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SUMMARY

Personal fulfilment, financial security, flexibility, relationships, information, rules — these are all hallmarks of entrepreneurship. Furthermore,
one more important factor should be added to the list, which enables satisfaction resulting from reliable income and self-fulfillment: this is
openness. An open mind to changes, to novelties, and to the workforce is necessary. The central question of the present research is how to
effectively develop Hungarian small and medium-sized agricultural enterprises, especially in the Transdanubian region, by utilizing these
factors. In addition to production, institutional and price risks, agricultural enterprises, like other sectors, are also affected by massive labour
shortages and resource-intensive development objectives. In the research, primary agricultural producers, micro, small and medium-sized
enterprises were surveyed through questionnaire in the second and third quarters of 2019. Using the snowball method, both the development
opportunities and the risks were mapped in this sector, mostly among growers. The research results show that there is a correlation between
satisfaction and development and favorable workplace relationships. These correlations were presented by demonstrating the relationship
between technological development, income satisfaction, stable job creation, and the need to try new developments. However, there seems to
be an invisible boundary to development in the examined field, which may stem from uncertainty, and yet, it is important to maintain
development and learning activity so that the right knowledge and know-how is available to the business when needed. Since the results show
that there is a lack of openness to new technologies among the farmers in the studied region, and this may pose a problem in the future in

terms of meeting the expectations of precision farming, it is recommended to focus on innovation in the agricultural sector in Hungary.
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INTRODUCTION

Natural and global economic phenomena together
emphasize the growing significance of risk factors
directly or indirectly affecting agricultural production.
Farmers must not limit their risk management strategies
to eliminating or mitigating the problems caused by
weather and natural phenomena; effective responses to
the various professional, economic and agricultural
policy challenges are crucial elements to continue
successful farming. It is also necessary to examine the
frequent occurrence of intertwined risk factors in
Hungary, as the tightening of environmental
restrictions has an impact on yield. The institutional
risk associated with price subsidies can also affect price
risk. Furthermore, all risk factors have an impact on the
safety, well-being, and profitability of human activity
(AKI, 2009).

Another key problem of the agricultural economy is
that nowadays the “village” only functions as a place of
residence, but in the past it also provided jobs. A
solution to the problem could be to base the rural
development strategy on small and medium-sized
family farms, local communities and indigenous
varieties, and to encourage rural tourism. In the latter
case, facilitating the use of food raw materials locally
and expanding tendering opportunities may help.

Competitiveness in international food production is
becoming increasingly dependent on the safety and
quality of food products, while effectively managing
overall costs. This means industry participants need to
work out effective management strategies and policies
to maintain the integrity of their food supply chain (Ge
et al., 2015). Agricultural enterprises are part of these
complex value chains where the actors influence each

other.  Especially smaller enterprises are more
dependent on the key members of the chain and more
sensitive to social, economic, social barriers,
regulations, access to information and financial
resources. Often their own managerial abilities limit
them in risk and change management, and to seize
possibilities of further innovation.

The aim of the present research is to discover the
opportunities of agricultural entrepreneurs affected by
various risks in order to create a more stable enterprise,
as well as to improve the competitiveness of domestic
agriculture on a global scale.

Factors determining the efficiency of agricultural
enterprises

One of the tools for efficiency is knowledge, which
can be used, for example, to eliminate unnecessary
costs and increase effectiveness. However, according to
Prusak (1999), IBM’s knowledge manager, we cannot
manage knowledge itself. Nonetheless, we can create
and maintain an environment that can transform the
knowledge inherent in the organization into a
productive force. Three interrelated things are needed
so that such a system may work successfully:
technologies, processes, and people. Continuous, long-
term support from top-level management and an
organizational culture that supports knowledge sharing
are essential to initiate and keep these elements
working together. In fact, it activates an organization’s
knowledge management system.

