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ABSTRACT

The slowdown in agricultural growth in Russia determines the development of an innova-tion base for
expanding exports. Therefore, the formation of a new social class of farmers-entrepreneurs, focused on
the implementation of innovative activities, becomes relevant. The aim of the study was to develop an
econometric model for assessing the economic types of farmers-entrepreneurs according to the system
“innovator versus conservative” using the example of the agro-industrial complex. The questionnaire
method was used to determine the levels of innovative development of the respondents. The survey was
conducted from October 2017 to December 2019; 900 farmers from Tver, Kursk, Tambov, Penza,
Arkhangelsk, Kurgan, Leningrad regions, as well as Yakutia took part in it. Using the method of cluster
analysis, all classes (categories) of farmers-entrepreneurs are determined by the level of innovation.
Depending on the type of enterprise, clas-sification functions of farmers have been developed. As a result,
the structure of the agribusiness environment in Russia was determined.
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INTRODUCTION

Agriculture is one of the priority sectors of the
Russian economy. Its development is actively
supported by the state, both at the macro and
micro levels. Thus, 75% of the profits of the
Agro-Industrial Complex (AIC) companies were
subsidized by the state over the past four years
(Avksent'ev et al., 2019). At the beginning of
2019, federal budget of the Russian Federation

allocated 248 billion rubles in terms of the State
Program of Agricultural Development and
Regulations for Markets of Agricultural
Products, Raw Materials and Food. That is 2.5%
more than was planned (Deloitte, 2019). For the
first half of 2019, almost 131.7 billion rubles
were used, which is 43.7% of the budget
allocations planned in the Program for 2019.
The largest share of the funds was involved for
the support of the subprogram “Development of
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agricultural sectors” (77%) (Deloitte, 2019).
Despite the active support of the agricultural
industry by government, the business
assessment of the industry has become less
positive compared with 2018. The index value
has decreased by 14 points, which is to the
value of 0.26 (Deloitte, 2019). The share of
agriculture in Gross Domestic Product (GDP) in
real terms decreased by 0.2 percentage points
over the year and amounted to 4.1%, while the
share of GDP in current prices decreased by 0.4
percentage points. In addition, at the end of
2019, agriculture showed a negative trend (-
2.1%), decreasing by 3.5 percentage points
compared to 2018 (Avksent'ev et al., 2019).
Import substitution and a sharp increase in
exports have become the main objectives of the
agrarian policy of the recent years (The Russian
Government, 2012). Only high rates of industry
development would contribute to the
achievement of the goals for export growth and
import substitution. According to the results of
the study, conducted by the analytical company
Deloitte, there were two Kkey factors
determining the AIC development in Russia in
2019. The first factor reflects the level of
government support for the industry. In this
aspect, the State program of integrated
development of rural territories provides the
increase in federal budget expenditures on rural
development from 79 to 1057 billion rubles
(13.4 times) (Deloitte, 2019). The second factor
is the development of the production and
technical potential of the industry (Shutkov,
2019; Buzdalov, 2016). To ensure the second
factor, the foresight of scientific and
technological development of the agro-
industrial complex of the Russian Federation for
the period until 2030 has been developed. That
means that in modern conditions, the
development of agriculture depends on an
effective innovation policy, whose goal is to
introduce advanced technologies, inventions,
forms of labor organization and production
management based on the achievements of
scientific and technological progress (Nikolaeva,
2014; Mazur et al, 2016; Gunyakov &
Gunyakov, 2013).

It should be noted that farm enterprise is the
most dynamically developing sector of Russian
agriculture. More than 205 thousand farms
annually increase agricultural production.

