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aBsTraCT

economic and social changes occurring in hungary and all over the world mean new challenges for sci-
ences. This trend goes also for agriculture; globalization, climate change, the increase in population and 
food demand, and the decrease of land used for food production at the same time cause problems that can 
be solved by means of sciences.
The year 2007 was the beginning of a new era in agriculture and rural development. The financial period 
of 2007-2013 presents an essentially new situation in the european union, so agricultural universities, 
high schools and research institutes, as well as market operators must undertake serious changes.
as hungary is basically an agricultural country; agriculture plays an important role in national economy, 
therefore the involved research activities must also be given priority. 

inTroduCTion

agriculture is a strategic sector; it is crucial in supplying population with a suitable quan-
tity of good quality food. due to the excellent natural potentials of our country, agri-
culture and food production can be a decisive opportunity in the hungarian economy. 
exploiting our potentials well can contribute to the increase in export incomes, and the 
establishment of economic balance.

Being a multifunctional one the role of hungarian agriculture in the national econ-
omy is much greater than can be expected by its contribution to gdP. in 2006, the part of 
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strictly agricultural production – reduced to agricultural raw materials – was 4.3%. how-
ever, if we take into consideration the activities preceding and following strictly agricul-
tural production, i. e. food procession, food trade, the production and trade of agricultural 
machines, service based on agriculture, the part of agriculture in gdP may amount to 12-
15%. Furthermore, agriculture is the only productive sector that has a permanent positive 
balance, improving the foreign trade balance of the country. 

This present work is a secondary research. The authors relied on agricultural litera-
ture and on their practical experiences as well. it was preceded by a number of interviews, 
formal and informal talks and negotiations. in spite of the fact that during data collection, 
people pronounced their own opinions, authors tended to be objective. 

A paradigm or a challenge?

a large amount of special literature covers the theme of challenges to be solved by man-
kind. The three global problems identified by Csete (2008), namely climate and weather 
change, sustainability and globalization, can be considered a paradigm, if they are in 
interaction, i. e. they enhance or weaken one another. The term paradigm is often used 
to specify an aspect, an approach or a theory (kuhn, 1962 in Mészáros and Forgács, 
2008), which includes metaphysical, methodical and real scientific solutions to problems 
(Laki, 2006). however, it must be emphasized that a paradigm will become the object of 
scientific research only if a scientific community admits its existence, and the problem 
solving is started. The identification and the admission of the paradigm is often restrained 
by the fact that the paradigm is often similar in its main characteristics to some existing 
and successful solution (Laki, 2006). For several decades, scientists were on the opinion 
that paradigms succeed one another. Today, we see the quickness of development, the 
huge amount of resulting problems, and their interactions, and we realize that several 
paradigms can exist at the same time, and they are in interaction. Another difficulty in the 
proper identification of a paradigm is caused by the fact that the emergence of problems 
needs quick reaction, while the impact can occur slowly and even in an indirect way, thus 
making difficult to measure it objectively. 

Another, more general approach is defined by Mészáros and Forgács (2008).
1. tendencies determined from the object of the research and its environment  

(climate change)
2. new tendencies coming from the approaches of the research (systemic approach, 

transdisciplinary and interdisciplinary approach1

3. priorities concluding from the tendencies occurring in the field of research  
methods and data bases (biotechnology, genetic modification, etc.).

The content of this approach – but not its form – is presented strongly in the following.
a question often posed and discussed is, in what manner, in what structural framework 
research should be realized. The hungarian aspects of this question are detailed in the 
next few thoughts.
1  interdisciplinary approach mean a temporary cooperation of disciplines, while transdisciplinary ap-
proach, their partial fusion (Tomcsányi, 2000)
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Institutional structure

in the past few decades, various institutional structures are established for supporting and 
realizing research and development activities all over the world. 

In Hungary, important changes and transformations occurred both in the fields of 
science and practices as regards r+d+i in general, and also to agriculture. 

in accordance with the european routine, the national Technical development 
Committee (1992) defines the operators as follows:

– in a special way, the core organisation of hungarian agricultural r+d activity 
is considered the Ministry of agriculture and rural development (Mard) on 
the one hand, and the National Research and Technological Office on the other 
(nrTo).