In parallel with international research, studies have
been published in Hungary, which support that
development and its maintenance may sometimes
require a change of attitude, personal development and
learning. As for agricultural enterprises, learning
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should not be neglected, as the availability of
information and expertise can lead to significant
increases in efficiency and productivity, especially
when trying out more advanced technology.

The use of information technology is at least as
important to efficiency as knowledge management,
since both provide information for the business. For
example, a 2001 survey of agricultural enterprises with
more than five employees found that only one in five
employees used a personal computer and 65% of
farmers surveyed did not have their own website
because they did not need it for their activities. Firms
operating in the sector mostly keep in touch with each
other in person or by telephone (Vajdané et al., 2001).

According to a 2013 research, taking into account
Hungarian agriculture, primarily arable crop
production, the technical development should focus on
human resources, as farmers need it the most (T6th,
2017). This may be due to the fact that everything else
is available on the market, but knowledge and know-
how as intangible assets are more difficult to access.

In their study, Popp et al. (2017) also mention that
training, development, innovation, and adaptability are
prerequisites for successful farming today. However,
several sources prove that Hungary does not use its
opportunities, innovative solutions are scarce and
expertise is also incomplete, which entails additional
risks.

In their research, Reszegi and Juhasz (2017)
hypothesize that domestic corporate  growth
opportunities are largely determined by the firm’s basic
economic characteristics, such as market share or
established prices and customer relationships. A drastic
change in these factors cannot be achieved overnight.
Further examples include the technical base of the
company, its productivity, or the knowledge and skills
of the employees and the management, which also
require a longer period to change.

Thus, the focus of efficiency and development is
mostly on knowledge, information technology and
human resources. In the following section, we will
examine what can make our domestic agricultural
entrepreneurs more productive and competitive.

Foundations of agricultural
competitiveness

Nowadays, competitiveness is one of the most
important parameters, which is difficult to quantify, but
each player in the economy tries to measure it with
different indicators depending on their capabilities and
thus gain an advantage over the competitors. Territorial
competitiveness consists of the competitiveness of
enterprises and other actors in society in a given area.
In addition, it includes making the area attractive as a
place to live and make investments, an area of
entrepreneurship with unique characteristics.

The competitiveness of local businesses can be
ensured by offering cheaper, predictable energy
supplies. The financial and economic sustainability of
the institutions of the settlements in the region can
become more stable by using locally generated energy
with a competitive price. According to several national

productivity and

and regional spatial development concepts, the
development of all regions must be based on their
capabilities and strategies, strengthening their viable
functions and improving their ability to attract
resources. Innovative agricultural solutions can play a
key role in this process (Németh, 2018; Németh and
Pintér, 2014).

Furthermore, in terms of agricultural productivity,
the quality of the soil is not negligible either. The 2019
research findings by Willy et al. support that low
population density results in better soil quality and
increased yields. In densely populated areas the soil
becomes acidified, which is detrimental to plants, so
maintaining soil quality requires more attention. This
statement was confirmed as early as 1965 by Boserup's
theory claiming that increasing population density can
only be offset by intensifying sustainable agriculture.
Moreover, maintaining soil quality not only increases
yields but also contributes to food security (Barnes et
al., 2019).

Precision crop production help build the theory of
sustainable agriculture, which is based, among other
things, on less material use. Precision farms sprang up
in the early 1920s, when the concept of site-specific
farms taking account of heterogeneity within the field
emerged (Franzen and Mulla, 2015). Modern precision
farms came into existence in the 1980s, when vyield
measuring devices, various sensors, variable rate
application, and global positioning systems appeared.
The first precision farms became widespread in the
United States, Australia, and some European countries,
and then Argentina, Brazil, and some Asian countries
also incorporated new technologies into their farming
processes (Fountas et al., 2005). Precision farms
appeared in Hungary only after the 2000s, and their
spread cannot be considered rapid (Lencsés, 2013).

