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Abstract—The aim of our article is to show the importance of 

the agriculture in the global life. One of the most important 

challenges of the world to produce enough food for the growing 

population of the Earth. The food production needs to be 

increased not only because of the growth in population but also 

because of the changing dietary habits. While the agriculture 

tries to produce more food they have to solve several problems. 

Increasing need for water, soil degradation and climate change – 

these are only a few of the most important problems we are 

facing right now. We have to increase the agricultural 

production on less arable land – but the question is: how? 

The role of education and especially the agricultural 

education became much more important in this case. Prior 

researches showed that for the improvement in the skills and 

knowledge of the farmers and agricultural employees we have to 

analyse the actual situation and challenges of the agricultural 

education. To serve the needs of the precision agriculture, the 

educational system have to pay attention for the changing needs 

of the agricultural system. 

During the reform of higher education and the agricultural 

higher education the most actual developments have to be 

included in the curricula. The labour market wants the higher 

education to offer actual knowledge for the students and for 

professionals as well during formal, informal and non-formal 

education as well. As the technology used by agriculture is 

continuously developing the employees and the farmers need 

different courses as parts of the lifelong learning systems. 

 
Index Terms—Agriculture, Bologna process, development, 

higher education.  

 

I. INTRODUCTION 

In order to harmonize the connection of higher educational 

systems of Hungary and the other European Union member 

states the Hungarian government decided to introduce the 

Bologna system after 2006. As a part of the legislation the 

government and the Parliament of Hungary decided to reform 

the whole system not only in a theoretical way but in practice 

as well. The system reform had several impacts: the number of 

the students studying in Hungary raised radically – the so 

called mass higher education has been introduced in the 

country. The new system has been formed as a multi-level, 
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linear system consisting vocational training, bachelor training, 

master training and doctoral training as well. As a part of the 

reform the Hungarian higher education became truly 

international however it already had decades of experience in 

it [1]. The original idea separated the different aims and 

functions of the higher education between the different stages 

of the three-tier system. The aim of the bachelor trainings was 

to serve the basic needs of the labour market. The role of the 

master trainings was more important: to produce 

professionals with significant knowledge and partly 

leadership skills who are able to complete scientific and 

development trainings. And last but not least the role of the 

doctoral (PhD or DLA) trainings was to train young scientists 

who can complete the most important basic research [2]. 

Agricultural education means the teaching of different 

skills and knowledge related to the agriculture aimed to 

educate students for entry level jobs and later more education 

for advanced agricultural jobs [3]. The agricultural higher 

educational institutions and the big universities with 

agricultural faculties has a very important role in teaching 

specialists for the agricultural labour market and in training 

entrepreneurs with farming skills and knowledge [4]. This 

way the degree holder bachelors or masters can easily find a 

job as an employee or start their own businesses. Nowadays 

the agricultural education on every level has to give the skills 

for the students which are making them able to detect the 

interconnectedness of different information regarding to the 

parts of the agriculture. That means information is coming 

from different sources and the agricultural professionals have 

to be able to analyse and evaluate the relevant information 

during their work wherever they are working [5]. 

It is extremely important to serve the changing needs of the 

agriculture because the global agricultural sector will face 

many challenges in the following decades. Without specialists 

who own the actual knowledge it is impossible to solve these 

questions and achieve their purpose. Without education the 

farmers are not able to achieve the goals coming from the 

changing market and customers’ needs.  

 

II. GLOBAL CHALLENGES OF THE AGRICULTURE 

The population of the Earth is continuously growing and in 

the next 40 years the agricultural production have to be raised 

by 60% in order to cover the needs caused by the changing 

dietary habits and with the growing number of people who has 

enough money to buy food with more added value [6]. In 

several countries’ agriculture and the food industry the habits 

have to be changed and the focus has to move on not only 

quantity but quality as well. The Hungarian agricultural 

system faced these challenges at the beginning of the 1990’s 
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[7]. Unfortunately in several countries or regions suffering 

from hunger and malnutrition caused by political conflicts, 

soil degradation, climate change or other reasons is still a big 

problem for the population and for the agriculture as well [8]. 

On the other hand the agriculture has to produce more food 

on less available soil. That means it is crucial to raise the 

efficiency of the agriculture in the next decades to serve the 

increasing need for food and to stop hunger [9]. In order to 

increase the productivity of the agriculture the farmers have to 

apply the novel innovations of the precision agriculture. The 

use of these innovations may depend on several factors 

including internal and external ones as well. We can name the 

limited fiscal possibilities of the famers and their knowledge 

and agricultural skills as internal factors. The external factors 

are mostly coming from the impact of the novel technologies. 