Alongside with private farms, entrepreneurs
produce up to 48% of agricultural products in
the country (TASS Russian News Agency, 2020).
The analysis of the entrepreneurial activity in
the agricultural sector in developed countries
shows that, even in terms of risky activities,
they play a leading innovative role in the
development of high-tech production and the
innovations implementation in the industry (Xie
et al, 2019; Kostyaev, 2018). Without the
implementation of innovations, which provide
the automation of agricultural activities and the
formation of a new class of innovative farmers,
it is impossible to ensure the scientific and
technological development of the agricultural
sector in Russia. The participation of a farmer
entrepreneur in innovative processes is
determined by the psychology, namely by the
particular personal qualities and the assigned
roles in innovation management. Therefore, the
main objective of this study was to determine
the qualitative characteristics and categories of
farmers by the example of the entrepreneurs in
Russian regions. The research was based on the
innovative theory of Schumpeter. Another goal
of the study was to determine the main
quantitative levels of categories of farmer
entrepreneur in the “innovator vs. conservative”
system and the structure of farmer
entrepreneurs in the current economic
conditions and to justify the consequences for
the industry and the region.

LITERATURE REVIEW

As a rule, entrepreneurs as economic agents
provide the development of innovation in
economic sectors. For the first time, the
fundamental features of an entrepreneur as a
subject of innovation were studied in the works
of the French economist Jean-Baptiste Say (Say,
2018), who believed that an entrepreneur
should create new methods of production and
management, as well as understand people and
take risks. According to Peter Drucker (1909-
2005), a well-known American management
researcher (Drucker, 2008), entrepreneurs are
able to find an economic resource where others
do not notice it. They try to create opportunities
in the process of their professional activities and
business development.
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A number of scientists studied innovations
development in economic sectors by means of
evolutionary theory within the “innovator vs.
conservator” system (Newman et al, 2018;
Jones & Barnir, 2019; Neneh, 2019). An
important role for the success of innovations in
any sphere of the economy and in agriculture, in
particular, is assigned to so-called innovators
(Adukov & Aidinova, 2016; Sharapova, 2017).
These are people who voluntarily support and
promote the innovations. They actively seek
new ideas, turn them into innovations and bring
them to market. People who actively and
intensively encourage innovations in the field of
economics have been the focus of research for
more than fifty years (Schon, 1963; Witte, 1977,
Maidique, 1980; Markham, 2000; Aeeni et al.,
2019; Zaremohzzabieh et al., 2019; Mthanti &
Ojah, 2017; Youssef, Boubaker & Omri, 2018;
Dvoulety, 2018).

According to Schumpeter (2008), in terms of
market economy, the entrepreneur innovator is
the motive power of changes that unbalance the
economic system. In the context of innovations
implementation, the usual order is changed by
innovative entrepreneurs, who drive the
conservatives out from economic interactions
and occupy the vacant spaces. However, both
“innovators” and “conservatives” perform a
certain positive function in economic activity.
The presence of “conservatives” allows us to
identify and define innovation. In addition, they
ensure the preservation of existing standards
until the “innovators’™ activity contributes to
the transition to new standards, which
gradually become more attractive. The total cost
of the “conservative” is lower than the costs of
the “innovator” (Schumpeter, 2008).

Entrepreneurship is based on systematic
innovation, i.e. search and implementation of
new opportunities to meet human desires and
needs. The entrepreneur’s participation in
innovative processes is determined by
psychology. Firstly, the entrepreneurs tend for
creativity and innovation. This makes them look
for new ideas and implement them. In general,
most researchers admit that innovative
entrepreneurs have the following personal
characteristics: the need for autonomy and
independence, optimism, motivation,
responsibility, professional adherence,

leadership, self-organization, self-identification,
flexibility and communicativeness, rationalism,
and individualism.

The analysis of scientific literature also shows
that personal characteristics of a conservative
entrepreneur can be classified according to the
following  traits:  absolutism, pessimism,
traditionalism, archaism, awareness, anti-
individualism, anti-rationalism, and ideologism
(Newman et al., 2018; Jones & Barnir, 2019;
Neneh, 2019; Cipollone & Giordani, 2019; Paul &
Shrivatava, 2016; Klein, 2016).

