
 SCIENCE AND RESEARCH AS IMPORTANT PART OF AGRICULTURAL SCIENCES

1897

SCIENCE AND RESEARCH AS 
IMPORTANT PART OF AGRICULTURAL 

SCIENCES
Radomíra Hornyák Gregáňová1, Miriam Pietriková 2, Dana Országhová3

Slovak University of Agriculture in Nitra1,2,3

Faculty of Economics and Management, Department of Mathematics1,3

Department of Statistics and Operations Research2

Tr. A. Hlinku 2
Nitra, Slovakia

e-mail1, 2,3: radomira.greganova@uniag.sk, miriam.pietrikova@uniag.sk, dana.
orszaghova@uniag.sk

Abstract
The aim of the paper is to evaluate the position of science and research in the agricul-
tural sciences based on selected indicators but not only in the retrospective but also 
to outline possible trends in this area. Through by the mathematical and statistical 
methods, we will evaluate the volume and structure of funds which to support for 
science and research in agricultural sciences for the period 2003 - 2016. Agriculture 
has a specific position in the economy of each country, closely related to the functions 
it provides for society. The most important is function production, through which it 
ensures the production of food for society. But also non-productive functions of agri-
culture are also important. It is above all an environmental function, which includes 
the protection of individual components of the environment as well as landscaping. 
The purpose of this function is to care of the country. The Strategy Paper "The Strat-
egy for the Development of Slovak Society by 2020" states, that the aim of strategy 
in the research and development will be to support the creation of new knowledge, 
the cooperation of the research sector with economic practice and with the European 
institutions, which will ultimately contribute to more efficient of the technological 
development and for the innovative progress based on domestic research. Despite 
the fact, that science and research in the agriculture sciences is predominantly fo-
cused on obtaining results that can be directly applied in practice, this area is not 
adequately financing. This is closely related with the low motivation of young re-
searchers to work in this area. Therefore, one of the partial aims of the paper is also 
an evaluation of the development of the number of employees in the agricultural sci-
ence and research. The each country should be supporting and developing of efficient 
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agriculture sector. The result of this policy should be food security for society and 
sustainable land development. The science and research they can make a significant 
contribution to tackling the unfavourable situation in the agriculture and protecting 
of the sustainable development. One of the steps taken by the Ministry of Agriculture 
and Rural Development of the Slovak Republic to support not only the science and 
research in the agriculture is the establishment of the Agricultural Policy Institute, 
which has the ambition to be an analytical department of the Ministry. Its mission is 
to improve the decision-making of the ministry through data analysis and the subse-
quent creation of forecasts in the agriculture, food, forestry and rural development. 

Key words: Agricultural sciences, science and research, financing, researchers 
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1 Introduction 
Higher Education Institutions play an important role in the promotion of sustain-
ability and an increasing number of stakeholders expect them to be sustainable 
organizations. However, this can only be achieved when barriers are faced and 
challenges overcome (Aleixo et. al. 2018). It also confirm Galová et. al. (2016) 
who say that well-performing education as a result of investment into knowledge 
shall be the core of any educational institution providing new skills and compe-
tences, which in the end will benefit not only the institution and the individual, 
but the society as well, ensuring competitiveness on the labor market and social 
inclusion. Internationalization in case of universities means creating links and 
strengthening cooperation with partners all around the world in order to ensure 
study or research opportunities with different aims and for various target groups, 
students as well as teaching and other staff included.

Since 2002, the system of funding of universities has undergone far-reaching 
changes. The most of universities transformed (with the exception of colleges in 
the interior sector and defense sector) from state budget organizations to public 
higher education institutions, which have gained substantially more autonomy in 
the economic sphere. The increase of autonomy has influenced view of the way 
in which higher education is financed by the state. On the one hand, the state 
provided to universities autonomy in order to motivate them to become more 
active. On the other hand, the method of financing has remained one of the few 
instruments by which the state can influence the activities of higher education 
institutions and support the state policy of higher education. The breakdown of 
state budget funds for higher education institutions was based almost exclusively 
on the index principle until 2000. Depending on the performance derived from 
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the number of students and the coefficients determined on the basis of the fac-
ulty type and adjusted by voting in the bodies of the representation of higher 
education institutions, only a few percent of the total amount was provided from 
the state budget to higher education institutions. For the breakdown of research, 
development, or artistic activities, from the beginning of the new system, efforts 
have been made to use the performance principle based on research performance 
(Mederly, 2009).

