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Introduction 
 
Universities of Agriculture and Life Sciences are ever more challenged in delivering high quality 

outcomes in their core missions of education, research and innovation in support of sustainable 

development in the rural economy. Here the phrase ñUniversity of Agricultureò is taken in the broadest 

sense to include, for instance, such disciplines as Forestry, Food Science and Technology, and Water 

Resource Management. 

Through their various disciplines the Universities of Agriculture and Life Sciences provide the main 

actors for the rural areas worldwide with the expertise to address the new economic, societal and 

environmental challenges with regard to sustainable rural development: technological innovation, 

economic development, food security, food safety, rural depopulation, bio-renewable resource use, 

climate change, biodiversity, and the protection of natural resources. 

The universitiesô mission, in part, is to educate and train their graduates to have the expertise to become 

the strategic actors of development in their areas of influence. They are the future entrepreneurs who 

will drive innovation in the rural environment.  

Universities should pro-actively contribute towards creating a better future in the rural economy. They 

can be major players in long term innovation initiatives through partnerships between the Universities 

and the rural economy. These partnerships aid the transfer of knowledge and technology, and 

implement relevant research and innovation programmes that promote added value in the rural 

environment to address societal expectations.   

Such partnerships are most likely to develop where a university responds to local challenges. This 

approach is valuable regardless of the countryôs level of development.  All universities worldwide need 

to act in support of the challenges and opportunities in their immediate rural economy. By concentrating 

on those aspects, the Universities of Agriculture and Life Sciences will surely ensure that the next 

generations of leaders and entrepreneurs in their disciplines have the expertise and motivation to 

respond to the challenges of change in the rural economies. 

GCHERA, the Global Consortium for Higher Education and Research in Agriculture was founded in 

1999 by the presidents of three universities: Iowa State University (USA), Kiev University (Ukraine) and 

Humboldt University (Germany).  

This consortium was set up as a global association with the aim to develop a global system of 

cooperation in Higher Education and Research in Agriculture, strengthen the influence of the 

universities in agriculture at the global level by reinforcing the collaboration with the international 

organizations and the companies. 

The consortium holds a global Conference every two years since its creation, each conference being 

organized by the Presidentôs home country. Previous conferences have been organized in Amsterdam 

(Netherlands) in 1999, San Francisco (USA), Kiev (Ukraine), Hangzhou (China), San Jose (Costa Rica) 

and Nairobi (Kenya). This book of proceedings reports on the 7th World Conference held in Beauvais, 

France. 
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Foreword 

Loïc Sauvée, Chair of the International Program Committee 

 

Dear GCHERA conference participants, we are proud and happy to present in these proceedings the 

communications presented at the 7th GCHERA conference held in Beauvais June 27-29 2011. 

These proceedings feature all the keynotes speakersô speeches as well as 38 contributed 

communications, organized around four sub themes (A-Education for Sustainable Rural Development, 

B- Research and Innovation Strategies, C-Partnership Strategies with Local Stakeholders, D-Strategic 

Positioning of Universities of Agriculture and Life Sciences). 

These contributions provide a worldwide perspective on these four fundamental issues. 

Firstly, the leading role of education in the development of contemporary rural societies is to be found is 

the need to balance the necessity to produce safe and healthy food as well as bio-renewable resources 

with the importance of maintaining biodiversity, environmental management and limiting global warming. 

This theme shed light on the necessary development of new competences for students and new 

concepts such as holistic approaches to be implemented within new programs and new degrees. 

Secondly, the role of research in this coming rural economy is critical. The Universities of Agriculture 

and Life Sciences take an active part in the knowledge economy, at mainly two levels: as a creator of 

knowledge, through in-house research centers or collaborations with external research centers; and as 

a knowledge transfer actor, towards major stakeholders. These two roles have to be questioned in 

considering the wide diversity of local issues at stake worldwide as well as the globalization of the 

research activity. The issue of organization of research activities, in the form of platforms, clusters, 

parks and incubators is also of tremendous importance for the success of the UALS in their roles in the 

future of rural communities. 

Thirdly, the Universities of Agriculture and Life Sciences do not act alone but have to interact with their 

environment. This question of coordination of actions, between several categories of actors (private 

companies, organizations of producers, local, regional and national public bodies, consumer groups, 

social networking groups) is frequently at the heart of successful partnerships between UALS and their 

local/regional partners. Questions such as trust, long-lasting relationships, and innovations in new kinds 

of partnerships have been addressed throughout the conference with living examples from all over the 

world. 

Finally, the question of strategic positioning has also to be addressed. Due to specificities of their 

institutional, cultural and economic environment, the University of Agriculture must be able to define 

themselves their strategy. This essential issue crystallizes the above points: how could the UALS better 

shape their strategy? What are the key strategic, managerial, organizational topics for the next fifty 

years? Here again these proceedings provide an overview by keynote speakers of these challenges for 

new goals to be implemented by UALS within their competitive academic and research environment. 

All the communications have been selected on the basis of quality, originality and relevance to the 

development of innovative sustainable approaches for the agricultural and rural communities. These 

papers reflect the strong and up to date implications of Universities of Agriculture and Life Sciences in 

62 countries for strategic issues related to education, research, agricultural and rural development 

policies within a global approach of sustainable rural development. 

We would like to thank all the keynote speakers as well as contributed papers contributors for their 

implication and involvement in the future of agricultural and rural communities all over the world. 
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Welcoming remarks 
 

Philippe Choquet  

President of GCHERA  

President of ICA 

President of Institut Polytechnique LaSalle Beauvais 
 
 

 
Monsieur le Préfet, 
Monsieur le Président du Conseil Régional de Picardie, 
Madame le Maire de Beauvais, 
Madame, Monsieur le Directeur Général, 
 Rectors and Deans of Universities, dear colleagues and friends, 
Ladies and Gentlemen 
 
As president of GCHERA It is my pleasure to welcome you today to LASALLE Beauvais. 
With the representatives of the Picardie region, as well as the Beauvais area, we are proud to host this 
7th world conference. 
For this conference, you are more than 200 delegates, coming from 62 countries, representing more 
than 120 institutions.  
 
GCHERA? What is GCHERA é A difficult name to pronounce, youôre right é Some of you knowé 
some of you are discovering. 
 
Initially GCHERA was a project set up in 1998 between 3 leading universities:  IOWA STATE, KIEV, and 
HUMBOLDT University, whose delegates are here today. Through education, mobility of students and 
faculty, research projects etc, the project aimed at moving boundaries and frontiers, in particular those 
between East and West at that time .In order to make this possible, GCHERA organized from the 
beginning, Conferences held throughout the world: Amsterdam, San Francisco, Kiev, Shanghai, San 
Jose, Nairobi and é Beauvais. 
Great moments of discussions, exchange of ideas, and networking which allowed GCHERA to become 
a true network.  
 
As a result of these conferences, GCHERA has been more than just a meeting between people: it has 
resulted in effective exchanges and in benchmarking, enabling to build bridges between institutions and 
countries, to the benefits of students and faculties and of the educational system in general. 
 
In order to  be more efficient as a global organization, GCHERA has decided to rely more on regional 
associations such as APLU in the US, ICA in Europe, Associations of Rectors from CIS countries, 
AAACU in  Asia, RUFORUM and FARA in Africa, Rectors and Deans from Australia-New Zealand etc.. 
The success of this 7th conference is largely due to the active commitment of those partner associations 
and my sincere ñthank youò goes out to them. Those associations are now committed to reinforce and to 
structure GCHERA. 
 
