth rate is 9.1%, higher than those
recorded at EU level.

Table 6. The evolution of the main indicators of
agriculture in organic system in Romania in the period
2010-2019

- Importers and exporters in the organic
production system also show negative growth
rates, ie -20.63% for exporters and -6.47% for
importers (Table 7).

Table 7. Evolution of the number of operators in
organic agriculture, by types of activities in Romania,
during 2017-2020

Year/UM | Organic area | Producer Total Value /ha Value/
value producer
. Hundreds Hundreds
ha No. | Mil€ €/ha €/prod
2010 182,706 2,986 8 0.046 2.67
2011 229,946 9,471 10 0.043 1.05
2012 288,261 15,280 11 0.038 0.71
2013 301,148 14,553 14 0.046 0.96
2014 289,251 14,151 24 0.082 1.69
2015 245,924 11,812 24 0.097 2.03
2016 226,309 10,083 40 0.176 3.96
2017 258,471 7,908 40 0.154 5.05
2018 326,260 8,518 40 0.122 4.69
2019 395,228 9,277 40 0.101 4311
Average 274,350 10,404 25 0.091 2.7
Variation
coefficient 21.8 35.7 55.3 54.03 61.3
(%)
Grow rate
(%) 9.0 134 19.6 9.1 55

Source: MARD, 2021, Organic agriculture (Agricultura
ecologica) 2017-2020, Accessed on March 10, 2021

[7].

The analysis of the evolution of organic
agriculture operators in Romania in recent
years (2017-2020), by types of activities
highlighted the following:

- The average of the period 2017-2020 for the
number of producers in the system is 8,242.
The coefficient of variation is 8.5% and the
annual growth rate is 4.74%;

- For the category of processors, the average
of the period 2017-2020 is 149, the coefficient
of variation 22.5% and the growth rate is
11.42%j;

- Operators selling organic products recorded
an average of 273, a coefficient of variation of
21.7% and a growth rate of 5.94%;

- For operators operating in the spontaneous
flora, the average of the period is 31, the
coefficient of variation 18.7% and the growth
rate is negative, -9.74%, registering a decrease
in their number;

- The same situation is registered in the case
of operators in organic aquaculture, with a
negative growth rate of -36.10%;

Stand Variation | Growth
2017 | 2018 | 2019 | 2020 | Media | coefficient rate
Operators/ dev. o o
(%) (%)
UM

No. No. No. No. No. % %

Producers 7,381 | 8,069 |9,035| 8,481 | 8,242 697 8.5 4.74
Processors 120 121 187 166 149 33 22.5 11.42
Traders 233 226 355 | 277 273 59 217 5.94
Spontaneous| - 54 | 33 | 58 | 25 3 6 187 974

flora

Acvaculture 23 32 11 6 18 12 65.3 -36.10
Importers 11 13 15 9 12 3 21.5 -6.47
Exporters 4 4 3 2 3 1 295 -20.63
Total 7,806 | 8,503 |9,634| 8,966 | 8,727 770 8.8 4.73

Source: MARD, 2021, Organic agriculture (Agricultura
ecologica) 2017-2020 [7].

Prahova County, famous for its tradition in
the wine sector, has the advantage of having a
wide variety of landforms that provide
favorable conditions for cereals, fruit trees,
animal husbandry and forestry. In the county
are organically cultivated areas that represent
approximately 1.06% of the total agricultural
area, organically cultivated, at the country
level. The operators of the ecological system

cultivate cereals and other field crops,
vegetables, meadows, alfalfa, permanent
crops (fruit trees, shrubs), vines, sea

buckthorn, medicinal plants. Also, a number
of 24 operators owned, at the level of 2018, a
number of 3,069 bee families [7].

The evolution of the operators from the
ecological agriculture system from Prahova
county, in the period 2017-2020, had the
following route (Table 8):

- The number of producers increased from 40
in 2017 to 60 in 2020, the average for the
period being 58. The annual growth rate was
14.47%);

- The number of processors also increased, the
average of the period being 7, and the annual
growth rate of 10.6%. They process: honey
and bee products, bakery products (bread, puff
pastry, pretzels), wines, cocktails.
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- For the traders of ecological products the
growth rate was lower, of only 4%, the
average of the analyzed period being of 9.

- For the export activity in 2017, 2 operators
were certified and from 2018 to 2020 only one
operator remained in activity, which delivers
pollen for export. So the growth rate in this
segment of ecological operators is negative, -
29.29%.

- From the evolution of the operators in
Prahova County it can be noticed the average
of the period of 75 and the fact that their
number increased from 56 in 2017, to 77 in
2020. The registered growth rate is 11.2%.

Table 8. Evolution of the number of operators in
organic agriculture, by types of activities in Prahova
county, during 2017-2020

Operatorst | 2017 | 2018 | 2019 | 2020 | Average Standard V?clg%énem\?%rate
uMm

No. | No. | No. | No. No. No. % %
Producers | 40 68 65 60 58 13 216 14.47
Processors | 6 5 8 8 7 2 222 10.06
Commerce | 8 8 9 9 9 1 6.8 4.00
Export 2 1 1 1 1 1 43.3 -29.29
Total s6 | &2 | 8 | 77 | 13 169 | 1120

Source:MARD, 2021, Organic agriculture (Agricultura
ecologica) 2017-2020 [7].

CONCLUSIONS

At European level there are important changes
in the organic farming sector that can be
highlighted:

-The organic farming sector has generally
experienced a large development in the period
2010-2019. This is characteristic for the
ecologically cultivated area but also for the
number of producers, whose growth rate was
5.1%, close to that of cultivated areas, 5.4%.
-In Romania there was the same trend of
increasing the cultivated areas and the number
of producers, in the period 2010-2019, the
growth rates being higher than those
registered at European level.

-The average of the period 2010-2019 for
producers in the organic farming system in
Romania (13.4%) is higher than the average
of the period of 2017-2020 (4.74%).
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-In the structure of operators, by types of
activities there were positive growth rates for
the categories of producers, processors and
traders.

-In Prahova County, most operators in organic
agriculture are in the category of producers,
the growth rate of their number (14.47%)
being higher than that recorded nationally
(4.74%).

-The category of processors in Prahova
County also registered a high growth rate
(10.06%), lower than the one registered at
national level (11.42%)

As a general conclusion, we can say that the
organic farming sector in Romania, in general,
and in Prahova County, in particular, has a
chance to become a strong sector, given that
the National Strategic Plan 2021-2027,
provides for growth the area cultivated in an
ecological system at 15-20%, this desideratum
being supported by the allocation of an
amount of 550 million euros.
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Abstract

This paper aims to identify the mechanisms by which the state and the entire economy will be geared
towards identifying feasible solutions for creating a sustainable and lasting economy. This will require
reforming the role of the state in the economy, depoliticizing actions and deeds that ensure the
sustainability of the economy to eliminate corruptible actions and factors supporting corruption of the
statistic system and those adjacent to them. Currently, the state economy is viewed piecemeal, based on
the categories of economic agents who are being assisted or with whom they are developing partnership
relations. The state also influences the social and economic conditions through the legal system, through
promoted actions, generating systemic attitudes and behaviors at the entire societal community’s level.
The state is directly involved in ensuring the welfare of society, if we look at this aspect through the prism
of promoting factors of welfare, respectively endowment with factors of production, access to education,
legal system that encourages the right to employment, infrastructure investments to accelerate the
process of compatibility of the economies, with the auxiliary objective of creating alternative jobs but
also moving to a higher stage of development in line with the principles of sustainable development.