Technical solutions for precision crop production
include optimized mechanization, i.e., auto-guidance
systems. Steering systems to minimize operational
overlap, machinery telemetry, yield maps and sensor
systems to collect basic data are digital tools to be
applied in agriculture. In addition, input optimization
using nitrogen sensors, soil samples, and map-based
variable rate application is extremely important (Jori,
2018).

By monitoring and improving the quality of soil and
giving priority to local production instead of global
one, the productivity and competitiveness of local
businesses could be increased, which could also
strengthen the position of the Hungarian agriculture in
the European Union.

MATERIALS AND METHODS

As part of the empirical research, the quantitative
survey was conducted using the snowball method in the
second and third quarters of 2019. All the respondents
were primary producers operating within agriculture or
actively applying its elements, as well as managers of
micro, small and medium-sized enterprises. The sample
was comprised of 252 agricultural entrepreneurs. The
population includes farmers raising livestock (23%)
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and other animals (6%), grape growers and wine
producers (18%), beekeepers (12%), fruit growers
(10%), horticultural growers (8%), backyard farmers
(5%), but the majority of the respondents are engaged
in arable crop production (51%).

The quantitative survey questionnaire consists of
four parts: activity-related general questions,
management-related questions, safety and finally
demographic questions.

We highlighted four variables (income satisfaction,
technological development, the need for stable job
creation, the use of new technology) evaluating the
answers to the questionnaire and performed a
relationship analysis. In order to test the hypotheses,
Likert-scale variables were used and we applied the
most frequently used statistical analysis method,
correlation calculation, and the SPSS statistical
software package.

RESULTS AND DISCUSSION

The primary objective of the study is to explore the
current economic activities in agriculture involving
domestic farmers. The priorities of the research include
conducting a study in the Transdanubian region with
primary producers operating within agriculture, as well
as with the managers of agricultural micro, small and
medium-sized enterprises.

The first hypothesis of the research assumes that the
desire for new developments in Hungarian agricultural
enterprises is not generated by competition or to raise
the current level of development, but by the feeling of
security, i.e. income satisfaction.

Furthermore, as a second hypothesis, the author
suggests that no matter how advanced a company’s
technology is — it may even utilize precision
farming —, the owners may not consider it important to
provide a secure livelihood for their employees.
Mostly, they are affected by their own security and
income satisfaction.

As a third hypothesis, the research would support
the assumption that innovations and new developments
do not necessarily appear in companies that already
have a higher level of development, but more likely, at
lower levels where there is more competition.

The conclusions of the research and the results of
the hypotheses testing are presented below.

First hypothesis

A particularly important factor in the activities of
agricultural entrepreneurs is the utilization of
diversification, which contributes to maintaining
liquidity. For example, besides crop production they
can take up new activities, such as animal husbandry,
additional transport or drying services, taking out
insurance, machinery maintenance, and trade. When
they perform several activities in parallel, if there is a
problem in one area, the other can make up for the lost
income. It can create or increase income satisfaction,
but may require additional developments.

Thus, according to the hypothesis, the desire for
new developments is not generated by the increasing

competition or the current level of technological
development, but by income satisfaction.

H-1: The agricultural entrepreneurs' need for
technological development depends mostly on income
satisfaction and not on the current (subjective)
technological development

Handling multiple activities requires the
management of several tasks, so the entrepreneur could
ensure a more predictable operation by preparing long-
term business plans. In addition, it is extremely
important that the entrepreneur is aware of the
production processes and is able to plan for the long
term. Furthermore, digital solutions are essential to
monitor costs and eliminate problems quickly.
Financial stability can be further strengthened by
utilizing financial and advisory services. Organizing
and controlling trade would solve additional problems
for them, as crop prices are sometimes unreasonably
low.

The first step in confirming the hypothesis is to
observe the co-movement between income satisfaction
and the willingness to apply technological innovations,
as shown by the correlation between the two variables
known as Spearman's correlation coefficient, where
ldevelopment,  satisfaction= 0.397 and DZOOOO The
entrepreneurs themselves subjectively judged their own
technological development and income satisfaction.
Therefore, there is a moderately strong, positive
relationship  between the two variables. The
relationship is illustrated in Table 1.