GCHERA cannot be a static project, it has to be a living and dynamic one, capable of adapting to the 
evolution in Higher education, to global challenges, to societal demands é and that there is no doubt 
that in those areas, as universities of Agriculture, we have huge challenges to tackle. 
 
More than a living project, GCHERA is now a shared project, a shared vision of a community of 
institutions of Higher Education, eager to coordinate their projects in order to better serve our 
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stakeholders, to better serve agriculture in a wide sense, to contribute actively to the global millennium 
objectives. 
Our LASALLE motto throughout the world is : ñTogether and by associationò 
ñTogetherò means that each educational institution has to be fully committed to its local community and 
ñby associationò, means that we have to work together throughout the world to improve efficiency and 
share experience. We all can apply that motto to GCHERA:  yes we have to be entrepreneurs in our 
environment to serve the local community and yes GCHERA may help each one of us to better serve 
our mission. 
 
GCHERA has to be our shared vision,. GCHERA is an opportunity. Let us take it up. 
 
Thank you for your attention. 
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Message from the host institution  
Gérard Friès 

Chairman of LaSalle Beauvais   

 
M. TONSAGER, Under Secretary for Rural Development, United States Department of Agriculture. 
M. le Préfet, representing the Government of the French Republic 
Ms ZALAY, Director of Department of agriculture 
M. STEPHAN, Director of Department of Higher Education and Research 
M. GEWERC, President of the Conseil regional de Picardie 
Ms. CAYEUX, Mayor of Beauvais 
Dear  Rectors and Deans, dear congressists,  
Ladies and gentlemen,  
 

Welcome to LaSalle Beauvais, 

As chairman of the board of trustees of LASALLE Beauvais, I am very proud, with Philippe, to welcome 

you in our school Institut Polytechnique LASALLE Beauvais. LASALLE Beauvais is in fact a French 

ñGrande Ecoleò, organized as a graduate school, dedicated to Earth and Life sciences. 

Although you donôt see it, you are in one of the oldest French ñGrande Ecoleò because we were set up 

in 1854, more or less at the time as the American Land Grant colleges.  

Why am I talking about history? Because, if you understand properly your past, youôll have a better 

vision of your future. 

LaSalle was set up at the time of the industrial revolution in France, when farmers were starving in rural 

areas leading to a important rural exodus, causing greater poverty in the cities. At that time, the 

Christian brothers congregation, founded by Jean-Baptiste De LASALLE, decided to set up a higher 

education institution to develop leadership in agriculture and in the rural sectoré Being entrepreneur for 

a sustainable development in rural areas: a quite long history in Beauvais, isnôt it? 

Since then, of course, the context has changed but the challenges remain, in France, in Europe, and in 

many parts of the world. 

I am also receiving you on behalf the LASALLE Universities network, and I am also very happy to 

welcome our colleagues and partners LASALLE Universities from Colombia, Mexico, Brazil and the 

Philippines. Together we are pursuing the dream to fight against poverty by tackling its roots in rural 

areas. 

I can also give you the vision of someone involved in industrial activity in a big international company 

involved the protection of environment: I am Veolia Environnement R&D Program Manager.  

Veolia Environnement is a large company ï interestingly founded at the same moment when LaSalle 

Beauvais has been created. Veolia was created in 1853 by Napoleon IIIrd for the first PPP contract ever 

granted to a private company (Compagnie Generale des Eaux) in the world and dedicated to water 

management of the city of Lyon. Veolia Environment addresses four major challenges of our world in 

the early XXIrst century:  water, waste, energy and transport. 

In conclusion you are working in agriculture, addressing major Life science issues; you have a bright 

future because you are managing key scientific issues for the 21st century, for which transnational 

cooperation is essential In this respect GCHERA has to play a key role for our institutions, for global 

organizations and our modern society. 

 



20 
 

I would finally to thank all our partners who enable us to organize this event : first of all the Region 

Picardie, represented by President Claude GEWERC, the Mayor of Beauvais, Caroline CAYEUX, and of 

course, the French government represented by M. Nicolas DESFORGES, ñPr®fet de lôOiseò.  

Finally we have had also the support from partner companies:  GROUPAMA and CREDIT AGRICOLE. 

Thanks for them and thanks to you to be here, today, for this event and I wish you a very fruitful 

congress. 
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Message from the Mayor of Beauvais, France 
Caroline Cayeux 

Mayor of Beauvais   
 
Mister Dallas M. TONSAGER, American Assistant Secretary of State for Rural Development 
Mister Nicolas DESFORGES, Prefect of Oise 
Mister Claude Gewerc, Chairman of the Regional Council of Picardy 
Mister Ronan STEPHAN, chief executive for Research and Innovation for the Ministry of Higher 
Education 
Madame Marion ZALAY, chief executive of Higher Education and Research, Ministry of 
Agriculture 
Mister Georges Fauré, Chairman of the UPJV University of Picardie Jules Verne Mister Luc DELAS, 
President of the Regional Chamber of Agriculture of Picardy Mister Gerard Fries, President of LaSalle 
Beauvais 
Mister Philippe Choquet, Director of the Polytechnic Institute LaSalle 
Mister Philippe HINCELIN, Chairman of Agrosphère 
Mister Cyril MOTTE, Chairman of the Entrepreneurship Network Picardie 
 

Ladies and Gentlemen, Dear friends, 

I am very happy to be here with you for this seventh GCHERA Congress. 

This global consortium for higher education and research in agriculture is being held for the first time in 

France. 

The city of Beauvais and the Beauvaisis agglomeration are proud to host this international event which 

brings together 300 university presidents and deans of universities in agriculture from the whole world 

and representatives of leading French, European and international authorities as well. The issue is 

important because its aim is to make universities the major players concerning the agricultural 

challenges of the twenty-first century like food safety, climate change and its impact on agricultural 

production and environmental challenges. 

The GCHERA has been created to promote global cooperation for the improvement of higher education 

and research in agriculture as a prerequisite to solving food safety and environmental problems. The 

Urban Community of Beauvaisis is pleased that this global consortium is chaired by Mister Philippe 

Choquet, chairman of The Polytechnic Institute. 

It is for us the sign of a double recognition - the skills of a man and the excellence of this establishment. 

The Lasalle Institute is a great engineering school in Earth Science, Life and Environment, with more 

than 1500 students and which has recently opened new majors of excellence. It is a member of the 

competitiveness cluster "Industries and Agro-resources" (IAR) and continues to grow, resulting in a 

sharp increase of its workforce. 

To house its students, the construction of a student residence for 132 housings has been initiated. In 

September 2012, students will have the possibility to move into functional and well equipped homes, in 

the heart Beauvais. They will also benefit from the student life in Beauvais, full of entertainment. 

Considering that student housing is a major challenge, the Urban Community of Beauvais wanted to 

support this project by providing financial assistance. 

The laying of the first stone for this new residence, located in the heart of Beauvais, was held on May 

17th. It is for Beauvais synonymous with modernity and dynamism. The many agricultural 

establishments here today are recognized for the quality of their teaching. I have no doubt that the 
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Lasalle Institute will testify and show its specificity and its excellence on Agro-Resources, Food and 

Health, and also on Environment : Water and Earth. 

I welcome the President of global consortium GCHERA, Philippe Choquet who works with much energy 

and determination to highlight the interests and expertise of all the regional actors in agriculture's higher 

education. 