Key words: €CONOmMy, economic orientation, state, social protection, social economy

INTRODUCTION

Romania's economic priorities and objectives
will focus on areas eligible for structural
interventions and the need to correlate
strategic investments in areas of interest of the
Romanian economy with natural endowment
with production factors. It also requires a new
dimension to financial support of the
European Union, amounting to around 4% of
the annual GDP of Romania, plus national co-
financing. This means an annual grant
assistance of about three times higher than the
pre-accession financial assistance granted,
focusing on the following areas:

v"Increasing economic competitiveness and
development of the knowledge based
economy

v'The development and modernization of
transport infrastructure

v'Protection and improvement of the
environment

v"Human resources development, increasing
employment and combating social exclusion
v Development of rural economy and
increasing productivity in the agricultural
sector

v'Support balanced development of all
regions of the country

Absorption of structural funds in the
Romanian economy should catalyse all
political forces to formulate and implement a
necessary economic framework ascension
process. Romania is in a difficult period of the
initial  stage-specific integration into a
functional competitive economic area. The
development gap to the EU economy is all the
greater as the lack of funding for investment
in creating jobs reverberates exponentially
affecting social stability of the workforce, the
obsolescence of the moral values of the
society such as the interest in education,
family, religion, community in favour of
antisocial practices as bribery, corruption,
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discrimination, facilitating crime, depreciation
of neighbours and the environment. That is
why increasing the absorption of structural
funds would empower Romanian society,
institutions and businesses alike in accessing
financial resources with a lower economic
cost of attracting from international financial
institutions or the international capital market.
The pace of absorption is very low, being the
cumulative result of several influential factors,
thus:

v economic factors: reduced possibility of
the authorities and the economic system as a
whole to facilitate the co-financing part
incumbent of Romania;

v institutional factors: low labour flexibility
of administration in relation to the volume of
work and information needed to disseminate
to policy makers and groups directly
interested in accessing structural funds;
v'social factors: low motivation of the
workforce  directly involved in the
management of Structural Funds, on the one
hand due to low pay and, on the other hand,
because of the pressure it is subjected to, from
some pressure groups or excessive media
coverage or even unsuitable training of the

workforce for the European rigors and
standards;
v'media factors: the lack of public

accessibility to the means of mass information
regarding the importance of structural funds
makes the a low degree of access precisely
because the means of producing sustainable
development (for citizens in areas affected by
poverty, unemployment, dropout) stand for
the decision of citizens who do not perceive
the imminence of running funds in highly
affected areas in terms of capital;

v factors of social responsibility: accessing
European funds must become a national
priority,  through  the prevalence of
information, to unlock the co-financing
sources and stimulating the process of doing
management projects.

In order to adopt feasible and sustainable
solutions for the economic recovery of
Romania it's necessary to rethink the
Romanian state, considering the following
factors [1]:

64

— manifestation of an explicit or implicit
authority over banks which represents, in
almost all countries, the main channels of
transferring savers capital to investors;

— management of capitalism by generating
tax exemptions for certain companies or
sectors, exclusive license (legal monopoly) or
government contracts that service investments
in certain areas with high economic potential,
as well as creating jobs;

— promoting policies that encourage exports
through guidance methods of economic agents
towards competitive products in foreign
markets and helping them through some
economic levers (interest rate, exchange, rate
of taxation) while also promoting substitution
policies of imports to promote economic
growth of some economic branches or sectors;
— promoting and supporting public services
that benefit the general population, without
seeking to impose which sectors or industries
should prosper;

— promoting green economy and elements of
renewable energy in the production of goods;
— forming a rational behaviour in relation to
natural resources and consumer demand;

— identifying levers of self-elimination and
elimination of corrupt practices that destroy
fair competition and competitiveness of
economic assets on the markets.

MATERIALS AND METHODS

The paper uses the heuristic method to
achieve an understanding of the factors that
influence the implementation of a strategy for
the development of the Romanian economy in
the context of endogenous and exogenous
limits. The paper takes into account the
elements of national influence, determined by
the symbiosis between economic, social and
political, but also the regional ones,
determined by the causal relations between
the principles of European economic policy
and the national development
program/programs. Thus, in order to create a
synergy between national and European
development goals, we will consider the
principles set out in the 2030 Agenda for
Sustainable Development that promotes the
balance between the three dimensions of
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sustainable development - economic, social
and environmental, their correlation with the
principles The European Green Pact which
defines the EU Development Strategy from the
perspective of becoming a climate-neutral
continent by 2050 but also with the principles
of the Integrated National Plan for Energy
and Climate Change 2021-2030 (PNIESC).
The paper aims to identify national resources
that, through implementation, should lead to
the growth of welfare, employment, economy
on the principle of sustainability. At the same
time, achieving a macroeconomic balance
closely follows the level of interest rates,
inflation, as a means to support the business
environment.

RESULTS AND DISCUSSIONS

In the content of this paper we analysed a
series of factors that can contribute to the
sustainable economic growth that Romania
expects in order to increase societal well-
being. Thus, we considered the reduction of
public expenditures, in order to make rational
use of economic resources, to implement a
behaviour based on economic utility; adopting
fiscal measures to encourage entrepreneurship
and the development of the economic
environment, as precursors of a sustainable
economy; promoting the public-private
partnership in the form of implementing the
principles of economic governance, by
making economic agents accountable in
relation to property, assuming the decision
regarding the rational use of resources, flexing
the labour market, attracting investments and
allocating them to areas with a high
propensity to develop.

Economic Recovery Programme in Romania
should focus on the following economic
measures:

(i)Reducing budget expenditures

It takes the reduction of public spending
measures on the background of creating
prerequisites for private sector development:
on the one hand to absorb redundant staff in
the public sector, and on the other hand to
increase the tax base (by increasing the
number of firms and economic activities in
the real economy) as a source of revenue to

the budget used for public investment for
development. Measures which will be
undertaken by the government come amid a
sharp social instability, marked by a lack of
jobs, rising prices amid energy and fuel price
changes, damaging cost of living. Perhaps
applying differentiated salary and pension cut
as a solution to reduce material and
psychological impact of the crisis on people
with low and very low incomes (Fig. 1).
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Fig. 1. Public Expenditure (% of GDP)
Source: Ministry of Public Finance, Romania [8, 9].

Besides managing the domestic economy, the
government faces external pressures regarding
the implementation of measures to facilitate
the transition to the single European currency
calendar or acceptance of specific conditions
needed to implement the Europe 2020 +
strategy. Thus, to enter the euro zone,
Romania needs to achieve nominal
convergence indicators involving measures of
lowering the budget deficit to 3% of GDP,
which implicitly means tough measures in the
budget unit. On the other hand, the transition
to Euro also requires real convergence taking

measures involving, among other things,
income per capita, increased purchasing
power of wages in labour productivity
coverage, increase capacity to support

economic development (Fig. 2).
What is surprising is that to achieve real
convergence necessary for transition to the

euro area, Romania needs investments,
especially in infrastructure, measures to
support private initiative and business

environment through fiscal and monetary
tools, which are implicitly related to adjusting
the budget deficit, respectively through
increased public spending.
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Fig. 2. Budget deficit
Source: Ministry of Public Finance, Romania [8, 9].