– in the traditional meaning, the core organisation – the institution of which is the 
responsible ministry – has to trace direction, to provide for the means (legislation, 
support system, etc.) necessary to realize national and community interests and 
priorities. however, the direction of research institutes is not emphasized. earlier, 
Mard was responsible for the co-ordination of the great number of research in-
stitutions and agricultural universities in hungary. in the past few years, this situa-
tion has basically changed, and financial resources to be utilized have decreased. 

– NRTO is a middle organ; it fulfils the State function of direction and resource al-
location. however, the number of institutions under its co-ordination is quite low 
and their fields of activity are limited. 

– The two organs are sometimes in close co-operation; but owing to the lack of de-
fined priorities and objectives, this co-operation is occasional and temporary.

– The conditions of institutions realizing agricultural research have also changed 
significantly. Some groups have transformed to companies; others have come out 
from the direction of the Mard, and have fallen under the direction of another 
organ, e. g. the hungarian academy of sciences. The main aim of restructuring 
was to make institutions supply research and innovation services to enterprises 
operating in the area, which could decrease necessary state resources to be uti-
lized. The demand of task financing – covering also universities – was defined 
as a long term objective; it would probably contribute to the establishment of a 
network system also in financial meaning.

– independently from social and economic changes, universities are the centers of 
science and knowledge. higher education in  agriculture has also come out from 
the competence of Mard (in 1995). 

– RKC (“RET” briefly in Hungarian): regional knowledge centers provide for the 
mediation and redistribution of information. The network was established on the 
basis of the French model. The main deficiency of the system is that the centers do 
not operate in co-operation; they take only regional interests into consideration, 
and are not - or only partly - attached to a central concept.
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– HAS („MTA” briefly in Hungarian): the academic background is a symbol of 
science for all nations. The hungarian academy of sciences has modest financial 
resources; but as regards its co-ordination and relation potentials, it is one of the 
most important operators of hungarian research. it also has some research insti-
tutes in several fields of sciences.

special literature differentiates between basic and applied research. in hungary, we 
can not differentiate; all the research institutes are involved in both. 

as of 2000, the execution of r+d programs was expanded with a new institutional 
form. in the hungarian application system, a common condition is to establish co-opera-
tions that have legal personality (nevertheless there are examples for companies of public 
interest without legal personality). These co-operations can take obligations and dispose 
of the money obtained by application, but their activity is realized according to non-profit 
rules. until now, the operation of such consortiums was temporary in hungary. however, 
west european examples show that these co-operations can be viable for a long time, 
and their operation can be completed temporarily by other companies, or they can call in 
consulting services.

In Hungary, a great problem is the insufficient utilization of research and innova-
tion results. however, due to similar economic processes and the decrease in state aids, 
universities have transformed into research universities in the united states. in hungary, 
industrial operators are much less active; however, the main cause of aversions is the 
fear of loosing research independence. we must emphasize that the ways of co-opera-
tion among universities, research institutes and industrial operators varies from research 
themes established and financed by companies to projects maintained by grants. In some 
cases, a company can finance the activity of even a single researcher, who is a specialist 
of a given area, in such a way that in supports the scientific background and the necessary 
infrastructure at the same time.

Though our aim was to present hungarian institutions in the above paragraphs, 
some examples from foreign countries could demonstrate that several schemes of institu-
tions can be established if we take into consideration the economic, research and educa-
tional specialties and traditions of the country.

Agricultural operators

The complexity of the agricultural sector is demonstrated in Figure 1. The sector pro-
duces raw materials as well as final products like fruits and vegetables; and is in close 
connection with the food industry. The interaction of agriculture and food industry is 
evident: food industry can produce food that meets up-to-date requirements only if the 
raw material of high quality is available; while agricultural sector may be viable only if 
the processing industry ensures the due demand. 
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Figure 1. The operators of the agricultural sector and their connection – one possible aspect

Source: Vida-Baksa, 2008

Food industry is connected with rural development only in an indirect and limited 
way. Food processing plants are located mostly in towns and cities, which are not always 
meant to be included in rural categories. on the other hand, food industry induces de-
mands in other industrial products like agricultural machines, chemicals and packaging 
materials. 

we can see in the picture that the exterior position of natural resources shows their 
comprehensive character; the due conditions of production determine basically not only 
the agricultural activity, but also human life. That is why it is essential to utilize these 
factors in consideration that they can not always be reproduced. in the present interpreta-
tion, natural resources include three productive areas: forestry, fishery and hunting; while 
water management is also obviously a natural resource, though it is not productive. 