At the micro-level, the problem of the
evolution of the “innovator vs. conservative”
system is reduced to the coexistence of these
groups of agents within a single economic
organization, namely, the company that has
both “innovators” and “conservatives” (Newman
et al., 2018). In these terms, new products and
markets are being developed, although “old”
items are also being produced. This combination
provides a certain safety margin for the
company, contributes to the effective
distribution of resources and, finally, has a
positive effect on the development of the
organization (Novikova et al., 2016; Al-Hashimy,
Al Jubair & Jasim, 2019; Vu et al., 2019). At the
macro-level of the economic system, the main
issue is to find the most appropriate
combination of the number of “innovators” and
“conservatives”. It should be noted that most
scientists admit priority of “innovators” in the
dichotomy “innovators vs. conservatives”
(Newman et al., 2018). Since “innovators” act as
the generators of economic progress, therefore,
economic policy should ensure not only the
emergence of new “innovators”, i.e. stimulate
innovation, but also support this model of
behavior. The economic roles of entrepreneurs
are significant for the successful
implementation of innovations in the industry
and in the economy as a whole. The only
problem is that in order to encourage an
innovative model of the economic agents’
behavior, an effective state policy should be
provided. The authors of the present study
highlight the necessity of the assessment of the
entrepreneurs’ innovative potential in the entire
economy or in a specific sector. It was observed
that these aspects were considered by scientists
only in terms of economic theory. Thus, the

www.ieeca.org/journal 257



The Econometric Model for Assessing the Economic Category... Alexander Semin, Mikhail Kislitskiy

researchers determined the motivations of the
behavior of “innovator vs. conservative” system
and the results of changes in the behavior of
economic objects. The authors of the present
study consider that an effective model of
innovations  development requires the
formation of an approach for identifying the
type of entrepreneur in the economy.

METHODS AND MATERIALS

The methodology of the study was based on
the method of questioning, cluster and
discriminant analysis. The survey involved 900
farmers of Tver, Kursk, Tambov, Penza,
Arkhangelsk, Kurgan, and Leningrad regions, as
well as Yakutia. The goal of the research was to
study the innovation level, to determine the
socio-economic characteristics of the innovator
and to obtain quantitative estimates for the
development of the model for innovation level
identification.

Statistical universe with a confidence interval
of 95% is regarded as a sufficient sample, which

is presented by a sampling frame of 273 people.
The research involved farmers from the regions
with medium innovation level (Roscongress,
2018). In the regions selected for the study, the
deviation from the average indicator of
innovation in Russia is 101.8% (Roscongress,
2018). The sufficiency of the sample is
confirmed by the compliance with the
requirements for the size of the sample (with a
possible deviation of 1.8%). The research
involved farmers of different age categories,
marital status, level of education, fields of
activity, and regions, characterizing the
innovation level in Russia. Therefore, the results
of the present research characterize the
innovation level in the entire country. The
socio-economic characteristics of the innovator,
a model for identifying the innovation level, and
the distribution of farmers by innovation level
are universal for Russia.

The survey was conducted in person in several
stages from October 2017 to December 2019.

Table 1. Reliability of the questionnaire to determine the category of farmer entrepreneur within the

“innovator vs. conservative” system.

. . Alpha If
Indicator Question Deliete d
The First Block
X1.1 How old are you? 0.87
X12 Place of birth? 0.88
X13 How many siblings do you have? 0.87
X14 Are you married? 0.88
X15 Do you have any children? 0.9
X1.6 How many children do you have? 0.9
X1.7 What is your education level? 0.87
X18 What did you major in? 0.86
X19 What area do you work in? 0.87
X110 Are you related to agriculture? 0.85