The possibility of government spectrum to
adjust the economy to fall into certain
budgetary and fiscal targets, and to make it
more flexible and accommodate the needs of
growth and development without acting
through ~ budgetary  anchors,  becomes
somewhat uncertain [4].

European strategy for 2020+ aims to increase
the employment of people between the age of
20 and 64 years, up to a rate of 75%. In this
regard, the private sector must be motivated
and supported to absorb the labour force:
either by reviving the market, which means
increased demand for economic goods, and
hence the demand for labour, or by taking
measures to shift the workforce towards
innovative economic activities, benefiting
from statistic support for development, such
as developing non-conventional energy
production, producing environmental goods or
those goods and services that are in demand in
foreign markets.
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Fig. 3. Total unemployment rate
Source: Eurostat, 2021 [6].
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The fact is that in Romania the active
population in the sector is very high, the
organizational structure of public institutions
and the autonomous bodies is overloaded,
which results in inefficiency of public
spending in an economy that does not ensure
the domestic demand for consumption. To
identify the optimal number of posts required
for the public system it's necessary to identify
the calculation lists of needed personnel on
activities and economic transactions whose
performance is assessed on the basis of real
benefit to society. Thus the state must be
guided by the corporate principles; adjustment
of expenses should be made based on the state
of the economy and the premises of its growth
and development.

The danger hanging over Romania, as a result
of the deepening budget deficit and external
indebtedness, is the loss of sovereignty over
the management of the state budget, implicitly
on the formation and allocation of public
revenues in the economy.

The current system of governance in Romania
manages the public debt system on the
international financial market in the form of
hot money, which it places in search of gains
resulting from higher capitalization rates. The
increase of the public debt is quite high but
caused by the decline of the development of
the economy, still framed in a growth bubble,
on account of the existing potential. This fact
favours the process of attracting financing for
the development of sustainable economic
activities. In order to make the public debt
service more efficient, it will be necessary to
start the process of reducing public
expenditures.

At the same time, the reduction of budget
expenditures will be correlated with the
efficiency of public expenditures in the form
of investments in durable goods. Increasing
investments and their correlation with job
creation will determine a welfare effect
among communities but also an exposure of
the population to proactive, rational
behaviours.

(if)Fiscal and monetary measures to encourage
and support business

Overcoming the crisis and resuming economic
growth are the concrete measures of
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supporting the business environment, being
able to create jobs and adapting domestic
supply to the demand of economic goods.
These measures involve both direct subsidies
to producers of supporting the economic
sectors to ensure the necessary production,
development areas and regions' economic
development, reducing the tax burden.

The granting of subsidies - is highly
controversial in Romania. Most times, taking
this measure is discretionary, by favouring
certain political client or economic areas. The
subsidy should be directed primarily towards
economic regions with developing potential,
i.e. endowed with natural resources, labour,
absorption capacity and economic assets
subsidy would act by facilitating the
development of economic activities. Among
the economic sectors that have favoured the
system of subsidies include agriculture,
handicraft  industry, and  construction,
arrangements of spas, rural tourism, and
development of energy production from
renewable resources.

Reducing the number of taxes to attract
investors and facilitate competition in the
capital markets by targeting those areas where
the expected return is as high as possible.
Fiscal pressure is a prerequisite for the
development of economy and encouraging
corruption. Also, in terms of economic
legality, the trader will act to increase the
selling price of the product. In any case, the
increase in taxes in the economy will not act
to increase budget revenues there are channels
through which to escape from the trap of
imposing income. The loser will be the state
through the loss of taxable citizens and
increasing the price of products on the market
or job loss.

Differentiated application of VAT is to guide
the economy towards productive activity in
those areas with high incidence in the
production of economic goods to attract
additional investment and thus jobs, or to
support its initiative favouring local producers
and economic development of the area.
Reduce the interest rate to increase lending, to
support private initiative and business
environment. As we know, the current crisis
was generated by lowering the interest rate

monetary policy especially in the US
economy which encouraged excessive
consumption at the expense of savings [3]. In
Romania, the lax conditions of the financial
market and the growth prospects of the
economy stimulated the attraction of a huge
flow of capital, especially on a speculative
short-term 2004-2008. These capital inflows
were used by the banking system to extend
credit to support unsustainable consumption
and investment. Once the international crisis
was triggered, the Romanian economic sectors
based on foreign capital were among the first
affected; crisis came suddenly, when the
interest rate has ceased to reflect the cheap
money policy with a direct impact on the
private sector and employment. Getting out of
this  situation was based on the
implementation of adjustment measures
severe spending in the private sector,
emphasizing policies to stimulate
productivity, increasing competitiveness both
in price (cost reductions both material and
wage but intensifying intensive use of
technology and new factors of production)
and in the quality of products to attract new
market segments, especially in foreign
markets [2].
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Fig. 4. Monetary Policy Interest rate
Source: National Bank of Romania, 2021 [10].

This lack of liquidity and limited access to
credit has renewed especially the private
system, paving the way for the adoption of
development strategies based on intensive use
of inputs and responding to the needs of a
creditworthy category of a certain clientele.

Also, another advantage of the crisis can be
identified as stimulating the saving and the
eradication of wasteful tendencies manifested
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by a number of operators in a position to
absorbing market.

It would be ideal that most Romanian
companies to manifest this attitude to the
crisis. Just proliferation of large budgets for
expenses, both companies and individuals or
to the state of economic boom, emphasized
the dramatic fall of the Romanian economy
with fewer opportunities to remedy in a short
period of time without international support.
The IMF, together with the European Union
gradually injected in Romania liquidities for
economic recovery and deficit reduction, on
the one hand, and the current account deficit
on the other. The result is not far from a
revival of the economy but widening
disparities while the state budget expenditures
have continued amid, deepening a contraction
in the private sector. The necessary measures
are promoting policies to support the private
sector in order to generate income for the
support of the adjusted public sector [11].

It also aims at stimulating differentiated
sectors of the economy based on the expected
competitiveness, by promoting technical
progress and scientific research, with positive
impact on occupancy rates on medium and
long term. These sectors should benefit from
reduced rates of loaning interests or
rescheduling investment opportunity.
Supporting the business environment through
cheap capital inflows, coming from European
money/ structural funds, can generate low
costs for starting a business, which favours
market  development, increasing  the
productivity and competitiveness of an
industry. This can stimulate the economy by
engaging specialized labour, by creating
economic goods that can cope with
competition, produced at lower costs. To
overcome the current pandemic crisis, there is
a need to rethink the production process,
reduce costs and increase value through
innovation and creativity [12].

(ii)Promoting a handful of measures to
encourage public-private partnerships in
the areas of education and public health

In Romania, the both public education and
health systems are near collapse. Financing
from the state budget for revival are hardly
accepted under conditions of moderate
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economic growth. Under these circumstances,
increased action is needed to attract private
sources of financing of the two sectors to
become both compatible and competitive with
similar systems in the European Union.
Education requires a reorientation of
educational policies to adapt their curricula to
both the present and future realities of the
European and global economy. Educational
services market should be approached through
both its flexibility and its efficiency. Investing
in education is paid back over time by the
proven productivity of labour, drawn into the
economic process. Romania will need to
develop the education system while increasing
and developing the economy in order to
provide jobs and increase the attractiveness of
the Romanian economy for the younger
generation, whose education responds to
higher quality requirements [5].

