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FARMER EDUCATION AND TRAINING: AN OVERVIEW 

Rade Popović1, James Dunn2 

 

 

1. CORE ELEMENTS OF AGRICULTURE EDUCATION 
AND TRAINING SYSTEM 

Farmers are in the centre of attention in developing any agricultural education and 
training system (AET). Basic parts of any AET are research, education and 
extension. The sustainability of each element for successful agriculture 
development also depends on the interrelationship between the institutions that 
provide them.  

Education at Universities and colleges generates human resources for research, 
extension, education and the agribusiness industry. Historically, education 
institutions were the first stage in building an agriculture education system. Better 
education programs and more graduated students are engines for the long-term 
viability of agricultural education and for agricultural progress. The provision of 
demand-driven knowledge is critical in developing University education.  

Agriculture research is a source of new knowledge, concepts, technologies and 
materials for the agribusiness sector. The importance of research for agriculture 
competitiveness is undeniable. The highly developed agribusiness sectors in most 
western countries owe this achievement to effective research efforts. Research 
results can be treated as public or private goods, depending on the source of the 
financing. The most common sources of research funding are: government, levy-
funded bodies, farmer associations, industry companies, ‘link’ schemes, 
international bodies and other. Government funding predominates in all countries, 
but especially in less developed countries. Other sources are growing in their 
importance in the total funding for agriculture research in developed countries. 
Sources for research funding from sales of agriculture products produced on 
institute land, and royalties from patents or plant breeder’s rights are rather 
marginal. In less developed countries, sometimes these sources of financing tend to 
be more significant because of insufficient government funds. That can lead to 
diversion of energy toward commercial production instead to keep focused on the 
research process.  

Research could be done by institutes, local research stations, universities, colleges, 
and private companies. The usual situation is that institutes and Universities do 
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basic and strategic research, whereas local research stations, colleges and private 
companies do applied research and development.  

Agriculture extension is a “bridge” between research findings and farmers. As a 
form of adult non-formal education, its main function is “conscious use of 
communication of information to help people form sound opinions and make good 
decisions” (van den Ban, Hawkins, 1996). The origin of contemporary idea of 
extension activities originated from various Europe countries since the middle of 
the nineteenth century. After that time, the idea spread all over the world. 
Originally the aim of the extension service was increasing farm production by 
stimulating farmers to use modern and scientific production technologies 
developed by research. Over time the focus has moved from increasing production 
more toward the economics of production, ecology issues, and rural development. 
An extension service can be organized and financed by government or private 
companies. The type of organization and financing varies from country to country. 
Generally speaking, many countries have traditionally organized, government 
financed extension services (USA, Serbia, India…), but some have private 
advisory services (England, New Zealand) or by farmers’ organization financing 
(The Netherlands, Denmark…).  

 

2. EXPERIENCE IN VARIOUS COUNTRIES 

The history of agricultural education in Serbia begins in 1853 with the creation of 
the Agricultural School in Belgrade. Compulsory attendance of public schools was 
introduced in 1882. The first Agriculture College was founded in Belgrade in 1919. 
The development of research and extension comes from two sides. The Serbian 
Agriculture Association founded a couple of research stations in 1869, and the 
government financially supported their extension efforts to transfer new technology 
to farmers through the Association’s network. The Ministry of Economy 
established an agricultural and chemistry research station in 1898, but very soon 
expanded the station with a department for plant disease research. Development all 
three AET elements continued with interruptions during World War I and II. After 
World War II the development of the extension service was different because the 
government decided to serve only socially owned agriculture companies. For more 
than five decades, about one million farms that owned over 80% of the agricultural 
land were not served by the extension service.  

The current public agricultural advisory service was constituted in 1991 after the 
passage of the Agricultural Service Law, and it is the responsibility of the Ministry 
of Agriculture, Forestry and Water Management. An obvious lack of political will 
and a clear vision about how to reorganize the extension service held up 
development of the service for more than 15 years and made it inefficient, 
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providing little service to farms. The number of employees in the Advisory Service 
decreased, the structure was not favourable, and the majorities were agricultural 
engineers with a few agricultural economists. Now, beside the public service, 
recently several small private advisory services have started. 

Agriculture education is the responsibility of the Ministry of Education. The 
education process includes secondary agriculture schools and universities. An 
obsolete single disciplinary approach is slowly changing with development of new 
up-to-date curricula. Research at Universities and Institutes is in the jurisdiction of 
the Ministry of Science. A centralized system of financing research projects and an 
absence of national farm organizations to provide any demand-driven influence 
results in few research findings being transferred to farmers. Research on institutes 
and Universities is mainly oriented to technology, and there is lack of economic 
and profit aspects of farm production. Beside that there is no close connection 
between Universities and the Extension Service.   

Agricultural Education in the United States began in 1855 with the creation of the 
first agricultural training institutions in Pennsylvania and Michigan. These two 
schools ultimately became Pennsylvania State University and Michigan State 
University and were the models for the Land-grant University System, where public 
lands were given to the states to create agricultural and engineering colleges in each 
state.  The law creating these colleges was passed in 1862. The underlying rationale 
was that agriculture was being ignored by the traditional colleges and universities 
with their classical education. 