I thank all the participants in this conference for their willingness to get involved in the twenty-first 

Century agricultural issues. 
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Message from the President of the Regional Council of Picardy 
Claude Gewerc  

President of the Regional Council of Picardy 
 

 
Mr. the Secretary of State for Agriculture,  
Mr. General Director of Research and Innovation (Ministry of Research)  
Madam Executive Director of Education and Research (Department of Agriculture)  
Mr. President of GCHERA,  
Mr. President of the Institut Polytechnique LaSalle Beauvais,  
Ladies and Gentlemen,  
   
PICARDIA TERRA NUTRIX ... Picardy, the nurturing land. This mural of Puvis de Chavannes, adorning 
the staircase of the Museum of Picardy, Amiens, illustrates the historical relationship between our region 
and its agriculture.  
It is the wealth of our soil that allowed the Picardy to experience, ever since the Middle Ages, an 
exceptional development through agribusiness, with the ñbleu dôAmiensò, well known till the sixteenth 
century, and, more generally, with the textile. It is not entirely a coincidence that our region is honored 
with some of the finest Gothic heritages! Here at Beauvais, as well as Amiens, Laon, Soissons, Noyon 
and Saint-Quentin.  
We always knew, here, that feeding people and providing the raw materials for industries were not 
contradictory but complementary.  
As during the middle ages, we live in a time of profound economic, social and cultural mutations.  
 
As during the middle ages, we are convinced that agriculture has a major role to play.  
Oil was one of the major levers of the "new frontier" of the Unites States. Agriculture is the "new frontier" 
of development which our world needs!  
Together, we have to face two major challenges. That of alimentation and that of renewable resources 
for our industry and our energy!  
In confidence, I trust that: the ingenuity of man has it that every energy impasse has led to one of the 
innovations enabling humanity to bounce back.  
In the 60s, the difficulty was to feed an urban growing population, and to cure chronic malnutrition and 
problems of food poisoning linked to the traditional "food crops" model. The solution was to build a new 
model, modern and productivist, the Western food system, based on consumption and mass production. 
Quantitatively, the success of this system was undeniable, but it became clear that it contributes to the 
depletion of natural resources, renewable and nonrenewable, the weakening of ecosystems, the 
desertification in many rural areas and the increased emissions of greenhouse gas.  
Agriculture has increasingly distanced itself from its territory, forgetting its original purpose, which is to 
feed people, causing dramatic situations in many southern countries.  
The Marrakesh Accords, which ruled that agricultural products were goods like any other, amplify this 
trend. We are living the consequences, with extreme price volatility and financialization of markets...  
 
Yet, in the media as in education, the same question continues to be raised in a invariant form: "Can the 
planet feed humankind? ".  
Some might be tempted to seek the answer in the exacerbation of productivist trends, at the expense of 
environmental destruction, and an increase in inequalities. Ecologically, socially and therefore 
economically we cannot accept this choice!  
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What we need is a global sustainable agriculture. It relies on each and every one of us, each on his 
level. That, at least, will be the major challenge facing the students you are training today.  
   
The great challenge of sustainable agricultural development is particularly significant for humanity since 
it concerns both food and the "new chemistry".  
In this field more than in others, we need to think global in order to act local. In any case, what we're 
trying to do in Picardy is to work on both the protection and enhancement of the resources, and to 
develop new forms of processing, saving raw materials and environmentally friendly.  
   
Our region is at the initiative of an international competitive cluster revolving around Industries and 
Agro-resources, holding a bio-refinery project to provide agricultural answers to the depletion of petro-
chemistry, by diversifying sources of raw materials, and in particular by promoting waste. It is the 
concept of the valuation of the whole plant. It will be translated here in Picardy with the project PIVERT, 
which has already mobilized 220 million euros as part of future investments, and is carried by a major 
agricultural partner, the group SOFIPROTEOL.  
 
This mobilization for the new agriculture stems from the commitment of our scientific community and the 
agricultural world.  
   
I would like to salute the work of our two universities, those of Compiègne and Amiens, as well as the 
Institut Polytechnique LaSalle Beauvais, of which you know the qualities since you have chosen it to 
hold your world conference. I would also like to acknowledge the work of the Higher School of Organic 
and Mineral Chemistry, INERIS, participating in a European Platform on eco-toxicology, of the CETIM 
and of the equipment manufacturers incorporating the "green chemistry" innovations in business.  
   
I would also like to include the Electrochemical Energy Storage Network, working on vegetable 
batteries!  
   
We do not pay enough tribute here in France to the scientific community, which, nevertheless, invents 
the future. And in our world, we value the soccer players more than the researchers ... Here, I would like 
to pay homage to you, researchers, teachers, professors, students that you are forming ... I want to 
thank you for what you bring, directly or indirectly to improve the lives of "the citizens of the world ".  
   
The world is changing, and your role is crucial.  
 After a period in which the brightest students were often seduced by the mirage of finance, to invent 
financial composites ruining us today, I am convinced that the world will eventually 'get back on its feet', 
and the functions of research and development, and management of the real economy, will find a 
strategic place in our businesses.  
   
This is the wonderful mission that is yours. Picardy is proud to welcome you today!  
 
  



25 
 

Message from the Ministry of Higher Education and Research 
Ronan Stephan 

General Director for Research and Innovation,  
French Ministry of Higher Education and Research  

 

Agriculture driver of sustainable development in rural areas 

Good evening Ladies and Gentlemen, 

First of all I would like to thank the president (of GCHERA) Mr. Philippe Choquet for his invitation and to 

congratulate him for the quality and the diversity of the participants at this conference. I saw that your 

schedule was very tight, but it's the very least given the major issues on which you will working during 

these two days. 

 It is not to the specialists you are that I will explain what France is on an agricultural level and on 

matters of higher education and research. We are proud of this particularity and we have long 

understood the economic, social but also strategic impact of these activities. 

 

A recurring substantial part of our national budget is dedicated to these activities and the investment 

program for the future of 35 billion ú decided in 2009 pays special attention to it. But this interest is not a 

new one. 

 

Without having to go too far in time, since 2005, the theme "Agriculture and Sustainable Development" 

was included in the programming of the National Agency of Research (which funds research programs). 

 

A substantial work has also been initiated since 2007 as part of the Environment Round Table. There 

were nearly 300 voluntary and very concrete commitments for the environment taken at the end of the 

collective reflections involving all the forces of the nation. 

In 2009, the national strategy for research and innovation has defined the priorities for France in the 

matter. In this context, issues of food, health, welfare as well as the environmental emergency have 

been included among the major issues for our collective future. 

 

As part of the reorganization of our research and innovationôs system introduced in recent years, a 

major interest was focused on the topics you will be discussing during this conference. 

 

We have indeed major research organizations such as the National Centre for Scientific Research 

(CNRS), the National Institute of Agronomic Research (INRA), the National Centre of Agricultural 

Machinery, Rural Engineering, Water and Forestry (CEMAGREF) as well as the Centre for International 

Cooperation in Agronomic Research for Development (CIRAD), all being internationally recognized 

organisms. In order to improve their efficiencies we decided to create alliances by building on their 

synergies. 

 

Thus, in February 2010 the Allenvi Alliance was established including the aforementioned organizations 

as well as others, to work on major issues of food, water, climate and territories. This alliance has 

already allowed a more coherent, programmatic and operational approach to promote more efficient 

research. 

More than ever, we recognize that the boundaries between disciplines are no longer needed. 