Another measure to increase the efficiency of
education is to implement educational policies
lifelong active, to increase productivity and
attractiveness of labour regarding the
development needs of the employer and the
market.

Health needs financial support, logistical and
human capital. Impairment of a substantial
proportion of the income of an economic
producer or consumer for financing the health
system in Romania, was not enough to
increase the competitiveness of the system
and efficient management of funds, for its

operation  from  several causes: the
maladministration of public funds, the
existence of bottlenecks level funding

channels between the state budget, health
insurance funds and institutions, insufficient
funds regarding the high number of public
administered hospitals.

The solution would be decentralization of the
health system and retaining the best health
facilities to serve the real needs of the
population; privatization of a large number of
hospitals in order to attract funding sources to
increase the quality of medical service and
subsidizing medical services for some of the
population in financial difficulty or with low
income; public awareness of the need to resort
to health insurance policies while reducing
funding to cover the integration of health
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services; with and without crisis, the
Romanian economy cannot fully fund public
services in reducing the number of
contributors to the state budget because of
rising elderly population and the shrinking of
active population. Under these conditions, it
must be supported the health system
competition, between the public and the
private institutions [2].

Current issues of both the education and the
health systems in Romania have deep causes,
proliferation and outsourcing losses, in
maintaining a branched organizational
structure, overloaded with un-adapted services
to the lately development requirements and
therefore a cumbersome and an inflexible
market. The state will have to give up to a part
of the budgetary management of these entities
to promote public private partnerships, to
increase the capacity of finance and
administration, attracting investments that
would grow to become reliable and
competitive.

(iv)Attracting investment and facilitating
public-private partnerships

Developing  public-private  partnerships
requires the state to provide technical support
(land and utilities), companies to provide
capital and labour. In these conditions, works
will be made in infrastructure, utilities, health
services and higher education, of which costs
cannot be covered entirely from budgetary
sources; the success of such an association
lies in negotiating power and favourable
terms, of understanding, for the benefit of the
consumer.

The idea of launching public-private
partnerships is not innovative. Ever since
2002, the government launched an ordinance
(16/2002) that regulates this kind of business
but the provisions were highly restrictive,
limiting partnerships in construction and the
non-transparent selection procedures.
Moreover, the ordinance was repealed in
2006, after numerous failures, and since then,
there has been a legal vacuum. The
government wants to change The Concessions
Law to make public-private partnerships more
attractive in the business environment and
recognizes that the current implementation
framework is insufficient to motivate and

attract significant investment through public-
private partnership projects.

The need to implement public-private
partnerships is a consequence of lack of
funding in the public domain and reduced
capacity to manage public resources in order
to increase the competitiveness of public
services. It also wants private sector
development and the ability to take the
necessary and effective managerial experience
from the private sector and the consistent
management of public resources [7].
Developing public-private partnerships on the
one hand, involves amending legislation
through which to capitalize and interests of
both parties and increase transparency in the
decision-making process for managing
capital.

(v)Legislative changes to help more flexible
labour market

It is necessary to liberalize the labour market,
to make the labour supply and the labour
demand flexible, having a foundation with the
efficient allocation of resources and increase
of employee remuneration, based on labour
productivity. Great pressure of public
employees and  pensioners  makes the
efficiency of private sector employees to be
decreasing; unlike employees in the public
sector, most often having political support and
trade unions, in the private sector, employees
are paid the most, in terms of labour
productivity and achieved turnover. Low
remuneration is a consequence of low
productivity, regarding the European Union;
the low level of labour productivity achieved
by employees has multiple causes, including:
reduced competitiveness of economic goods
carried, especially in foreign markets, low
equipping of capital to labour forces, low
share of consumer goods on a daily basis,
which makes the revenue's volume of the
producers to be low. A solution to this would
be to increase the competitiveness of products
through investments in quality and scientific
research, and the professionalism of the
workforce.

As noted, the crisis seems to have affected
only the private sector, meaning that,
according to movements in the economy that
have significantly reduced sales and return on
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economic activity, it has adjusted its
personnel. Public sector efficiency can be
analysed in terms of revenues collected, to
cover expenses through tax levies imposed on
the private sector namely, the active
population.

CONCLUSIONS

Achieving a level of development for an
economy that is temporarily in a state of
imbalance can be achieved by assuming a
continuous reform program in which to
distinguish result indicators pursued by public
policy makers. Any deviation from the reform
process, any change in the strategy, depending
on the circumstances, lead to imbalances that
can only be covered by reducing public
spending, with severe consequences on the
level of the welfare. At the same time, the
continuous reform process aims to make the
business environment more reliable by
supporting entrepreneurial ideas in the form of
easy access to finance, encouraging risk-
taking in conditions of fiscal predictability,
attracting investment in order to create jobs by
optimizing  resources and exploitation
potential of them in conditions of
competitiveness.
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Abstract

The current challenges related to the Covid-19 pandemic raise concern regarding security and sustainability of the
global food system. As family farming plays a crucial role in the European agricultural sector, its support and
development are vital to ensuring food sovereignty and security, including rural areas. It is the predominant farm
model which accounts for more than 90% of the number of holdings and is considered as a main source of income
and employment for rural population. In the context of global health crisis it is important to focus the attention on
the issues and opportunities that family farms face. The aim of the study is based on an analysis of the observed
trends in various aspects of family farming, to discuss the effects of Covid-19 and to highlight the strategies for the
development of these agricultural production systems. The paper compares Bulgarian family farming with other EU
member states. The survey indicates that although family farms dominate in the EU agricultural structure, they face

number of challenges such as access to resources, financial aid, low competitiveness and investment activity.

Key words: food security, financial support, COVID-19 pandemic

INTRODUCTION

Family farms play a significant role in the
rural economy. They are key factor for food
security and increase the vitality of rural
areas.

Historically, the family farms are the first and
most widespread representatives of the family
and small business in the world.

The current challenges related to the Covid-19
pandemic raise concern regarding security and
sustainability of the global food system.
Family farming plays crucial role in European
agricultural sector, especially in the rural
areas. It is the predominant farm model which
accounts for more than 90% of the number of
holdings Family farming is considered as a
main source of income and employment for
rural population [20].

In the context of global health crisis it is
important to focus the attention on the issues
and opportunities that family farms face.

The aim of the study is to observe the changes
and trends in family farming, discuss the
effects of the Covid-19 and highlight the
strategies for development of the sector. The
paper compares Bulgarian family farming
with others Member-States of the EU.

MATERIALS AND METHODS

Despite the common use of the term family
farm, in the scientific literature the definitions
vary widely and depend on context, country
and aim of the survey [22].

One of the earliest definitions is proposed by
Marx (1867). Family farms are defined as
small farms engaged in production based on
family labour, where science finds no
application. Agricultural households use the
major part of their production to meet the
physiological needs of the family through
exchange with nature. Therefore according to
Marx they have poor opportunities for
economic and social development [32].
Chayanov (1986) considers important to
analyse of the economic activity of the rural
family, which uses own land and has no
interest in hiring external labour, but
sometimes is also engaged in non-agricultural
activities [9].

The most commonly cited definition of family
farming is that of Gasson and Errington
(1993). Their study is focused on six elements
and outlined also family and territory ties in
addition to labour and management [25].