Rate from 1 to 10 the frequency of laptop use, where 1 is “very rare” and 10 is
X1.11 w ” 0.86
constantly”.
X712 }‘Kate from 1 to 10 the frequency of tablet use, where 1 is “very rare” and 10 is 0.88
constantly”.
Rate from 1 to 10 the frequency of smartphone use, where 1 is “very rare” and 10
X1.13 o " 0.87
is “constantly”.
X114 How many hours a day do you spend online? 0.83
X115 How many hours a day do you watch TV? 0.87
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The Second Block (Table 1: Continues)
x21 Rate from 1 to 10 the ability to make decisions independently and reasonably, 0.93
’ where 1 is “not capable”, 10 is “able to make decisions independently”. ’

Rate from 1 to 10 the necessity to make decisions at work, where 1 is “do not have
X2.2 LT L 0.9
to make such decisions”, 10 is “always have to make decisions”.
Rate from 1 to 10 your satisfaction with the decisions you made, where 1 is “not
X2.3 AP AP 0.91
satisfied”, 10 is “completely satisfied”.
Rate from 1 to 10 the interest in your business development, where 1 is “not
x24 . RS, . ” 0.9
interested”, 10 is “very interested”.
X2.5  Rate from 1 to 10 your reliability, where 1 is “not reliable”, 10 is “reliable”. 0.94
Rate from 1 to 10 whether you are ready to bear responsibility for your actions,
X2.6 o . s N 0.91
where 1 is “not ready”, 10 is “ready”.
x27 Rate from 1 to 10 your professional adherence, where 1 is “not adherent, I can 0.89
’ easily change my field of activity”, 10 is “adherent”. ’
Rate from 1 to 10 your readiness to develop your business until the last, where 1
X288 .. .o ” 0.9
is “not ready”, 10 is “ready”.
Rate from 1 to 10 your comfort as a leader, where 1 is “not comfortable”, 10 is
xX29 . " 0.91
comfortable”.
Rate from 1 to 10 whether you are respected by colleagues and friends, where 1 is
x2.10 . w oA u " 0.91
not respected”, 10 is “respected”.
Rate from 1 to 10 how good you are at time management, where 1 is “not good”,
X211 - " 0.9
10 is “good”.
Rate from 1 to 10 whether you are able to plan your time, where 1 is “not
X212 R ” 0.91
capable”, 10 is “capable”.
Rate from 1 to 10 whether you are able to evaluate your actions critically, where 1
X213 .. oA ,, 0.92
is “not capable”, 10 is “capable”.
Rate from 1 to 10 whether your self-esteem (about your personal and professional
qualities, place in business development) corresponds to your colleagues’ opinion,
X2.14 S . S 0.91
where 1 is “personal opinion does not correspond to the colleagues’ opinion”, 10
is “personal opinion corresponds to the colleagues’ opinion”.
Rate from 1 to 10 whether you are able to avoid conflicts, where 1 is “not
X2.15 A " 0.9
capable”, 10 is “capable”.
Rate from 1 to 10 how adaptive you are to changing business conditions, where 1
X216 .7, - L R 0.91
is “not adaptive”, and 10 is “adaptive”.
Rate from 1 to 10 how easy it is to establish interpersonal contact, where 1 is
X217 . " o " 0.88
hard” and 10 is “easy”.
Rate from 1 to 10 how effective you are in communicating with people, where 1 is
X218 . e o 0.94
not effective”, 10 is “effective”.
Rate from 1 to 10 your disturbance about the losses after a well-planned financial
X2.19 transaction, where 1 is ‘depression”, 10 is “I am planning what I can do to 0.91
compensate for the losses”.
X220 Rate from 1 to 10 the degree of satisfaction with the results of your work, where 1 0.91
’ is “the lowest level of satisfaction”, and 10 is “the highest”. ’
Rate from 1 to 10 the level of your happiness, where 1 is “zero level of happiness”,
X221 - ! . . 0.9
and 10 is “the maximum level of happiness”.
Rate from 1 to 10 the importance of trust in your life, where 1 is “means nothing”,
X222 - . . . o 0.91
and 10 is “trust is the basis of existence”.
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The respondents were asked to answer
questions  regarding their social and
demographic, professional characteristics, and
innovation development (Table 1). The first
block of questions tends to determine the social
and economic characteristics of the innovator.
The second block of questions is devoted to the
study of innovation level according to the
criteria which were identified by means of the
scientific literature analysis, namely: autonomy
(indicators X2.1, X2.2), responsibility (X2.5,
X2.6), professional adherence (X2.4, X2.7, X2.8),
leadership (X2.9, X2.10), rationality (X2.71,
X2.12), self-identification (X2.3, X2.13, X2.14),
flexibility,  adaptability (X215  X2.16),
communicativeness (X2.77, X2.18), optimism
(X2.19-X2.2)[14-16,29-31].