Addressing these priorities can only be done through a multi-thematic approach. 
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In the dynamics of reforms and the logic of transversality, we also decided to increase the continuum, 

which does not always come naturally, between education, research and the industrial world. 

 

To this end, France has decided to create competitive clusters aggregating all the actors involved in a 

same thematic. These groups allow a more fluid collaboration between higher education, research and 

industry and consequently a tenfold enhancement of innovation. 

 

These competitive clusters not only make us more efficient on the road to excellence, but they also 

contribute greatly to the mesh and the dynamics of our territories, a topic on which, I know you will be 

paying particular attention. 

 

That's how the ministry of higher education and research but also that of agriculture, whose 

representative will be succeeding me, will be particularly interested in the outcome of your discussions. 

 

Thank you  
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Message from the French Ministry of Agriculture, Food, Fisheries, Rural 

and Regional Development  
Marion Zalay 

General Director for Higher Education and Research, 
French Ministry of Agriculture, Food, Fisheries, Rural and Regional Development  

 

The USDA (United States Department of Agriculture) Undersecretary of Rural Development, Mr. Dallas 

Tonsager,  

Honorable representatives of foreign universities,  

Allow me to welcome you to France, and especially in one of the French agricultural higher education 

institution.  

The President of the Regional Council of Picardie, Mr Claude Gewerc,  
The Mayor of Beauvais, Mrs Caroline Cayeux,  
The President of the Institut Polytechnique LaSalle Beauvais, Mr Gérard Fries,  
The President of GCHERA and CEO of LaSalle Beauvais, Mr Philippe Choquet,  
The Prefect, Mr. Nicolas Desforges,  
The Chief Executive for Research and Innovation, Dr. Ronan Stephan,  
 Distinguished presidents and directors,  
 Ladies and Gentlemen,  
 
I am delighted to be here today to attend the opening of the 7th global consortium GCHERA.  

It is both an opportunity and a privilege for a French agricultural higher education institution, LaSalle 

Beauvais, to chair GCHERA for the first time since this World Congress is being held, also for the first 

time in France, in partnership with ICA, the Association for European life Sciences Universities and 

Agriculture and APLU, the American Association of Public and Land-grant Universities.  

This is a major event, but the new challenges of our society are just as important.  

Indeed, the production of a good quality and safe food, the fight against global warming, the energy 

independence, to name a few, require a major effort to transform our technical agricultural systems and 

food production. Furthermore, the international context, increasingly volatile and uncertain, calls for new 

regulations, balancing flow of trade, world food security and income stability for farmers, wherever they 

may be.  

These challenges are considerable, but their existence is no longer subject to debate. The recent G20 

agriculture, held in Paris on the initiative of Mr. Bruno Le Maire, the French Minister of Agriculture, Food, 

Fisheries, Rural Affairs and Regional Planning presented the agricultural issues on the agenda of world 

leaders.  

The time has come to tackle these issues and play our trump cards: research, innovation and 

agricultural education.  

  

These are not any promising solutions. These are the main and sometimes the only tools available to 

build our societiesô production techniques, social organizations, international and national regulations for 

food production in matters of quantity and quality, immune to geopolitical tensions in the control of raw 

materials. It is research, innovation and education that the international community responsible for 

agricultural issues must come together.  

These are not any promising solutions. These are the main and sometimes the only tools available to 

build our societiesô production techniques, social organizations, international and national regulations for 

food production in matters of quantity and quality, immune to geopolitical tensions in the control of raw 
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materials. It is research, innovation and education that the international community responsible for 

agricultural issues must come together. 

 In order not to separate scientific progress from social progress, it is necessary for fundamental 

discoveries to be transformed into technological innovations applied by the farmer, the breeder or the 

peasant. But this is not enough: there is a need for society, rural culture, territories and institutional 

systems to be ready to embrace the scientific and technical progress, and for an ongoing dialogue to be 

established between the producers, the policy makers and the scientists. 

 To enable this dialogue, raising the level of training for all the stakeholders in this field is crucial. The 

strength of the French agriculture and food industries is undoubtedly rooted in the quality of its 

agricultural training system, unique, close to the field and involved in the sectors: a revolutionary 

educational system with respect to the general instruction structure. 

Our French agricultural education currently brings together over 300 000 pupils, apprentices and 

trainees, 15 000 students and 845 schools. It has close ties with economic actors, is involved in the 

territories and manages an employability rate performance of 95%. Undoubtedly, this network of 

agricultural education has contributed to the economic development of rural areas.  

However, apart from these performances, we recognize the need to adapt this system to major 

challenges and context. Thus, we believe that it is around structures with a critical dimension that the 

new challenges of the 21st century will be addressed. We are noting this will to congregate in order to 

address the current challenges, both at a national, European or international level, as well as on 

governmental or educational institutionsô level.  

To meet this demand, a reconciliation between the major research organizations and schools of higher 

agricultural education was initiated in France since 2004. The creation of Agreenium, National 

Consortium for agriculture, food, animal health and the environment, including INRA, CIRAD, 

AgroParisTech Agrocampus, SupAgro and the National Veterinary School of Toulouse, aims to better 

link training and agricultural research. The Institut Polytechnique LaSalle Beauvais benefits from this 

dynamic.  

At the international level we also have the Consultative Group on International Agricultural Research 

(CGIAR), whose headquarters are set in Montpellier, since January 2011, and is in charge of structuring 

the international agricultural research in mega programs matching with major challenges.  

Meanwhile, in the area of agricultural higher education, the structuring role of bodies such as GCHERA, 

bringing us together today, is to be welcomed. These are privileged spaces for the exchange of 

experiences, knowledge and proposals. GCHERA aims to become a focal point for the FAO and 

international organizations on issues of agricultural higher education, in line with the global issues 

regarding food and the environment.  

GCHERA benefits from strong support from the regional associations of universities in agriculture and 

life sciences such as, APLU and ICA, but also the Asian Association of Agricultural Colleges and 

Universities (AAACU), RUFORUM and FARA for the African countries, the CIDEF, international 

conference of directors and deans of French speaking colleges of agricultural and food sciences, the 

Rectorsô Association of the countries of the former CIS, Indian and Chinese associations, to name a 

few.  

 I welcome again this event, promoting the importance of working in networks and the need for 

collaborative research for a collective response to the challenges of tomorrow.  

 I know you've already started working since yesterday on the future structure of GCHERA among other 

things about and you will continue, for some, until Thursday. I wish you rich and productive exchanges. I 

will remain attentive to your suggestions.  
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Good work.  

Thank you.  
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Message from the Oise Prefecture 
Nicolas Desforges 

Prefect of Oise 
 

Mr. Under-Secretary of State  
Mr President of the Consortium,  
Mr President of LaSalle Institute,  
Mr President of the Regional Council,  
Madam the Mayor,  
Mr Director  
Madam Director  
 
Ladies and Gentlemen,  

It is with great pleasure that I stand among you here today as state representative to share a few words 

with you at the end of the opening session of the 7th World Conference of your Association for Higher 

Education and research in agriculture.  

First of all, France is thrilled to welcome you.  

The history of our country is closely linked to its agriculture, which was the foundation for its wealth and 

culture and the mold shaping its territories ... an agriculture that was so far resolutely future and 

research-oriented.  

The representative of the French government that I am, cannot but welcome your decision to choose 

our country to hold the work of your conference.  

At the end of this opening session, my thanks go to everyone who has masterfully set the stage for this 

event.  