The Food and Agriculture Organization
(FAO) defines family farms ,,as managed and
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operated by a family and predominantly
reliant on family labour, both women’s and
men’s. The family and the farm are linked,
coevolve and combine economic,
environmental, reproductive, social and
cultural functions” [21, 22].

On that basis, Eurostat (2019) considers
family farms as "farms in which at least 50%
of the workforce is family-owned." [20].
According to the authors of CIRAD-Tera
(1998), family farming represents the basic
link between agricultural activity and the
family  organization, affecting  assets,
production methods, motivation and decision-
making [10].

Berdegué and Escobar (2002) propose a
framework in order to characterise family
farms and dived them into three groups, based
on land, labour and/or capital assets, and
market environment [6].

Depending on the context, different surveys
outlined different definitions of a family farm.
They are most often based on: (1) the
employment of the family on the farm; (2)

farm  management; (3) the production
structure; and (4) business risk.
In order to observe the trends and

opportunities of family farms, conceptual
models of their behaviour can be presented.
Based on neoclassical economic theory,
family farms can be considered as profit-
optimizing economic agents. In this way, their
behaviour is explained by the economic laws
related to the marginal revenue and marginal
costs. The assumption that producers are
efficient suggests that the main driving force
of households is maximum profit. Efficiency
and profit maximization are seen as "two sides
of the same coin" [12].

The other model is related to the rental
opportunities - distribution of revenue and
cost between the actors is a form of land lease
in which the rent is a percentage of the total
yield of the farm.

Risk minimization and diversification is
another typical behaviour of some family
farms. Lipton (1968) presented the so-called
survival algorithm. According to his thesis,
poorer and smaller farms are risk avoiding
[31].
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The economic model of the leisure optimizer
is developed in 1920 by Chayanov. His model
is revised further by a number economists
such as Melor (1963) and Sen (1966). The
model outlines the exceptional vitality and
ability of family farms to survive in difficult
conditions. Farm household model is also part
of Chayanov theory. The author suggests that
his concept works more successfully in less
urbanized rural areas, and especially in cases
where farmers have the opportunity to rent
additional land [34, 41].

According to the European Council (1997),
family farms are a key element in the
European model of agriculture. This model
could lead to the diversification and
sustainable development [2].

The importance and future of family farms are
widely discussed in survey by IPC-1G (2016).
Based on their study some main
characteristics of the family farms can be
outlined [28] (Figure 1).

A very important feature of family holding is
that it has control over the main resources in
the farm, which gives autonomy. Other
feature is related to family farms as a source
of income and employment. Family holdings
are contributing to the rural economy and
related to concepts as pluriactivity and

multifunctionality [30].
family

Keeps the
tradition and
culture alive

Links the past ,
present and
future

Important for
rural economy

Provides
employment
and income

Entviroment
protection

Ensures food

Controls its
security and main
nutrition resources

Fig. 1. Features of family farms
Source: Based on Van der Ploeg (2013); Chatel (2014)
[44, 8].

However, there is far more than ownership,
employment and decision-making [22].
Family farm is also home to the farming
family and related to the connection and
interaction between members and relatives of
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the household. In addition family farms link
past, present and future [1, 45].

The family farming is also part of a rural
community and keeps culture and traditions
alive. Family farms have a key role in
maintaining biodiversity by using ecological
processes and balances [38].

According to the FAO, 90% of the farms in
the word can be defined as family farms and
rely mainly on family labour [21]. Bruni and
Santucci (2016) conclude that this type of
farms are very successful in helping rural
poverty reduction [7]. In number of regions of
the EU, especially in Bulgaria family farms
are key driver for this process [35]. In recent
decades, however, family farming has
changed significantly and these farmers face a
number of challenges. Based on a study by
the European Parliament, they are grouped
into the three dimensions of sustainability:
economic, environmental and social.

In this document the main economic
challenges to family farms are systemised as:
access to resources (land and capital), access
to markets and their role in value chain [18].
On the other hand, European Commission
(2012) indicates that social challenges are
related to age structure and the role of women
[14]. In addition, several challenges to family
farming are linked to the geographical patters
— for example  mountainous  and
underdeveloped regions which are distant
from urban centres and have less alternatives
for employment [18, 24].

The study analyses the trends and outlines the
patterns in family farming development based
on the data from Farm structure surveys in the
European Union Member-States.

Eurostat definition and classification of family
farms is used.

RESULTS AND DISCUSSIONS

In terms of their number, family farms are
predominant structures in EU agriculture.
(Figure 2).

According Eurostat (2019), 95 % of all 10.5
million farms in the EU are classified as
family farms [20]. The share increases by
almost 2 percent points compared to the Farm
structure survey in 2013.

More than one third of family holdings in the
EU are concentrated in Romania (3.4 million).
Poland (1.4 million), Italy (1.1 million) and
Spain (0.8 million) are the next three Member
States with the largest number of family
farms.

The share of family farms in total holdings is
the highest in Luxemburg (100%), followed
by Romania (99.21%), Slovenia (98.7%),
Ireland (98.86%), and Poland (98.75%).

Luxembourg
Romania
Ireland
Poland
Slovenia
Greece
Lithuania
Cyprus
Hungary
Croatia
Malta
Italy
Latvia
Bulgaria
Austria
Portugal
Germany
Sweden
Netherlands
Finland
Spain
Czechia
Slovakia
Denmark
Belgium
Estonia
France
EU-28

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Fig. 2. Share of family farms in total farms in the EU,
2016 (%)

Source: Eurostat statistic explained, Farm structure
survey, 2016.

On the other hand, the lowest share is
registered in France (68.34%), Estonia
(77.84%) and Belgium (84.03%). Bulgarian
share is close to the EU-28 average (94.4%)
and decreases slightly in comparison to the
results in 2013 (95.5%). Based on the data it
can be concluded that family farming are
important part of in European agriculture and
play significant socio-economic role. In the
rural area there are ensuring food security,
help in poverty reduction and mitigation of
global pandemic crisis.
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Another important indicator is the average
size (Figure 3). In the scientific literature, the
term “family farming” is often related to
“smallholder farms” [11]. On the other hand,
FAO (2014) suggests that farm size can be of
a secondary importance in determining family
farms [21]. Farm size depends on agro-
ecological and socio-economic conditions.
The latter is confirmed by the Eurostat data.
The average size of family farms in Member
States varies significantly.

Luxembourg
Denmark
Germany

Finland
France
Sweden |
Belgium |
Ireland |
Czechia |
Netherlands )
Estonia |
Latvia
Austria
Spain
Slovakia |
Lithuania
EU-28
Ttaly
Poland
Portugal
Croatia
Slovenia
Hungary
Bulgaria
Greece
Cyprus
Romania
Malta

i

0.00 1000 2000 3000 4000 5000  60.00

Fig. 3. Average size of family farms, 2016 (hectares per
farm)
Source: Farm structure survey, 2016.

Family farms are the largest in Luxembourg
(62 hectares per holding) and Denmark (52
hectares per holding). On the other hand the
smallest family farms are registered in Malta
(2.51 hectares per holding), Cyprus (2.02
hectares per holding) and Romania (1.17
hectares per holding).