The farmers are trying to realize benefits from the use of 

precision technologies which may lead to the reduction of 

information asymmetry caused by the natural production 

systems [10]. The effectiveness of the use of precision 

agriculture systems mostly depend on the farm size, the 

variety of crops produced by the farm, the mix of technology 

used by the farm and on the knowledge and 

info-communication technology knowledge of the farmers 

[11]. The knowledge and the skills of the employees 

employed by agricultural companies are crucial when the 

management wants to increase the production, the 

effectiveness and the profit earned by the company. On the 

other hand the employees often overrate their knowledge on 

info-communication technologies when they think their 

knowledge is larger and more actual than it is in reality [12]. 

The productivity and the effectiveness of the agriculture have 

to be raised by using the novel findings of the research and 

development activities associated to agriculture [13]. In the 

developed countries every 100 USD GDP growth caused by 

the agriculture is linked to about 5.5 times more public 

financed research and development than it has been spent for 

this reason in countries with medium income. The countries 

with high income can spend 7 times more on public financed 

research and development in agriculture than the countries 

with low income can afford [14], [15]. During the planning of 

agricultural development – and not only the agricultural 

research and development – we have to keep in mind many 

circumstances: the economic status of the country, the 

environment and the actual social conditions of the country 

[16]. On the other hand big differences can be detected 

between money spent on food globally which can also have 

impacts on the agriculture itself. While in rich countries the 

families only spend about 10% of their income on food this 

share can reach the 50-60% level in poor countries – mainly 

located in Africa [17].  

As it could be seen from the sources shared above the 

agriculture have to face many challenges in the next decades. 

We have to produce more food for people and not only 

because of the increasing number of the global population but 

also because of the changing dietary habits. We also have to 

produce this growing amount of food cheaper to reduce the 

food prices in the poorest regions of the world. This way in 

these regions the people could be able to spend more money 

on other activities and services and – for example – they could 

have more time for educate themselves. To increase the 

agricultural production we have to use the newly developed 

technologies in the agriculture. During the use of these 

novelties and innovations farmers have to have the most 

actual knowledge in several fields of agriculture and food 

production. The use of the new devices and practices more 

education is needed for farmers and agricultural employees in 

order to strengthen the needed skills of the people working in 

any sub-sectors of the agriculture. 

Based on Bloom’s taxation the modern agricultural 

education have to develop the students in order to become 

able to complete the aims listed above in the following areas. 

First of all the education have to develop their knowledge (or 

have to complete the cognitive objectives) so the universities 

have to clarify what they want their students to know. 

Secondly the education have to develop the students’ skills 

(or have to complete psychomotor objectives) so the 

universities have to clarify what they want their students to be 

able to do. And last but not least the education have to 

develop the students’ attitude (or have to complete affective 

objectives) so the universities have to clarify what they want 

their students to think or care about [18]. The teachers of the 

lower level agricultural education and the members of the 

academic staff in the agricultural higher educational 

institutions have to possess their knowledge bases for 

teaching in the following areas: content knowledge, 

pedagogical knowledge, professional knowledge and 

pedagogical content knowledge. From the list the last element 

is named as the most effective piece of the teachers’ 

knowledge during the effective teaching work in the 

classrooms or auditoriums [19]. 

 

III. METHODOLOGY 

The aim of this article is to give a brief overview on the 

changes of the agricultural higher education in order to live up 

to the changing expectations of the global agricultural system 

serving the food needs of the global population. While writing 

the article we made an extended literature overview as part of 

the secondary data collection. During the secondary data 

collection we have to be very careful while we are designing 

the listed sources we will cite in our publication. The use of 

published data can make the research faster and cheaper but 

the reliability of the data used is always a topical issue. When 

statistical data are not collected directly by the authors but 

cited from different sources national statistical services and 

statistical data suppliers from important international 

organisations (OECD, UN, FAOSTAT, EUROSTAT etc.) 

can be reliable and safe choices. Preparing a representative 

data collection is very expensive and the fiscal resources of 

the research group are often limited so using safe and reliable 

data can be a suitable and cheap solution to complete research 

and analysis [20]. 

In this article which is aimed to give a brief literature 

overview of the Hungarian and the international agricultural 

higher educational system we cited several sources. All of 

them were published in reviewed journals or books by 

respected authors. We tried to analyse not only the Hungarian 

situation of the agricultural higher education but in other 

countries as well. On the other hand we cited reliable 
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statistical sources published by the OECD. During the 

preparation of this article we used critical analysis method in 

order to compare the different sources. 