The quality of the presented questionnaire
was evaluated by means of the Cronbach’s
alpha. For its calculation the values of the
indicators X7.2, X1.7-X1.9 were converted to
ordinal data, the values of the indicators X7.4,
X1.5, X1.10 to binary ones. To calculate the
coefficient, the program Statistica 12.0 was
used. The calculated value of the Cronbach’s
alpha for the first block was 0.87, for the second
block 0.91. These values confirm the internal
consistency of the questionnaire, its ability to
describe the social and economic portrait of a
modern Russian farmer-entrepreneur (Block 1)
and the level of innovation (Block 2). The values
of the coefficient are introduced in Table 1.

For the indicators X1.2, X1.4-X1.6, X1.12, X2.1,
X2.5, X2.13, X2.18 the values of the Cronbach’s
alpha are higher than the average. On the one
hand, if these indicators and corresponding
questions are excluded from the questionnaire,
it will be more consistent. However, it may lead
to the loss of informational content. Since the
total coefficient is high (0.87 for the 1st block,
0.91 for the 2nd) and the questionnaire is
consistent, these issues were not excluded from
the questionnaire.

The cluster analysis (Neskorodeva &
Pustovgar, 2015) was conducted to determine
the level of innovation development among the
Russian farmers (by the example of the farmers
of Tver, Kursk, Tambov, Penza, Arkhangelsk,
Kurgan, Leningrad regions, and Yakutia).

The results of a survey according to the
second block formed the statistical base. The
authors studied the entire spectrum of
innovation levels and developed a universal
model for determination of the innovation level
in Russia. For this purpose, the source data set
was supplemented with two observations, such
as: the first one corresponds to the minimum
possible values of indicators X2.7-X2.22(1 point
each), and the second, which corresponds to the
potential level of innovation development, i.e.,
10 points for indicators X2.7-X2.22. Thus, the
number of variables was 22, observations 902.
To determine the number of clusters and their
characteristics, the k~means method was used,
based on minimizing Euclidean distances to the
centers of the clusters.

For the analytical presentation of models to
determine the innovation level, the discriminant
analysis was used. The categorical dependent
variable was presented by the innovation level
corresponded to clusters 1-3 and independent
variables corresponded to the significant cluster
variables for X2.1-X2.6, X2.9-X2.11, X2.15,
X2.16, X2.18, and X2.19 (Table 2). The statistical
significance of the discriminant analysis is
confirmed by the values of the Fcriterion and p-
levelfor indicators X2.1-X2.6, X2.9-X2.11, X2.15,
X2.16, X2.18, X2.19 (P> Fcrit ., p-level — 0), as
well as the percentage of correct classification
for the source data set, which comprises 100%.
Cluster and discriminant analysis were
conducted in Statistica 12.0.

RESULTS

Social and Demographic Portrait of a Farmer
Entrepreneur

According to the answers to the first block
questions, the researchers obtained the results
that reflect the social and demographic
characteristics of farmers. It was revealed that
people aged from 31 to 40 comprise more than
50% of the respondents, and people aged from
18 to 30 comprise a quarter of the respondents.
Accordingly, it can be stated that the key
characteristics of the social portrait of a modern
Russian innovative farmer will correspond to
the traits of people of this age category. External
conditions are important for the formation of
personality and human behavior. The ratio of
the number of farmers born in a city with a
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population of 1 million or more is
approximately equal to those born in small
towns and rural areas. This situation indicates
relatively equal initial conditions, considering
the fact that the vast majority of the community
was born and brought up in the Soviet times.