Table 1. Demonstration of the relationship between a farmer's
technological development and income satisfaction using a
correlation coefficient

Income satisfaction

Technological Spearman’s tho 0.397
deecver:g (ﬁgﬁ Sig. (2-tailed) :
i N 252

Source: edited by the authors

Table 1 shows that the relationship between the two
factors is positive and moderately strong (0<0.397<1),
i.e. there is a linear relationship between technological
development and the farmer's income satisfaction.

The research revealed that our Transdanubian
agricultural entrepreneurs are moderately or very
satisfied with their income (197 responses) and open to
new developments (85%), and most of them engage in
several activities at the same time (115 responses). We
can say that they take one of the most important steps
to survive in the long run: they develop their
businesses. They probably do this because they are
forced to, but the end result is still technical progress.

However, it is important to mention that
developments, especially in a resource-intensive sector
of the economy such as agriculture, require up-to-date
information and knowledge, and additional substantial
financial support. Technology is constantly advancing
and moving towards full-scale optimization, which
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requires replacing old devices with newer, more
efficient ones, and learning how to use them.

Second hypothesis

According to one of the interviewees of the
research, who also has international experience, the
competitive advantages of the Hungarian agriculture
are the low production costs of labour-intensive
processes and cheap labour. As land prices are also
lower than in Western Europe and we can use high-
quality machinery and products in Hungary, plus farm
sizes can be increased within certain limits, eliminating
land fragmentation would improve the national
economy. However, this would require the acquisition
of land, which has strict regulations, or setting up
agricultural cooperatives and farming partnerships.

Another important factor is that the tenders
achieved a better effect than expected and they are also
more diversified. As a result, more and more crops have
to be produced in smaller and smaller areas making the
spread of precision farms in Hungary inevitable. This
could ensure a higher income-generating capacity and
eliminate liquidity problems, as farmers cultivating a
larger land have been proven to be more developed and
more profitable (Lencsés et al., 2014).

Both the production area and the demand for labour
would also increase for a given economy, and
maintaining liquidity is also essential to ensure their
stability. All in all, we can say that improving
technology should not be an end in itself, but in order
to create economies of scale, it is necessary to increase
the land size - and to produce as many products as
possible by utilizing advanced technology.

The second hypothesis therefore seeks to establish
a link between entrepreneurs' income satisfaction and
their desire to create a stable job, assuming that no
matter how advanced a company's technology is - it
might as well use precision farming -, providing a
secure livelihood for the employees may not be a
priority. Mostly, they are affected by their own security
and income satisfaction.

H-2: It is not the current (subjective) technological
development but the entrepreneurs' income satisfaction
that influences their willingness to create stable jobs.

The co-movement between stable job creation and
the income satisfaction of the farmers involved in the
research is shown by the relationship between the two
variables, i.e. Spearman's correlation coefficient, where
I'satisfaction, stable job creation=0.408 and p=0.000. Therefore,
there is a moderately strong, positive relationship
between the two variables. The relationship is
illustrated in Table 2.

It can be concluded from Table 2 that the
relationship is positive and moderately strong
(0<0.408<1), so there is a linear relationship between
the farmers' income satisfaction and their demand to
create stable jobs.

As there are large areas of agricultural land in
Hungary and the quality of arable land is favourable,
new technologies and raw materials are available, yet
the labour force is constantly decreasing, it is worth to
establish long-term liquidity by utilizing production
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optimization (by increasing capacity or improving
technology), which also brings about long-term
employment.

Table 2. Demonstrating the relationship between income
satisfaction and the demand to create a stable job using
Spearman's correlation coefficient

Demand to create a

stable job
Spearman’s rho 0.408
e S8 :
N 252

Source: edited by the authors

Third hypothesis

If we look at the development of businesses, it is
necessary for a smaller business to reach the level
where profitability is ensured, and then competition
becomes main priority; however, experience has shown
that there is a point in the development process where
it is not possible to move on to the next level without
knowledge and information.