During the preparation of the article we paid attention for 

the prescriptions of the international standards of the 

scientific research. With respect to these regulations and 

ethical norms we cited all the authors of the articles in the list 

of sources as it has been accepted by the international 

scientific life. 

 

IV. THE FORMATION OF THE AGRICULTURAL HIGHER 

EDUCATION 

The agriculture had a very important role in the life of the 

humankind, however the agriculture as a scientific field did 

not exist till the beginning of the 19
th

 century, even though 

several parts of it already existed in other scientific fields – for 

example in the framework of the biology [21]. Before the 

scientific nature of the agriculture was recognised and the 

formal agricultural educational institutions started to operate 

demonstration farms already have existed since the 17
th

 

century and agricultural fairs have became very important 

forums of knowledge transfer in the agriculture [22]. The 

agricultural education started in Hungary in the 19
th

 century 

when the public opinion changed on the whole agriculture 

itself. Before that period the people usually thought 

agriculture is a kind of profession sons could learn from their 

fathers and no formal education needed in this discipline. But 

in the 19
th

 century scientists agreed that the higher level of 

education is needed in order to serve the changing needs of 

the whole society [23]. After several changes the role of tacit 

knowledge in agricultural education is still very important 

[22]. 

However after centuries of practical and absolutely 

non-formal education in the agriculture the modern viewpoint 

decided to separate the education from the family level but the 

farms – and mainly the family farms – didn’t lose their 

relevance in the education. The new approach of education 

created a more systematic structure of the agricultural 

education. On the other hand the transformation of the 

practical knowledge was still organised on farms but in many 

cases not on the farms of the students’ parents [24]. During 

the strategic planning of the higher education every country 

have to decide what kind of studies they want to finance. As a 

part of this planning the state or the government have to 

clarify the most important data related to the higher education 

– for example they have to publish the criteria of the 

student-teacher ratio, the number and ratio of the professors 

who hold a scientific degree and prescriptions for the 

technical operation for the higher education. On the other 

hand from the non-institutional viewpoint the states have to 

decide who should have the control on the curriculums of the 

agricultural education. They can delegate this right to the 

academics or to the users as well. The legislators also have to 

decide the right content of education in order to follow the 

changing socio-economic needs formulated by the relevant 

actors [25]. 

The educational roles have to be separated between the 

different nationally financed institutions in order to clarify the 

main mission of each university or university college. This 

way the students and the professional partners can also decide 

where to study, where to educate employees or where to find 

cooperating partners [26]. The importance of the lexical 

knowledge in the education reduced while the importance of 

the scientific and multidisciplinary approach raised. The 

resilience which makes the students and the higher 

educational institutions able to develop themselves as fast as 

it is possible became more and more important as the rapid 

technological changes used to reform the agricultural systems 

often [27]. 

In Hungary the introduction of the three-tier educational 

system was not that successful in case of the agricultural 

higher educational programs. Many small bachelor programs 

has been created with crowded curricula. The outcome of the 

education was not really clarified by the legislators for the 

labour market actors. Because of the very intensive curricula 

the workload of the universities’ academic staff became very 

high and it became very difficult for the students to complete 

the programs. On other hand the Hungarian agricultural 

degrees are based upon very intensive and wide knowledge of 

the students [28]. Unfortunately the newly graduated students 

are not able to earn enough salary on the labour market which 

makes the agriculture less attractive for secondary school 

students [29]. This trend is very harmful for the aging 

agricultural society and for the agricultural production of 

Hungary as well because if a sector is not attractive enough 

for young professionals who decide not to join the labour 

market based upon their degrees the revitalization of the 

sector will not be completed on time – if it is even completed 

at any time. 

The higher education in several European countries goes 

under a very intensive accreditation, evaluation and quality 

assurance process. As a part of these processes all the degrees 

issued by these countries are validated by the national 

accreditation offices or agencies reliable for completing the 

national higher educational acts completing all the 

requirements set up for the higher education [30]. Students, 

families, the actors of the labour market and last but not least 

the representatives of a country (including the Parliament and 

the Government as well) have trust in this kind of 

accreditation process because it is strictly based on law and 

the processes of the accreditation is clear for every actor of the 

higher educational system. 