It must be emphasized that this figure is intended to indicate only the roles and 
interactions between the different main segments. not the hierarchy but the relations 
are demonstrated, necessitating to examine the emerging problems and questions in a 
complex way, and to solve them in the same complex way. The intended solution is 
characterized by a system approach: the analysis of only one factor is not sufficient; the 
consequences of the decisions and their impacts on other factors also have to be taken 
into consideration. 

a typical feature of the agricultural sector is that a certain part of research meets 
community needs, i. e. it can provide for useful solutions for several companies working 
in similar areas but having no own research activities. Therefore, the results of research 
financed from state resources must be traceable, and the demand of the community utili-
zation must be met.

Paradigms and their connection to the operators of agro-business

we have already mentioned and accepted above that the three essential and interacting 
problems of our era are climate change (weather change), sustainability and globaliza-
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tion. The acceptance of the existence of these problems took quite a long time; but today, 
they lead to so many and significant new challenges that deliberate and consistent reac-
tions are indispensable. 

in Figure 2, we have shown challenges relating to climate change in a square; those 
relating to sustainability in an ellipse, and those relating to globalization in a hexagon. 

The system is included in a triangle of knowledge: its three factors are a change of 
approach, energetics and marketing, which are not their only characteristics, but are es-
sential in the given relation.

This figure is not based on the same logical structure as the previous one, but the 
following commentary will show the comparisons and relations that make the three world 
phenomena a paradigm. (The factors are connected with thicker lines if the connection 
between them is thought to be stronger.)

one possible starting point is climate change. Climate change has impacts on each 
segment of agriculture that is in connection with nature. The creation of varieties resistant 
to certain pathogens or tolerating extreme weather conditions is a task for gene technol-
ogy (including genetic mapping and genetic marking). a part of this research task is ge-
netic resources conservation, which is meant to sustain biodiversity on the one hand, and 
to preserve protected and indigenous varieties on the other.

Figure 2. Phenomena covered by the three paradigms and their connections

Source: Vida-Baksa, 2008

due to the utilization of resistant varieties, agricultural production will become 
more natural in each sector of agriculture: crop production, animal husbandry, horticul-
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ture, fruit and vegetables and viticulture. as a consequence, the requirements of food 
safety can be met more easily (in food industry segment). if both raw material production 
and processing are connected with technological development, positive results can be 
reached in sustainability by improving technical and cost efficiency and by optimizing 
processes. 

a special element of the approach is animal feeding, or rather the realization and 
utilization of alternative varieties for animal feeding. For plant production, it means new 
plants and new production structure, and a more differentiated activity is possible. as a 
consequence, production security is enhanced, efficiency and sustainability is improved. 
Selected varieties have specific features; resistance to pathogens due to biotechnological 
modification results in a smaller amount of chemicals necessary to feed production in 
animal husbandry, resulting in enhancing food safety.

The exterior framework indicated in the picture is given by the triangle of knowl-
edge including education, research and practical utilization. The connections of these 
elements are equivalent; in an ideal case, none of them is dominated by another one; their 
activities are coordinated, and are characterized by strategic co-operation. Communica-
tion is continuous, with feedbacks, and with formal and informal elements (that is why 
the connection is indicated with a two-direction arrow). 
These three elements, being apparently on the periphery, have the following meaning:

– The new approach in the relation of education and practice can be interpreted in 
two ways. on the one hand, education should emphasize practical knowledge 
instead of academic one; an education system based on competency should be 
established. It is evident that an agricultural engineer has a lot of field experience 
acquired on earlier field trainings of the university; but the role of a management 
approach is growing. an agricultural professional should overview the produc-
tion process as from the farm to the consumer, they should understand economic 
events influencing production, and they should contribute to sustainable operation 
by their reactions. on the other hand, the demands of the corporate sector can 
be integrated into the education system. This process is difficult and encounters 
many obstacles; but through the acknowledged paradigms, the random demands 
can be eliminated. 