Human resources are the basic prerequisites for the development of science 
and research. Human resources in research and development are a decisive factor 
in increasing scientific knowledge, technological progress, increasing the compet-
itiveness of the Slovak and European economy and improving the quality of life of 
the population and ultimately, the successful development of the knowledge soci-
ety. From 1989 in Slovak Republic, there was a large decrease in R&D personnel 
and researchers. This decline was due to two main factors: internal and external 
migration of researchers. Internal migration has led to the transfer of academic 
and university researchers to the commercial sphere (banking sector, information 
and communication companies, etc.). External migration, t. j. the participation of 
researchers in foreign research teams and institutions has made that the results 
of research projects are reported outside the Slovak Republic (Kačírková, 2012). 
The R&D infrastructure is made up of R&D personnel, represented by research-
ers, technicians, and equivalent and support staff. It also includes devices, tools, 
information, communication and technological units and systems, as well as oth-
er movable things and buildings that serve for research and development needs. 
(Law No.172/2005 Coll. about organization of state support of research and sci-
ence). Support for research and development under Act No. 172/2005 Coll. is 
carried out through grants from the state budget in the form of non-repayable 
aid. Funds are provided through the budget chapter of the Ministry of Education, 
Science, Research and Sports of the Slovak Republic unless this Act stipulates 
otherwise. Forms of R&D support present grant form of R&D support provided 
under a competition under paragraph 18 section 1 of Law 175/2005 Coll. and 
the institutional form of R&D support. Investing to the R&D and innovation is 
the one way of increasing of competitiveness. In the current period, a large part 
of the science budget is spent on research on information and communication 
technologies. Bobáková (2009) say that better way could be focus on high val-
ue added research. Although the European Commission points to such a Fin-
land's good experience of the 1990s and encourages individual Member States to 
fund such science and research, only a few countries have decided to go this way. 
The Europe Strategy 2020 mention, that states should invest up to 3% of GDP 
into science, research and education. In Slovakia, funding from extra-budgetary 
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resources, particularly from the private sphere, is significantly behind. One rea-
son is that the biggest companies operating in the country are foreign companies 
that support basic research in their mother countries, and Slovak companies are 
not strong enough to invest big amounts of funding in their research (Švecová 
and Rajčáková, 2012).

2 Data and methodology  
Agricultural sciences are the fourth of the six basic groups of science and techno-
logy groups as defined by the Organization for Economic Cooperation and De-
velopment. This division was also taken into account in the current valid Slovak 
legislation regulating the state support of research and development. Agricultu-
ral sciences form a special epistemological category of systematic knowledge of 
things and phenomena through standardized observation, measurement, analysis 
and interpretation techniques. The field of agriculture is one of the disciplines in 
the field of science, which is one of the biggest challenges in the context of the 
membership of the Slovak Republic in the European Union - to change European 
agriculture for an efficient and competitive sector. This is a science area which 
present the key importance for both human health and quality of life. In terms 
of more detailed breakdown in the Slovak Republic, the following subgroups are 
included in the sphere of agriculture1:

 � Agricultural sciences, forestry and fisheries
 � Animal production
 � Veterinary sciences
 � Biotechnology in agriculture
 � Other departments of agricultural sciences

All data analyzed in this paper were drawn from publicly available databases 
of the Statistical Office of the Slovak Republic. The data were analyzed by standard 
data comparing methods. The calculations were carried out in MS Excel, which 
was also used to create graphical presentation of the results.

3 Results and discussion
Expenditure on R&D may, in terms of macroeconomic figures, be considered as 
an investment of the economy into productivity in the future. Naturally appropri-
ate periods for such investments are periods of favorable economic development 

1 https://www.vedatechnika.sk/SK/VedaATechnikaVSR/odboryVaT/Stranky/Podohospodarske-
vedy.aspx
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(team of authors, 2008). From the analysis of expenditure on R&D as % of total 
general government expenditure in 2005, 2010, 2015, and 2016 we can see that 
Slovak Republic did not reach the EU-28 average in any analyzed year (picture 
1). The share of government expenditure on R&D is below 1%. Compared to 
2005 and 2016, share of government expenditure grew slightly from 0.69% to 
0.9%. Of the V4 countries, only the Czech Republic issues for R&D more than 1% 
(1.21% in 2005 and even 1.49% in 2016). In 2016 it was even more than the EU-28 
(Czech Republic – 1.49%, EU 28 – 1.37%). From the analyzed countries at most 
share of government expenditure on R&D gave every year Germany. A decrease 
of government expenditure on R&D we can show in France (2005 – 1.78%, 2016 
– 1.12%), in Poland (2005 – 0.66%, 2016 – 0.39%) and United Kingdom (2005 – 
1.49%, 2016 - 1.25%).  

Picture 1  Share of government expenditure on R&D in the period 2002-2016 
(% of total general government expenditure)

Source: Statistical Office of the Slovak Republic, own processing.