This system evolved further in 1887 when the Hatch Act established agricultural 
research stations with each land-grant college. This led to research that was designed 
to advance agriculture. Since it was in conjunction with the agricultural universities, 
the results of this research quickly found its way into the classroom and the students 
were exposed to the latest findings about agricultural practices. This prepared them to 
pursue careers in agriculture and introduce the latest practices. 

It became apparent, however, that established farmers needed this knowledge as well. 
With that in mind, the Smith-Lever Act of 1914 provided funding to establish the 
extension service, which would disseminate useful and practical information to 
farmers. Each land-grant college would develop an extension service and would 
receive Federal funds as long as the states provided an equivalent amount. Each 
county in a state had an extension office with on-site educators. University-based 
specialists developed materials and publications and held periodic training sessions 
to prepare the local educators to work with farmers.  Initially, farmers were sceptical 
of the value of extension and so a youth based program called 4H was created to 
have youth raise crops and animals for educational purposes.  When the son’s calves 
started to look better than the father’s, the farmers realized that they still had 
something to learn. 
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Although much time has passed, this three-phased system is still in place. Each 
state has a land-grant university that teaches agricultural subjects, does agricultural 
research, and agricultural extension. Since each state has such an institution, 
research applicable to the unique conditions in that state will be conducted.  
However, with more than 50 land-grant colleges, there are scientists working on 
similar problems in several states and opportunities for collaboration across states 
exist in research and in extension. The students at the Universities take practical 
courses taught by the same scientists who do the research and therefore learn the 
state-of-the-art methods of agriculture. The university-based extension specialists 
typically have research appointments as well, are housed with the teaching and 
research faculty, and also are appraised of the latest knowledge in their area. 
County educators and specialists continue to teach farmers and farm consultants 
how to use this new information to improve productivity and profitability of 
farmers.  The funding for the system is now from the Federal government, the state 
governments, private sources, student tuition, and in the case of extension, local 
governments and farmer fees. 

Of course, delivery methods of the training have changed over time. In addition to 
farmer meetings, farm visits, and field days, the universities make extensive use of 
the internet, radio, television, farm magazines, and other outlets. In areas where 
private consulting businesses have started, the university works with them as well, 
not worrying about the competition, but rather viewing the consultants as just 
another teaching medium. As agriculture has become more scientific, the ability of 
individual farmers to make all of their own decisions has decreased. It is now 
common for a dairy farmer to have a crop consultant, a feed consultant, a 
veterinary consultant, and a financial consultant. The farmer is an information 
manager as well as a farm manager. 

The success of the system is undeniable. Agricultural productivity has progressed 
steadily for 100 years and the speed of productivity growth has increased recently 
rather than stalled. Farmers of today are a small portion of the population, yet the 
United States is a large exporter of agricultural and food products. Agriculture is 
much more specialized than in the past, is much more capital intensive, and 
purchases a variety of very specialized inputs from the farm-supply industry. This 
farm-supply industry has grown with the results of university agricultural research, 
hires students from the universities to further develop and sell products, and 
continues to work with the universities for new ideas, product testing, and other 
things. While there is an undeniable agro-industrial complex providing the food, it 
has its roots in the system of agricultural universities and its teaching, research, and 
extension functions. The firms in the agriculture and food system, whether they are 
big or small, still work closely with the universities to keep their firm competitive 
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in the world marketplace. An integral piece of this success is private farms and 
minimal interference of the government in the farm marketplace.   

Japan is an example of decisive and successfully building an AET system. The 
process started in 1872 when the first agricultural technical college was 
established, and at same time was introduced compulsory universal primary 
education. Just a year before a high level mission was dispatched to US and eight 
Europe countries to bring knowledge about new technology in industry and 
farming. These visits collecting new knowledge from “advanced countries” lasted 
almost two years. After returning home, the Japanese government decides to 
import western technology. Soon afterward they set up an agricultural research 
station for testing farm equipment and new agriculture varieties. In 1893 the 
institutional foundation for research was broadened with the formation of a 
national agricultural experiment station with six branch agricultural colleges. 
During that time, the first extension service job was done by successful Japanese 
farmers that were hired by government, as extension agents, to disseminate new 
seed varieties and better farm practices. Because of all that Japan has the honour of 
being the first country to build an AET system, although officially the nationally 
extension system was set up in 1948. 

The Netherlands development of AET is an example of the European approach. 
Dutch agriculture is one of the most productive in the world, thanks to continuous 
adaptation AET to the needs for new knowledge. The first agriculture school was 
founded in 1876, and compulsory education for children was introduced in 1901. In 
the beginning of the twentieth century there were founded several research stations 
for experiments with imported technology of green houses and “unknown crops”.  