In order to eliminate the problem, domestic
agricultural training, professional training and
demonstrations should transfer knowledge to small and
medium-sized entrepreneurs. Furthermore, an optional
network of advisors would be extremely useful, which
could be complemented with self-organizing
cooperatives and circles where experience could be
shared in common forums.

In order to test the third hypothesis, we need to
examine the correlation between the entrepreneurs' own
assessment of their technological development and the
need to try out new developments in the course of their
activities. The assumption is based on the fact that the
assumption that innovations and new developments do
not necessarily appear in companies that already have a
higher level of development, but more likely, at lower
levels where there is bigger competition.

H-3: The need to try out the latest agricultural
technology does not depend on the current (subjective)
level of technological development used in farming

The co-movement between the level of
technological development of the agricultural
entrepreneurs participating in the research and their
need to try out developments is shown by the
correlation between the two variables known as
Spearman's correlation coefficient, where rgevelopment,
testing new developments = -0.343 and p=0000 Therefore,
there is a moderately strong, negative relationship
between the two variables. The relationship is
illustrated in Table 3.

Table 3 reveals that the relationship between the
two variables is negative and moderately strong
(0<-0.343<-1). Thus, as for our Transdanubian
agricultural entrepreneurs, a negative relationship can
be detected between technological development and the
need to try out new developments.
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Table 3. Demonstration of the relationship between a farmer's
technological development and the need to test new
developments using Spearman's correlation coefficient

The need to test new
developments

Technological Spearman’s rho -0.343
develo mgent Sig. (2-tailed) 0
P N 252

Source: edited by the authors

Consequently, innovation is generated much more
likely by competition at lower levels than by the further
development of advanced enterprises. As it has been
shown in the past, innovations should aim to establish
and sustain economies of scale and profitability in the
long term. The idea of precision farming and future
opportunities in Hungary may still not be correctly
reflected in the public mind.

CONCLUSIONS

The research results confirm that there is a
correlation between satisfaction and development and
favorable workplace relationships, which is presented
by demonstrating the relationship  between
technological development, income satisfaction, stable
job creation, and the need to try out new developments.
Further results show that the majority of farmers are
well capitalized, yet, the more advanced technology the
Transdanubian agricultural entrepreneurs have and the
more qualified they are, the less they use new
improvements. There seems to be an invisible boundary
to development in the region under study, which may
stem from uncertainty, nevertheless, it is important to
maintain development and learning activity so that the
right knowledge and know-how is available to the
business when needed.

Since the results show that there is a lack of
openness to new technologies among the farmers in the
studied region, and this may pose a problem in the
future in terms of meeting the expectations of precision
farming, it is recommended to focus on innovation in
the agricultural sector in Hungary. Furthermore, it has
also been established that farmers with long-term plans
tend to struggle due to insecurity and lack of capital.
The majority of the five-year plans exist along these
development barriers, so it might be worth rethinking
the support system to reduce vulnerability as much as
possible. Indeed, research has revealed that financial
stability is necessary to increase the interest in
innovation, as innovation does not depend on age and
education, but on material goods and a supportive
environment. Besides that, to build up a financial
stability is needed the access to information and
financial resources.

The research results could be used in practice to
show the public the importance of the economic and
social role of agriculture through the generational
turnover facing the sector. Furthermore, the
development of domestic agricultural training would
result in the increase in suitably qualified labour force,
and the sector would enjoy greater popularity, which
already started with the reform of agricultural higher
education in 2020. Improving leadership attitudes
could also be beneficial for all sectors, which could be
facilitated by various forums and marketing tools.
Establishing the advisory system may also develop
Hungary's agriculture into a more profitable industry
with widespread adoption of precision farming.
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