It perfectly illustrates the central theme of this conference aiming to deepen the common reflection on 

the answers that should be provided by higher education and research to the 21st centuryôs global 

challenges facing agriculture, in regards to food security and climate change, whether concerning the 

preservation of the economic and demographic equilibrium or the protection of ecosystems and the 

environment.  

The presentation of Mr. Dallas TONSAGER clearly shows that we share the same goals:  
- Develop efficient agricultural and rural trainings;  
- Promote a dynamic research and development  
- Develop active partnership strategies  
- Raise funds and rely on efficient technical support systems  
... All included in regional active networks.  
   

In a few, simple yet powerful words, you have given us the keys to the future of agriculture and rural 

areas.  

The topics you tackled, Mr. Under-Secretary of State are perfectly in line with the place from which you 

have spoken them. 

They resonate here with particular force in the establishment of LaSalle Beauvais, which is a concrete 

illustration of one of the most successful examples of this approach of training ï an action related to the 

evolution of agronomic techniques, the problems of the rural territories as well as food and 

environmental challenges.  

Obviously, it is here in this establishment that welcomes the agronomists and researchers of tomorrow, 

from Lebanon to Brazil, that your words could meet the best response. May its President, and its 
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Director whoôs presiding to the fate of your Association (not by coincidence), find here the expression of 

our gratitude for their initiative. The approach you propose also resonates with particular force in this city 

and this region. As indicated by the Mayor of Beauvais and the President of the Regional Council, 

training and research cannot thrive soilless; they must instead be rooted in a territory, whether itôs cities 

or regions.  

The business park under construction at the entrance of the campus symbolizes the symbiotic 

relationship between a higher education institution, a city and employment.  

Also when you say that teaching and research should lead to new economic activities within active 

regional networks, you describe with great fidelity the regional project "PIVERT" which consists in doing 

tomorrow with plants what we do today with oil. A project carried simultaneously by private companies 

as well as research and education institutes with the support of local communities and the State.   

From this point of view, Mr Under-Secretary of State, Picardy and Oise are ideal territories for testing 

your recommendations.  

What you said, Mr Under-Secretary of State finally resonates strongly in the ears of the representatives 

of the ministries of higher education and agriculture that are present here.  

As stated by Ms. ZALAY, education and research are the primary factors for the success of the French 

agriculture. They appear to enable our country into making particular contributions in the overall 

assessment of the food related and environmental issues.  Before concluding, let me quickly mention 

two points that highlight the relevance and timeliness of this conference.  

First, it occurs at the end of a drought which has severely affected parts of our country and especially 

farmers in the Oise department. Climate instabilities are uncertainty factors requiring new agricultural 

answers.  

The farm of the future, driven by the agricultural profession of the Oise department, and LaSalle aims to 

contribute to these answers. Its cooperative organizational model is clearly a match to the concepts that 

will be developed during this conference.  

Your thoughts are therefore of direct operational interest, and your work will find here a ground for 

immediate application. I also see in your conference a second relation with recent events: it is being 

held practically at the same time as the meeting of the ministers of agriculture of the G20 in Paris on 

June 22nd and 23rd. 

On this occasion, the ministers discussed including difficulties in terms of volatility of prices of 

agricultural products, access to land resources or even food security. Courses of action were outlined to 

reinvest in world agriculture, increase market transparency, improve international coordination, in order 

to manage crises and regulate markets and even invest in poor countries for sustainable development 

of agriculture.  

Obviously, these concerns mentioned by the G20 echo the issues you are treating. The students you 

are training in the institutions that you represent in this consortium will face these challenges in their 

future professional life. So why not imagine that your conference contributes to the G20 in its analysis, 

expertise and suggestions?  

In any case, this is the wish I have for the 300 participants from 50 countries as they begin their work.  

I believe, considering the quality of the conference program and the diversity and excellence of your 

speakers that your exchanges will help raise the agricultural education to an even higher level in rural 

development. 

Good and fruitful conference to you all.  
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Opening speech by Dallas Tonsager 

USDA Rural Development Under Secretary 
 

Good evening and thank you for the opportunity to be with you. 

I want to begin my remarks by commending you for your work and your passion, across the globe, on 

building sustainable rural development. The discussion you are having this week on the role of higher 

education, strategic partnering, and regional alliances is important. It allows each of our nations to build 

stronger and more sustainable economic and community development coalitions. And in the end, your 

work is going to help improve the quality of life for people in rural areas around the world. 

I would like to share more on our efforts in the United States in this area, but first, I want acknowledge 

one of your consortium leaders, Dr. Ian Maw, PhD. from the Association of Public and Land-grant 

Universities. 

When I sat down with Dr. Maw a few months ago, I asked what would be most useful and meaningful to 

you, and he said, talk about what you do as Under Secretary, and how the United States is working on 

regional innovations.  So, that is what I intend to do today.  

As was indicated, I am the Under Secretary for Rural Development.  Rural Development is one of seven 

focal points within the U.S. Department of Agriculture. In this role, I oversee 6,000 employees, 500 

offices, and 40 different economic and community development programs that are focused on the 50 

million people who live in rural America. Within the structure of our organization, we have three 

agencies that provide technical and financial assistance for housing, business, community facilities and 

infrastructure; utility infrastructure such as broadband, telephone, electric and public water and 

wastewater systems.  We have a portfolio of existing loans of nearly $150 billion dollars, and a default 

rate that I can proudly say is less than 2 percent. 

As you may know, USDA also has a significant emphasis on education and research.  When you 

combine our education, research and rural development focuses, we bring a significant set of tools and 

resources to support Americaôs rural and agricultural communities. Whether it is agriculture, renewable 

energy, or economic and community development ï we work together to maximize the knowledge base 

needed to address rural challenges and opportunities. 

Let me say from a macro vantage point, America and the rest of the world continues to climb out of one 

of the greatest economic upheavals we have seen since the early part of the 20th century.  This has 

been a long and difficult road.  The signs are showing progress, but our resolve and diligence must 

continue if we are to regain and expand national and international economies.    

So how do these macro challenges impact our efforts on the micro level?  What are we doing within 

USDA Rural Development to rebuild and revitalize rural economies in America?  

   

Our efforts begin with a basic foundation laid out by President Obama: to focus on five primary pillars -- 

pillars that can prepare the next generation of Americans to be competitive in a global society and 

economy.  

The first Pillar is Innovation. We must invest in the creativity and imagination of the American people. 

President Obama is committed to support innovation, research and development and building out a 

clean energy economy.   

The second pillar is Education:  This entails expanding access to high quality on-line courses through 

the build out of broadband, and the encouragement of students to pursue careers in rural healthcare. 
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The third pillar is Rebuilding American Infrastructure. When we look at infrastructure, it no longer is 

just roads, runways and railways; it is building broadband infrastructure as well. 

The fourth pillar is Government Reform: It is reforming our tax code, earmarks, process improvement 

and other efforts to make government work better. 

And the fifth pillar is Deficit Responsibility: We must build our rural economy through smart funding 

investments in areas that will help ensure healthy economies for the future.    

These pillars also provide the framework for our efforts at USDA:  Secretary Vilsack has directed us to 

combine the successful strategies of today and the compelling opportunities of tomorrow through five 

basic areas of focus: 

One of the areas of focus is Broadband. We have leveraged $2.5 billion in stimulus funding to provide 

more than $3 billion in loans and grants to construct 307 broadband projects in 46 states and one 

territory. Looking from the long term perspective, 7 million rural residents will gain access to high quality 

broadband services. 