The results of the survey showed that only
one fifth of the studied community did not have
siblings. Besides, there were more married
farmers in the sample than unmarried ones.
Thus, we can observe the developed cooperation
and teamwork skills, unselfishness, flexibility of
thinking and behavior, developed
communication skills, etc. To confirm these
results, the presence of siblings and children in
the families of farmers entrepreneurial was also
examined. The predominant part of the farmers,
i.e., 60% is married or have siblings. It is worth
highlighting the prevalence of large families
among farmers. Thus, 70% of respondents came
from families which had from two to four
children. The parental status of a farmer
entrepreneur is also a significant characteristic
of the economic portrait. About 60% of the
entrepreneurs have children, while 80% of them
have two or more children. This fact confirms
the awareness of the decision to have children
and high degree of responsibility and
determination of the farmers entrepreneurs.

The majority of respondents (40%) majored in
economy. Most of the respondents are engaged

in IT or consulting. In the terms of economy
digitalization, these areas are highly correlated.

The vast majority of respondents (70%) often
use a laptop in their work. Most of the studied
universe rarely uses a tablet to search for
information and to solve operational problems.
The use of a smartphone is more preferable in
this community. There is a high mobility of
respondents and the frequency of using the
Internet. Most of the respondents (40%) spend
from two to four hours a day on the Internet. At
the same time, another 40% of respondents
admitted that they spend more than 4 hours a
day on the Internet. The vast majority (70%)
does not watch TV, and the rest of the
respondents watch television programs for less
than 2 hours a day. This shows a decrease in the
importance of this channel of information
distribution.

The Study of Farmers as Innovators in
Entrepreneurship

According to the results of the cluster analysis,
there were identified three clusters of farmers
by the level of innovation development. The
indicators X2.1-X2.6, X2.9-X2.11, X2.15, X2.16,
X18 X219 and the answers to the
corresponding questions were significant for
clusterization. The variance analysis of
clustering indicators is introduced in Table 2.

Table 2. The results of the variance analysis of clustering indicators of the Russian farmers by the

level of innovation.

Variable BetweenSS df WithinSS df F signif. p
X2.1 12.36 2 9.97 899 7.09 0.0083
X2.2 26.14 2 18.46 899 36.71 0.0000
X2.3 9.45 2 7.11 899 6.37 0.0106
X2.4 15.68 2 5.98 899 49.08 0.0000
X2.5 499 2 3.48 899 5.69 0.0131
X2.6 34.1 2 28.53 899 22.98 0.0000
X2.9 16.84 2 11.94 899 16.74 0.0000
X2.10 11.39 2 6.22 899 20.39 0.0000
X211 20.01 2 16.48 899 10.68 0.0007
X2.15 16.66 2 14.29 899 6.98 0.0094
X2.16 14.38 2 10.28 899 12.48 0.0001
X218 13.76 2 9.43 899 13.39 0.0000
X2.19 20.48 2 11.08 899 7.02 0.0089
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The introduced indicators are statistically
significant for clustering by the between-group
variance index, the values of which exceed the
within-group variance index (Between SS>
Within SS); for Fcriterion, the calculated values
of which exceed the critical 3.0 with the number
of degrees of freedom (2; 899) at p = 0.05. The
analysis showed that the most important
features of the innovative farmer are

The classification is based on the values of the
integral indicators /,-/; The respondent belongs
to the class, where the calculated value of
indicator /7 is the highest among /-5, The
integral indicator /,corresponds to the first class,
indicator /, corresponds to the second class,
indicator /to the third class.

professional adherence, autonomy,
responsibility, leadership, optimism, flexibility
and rationality.