Bulgarian family farms have average size of
5.25 hectares per holding which is smaller
than EU-27 average (10.84 hectares per
holding).
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Based on the data, it can be concluded that
family farms are predominantly small in most
of the EU Member-States (Figure 4).

Slovakia =S
. ! [ |
Czechia s
. ! ! [ |
Bulgaria SEE:S:S]
. I N N
Estonia =S50
I N N
France ST
I N B
Hungary SESTTTTETTTTNNNNTNTNNT]
I N
Portugal R R AR
. I
Romania S
I N
Denmark S —
Spain I I —
EU-28 ey
Croatia =g -
Germany T -
. I
Llatvia S
Lithuania —
Greece —
Swed -
weaen
|
Cyprus M T RS
Belgium MR
Finland
Italy
Luxembourg
Austra ST
Poland S S e e ]
Netherlands
Slovenia
Malta = R W
reland @ ey

0% 20% 40% 60% 80% 100%
Farms with only family workers

@ Farms where family workers make up 50% or
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50% (not 0)
B Farms with no family labour force

Fig. 4. Distribution of the utilised agricultural area by
type of farm labour, 2016
Source: Farm structure survey, 2016.

However, the countries can be divided into
groups - the first group, with an average size
higher than the EU-28, the second group with
an average size around the EU-28 and the
third group - lower than the EU average.

The majority of Eastern-European countries
and new Member-States are in the third group.
After the accession of Bulgaria and Romania,
the number of farms in the EU has doubled.
Majority of family farms in these countries
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were very small holdings based on self- or
semi-sufficiency [17].

By contrast, the first group of the farms
includes Western European countries which
have different agricultural structure and
production patterns.

Family farms concentrate more than 62% of
all UAA in the EU-28 (Figure 3). In 2016 the
lowest shares is recorded in Slovakia (16.3
%), Czech (21.9 %) and Bulgaria (22.2 %)
[4].

By contrast, the highest shares of UAA are
registered in Ireland (97.4%), Malta (95.3%)
and Slovenia (97.45). The results in these
countries show that the UAA is concentrated
mostly in commercial farms and large
enterprises. Although the share of family
farms in total number of holding is more than
80% in almost all Member-states, the share of
family farms in UAA shows different trends.
The access to land is pointed out as a main
issue for family farming. There are wide
variations that also influence rental contract
conditions, which distorts the land markets
[42, 26]. According to the Transnational
Institute (2013) there are serious challenges
related to the term “land grabbing” in the EU
[43].

In Bulgaria this process is changing the rural
regions substantially and therefore is leading
to numerous social, economic and ecological
challenges.

Other important indicator related to the topic
is the generated standard output (Figure 5).
Family farms account for 59.5 % of the value
of produced output in the EU-28. In Ireland
(92.8%), Slovenia (89.1%) and Greece
(88.4%) is registered the highest share of the
indicator.

By contrast, the lowest share of standard
output is generated in Slovakia (13.9%), the
Czech Republic (15.1%), Estonia (20%) and
Bulgaria (31.3%) [5].

Based on these data it can be outlined that the
trends in standard output distribution are in
parallel with land concentration tendencies.
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Fig. 5. Distribution of standard output by type of farm
labour, 2016

Source: Eurostat statistics explained.

Another serious challenges for family farming
is related to generation renewal and aging.
(Table 1).

According to Eurostat (2019) one third of
farm managers are 65 years or over. In family
farms including only family workers, the
share of managers aged over 65 is 34.3 % and
is much higher than in non-family farms (9.3
%). In Cyprus and Romania more than 60 %
of all family farms are managed by older
farmers [3].

Young farmers are often employed in larger
or commercial farms mainly due the better
working conditions and bigger wage.

The share of young farm managers under 40
in family farms is the highest in Luxembourg
(26.0 %), Austria (21.7 %) and Poland (20.0
%). On the other hand, in Cyprus (2.9 %) and
Portugal (3.3 %) their share is the lowest.
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In Bulgaria, both the share of young farmers
and older managers is higher than the EU
average.

Table 1. Farm managers by age class (%)

Family farms
Countries
Managers less Managers 65
than 40 years years of over

EU-28 9.92 32.26
Belgium 8.24 18.24
Bulgaria 12.66 35.61
Czech Republic 7.57 23.36
Denmark 5.55 25.21
Germany 13.01 7.49
Estonia 9.00 28.93
Ireland 12.60 28.85
Greece 8.18 33.13
Spain 7.03 28.56
France 9.40 13.47
Croatia 9.57 32.66
Italy 7.51 40.03
Cyprus 2.94 43.71
Latvia 8.94 29.66
Lithuania 11.76 30.57
Luxembourg 26.00 29.00
Hungary 12.13 30.26
Malta 6.10 29.10
Netherlands 7.35 17.11
Austria 21.67 6.98
Poland 20.03 11.59
Portugal 3.31 50.10
Romania 7.31 44,27
Slovenia 9.16 28.87
Slovakia 16.56 19.56
Finland 7.14 6.86
Sweden 9.83 23.26

Source: Farm structure survey.

In general, the generation renewal is

substantial issue, especially with regard to the
future of European agriculture. Zagata,
Sutherland (2015) suggest that “young farmer
problem” affects mainly small farms, which
are predominant structures in the agriculture
of Southern and Eastern European countries
[46].

The issue with aging of farm manager may
have negative effect on the future
sustainability of family farming in the EU,
since older farmers are usually with lower
education, less willingness to take risk and to
implement innovative technologies [18].
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Impact of Covid-19 on family farming
Nowadays agriculture is facing number of
challenges such as climate change, ensuring
food security and sovereignty. COVID-19 as a
global pandemic is a major concern and put
the lives of billions at risk [23]. This crisis has
significant impacts on countries, regions and
the most vulnerable groups of the society.
Family farmers are also affected by the
pandemics.

The impact of the crisis related to COVID-19
can be found in the following directions: (1)
The market access of the farmers is limited
due the closed farmers’ markets and lack of
procurement opportunities.  On the other
hand, during the pandemic there are changes
in consumer’s behavior and perceptions; (2)
The restrictions during the health crisis led to
restaurant closures and decrease demand for
fresh products. This is affecting family
farmer’s productive capacities and small
holding are particularly vulnerable. (3)
Majority of family farmers, together with their
main professional activity rely on agriculture
to provide an additional income. In rural
areas, COVID-19 led to decrease of their main
income due restrictions and closures in
various sectors. Based on that family farming
becomes important source of employment in
order to ensure normal standard of living. 4)
On the other hand, often except agricultural
production, family farmer’s income 1is
supplemented by permanent or temporary
additional employment. The pandemic caused
crises in economic activities and small
businesses in rural areas and on that basis in
family farmers' wellbeing. This process can
affect negatively family farming production
potential and opportunities for development.
In order to address the challenges related to
the  COVID-19 pandemic,  European
Commission (2020) [16] proposed measures
that can be divided into: (1) Measures to
ensure food supply chain- for seasonal
workers and secure food systems; (2)
Measures that directly are supporting farmers
and rural areas like flexibility of financial
instruments implementation under Rural
development program (RDP). There are also
new measures for farmers and small and
medium enterprises under Pillar I1. (3) Market
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measures like private storage aid for dairy and
meat products. Also there is flexibility for
market support programmes in the some
sectors (fruits and vegetables, olives and olive
oil, apiculture). (4) CAP simplification and
flexibility related to the deadlines for CAP
payment applications and less farm on-the
spot monitoring visits.