The volume of expenditure for R&D in the Slovak Republic in the period 2002 
to 2016, with the exception of 2009 and 2016, is growing. Different developments 
can be observed within the share of expenditure on science and research on GDP 
(picture 2). The lowest volume of expenditures was recorded at the beginning 
of the analyzed period when they reached the value of 210.2 mil. Eur. On the 
other hand, the highest expenditures for R&D were provided in 2015 in the total 
amount of 927.3 mil. EUR, which represents a 4,412-fold increase in their vol-
ume. Regarding the share of expenditures for R&D on GDP, we can divide ana-
lyzed period into two parts. First part present period 2002-2007 when share fell 
from 0.56% to a minimum in 2007 when it reached 0.45%. Second part present 
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the following years, when the expenditures for R&D on GDP increased year-on-
year by an average of 1.13 times. In 2016, the volume of expenditures on R&D in 
Slovakia reached only 69% of the volume of expenditures for 2015 and their share 
in GDP also dropped to only 0.79%.

Picture 2  The development of expenditure for R&D and their share on GDP in 
Slovak Republic in the period 2002-2016

Source: Statistical Office of the Slovak Republic, own processing

From the point of view of the structure of expenditure, over the analyzed period, 
the current expenditure created approximately 86%. These expenditure to use for 
to ensure the functioning of scientific research institutions (picture 3). Howev-
er, we can positively measure the similarly high share of capital expenditure for 
machinery and equipment, ranging from 58.23% (2003) to 94.26% (2011), which 
means, on average, that 80% of capital expenditure is invested in expanding and 
improving scientific and research conditions at workplaces. These resources are 
predominantly deployed in the Bratislava region, where on average 47% of the 
total volume of capital expenditure.
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Picture 3  The development of capital expenditure for R&D, expenditure for-
machinery and equipment and total expenditure in Slovak Republic 
in the period 2000-2016

Source: Statistical Office of the Slovak Republic, own processing.

Current expenditure is used to secure the normal running for R&D. In the years 
2000 - 2009 it is possible to follow the fluctuating trend in the development of 
total current expenditure. From 2010 we can see a yearly increase of total current 
expenditure. In 2016 compared to 2000, this is more than a 3 - fold increase of to-
tal current expenditure for R&D (picture 4). The current expenditure from public 
sources is mainly present the resources from the state budget.  Except for years 
2009 and 2013 they had increasing yearly trend. In 2016, compared to 2000, the 
growth of current expenditure from public sources was almost 3.5 times. A similar 
trend can also be seen in the current expenditure for R&D from private sources.
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Picture 4  The development of total current expenditure and current expend-
iture by type of resources for R&D in Slovak Republic in the period 
2002-2016

Source: Statistical Office of the Slovak Republic, own processing.

The results of R&D in individual scientific fields are the result of the scientific 
workers and ultimately should lead to for innovation. This is confirmed by sever-
al authors Fiľa and Kučera, (2015), Petrášová and Beresecká (2012), Papcunová, 
Urbaníková, and Dvořák (2017) who argue that creative activity is the result of 
intellectual creative activity, and in a simplified way it can be said that creativity is 
as important as capital and human work. Innovation is the driving force of each 
economy, economic competitiveness, and an essential component of the knowl-
edge economy, which is based on the production of higher added value. From the 
analysis of expenditures on individual research field, we can see, that the highest 
share of expenditure is in the field of technical science, where the share created 
from 37.65% (2004) to 55.77% (2016) from the total volume of expenditure. In 
the field of agriculture, the volume of R&D expenditure at the beginning of the 
analyzed period to decline, when it dropped from 12.24% (2004) to 6.72% (2009), 
but the last ten years this share was 7.13%. A lower overall share of expenditure is 
achieved in humanities (picture 5).
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Picture 5  The development of expenditure for R&D by the research field in 
Slovak Republic in the period 2002-2016

Source: Statistical Office of the Slovak Republic, own processing.

From the point of view of the structure of science and research expenditures ex-
pended in the field of agriculture, there is a positive trend. Since 2010, the share of 
capital expenditures has grown, and in the 2010-2015 period it was approximately 
21.87% of the total expenditure (picture 6).

Picture 6  The development of expenditure for R&D by the field of agriculture 
in Slovak Republic in the period 2002-2016

Source: Statistical Office of the Slovak Republic, own processing.
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4 Conclusion
The results of the analysis show to the low volume of the invested financial re-
sources not only in the scientific research activity as such, but also in the indi-
vidual scientific fields in Slovak Republic, which persists for a long time. The 
analysis also revealed the fact that Slovak Republic spends less than 1% of total 
expenditure on R&D. Such under-funding of science is also reflected in the fact 
that many top scientists do not stay in Slovakia, but leave abroad. At the moment, 
Slovak Republic is also seeking, through increased financial support, to get these 
scientists back to participate on Slovak research, but also to educating the young 
generation of scientists. 

Support for research and development of agriculture is in the conditions of 
Slovak Republic at the level of funding of social and human sciences, but it does 
not reach the level of support of technical and natural sciences. Such under-fund-
ing in this area also leads to the fact that innovations only to a very limited extent 
penetrate into the agricultural sector, which greatly reduces the competitiveness 
of Slovak agriculture in the European area. 
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