The practical origins of the extension of agricultural knowledge came from 
travelling teachers. In 1906, the government officially supported that idea and 
appointed agricultural and horticultural teachers in a governmental Inspection of 
Agriculture and founded the rural extension service. After World War II and 
several famine years, food security became a task of primary importance. The 
number of extension workers significantly increased and they successfully worked 
in the transfer new technology on farms. Later the focus of the extension service 
moved more to discovery and the application new knowledge. After fulfilling its 
food security task, new problems appeared with overproduction and pollution in 
agriculture. During 1980s Government, following the example of New Zealand and 
England, decided to privatize Extension. In 1990 the Netherlands privatized about 
half of its public extension by transferring field extension personnel with initial 
government support, to the farmer associations. Another half of extension service 
responsible for linking research and the privatized extension services, policy 
preparation, implementation, and promotion and regulatory tasks remained under 
the aegis of the Ministry of Agriculture. 
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Today agriculture education, research and advisory are mainly concentrated in 
Wageningen University and Research Centre which consists of: Wageningen 
University, (applied) research institutes, and a training and advisory centre, and 
since 2004, the Van Hall Larenstein Polytechnic University.  

India is an example of the successful adoption and development of institutions of 
AET. The first Agriculture College was set up in 1876 during the British Colonial 
period. In following years two more agriculture colleges were established and 
jurisdiction for them was passed to the Indian government. After winning 
independence in 1947 there was modest educational and research system with 
domestic employees, mainly with B.Sc. degrees. Food insufficiency and the threat 
of famine pressed political leadership to accelerate changes. Using foreign aid, 
mainly from the U.S.A. and the positive experience with Land Grant Universities, 
the government began the process of founding 42 State Agriculture Universities. In 
the development of nine of them, 300 professors from five U.S. Universities took 
part with assignments of two or more years.  

The Extension Service has been organized and managed by the State Ministries of 
Agriculture. In 1962 India imported some high yielding wheat seed and after that 
researchers tested seed in local conditions and trained farmers for five years. With 
the import of 18,000 tons of high yielding wheat in 1966 they began the process of 
increasing grain production known as the “green revolution”. India reached food 
self-sufficiency in 1981, mostly thanks to decisive political leadership, accepting 
foreign aid and institutional innovations in building all three core elements of AET. 

 

3. CRITICAL ELEMENTS IN BUILDING AET 

From global experience some elements in the process of building AET are very 
important. The historical aspects of AET prove it is a time consuming process, and 
takes from 40 to 60 years to develop a sustainable system. Responsibility for that is 
separated on two groups; first political leadership is responsible for building and 
financing institutions that will conduct education, research and extension. 
Secondly, scientific leadership has responsibility to influence on interlinks between 
those institutions and farms. 

Clear vision and political support is extremely important for the initial stages. In 
any country mobilization, organizing and sustain financial support is prerequisite 
for development AET. Some countries, for example in Africa and Asia, are 
dependable on financial aid from donors. In that case, because of the length of the 
process, support through the whole period is questionable. Those countries have to 
provide their own sources for that purpose. Experience from developed countries 
shows that decentralization of organization and financing system, especially for 
research and extension, is useful for increasing their efficiency. Local level of 
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financing research institutions assures better balance between farmer needs for 
knowledge and research findings.   

Equal treatment in importance all of three core elements is necessary for 
sustainability of developed AET. It is possible to build in shorter period, for 
example 10 to 20 years, one or two elements of system. But without, further focus 
on building the third element and providing long term financing AET is not 
sustainable. From world wide experience usually it was a situation with research-
extension and education-research models. Strong interlinks between core elements 
with their focus on farmer needs is fundamental for a successful and long lasting 
AET system. There is no ideal type of model, so each country, because of different 
resources, may have a unique way in developing its own AET. 

Once the AET is developed, maintaining motivated employees is very important 
for further development. Government has to keep scientists and extension agents 
well motivated in various ways to assure prerequisite for their efficiency. 
Employee’s incentive is one of main problems in less developed counties, and 
usually is connected with brain drain. In Serbia during the 5 years (1997 – 2002), 
because of low average salaries, the number of employees with University diploma 
in the public Advisory service decreased by about 56%. Some countries combine 
monetary and non – monetary incentives to alleviate this problem.  

Researchers are in a triangle between education and extension institutions and 
farms. Good perception of high priority national problems is a starting point for 
effective research. Keeping focus in such a direction results in research findings 
that are more applicable and useful for farmers. A second point is how to increase 
total amount of research findings. It is primarily question of funds, but quality and 
quantity could be increased in some additional ways. One possibility to increase 
quality of domestic research is to participate in international research projects (e.g. 
FP7) to learn techniques of research, i.e. how to effectively organize and conduct 
research. Another way for increasing number of research findings is to use public 
resources for financing graduate students who can participate and complete their 
M.Sc. or Ph.D. thesis as a part of research projects. 

 

4. CONCLUSIONS 

Each country has unique way in building AET, which varies with different 
historical inheritances. Development of sustainable AET is long term process that 
requires political and financial support, sustainable education, research and 
extension institutions with strong interlinks, and a research focus on high priority 
national problems. Whether the system incorporates all three core elements in a 
University organization (USA), or the system has the extension service separately 
organized from Universities, links between them must be close and strong. It is a 
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prerequisite to provide adequate information to farmers. Changing environment 
cause permanent need for new knowledge and the AET must adapt to the situation. 
Privatizing extension service in some countries have been done in order to increase 
its effectiveness. 
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