The COVID-19 pandemic has consequences
for family farming such as disruption of the
food supply chains because of lockdowns, but
also a major economic issues [47]. The
situation remains uncertain. According to the
World Health Organization, even worse
consequences are expected in the future years
[29]. Some authors predict that this virus will
continue to circulate for a least couple more
years [40].

There are various studies related to the
institutional modelling of changes in the CAP
and the impact on agriculture and rural areas
[13, 33, 19, 39].

Based on a different model of family farmers,
government policy could be directed in
different aspects. The profit maximization
family farms generate good income and have
competitive advantages compare to the other
family holdings. In practice, their behaviour is
very close to that of the large commercial
businesses. Therefore these farms are more
successful in accessing investment support
under Pillar Il.  On the other hand, their
number is small and does not require
specifically targeted measures expect the
proposed by  European  Commission.
However, it can be assumed that: (1) if
producers are competitive but limited by the
technologies in the long run agricultural
productivity can be increased changing
resources or/and technologies, such as large-
scale irrigation  facilities,  innovations
implementation, etc. (2) if the efficiency of
farmers is hampered by a lack of knowledge
in the field of new technologies - the policy
should focus on raising their awareness and
human capital development

However, most of the family farms are
smaller than profit maximizing holdings. For
this group agriculture could be considered as a
main source of income. In the European
Union, these farms are the important

agricultural structure. Agricultural support can
have significant effect on them due their large
number and significant potential. In some
Member-states these farms face serious
difficulties in applying and receiving financial
support for investments [27]. On one hand,
their size is too large to participate in small
farmer’s schemes. On the other hand, they
have been engaged in agriculture for a long
time and do not meet the criteria for young
farmers. In Bulgaria, although investment
measures of the RDP provide opportunities
for support for small family farms, the
requirements could be complied mainly by the
largest profit optimizers due to the heavy
administrative procedures. The high ceiling of
the eligible activities under the investment
measures, the formal requirements and the
relatively expensive consulting assistance
regarding the value of the project, make the
participation in these measures difficult for
the smaller producers. For these farms, the
effective and well-targeted agricultural policy
is essential.

In the other models of family farms
behaviour, the agriculture is a source of
additional income rather than a main activity.
Due pandemic, there is a decrease in income
from non-agricultural activities in rural areas
and the government should focus on social
measures.

In some Member-states, including Bulgaria,
agriculture is an additional income for
retirees. The rest of the income of these
producers comes from different types of
pensions which often are low. Therefore, for
them agriculture is vital, although they do not
have significant growth potential. These farm
households are very important in the
processes of poverty reduction in the country.
For this type of farms, measures with a
stronger social focus could be useful.

On the other hand, for hobby farmers, have
various motives - free time, the desire to
consume environmentally friendly and quality
products, enjoyment of rural life, farming
related to tourism activities and more. These
farms can be classified as "boutique™ or
"hobby farms”, which are not of great
economic importance. It could not be
expected the latter to be seriously affected by
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the various instruments of agricultural,
economic or social policy. However, due the
pandemic their significance could increase.
Established in 1962, the CAP main goal was
to ensure a stable supply of affordable food
and support farmers and their reasonable
living [36]. Over the last 60 years, EU policy
has changed and evolved, but family farming
remains one of the main official priorities.
However, numerous studies (Pe'er et al, 2018;
European Court of Auditors, 2018) pointed
out that financial support is unequally
distributed and ineffectively targeted [37].
Therefore, it’s the instruments for family
farmer support can be further developed [15].

CONCLUSIONS

Based on the analysis, some conclusions and
recommendations could be highlighted:
(1)Family farms remain an important part of
the rural economy and play a key role in
social  development and  biodiversity
maintenance;

(2)Family farms are the most common
structure in the EU agriculture. However, in
the majority of the Member-States they have
small average size;

(3)Access to land remains a major problem
for family farms, with some negative
processes such as “land grabbing’’ and market
distortions.

(4)Generation  renewal s
challenge for family farming;
(5)The COVID-19 pandemic as a global
challenge has had consequences for family
farming;

(6)Experts predict that the crisis will continue
and will have long-term consequences in a
number of sectors;

(7)Family farm remain major source of
income in rural areas, especially during the
COVID-19 pandemic.

Therefore, agriculture policy should consider
their vital role and propose measures well-
designed for their different needs and models
of development

Family farmers are a key factor for
sustainable development of rural areas. These
agricultural holdings have a personal interest
in protecting the environment, as well as in

other  major
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increasing the socio-economic development of
rural areas.

During an economic or other crisis, society
relies on them. The market is not able to take
into account the positive externalities that they
create, hence there is an underestimation of
their social significance. Therefore, the
awareness of family farming role in those
processes needs to be improved. On the other
hand, different types of farmers react in a
different way to the agricultural policy.
Knowing and observing the specifics of the
individual groups of family farms could help
the governments in shaping the future
agricultural policy of the EU.
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Abstract

The concept of social entrepreneurship is relatively new, both as a theory and as a practice, and is entirely
determined by the economic and cultural challenges in Bulgaria. The promotion of innovative ideas in public policy
plays a crucial role in supporting the values of an active-oriented problem-solving social system. These views are
fundamental to the ongoing social reforms in Bulgaria and focus on the development of social entrepreneurship and
policies that support social enterprises. The purpose of this article is to explore and identify the challenges and
policies for social enterprises and social entrepreneurship in Bulgaria and their sustainable development. This
research presents the results of a pilot study held in Bulgaria under the SESBA Project - Social Enterprise Skills for
Business advisors. The field studies were carried out on the basis of primary and secondary data. The collection of
the primary data included a questionnaire survey to collect information by using a face- to-face interview. The
secondary data were extracted from official data, reports and official websites, etc. The challenges for Bulgaria
regarding the development of social enterprises can be formulated as follows: need for sectoral reforms,
opportunities for capacity building, opportunities for startup funding available and prioritizing a target group.

Key words: social entrepreneurship, social enterprise, challenges

INTRODUCTION enterprises, which ultimately reflects on their
sustainability and efficiency.

It is important to note that the National
development  program: Bulgaria 2020
identifies a specific area of impact and
measures related to the social
entrepreneurship, in particular in Priority:
Reducing poverty and promoting social

Social enterprises are a way for creating jobs
and increasing training level of the population
as sustained by the EU policy [3].

Social enterprises operate in Bulgaria and
develop traditionally as a means of providing
employment and in the fields of education,

social services and in rare cases, education, ~Inclusion, Providing employment
health and culture. Therefore, a key factor for ~ OPPOrtunities and raising wages: “promoting
their future development are upgraders Entrepreneurship - ‘¢ncouraging
reforms in these areas, market liberalization ~ entrepreneurship, including social

entrepreneurship for unemployed persons and
persons from disadvantaged groups."

As main features of social enterprise are
included: achieving social purpose; making of
economic activity; predominantly
reinvestment of profits back into the business
than distribution among individual partners,
shareholders, founders/members.

In terms of the types of legal and
organizational forms through which one can
develop social enterprise, inconsistencies and
discrepancies are observed between different
strategic documents and programs (The
national concept of social economy;

and provision of a quick and easy access to
services for consumers.