– Besides the approach pronounced in the present study, and instead of the para-
digms, three essential challenges are defined: energy, water and natural resources. 
in case of Figure 2, the position of the indication is reasoned as follows. Climate 
change, energy, water (in this case mainly renewable energy resource) has many 
results in europe. energy plants generally do not have the same features of local 
adaptability as plants in the horticultural sector. Besides resistance to pathogens 
and drought tolerance, the methods of processing mean technological problems 
– there are technologies of first, second and third generation – , and are very de-
veloped in some foreign countries. however, its adoption depends strongly on a 
proper legal background. 
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– Marketing was indicated as the third factor as a comprehensive but not tradi-
tional instrument group. one of the greatest challenges and most contradictory 
conditions in food industry is that profit can be realized by producing food of low 
procession and low added value, like cooking oil. due to the special production 
structure established in the past ten years, hungarian food industry and its three 
partner sectors are not able to realize such profit. A solution can be the production 
of hungaricums of excellent gustative qualities. The market access of these prod-
ucts can be supported by marketing by finding out new market segments – instead 
of utilizing the traditional push strategy. in order to evaluate the special tastes of 
hungaricums and to compare them objectively to other products, special research 
and technological developments are needed. Marketing activity can also promote 
the utilization of scientific results in practice; if an entrepreneur gets to know these 
results with a regard to their expected practical advantages, its inclination to in-
novate will increase. 

Our goal was to demonstrate the most significant phenomena and their relation; but a lot 
more examples could be mentioned considering the different positions of the agricultural 
operators. in the next few thoughts, we propose solutions that take into account both the 
financial resources and the infrastructural specialties. 

resuLTs

At first, the Hungarian agricultural research system will be introduced; the role of the 
different units should be cleared. as a consequence, concurrence can be suspended, trans-
parency and accountability can be realized, and the allocation and utilization of the avail-
able resources can be optimized. Thus the research results will not competewith, but com-
plement one another; realizing the need of a “complex solution to a complex problem”. 
another possibility is to connect to international institutes and research networks, or to 
support formal and informal mobility of researchers, mainly in the field of basic research 
and in the utilization of the results, i. e. in adopting the management approach. 

The establishment of an agricultural research coordination institution, including 
Mard, the hungarian academy of sciences, several universities and enterprises, was 
discussed several times. however, the questions of maintenance and competencies could 
not be cleared.

another aspect of the institutional tasks is that a proper restructuring of the le-
gal background could make research institutes be interested in treating themselves their 
results as intellectual properties. This way, the utilization and dissemination of results 
would not have to be done by separate institutions, and the viability of the research insti-
tutes would grow2. 

2  The term grow was utilized intentionally instead of the term establish; as the present economic back-
ground and structure is not suitable for this establishment yet
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we have already pointed out in the introduction that human health depends essentially on 
the quality of agricultural products. in the future, a special priority will be given to those 
research themes examining the complex impacts of food ingredients and food additives 
on human health. however we must accept the fact that the results of such research will 
not result in technological innovation but in pure knowledge. Their consequences will 
occur indirectly and in a long term, and it is difficult to measure them; but their necessity 
is obvious, and to support them is a must. Practical advantages can be realized by means 
of marketing; by differentiating the special ingredients, functional foods can be realized, 
and products can meet flexibly the variable consumer demands.

during the utilization the research results, a common problem emerges: which in-
stitutions are able to and inclined to take the accidental risks. Professionals (in educa-
tion, research and practice) take the same view that small and medium enterprises can 
be the main partners. Though they are of national importance their interests are regional, 
their objectives are not global, their activities are local and their flexibility enables small 
scale experimental production. so the results of utilization can be realized in hungary. 
however it should not be forgotten that small and medium enterprises in food industry 
do not have financial resources for such purposes and a co-financing system should be 
established as a minimal criterion.

disCussion

The development objectives of the European Union are defined in the Lisbon Strategy, 
pronouncing a central importance to knowledge. a primary interest of the Member states 
is to make europe a knowledge based society so that the european r+d strategy be 
competitive with the american and the Japanese ones. The elementary interest of hun-
gary is to contribute to the common european objectives according to its own conditions 
and financial possibilities, and to define its national preferences and strategic objectives 
dependently. 

as a reaction to the challenges of the 21st century, many community programs, 
measures and support projects were launched. These possibilities can be realized if the 
state considers a long term strategic investment to participate in the activities of interna-
tional research institutions and organizations; it supports hungarian researchers’ work in 
foreign institutes and foreign researchers’ work in hungary.

The period 2007-2013 is not only the age of agriculture and rural development but 
also the age of research and development providing for their background. The numerous 
ingredients of research work, professional determination, the intention to discover new 
things mean an efficient guide that directs the way to serve Hungarian community.
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