Another focus is Renewable Energy: Over the last few years, we have aggressively work to implement 

energy programs authorized by the U.S. Congress(the2008 Farm Bill). 

Another focus is on Local and Regional Food Systems. There are many exciting opportunities in this 

area, from regional food systems to renewable energy to capitalizing on broadband and other new 

technology.  We are working to promote the revitalization of rural America by creating new economic 

opportunities, coordinating public and private investments, and promoting regional innovation to support 

the hard work and ingenuity of rural Americans.  

Farms and other rural businesses go where the work is, not where county and State lines are drawn.  

Yet Federal programs are often written with one national economy or 50 state economies in mind.  The 

failure to recognize the complex realities of multi-county and multi-state regions means that all too often 

government misses out on opportunities to advance comprehensive and locally-driven economic 

strategies.   

Regional Innovations Initiative 

Secretary Vilsack, the US Secretary of Agriculture, knows that Federal investments must be targeted, 

strategic, and matched to the realities on the ground.  That is why USDA is taking a place-based 

approach to revitalizing rural America that will promote economic growth and create new jobs by 

ensuring our investments are cost-effective and impactful.  The key to creating economic growth for 

many communities is to encourage better collaboration on a regional scale.   

Our goal is to assist communities in breaking down the barriers those communities and businesses face 

in accessing multi-jurisdictional opportunities and cut across the bureaucratic silos that prevent us from 

effectively investing in good ideas.   

One example of our efforts is in California, where we have partnered with the University of California 

(Berkley), local economic development corporations, business alliances and the State of California. This 

coalition of researchers, educators, and economic and workforce development professionals from 18 

organizations are identifying the conditions, strategies, and practices that will lead to the sustainability of 

four initiatives:   

 Development of a regional food system;  

 Biomass utilization;  

 Value-added livestock processing and marketing; and, 

 Alternative energy development. 
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USDA is convening collaborative efforts in regions throughout America to bring together diverse 

partners with the goal of generating stronger local leadership, more active participation of the 

community -- and in the end, greater local ownership.    

The other two areas of focus by USDA are the Great Outdoors initiative. This area focuses on 

promoting outdoor recreation to create jobs and support conversation of natural resources. The other 

focuses on the Environment and the creation of ecosystem markets (Water, Wetlands Preservation, 

carbon and habitat enhancements)  

Capital Markets  

So as we rebuild and revitalize rural America, we are focused on expanding financial and venture capital 

investments.  Investments that allow more of the wealth created in rural America stay in rural America.  

Great wealth is often recognized but seldom captured in rural America.  Opening up long-term capital 

markets is a critical component for rural Americans to capture more of the wealth they create.   

The challenge for Rural Development is to continue to assist rural America access capital needed for it 

to prosper.  During the peak of the economic crisis we saw the impacts of shutting off the supply of 

credit to businesses and homeowners, it has a devastating effect on economic vitality.   

USDA Rural Development played a significant role in bridging that capital access gap, but we have to 

look toward the long-term credit needs of rural America and develop our strategies based on that 

analysis.   Credit access and leveraging of resources will be critical to the development of sustainable 

local and regional economies. Our goal should be to create a long term movement. 

While it is an inherent characteristic of all of us to focus on our most immediate need, we too, must 

focus on creating long-term solutions. We do this by thinking creatively and sharing our economic and 

community development tools. We have to adjust our approach to ensure sustainable economic 

development for generations to come.   

I have been working with Secretary Vilsack on this critical area. I have also been engaged in dialogue 

with industry leaders in the financial and investment communities, along with community-based 

organizations to better understand the challenges they face and how we collectively can prepare rural 

America for long-term economic prosperity.  

As we examine this question, at least in America, we need to pay special attention to how people who 

live in rural America have the chance to own their future.  We have an aging rural population readying 

itself to transfer privately held wealth to the next generation, who too often have left rural communities 

for better jobs and the quality of life in metropolitan areas.  

Cooperatives serve as a traditional model for aggregation of rural capital.  Their capacity to bring 

together small investors for the purposes of buying and selling on a greater economy of scale is 

important.  But we need to supplement their efforts with other rural investment and financing tools.   

Rural America needs the opportunity to invest in its future. There are tremendous assets in rural 

America already as I am sure there are in each of your countries. The challenge is to find or create the 

community endowments or focused investment vehicles to leverage these assets toward investments in 

the future of the rural communities. 

I would add that the rate of return on rural investments is far greater than perceived by many investors.  

Many preconceptions such as the lack of sufficient rate of inflow of capital, poor proximity to traditional 

capital networks, and decreased exit opportunities are not the realities of 21st Century investment 

opportunities in rural America.   

We must be more aggressive in addressing these misconceptions and building collaborative private-

public investment and financing structures to expand the economic opportunities in rural areas. 

Specific areas of consideration include: 
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 Debt financing in both the private and public sectors; 

 Equity financing, both in traditional corporate and cooperative vehicles, as well as in 
venture capital; 

 Specific tax policy such as tax credit incentives to spur economic activity in distressed 
communities; 

 Long-term capital needs; 

 A simplified formation of ventures and improved financial tools to allocate risk; and 

 Secondary markets for rural capital instruments.  

Credit access and leveraging of resources will be critical to developing sustainable local and regional 

economies.  

Investments Large and Small 

Building regional infrastructures and economies on a larg scale are only part of the overall equation. We 

must also look at how we can encourage micro lending to support local entrepreneurialship.   

There are examples around the globe that serve as a model for micro lending. Grameen Bank started in 

Bangladesh; is one of those successes.  For nearly 30 years, their financing model has opened the 

opportunity for those with no financial resources to obtain the financing they need to rise out of poverty 

to realize their dreams.  These are individuals who simply have nothing but their integrity.  They have no 

collateral.  In most banking models, if you donôt have collateral, you are not considered credit worthy.  

This is a bank that has a default rate of only two percent.  Far less than most conventional financing 

institutions.  Across the globe, micro lending is offering new hope and an opportunity to build stronger 

families and communities.  

The Farm Credit of Armenia 

There are other existing models that have been effective for creating long-term capital opportunities as 

well. I previously served on the board of directors for the Farm Credit Administration which provides 

oversight of the Farm Credit System, the largest agricultural lender system in the United States. It is a 

nationwide network of lending institutions that are owned by their borrowers. It serves all 50 States and 

Puerto Rico.  

Since early in the last century, the FCS has provided credit and other services to agricultural producers 

and farmer-owned cooperatives.  

This model of cooperative financing is successfully being replicated in the nation of Armenia. After 

separating from the Soviet Union, Armenia began work in 2005 by collaborating with USDA and FCA to 

replicate the FSC model to support Armenian farmers in building commerce and financing coalitions. 

The Farm Credit Armenia currently serves seven regions of Armenia and they anticipate they will cover 

the entire country by next year.     

I would encourage all rural development strategies to look closely at such successful ventures and 

replicate those best practices where appropriate. 

Beyond Capital Markets 

Developing capital markets; through long-term capital investments and financing, and support for 

regional approaches to economic and community development set the stage for greater wealth creation 

and more strategic investments in rural communities. But we also have to encourage our rural youth to 

look at rural areas as more than a place to run from when they become adults. We want them to own 

the future of their rural community; we want them to have the skill sets to be gainfully employed. We 

want them to say, this is where I want to live, work, and raise a family. 
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So to encourage greater youth participation in economic and community development, we have 

invested in several youth-oriented programs.  As you know, there is an un-abating sense of adventure, 

invincibility, and enthusiasm in young people. If we can provide necessary encouragement and 

guidance, our hope is that they will remain in their rural area to help build vibrant and sustaining rural 

communities. 