At present in the Bulgarian legislation there is
no a legal act that gives the legal regulation of
the activities of the social enterprise or social
entrepreneurship. There is a fragmented legal
regulation of individual sectors (social service
providers, specialized enterprises for people
with disabilities), where subjects engaged in
activities are covered by social enterprises,
but this approach is rather negative effect on
the development of a coherent state policy to
support the social economy and social
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Operational Program "Human Resources
Development” 2014-2020).

There is no unified framework and general
binding characteristics of social enterprises.
This makes it difficult referencing them in
each case to an enterprise and determination
what is a social enterprises or not. Solving this
problem would have been related to more
effective planning and efficient spending of
public funds to promote the development of
social entrepreneurship.

In the last decade the concept of developing
and promoting the social economy and social
entrepreneurship has been part of the
European Union's policy to tackle the social
exclusion of wvulnerable individuals and
groups [4].

The purpose of this article is to explore and
identify the challenges and policies for social
enterprises and social entrepreneurship in
Bulgaria and their sustainable development.

MATERIALS AND METHODS

This research presents the results of a pilot
study held in Bulgaria under the SESBA
Project - Social Enterprise Skills for Business
advisors. The field studies were carried out on
the basis of primary and secondary data.

The collection of the primary data included a
questionnaire survey to collect information by
using a face- to-face interview. The secondary
data were extracted from official data, reports
and official websites, etc.

The collection of the primary data included a
questionnaire survey to collect information
and data by using a face-to-face interview.
The secondary data were extracted from
official data, reports and official websites, etc.
The current study provides implications that
social enterprises and social entrepreneurship
are facing a number of challenges related to
their better visibility, creating a more
favorable legal and institutional environment
for their operation, as well as providing better
financial opportunities for their development.
[5].

The challenges for Bulgaria regarding the
development of social entrepreneurship can be
formulated as follows: broad understanding of
the social enterprise; need for sectoral
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reforms;  prioritizing a target group;
opportunities ~ for  capacity  building;
opportunities for startup funding available.
There are no adequate and consistent
programs funded with public funds for
capacity building for the development of
social enterprises as such. Especially it is
important for social enterprises NGOs, par
excellence recognized their business as social
enterprises, to upgrade their entrepreneurial
skills and visibility on the market [6]. The
implications on the funds allocated for the
development of social enterprises in various
national initiatives and mechanisms lead to
the conclusion that substantial financial
resources are allocated, but at the same time
social enterprises received support fail to
achieve financial sustainability and remain
project-oriented. This prevents, on the one
hand, social enterprises to build their own
image in the business environment and
become recognizable in society, and on the
other - to establish themselves as a successful
tool for achieving the objectives of national
social policies [1].

RESULTS AND DISCUSSIONS

Social enterprises are established in order to
accomplish  certain ~ social  objectives
(overcoming social injustice or social
inequalities with regard to vulnerable groups
of people or achieving socially significant
goals in the sphere of ecology and sustainable
development) and their whole economic
activity is subordinate to these goals and
objectives, as opposed to profit-making
objectives for the benefit of individuals.

The activities of social enterprises can be
defined as crucial in helping the state policy
on social inclusion of vulnerable groups.
Social enterprises pursue socially significant
objectives:

Social benefits are measured by integration
and employment of disadvantaged people, the
contribution to the process of social inclusion
of other vulnerable people [7].

The following challenges faced by Bulgarian
social enterprises have been identified [11,
12]:
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-Lack of regulatory legal framework to
provide a definition for a social enterprise so
that the policies in the field to be properly
targeted; in Bulgaria there is not yet a legal
definition for a social enterprise, but there are
a set of characteristics (in the National
Concept of Social Economy) that can serve as
a starting point for defining a social
enterprise.

-The majority of social enterprises in Bulgaria
focus on providing different types of services
(passive), while social entrepreneurship
should move towards active inclusion of
target groups in the process [8].

Cluestion 32: Are you

-Lack of sufficient preferences related to the
marketing of products offered by social
enterprises.

-The need of training and motivation of
people who work in social enterprises and of
those who are willing to work in them [9].
Involvement in social enterprises

Answers to the question concerning the
involvement in social enterprises and the
following explanations point out the
misunderstandings and confusions between
volunteering, philanthropy, corporate social
responsibility and social entrepreneurship.

involved in a social

enterprise?

m Yes

Mo

Fig. 1. Distribution of the answers regarding the involvement in social enterprises

Source: Own calculation.

National policies to promote social enterprises
should provide concrete measures regardless
of  their nature  (legal, financial,
administrative) must comply and achieve as a
result those principles:

(a)Promotion and sustainability

-Support for social entrepreneurship should
include the release of public funds to support
the activities of social enterprises to deal with
social problems;

(b)Coordination and decentralization
-Establishment of mechanisms for the
participation of social enterprises in the
planning and evaluation of policy for social
entrepreneurship at national level;

-Creation of conditions for development of
social entrepreneurship at the local level,
according to the specificities and the needs of
the territory by involving the municipalities in
this process (in local and regional strategies).
(c)Solidarity and Partnership

-Creation of conditions for cooperation,
consultations, open dialogue and sharing
responsibility among all stakeholders [10].
Support of the activities undertaken by social
enterprises and innovation policies:

-Social marketing and promotion of social
economy and social entrepreneurship;
-Training and qualification for people
employed in social enterprises, specialized
enterprises and cooperatives of people with
disabilities;

-The evaluation on the advisory services
needed by social enterprises show a great
variety of topics that should be covered. The
assessments for all listed options in the
question are good to very good: legal services,
technology, finances, fund raising,
participatory leadership, business planning,
market analyses, participation in funding
programmes, access to markets, strategic
planning, governance [2].
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Question 15: What support do social enterprises
need?

Bulgaria

Fig. 2. Answers to the question regarding what kind of support do social enterprises need

Source: Own calculation.
CONCLUSIONS

Implementing the strategy “"Europe 2020" in
Bulgaria, a National Reform Programme is
developed. There are four priority areas:
better infrastructure; competitive youth
(reducing the share of early school leavers,
increasing the number of young graduates,
encouraging young scientists realization of
young people in Bulgaria); better business
environment (higher employment, more
investment, incl. in innovation); more trust in
state institutions (protection of interests of
citizens and businesses, social justice and
security).

The concept of social entrepreneurship is
relatively new, both as a theory and as a
practice, and is entirely determined by the
economic and cultural context in Bulgaria.
There is a need key legislative changes to be
taken in order the measures set in strategic
and political national documents to become
real mechanisms to  support social
entrepreneurship in Bulgaria. The successful
development of social enterprises requires the
creation of sustainable partnerships between
business, NGOs and the public sector -
partnerships in which each of these actors
recognizes its role to achieve socially
important objectives and is willing to invest
resources in that.

Social enterprises in Bulgaria carry out their
activities in different sectors, with the most
significant participation being in delivering of
social services; recruitment of people with
disabilities; mediation in finding employment
of unemployed people; provision of health
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services; activities in the field of education,
etc. [9].

The challenges for Bulgaria regarding the
development of social enterprises can be
formulated as follows:

-Need for sectoral reforms;

-Opportunities for capacity building;
-Opportunities for startup funding available;
The need for social entrepreneurship and the
challenges faced by Bulgarian social
enterprises develops new models of active
social support and involvement, in which
users and customers are encouraged to assume
greater responsibility.
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