According to the results of the cluster and
discriminant analysis, a system of function (1)
was developed. It represents the methodological
basis to determine the innovation level of
Russian farmers:

I =071xX21+1.11x X224+ 0.66 X X2.3 +1.26 X X2.4 + 0.47 X X2.5 +
+1.06 X X2.6 + 0.94 x X2.9 + 1.01 x X2.10 + 0.78 X X2.11 + 0.7 » X2.15 +
+0.81 x X2.16 + 0.88 x X2.18 + 0.68 x X2.19 — 13.94
I, =054 xX21+0.89 x X2.2+ 048 x X2.3+1.08 x X2.4 + 0.38 X X2.5 +
4+0.78 x X2.6 + 0.66 X X2.9 + 0.73 x X2.10 + 0.55 X X2.11 + 0.52 * X2.15 +
+0.6 X X2.16 + 0.64 X X2.18 + 0.51 x X2.19 + 3.19
I3 =033 xXX21+4+0,63xX22+0.26 X X23+ 097 XxX2.4+0.21 x X2.5+
+0.58 X X2.6 + 0.49 X X2.9 + 0,55 X X2.10 + 0.36 X X211 + 0.29 * X2.15 +
+0.4 X X2.16 + 0.42 X X2.18 + 0.32 X X2.19 + 14.05

(1)

Characteristics of the entrepreneurs’ types
within the economic system “innovator vs.
conservative” by the example of farmers in the
agricultural sector of Russia are introduced in
Table 3.

Table 3. Characteristics of the entrepreneurs’ types within the economic system “innovator vs.

conservative”
Number Average Values
Entreprene of
Class ur's Tp e Represe x2. Xx2. X2 X2 X2. X2. X2. X2. X2. X2 X2. X2 X2
yp ntatives, 7 2 3 4 5 6 9 10 11 15 16 18 19
%
Innovative 0.7 67 59 69 82 81 62 62 73 56 56 59 68 65
Transitive 13.2 54 49 57 72 69 52 55 60 46 48 50 56 48
gonservat“’ 86.1 17 29 20 39 31 26 35 30 34 28 29 33 21

High-level features of the innovator were
performed by 0.7% (6) respondents. Only 119
farmers (13.2%) have the characteristics of the
transitive type of entrepreneurship. For this
category, the average values characterizing the
innovation level are 4.6-7.2, while the highest
possible level is 10. Most of the farmers (775
respondents, i.e., 86.1%) belong to the class of
the conservatives. The average values are 1.7-
3.9.

The indicators according to the entrepreneur’s
type are introduced in Table 4. The indicator
levels for the transitive type are defined as the
interval of the actual values for the second class
of indicators. Since the indicator values are
variable, a confidence interval was determined.
Indicator values vary there with a probability of
95%. The range of indicator values for the
“conservative” type is defined as the indicator
values that are lower than for the “transitive”
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type, and for the “innovative” type, they are
defined as above the “transitive” type.

Table 4. The estimation indicators values for the
category of farmer entrepreneur.

Farmer Entrepreneur Category

Indica

tor Conservat Transit Innovat

1ve 1ve 1ve

X2.1 <4.6 4.6-6.5 >6.5
X2.2 <472 4.2-5.8 >5.8
X2.3 <45 4.5-6.6 > 6.6
X2.4 <538 5.8-8.0 >8.0
X2.5 <53 5.3-8.0 >8.0
X2.6 <4.0 4.0-6.0 >6.0
X2.9 <472 4.2-6.1 >6.1
X2.10 <45 4.5-7.1 >7.1
X211 <3.7 3.7-54 >54
X2.15 <39 3.9-55 >55
X2.16 <4.2 4.2-5.8 >5.8
X2.18 <44 4.4-6.5 >6.5
X2.19 <3.5 3.5-6.0 > 6.0
DISCUSSION