Let me share a few examples of our efforts in this area: 

Cooperative Extension 

One of Americaôs most successful collaborative education-government models is our cooperative 

extension program. My USDA colleagues at the National Institute of Food and Agriculture (NIFA) are 

utilizing the knowledge and resources of over 100 colleges and universities to help local residents with a 

variety of information and services.  Through a network of thousands of local and regional cooperative 

extension offices, USDA and colleges and universities are providing local residents with the latest in 

educational resources in areas such as: 

 4-H Youth Development  

 Agriculture  

 Leadership Development  

 Natural Resources  

 Family and Consumer Sciences  

 Community and Economic Development 

 Stronger Economies Together initiative, which we have created at USDA Rural Development 
(provide training). 

The structure has created a direct linkage between the vast educational and research resources found 

through higher education institutions and the local community.  It is a premiere model for connecting 

educational knowledge and resources with everyday practitioners of community and economic 

development. 

1890s  

In my organization, we have a person dedicated solely to working with our 1890 colleges and 

universities.  These historically black land-grant universities were created by the second Morrill Act in 

1890. The first Morrill Act was signed by President Abraham Lincoln in 1862. The 1862 Act established 

public education for the masses under the basic concept of the land-grant system, however, it made no 

reference to color, which allowed southern states to deny access to minorities. 

 

To address this inequity, many of these states established separate higher learning institutions to train 

sons and daughters of farmers and working people. These institutions, which became known as the 

"1890 institutions," include 17 land-grants institutions plus Tuskegee University. For more than 100 

years, they have provided educational opportunities for minority students and those to whom the doors 

to education were not open. 

Annually, we enter into agreement to collaborate on curriculums that support youth entrepreneurialship, 

particularly in the area of renewable energy.  

In North Carolina, A&T State University, an 1890 institution, students and faculty are working with 

farmers and businesses to create more energy efficient operations.  They started by conducting energy 

audits on a greenhouse and several poultry structures.  The initial audits have led to the development of 

an energy audit module that was used to conduct two workshops for area farmers and local businesses.  
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As a result of these successful workshops, additional farmers and businesses have expressed an 

interest in having similar audits conducted on their facilities.  

In Oklahoma, Langston University (another 1890 institutions)  students and faculty are conducting 

research on farmersô willingness to produce alternative sources of biofuel feed stocks, such as corn 

stover, wheat straw, switchgrass and other perennial crops.  The university also has a resource center 

for assisting with information on how to access program funding, and establish cooperatives, 

businesses and community technical assistance. Training sessions are facilitated by 1890 scholars and 

faculty. 

In total, we funded 15 institutions last year to carry out similar efforts in their communities. Our goal is 

two-fold. Encourage youths to explore agri-business opportunities, and encourage and support the 

development of renewable energy ventures.  

FFA  

We are not only working with universities and colleges, we have also reached into the secondary 

educational structure as well to support and encourage agricultural entreprenuerialship. In America, we 

have this tremendous organization called the FFA.  You may be most familiar with the Boys and Girls 

Club or 4-H, but FFA is another leading youth organization that we work very closely with on rural 

issues.   FFAôs mission is to make a positive difference in the lives of students by developing their 

potential for premier leadership, personal growth and career success through agricultural education. 

MEMBERSHIP STATISTICS 

Today, there are 523,000 FFA members, aged 12-21, in 7,500 chapters in all 50 states, Puerto Rico and 

the Virgin Islands. 

 38% of FFA members are female; women hold more than 50% of state leadership positions  

 89% of FFA members are in grades 9-12; 6% are in grades 7-8; 5% are high school graduates  

 27% of FFA members live in rural farm areas; 39% live in rural non-farm areas with the 
remaining 34% of members living in urban and suburban areas  

USDA partners with FFA to help members understand and potential participation in USDA Rural 

Development business programs. 

 In 2010, we provided $200,000 to support rural youth entrepreneurship education, such as:  

o Agri-Entrepreneurship Program, and; 

o FFA Career Development Events Program.   

Under the Agri-Entrepreneurship Program students are rewarded for developing entrepreneurial skills.  

They are challenged to develop a business plan for an Ag related business.  Rural Development 

provides business program counseling and participates in speaking opportunities.   

The program stimulates interest in agri-entrepreneurship, increases business starts, and builds business 

planning and management awareness among FFA members as part of their career development. 

It also supports local education curriculum and strengthens local communities, and provides students 

with education and recognition, while creating new economic and job opportunities in rural America. 

Under the FFA Marketing Plan Career Development Events Award Program, FFA recognizes 

outstanding technical knowledge in agriculture, judgment, reasoning ability, self-confidence, goal setting 

and team work in competitions.  FFA members participate in events, developing technical and business 

skills and prepare for their chosen professions. 

Each event is developed to test the studentôs interpersonal skills, sales and service skills, and 

knowledge of a particular area of agriculture and leadership.  
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Students benefit by developing an understanding of the marketing plan process, and prepare them for 

possible agri-marketing careers.  

The program also forges partnerships with agricultural industries, strengthens local communities and 

creates job opportunities.   

We are committed to expanding our efforts.  We need to do this for a variety of reasons. 

As I mentioned earlier, Rural America is aging and we must prepare for an intergenerational change in 

wealth; 

We need to expand opportunities for rural America, such as in the area of renewable energy ï we need 

to build a workforce that has the necessary industry training. 

We also need to close the information technology end-user gap-need to get fiber out to our most remote 

rural communities ï we need corporations to understand the benefits to educate and lead parents and 

grandparents to offer additional opportunities to develop business skill sets that allow FFA members to 

become entrepreneurs.  

If we can integrate through interaction and engagement with youth organizations, at a young age, an 

interest in rural energy and rural economic and community development, we can build the next 

generation of entrepreneurs who will seek to make their living and raise their family in rural areas of our 

country.  

*** 

Let me close by expressing my appreciation and that of our nation for your efforts around the world.  

The one cornerstone that secures the foundation for everything we do to build commercial, financial, 

educational, and societal structures is education.   

If we believe that everyone deserves the opportunity to live freely, to determine their own destiny, and to 

rise above the adversities before them, then the world must embrace, as you have, the idea that 

education will be that catalyst for that change.  

Across the globe, higher education is critical to building a world economy that allows for the necessary 

independence of markets and financial structures, yet provides the ability to share ideas and resources 

that support developing nations in their quest to join the global marketplace.  

We stand with you in your efforts to build curriculums that offer rural areas the expertise to meet new 

economic, societal, and environmental challenges in the 21st Century.  

Thank you for the opportunity to be with you this evening.  
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Theme A : Education for Sustainable Rural Development 
 

 

Contemporary rural societies need to balance the generation of a thriving local economy producing safe 

and healthy food, and bio-renewable resources with the need to address issues such as maintaining 

biodiversity, environmental management, resource use and global warming.  A successful local rural 

economy will combat the threats imposed by rural depopulation and the consequent trend towards 

excessive urbanization. 

 

Universities of Agriculture and Life Sciences thus face the dual educational challenges for their  

students  of  promoting  entrepreneurship  and  of  developing  the  skills  needed  in achieving a 

sustainable rural environment. 