In several cases the students have to pay for different 

services in the higher educational institutions and a significant 

part of them have to pay a kind of tuition fee. Walsh and her 

co-authors investigated the students’ willingness to pay for 

higher education and they published several important 

findings. As they pointed out the students’ willingness to pay 

mostly depends on the region of their origin, their academic 

abilities and their socio-economic status. Students with better 

academic ability are willing to pay more for higher quality 

education and services while students with weaker academic 

abilities are not willing to pay more just because of the 

education quality. The role of the socio-economic status in the 

willingness to pay is crucial because the analysis showed a 

very important result when it clarified that the students with 

lower socio-economic status are also willing to pay for higher 

education. That means studying can be defined as an 
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investment in human capital. On the other hand it is 

unequivocal that in several cases the parents are covering the 

students’ tuition fees [31]. When the families decide to 

finance the studies they can make their decisions on different 

basics. The role and the importance of fact-based decision 

making in case of the agriculture reduced in the last period 

which can effect on the career planning of the secondary 

school students as well. Mostly those people have relevant 

knowledge about the agriculture who are somehow involved 

which can also have effect on the directed recruitment of the 

agricultural professionals [32]. It cannot be written down too 

often that investment in a diploma is a very important decision 

not only for a student but for the whole family. This statement 

is even truer in those countries where the tuition fees or the 

additional costs of the higher educational studies represent a 

higher part of the family monthly or yearly incomes. 

The size of the country and the importance of the 

agriculture in the national GDP can have effects on the 

number of students in the agricultural higher education but not 

in every case. In the United States of America altogether more 

than 125000 students used to study on different higher 

educational programs in 2015. In Germany this number 

reached the 45000 students which is much more than it should 

be if we count a ratio from the size or total population of the 

USA and Germany. In Hungary more than 9000 students are 

studying in different agricultural higher educational programs 

while in Denmark where the importance of the agriculture and 

its share in the national GDP is much higher this number is 

only around 5500 – however Hungary is twice bigger and 

have a population of nearly twice more than Denmark has 

[33]. 

To transfer the most actual knowledge for the students is 

one of the most important aims of the higher education. 

Practice oriented programs have to be started in every higher 

educational system and they have to be developed 

continuously. Where the three-tier higher educational system 

have been involved after 2006 the reform of the higher 

educational system should have been evaluated. If it seemed 

to be effective the one-tier master programs should have been 

re-organised in the agriculture as well. The future’s 

agriculture needs well educated mechanical engineers with 

technical and informatics knowledge and managers with high 

quality fiscal and economic knowledge as well. It is important 

to keep in mind the global trends of the agriculture, where the 

countries with less developed agriculture should pay attention 

for the new inventions introduced in the developed 

agricultural systems. That means the countries with less 

developed agricultural system have to find those parts of the 

developed agricultural systems which are able to get 

implemented there [34].  

During the development of the educational system we 

always have to pay attention for the needs of the labour 

market otherwise the students who graduate on different 

levels of the educational system will not be employed. Over- 

and under-education can be present in the same country at the 

same time, parallel [35]. The lifelong learning became the 

most important motivator of the educational development in 

the last decades. The educational policy of the European 

Union pays attention for this topic and this tendency have 

great influence on the member states’ educational systems as 

well. The lifelong learning as a possibility absolutely 

harmonises with the needs of the modern society and with the 

modern agricultural system as well and can be listed as one of 

the most important elements of the modern educational policy. 

The lifelong learning can be the bridge between the higher 

educational system and the labour market [36] as it is able to 

lead more students to the higher education and it is able to 

transfer the most actual knowledge from the scientific life to 

practice. It is important to declare that not only formal 

educational institutions can participate the lifelong learning 

process in the educators’ role but other institutions, 

organisations or individuals can do this as well as informal or 

non-formal educators serving the needs of the different 

sectors including agriculture. 

The future of the agriculture is also in lifelong learning. 

This way the education can become a symbol of the loyalty 

and solidarity of the employee to the employer. On the other 

hand the need and the demand for the knowledge as a product 

increased which can have a positive impact on the quality and 

quantity development of the offered educational programs 

and services [37]. 
 

V. CONCLUSION 

The agriculture needs the help of higher education 

worldwide. In the less developed countries the adaption of the 

actual technologies can serve the needs of the local 

agriculture. In developed countries the agricultural workforce 

needs to be educated continuously in order to keep their 

knowledge fresh. New knowledge, new skills and new 

competencies: these are the things a modern famer need 

continuously during her or his career in the agriculture. 

In this article we analysed the agricultural higher education 

and its impact on the agricultural production. The agricultural 

higher educational system have to be reformed in order to 

keep it updated. Without the needed reform the higher 

education will not be able to serve the needs of the 

agricultural labour market. Lifelong learning activities can 

help to complete these needs but the pedagogical knowledge 

of the teachers and academic staff members are also very 

important. 
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