In the context of the empirical study
conducted, a new tool was developed to identify
the types of entrepreneurs within the
“innovator vs. conservative” economic system
by the example of farmers in Russian
agricultural sector. This approach was
introduced by means of a discriminant model,
taking into account the social and demographic
characteristics of the entrepreneur, as well as
the tendency to implement innovations. The
research was focused only on the determination
of the interaction of innovators and
conservatives in the micro- and macro-systems
(Mthanti & Ojah, 2017; Youssef, Boubaker &
Omri, 2018; Dvoulety, 2018; Cipollone &
Giordani, 2019), as well as their characteristics
(Newman et al., 2018; Jones & Barnir, 2019;
Neneh, 2019; Cipollone & Giordani, 2019; Paul &
Shrivatava, 2016; Klein, 2016). The present
research can supplement the existing scientific
results in the aspect of study of the innovative
development of the economy. The introduced
model provides an opportunity to determine
quantitatively the structure of economic agents
within the “innovator vs. conservative” system,
basing on a comprehensive consideration of the
individual and social and demographic

characteristics of the entrepreneur (Aeeni et al.,
2019; Zaremohzzabieh et al., 2019; Mthanti &
Ojah, 2017; Youssef, Boubaker & Omri, 2018;
Cipollone & Giordani, 2019; Klein, 2016). In
addition, the results of the practical application
of this model for assessing the categories of
entrepreneurs allow us to obtain reliable data
corresponding to the latest trends in the
business development and the entrepreneurs’
reaction to a changing environment, taking into
account the development of the abilities for
innovative thinking and action. The present
model is universal, since it allows us to evaluate
the categories of entrepreneurs within the
national economic system, in any sector of the
economy as well as within a particular
enterprise. The adequacy and practical
implications of the introduced model is proved
by means of the statistical characteristics of the
econometric model.

The definition of entrepreneurs’ categories,
i.e.,, innovative, transitive and conservative
allows us to determine the qualitative structure
of the business environment. Therefore, it
provides timely and effective measures to
improve the efficiency of the industry, to
develop the targeted tools and strategies that
ensure its sustainable innovative development.
Besides, it provides the balance between the
categories of farmers entrepreneurs, which
determines the stability of the economic growth
within the agriculture sector.

The results of the present study are of
practical value but cannot be applied for the
analysis of other industries and territories, since
the sample of respondents is concentrated
within a specified industry. Besides, in the
context of the present study, the researchers did
not consider the qualitative characteristics of
farmers entrepreneurs, depending on their
categories, as well as the optimal ratio of
innovators and conservatives in agriculture.
Since these aspects are quite fundamental,
further research will be focused on these issues
precisely.

CONCLUSION

According to the results of the empirical
study, set tasks were solved and the following
scientific results were obtained. The practical
value of the model for assessing the category of
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farmers entrepreneurs includes the justification
that the number of conservative farmers prevail
in agriculture sector in Tver, Kursk, Tambov,
Penza, Arkhangelsk, Kurgan, Leningrad regions,
and Yakutia There was observed 0.7% of
innovators in the industry. Only 13.2% of
farmers entrepreneurs are trying to change their
behavior from conservative to innovative and to
implement new standards, which are becoming
the most attractive ones. The existing structure
of the categories of farmers in the industry
indicates the absolute unevenness of the
categories of entrepreneurs in the studied
regions, as well as in Russia as a whole, since
these regions are represented by the middle
level of innovation, which is the most typical for
Russia. The inequality of entrepreneurs’
categories leads to a negative trend in the
agriculture development and affects the
innovative potential of the industry. It is worth
highlighting that the dependence on state
subsidies in terms of resources deficiency to
reveal innovative potential in the agro-
industrial complex can be detrimental for the
development of the rural economic system. The
risk of crisis in the industry or a decrease in the
growth rate and the level of social development
of the territory were determined. Consequently,
government policy should provide the efficient
identification and development of the
innovative potential of farmers entrepreneurs
who may form the innovation-based
development of the agricultural industry.
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