1. What competences do graduates need at the start of their careers to support the 

development of a sustainable rural environment? 

2. How  have  universities  involved  stakeholders,  who  are  working  to  develop  a 

sustainable rural environment, in the design of degree programmes that are fit for purpose in meeting 

the expectations for sustainable rural development? 

3. What original concepts and approaches have Universities of Agriculture and Life 

Sciences implemented to develop graduates with the skills and holistic thinking to support the 

development of sustainable rural environments? 

4. How   do   Universities   of   Agriculture   and   Life   Sciences   promote   a   spirit   of 

entrepreneurship   and    the   sense    of    responsibility    towards    sustainable development in rural 

areas among their staff and students? 

5. What examples or original perspectives are there of innovative educational programs 

developed by Universities of Agriculture and Life Sciences in order to promote the value-added chains 

in food and non food uses in the rural economy? 

6. How  have  universities  involved  stakeholders  in  the  development  of  continuing 

professional development (life long learning) initiatives to support the updating and re-skilling of 

graduates working to promote sustainable rural development? 
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Abstract 

Universities of Agriculture and Life Sciences have a unique opportunity and grave responsibility to 
guide society toward a sustainable future. The sustainability of rural areas is particularly critical 
because of their pivotal role in global sustainability. Rural areas  are  where  our  food,  energy,  
environmental,  and  resource  security  will  be determined. As of  2010, less than 50% of the world 
population was rural and it is projected that by 2050, this number will be less than 32%.  From the 
perspective of global sustainability, continued urbanization makes the goal of rural sustainability both 
more difficult and more critical since the availability and affordability of our food, energy and natural 
resources will continue to depend on the vitality of our rural economies. 

 
Along  with  research,  education  is  a  critical  factor  in  achieving  sustainability.  Our universities of 
agriculture and life science produce the future researchers who will improve technologies and solve 
problems. But they also produce the future teachers, journalists,  policy  makers  and  community  
leaders  who  will  transform  society  and influence behaviour. In a highly urbanized world many of 
our challenges will be found in rural areas, but many solutions will occur in urban areas where 
consumers live, where major choices are made and where policies are set. Thus rural sustainability 
will involve a wide spectrum of skills and disciplines. 

 
In this paper, the emerging educational needs for sustainable rural development are explored. It 
discusses needed innovations in subject matter, pedagogy, educational institutions, financing and 
delivery. It argues for the bridging of disciplinary, institutional and national boundaries, and the 
rethinking of place of education in our society. 

 

 

Full paper 
 

Introduction 

In this paper I hope to make the case that institutions of higher education, especially institutions focused 

on higher education in agriculture have a special role and responsibility for encouraging sustainable 

rural development. I will begin by making a case for sustainable rural development distinct from, but 

complementary to, more general concepts of sustainability. Next I ask and attempt to answer the 

question, ñWhy should colleges, schools and institutes of agriculture focus on education for sustainable 

rural development?ò To answer this question I focus on the characteristics that make rural sustainability 

a unique endeavor, and what education for sustainable rural development involves. I next explore 

possible pedagogical strategies for sustainable rural development. I conclude with a discussion of some 

of the challenges I see for those colleges, schools and institutes of agriculture that take up the challenge 

of education for sustainable rural development. 

 

Let me begin with a preview of my conclusions. First, I believe that colleges, schools and institutes of 

agriculture can and should play a unique and critical role in education for sustainable development in 

general. In order the play this role effectively, I suggest that these colleges, schools and institutes of 

agriculture must have an international scope and that international collaboration is essential to success. 
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Given the challenges to sustainability that society will face in the near future, the prevailing curricula and 

pedagogy in our colleges, at least those that I am familiar with, must change. One example of a change 

that we must make is to develop and adopt more place-based educational curricula. I will explain, and 

hopefully make a case for these conclusions. 

 

Defining Sustainability and Sustainable Development 

Numerous definitions of sustainability and sustainable development have been offered since the 

concept was first proposed in 1987 by the Brundtland Commission (World Commission on Environment 

and Development 1987, p 43). To some people, sustainability is synonymous with no economic growth. 

In its most extreme definition, sustainability demands that all resources, even non-renewable resources, 

be maintained for future generations. In this extreme interpretation of sustainability, it is difficult or 

impossible to reconcile the terms ósustainableô and ódevelopment.ô To others, sustainability means 

development within bounds (Daley 2005). In this perspective it is possible to imagine progress and 

economic development as long as it is sustainable. Yet others see the concept, for better or worse, as 

synonymous with environmentalism. Critics fear that the term is simply a repackaging of 

environmentalism to make the environmentalists/ views more broadly acceptable. 

Some have suggested that the concept of sustainability is more fundamental basis for than just an idea 

or collection of ideas, but rather a new óworld viewô (Reason, 2002). A óworld viewô is a our perceiving, 

thinking, valuing and acting. If sustainability and sustainable development are bases for a new world 

view, then it should be possible to contrast it with the current prevailing world view. Reason (2002) 

argues that the current world view is based on a system of divisions and contrasts. Humans are divided 

from nature, organic objects and processes are distinguished from inorganic objects and processes. 

Rural areas are seen as separate and different from urban areas. Northern cultures and people are 

seen as distinct from southern cultures and people. We make distinctions between developed and 

developing countries, as if there was homogeneity among, but heterogeneity between, these groups.  

Reason goes on to argue that the current world view is increasingly threatened by rising economic, 

environmental, social and political unrest and injustice. World events since Reasonôs article certainly 

support his notion. This yearôs so-called Arab spring seems to be strong evidence for a significant shift 

in values.  

 

A sustainability-based world view would tend to unite rather than divide. It views the world in terms of 

systems rather than components. A sustainability-based world view replaces reductionism with systems 

thinking. The concept of environment is replaces with the concept of ecology. An ecological perspective 

places people at the center, and as a part of a system, rather than separated from their environment. At 

the global scale, the world is viewed as a system of interrelated regions rather than detached nation 

states. 

 

A world view based on sustainability is quite consistent with the Gaia hypothesis that all living and 

inorganic material in the world interact to create a self-regulating complex system (Lovelock 2000).   

While not widely accepted, especially in its most extreme versions, is indicative of the world view that 

Reason describes.  

 

Why Sustainable Rural Development? 

The focus of this paper is on sustainable rural development. Given the discussion above one might ask, 

does not a focus on rural contradict the systems view that rural and urban are part of the same system? 
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There is certainly a risk that a focus on rural sustainability will mask or undervalue the relationship 

between rural and urban areas. However, I will argue that the costs involved in ignoring the special 

issues, opportunities, and constraints in rural regions is an even greater risk.  

Official estimates of world population growth and migration indicate that sometime in 2007 the world 

became more urban than rural (United Nations Population Fund 2007). 1 The same projections indicate 

that by 2050 continuing urbanization in almost all parts of the world will further erode the share of 

population in rural areas to one third. Why is this significant to our goal of sustainability? Urbanization 

makes rural sustainability more difficult to attain but at the same time it makes it even more critical that 

rural areas function well and remain viable places to live and work. Rural areas are the source of most 

of our food, energy, water and other natural resource. Rural areas are also the location where most of 

our environmental services (natural water and air purification, wildlife habitat, biodiversity) occur. Finally, 

rural areas are where many, if not most, of our efforts to adapt to weather modification (conversion to a 

bioeconomy, crop adaptations, mitigation of desertification, protection of endangered species, and 

infrastructure investments) will be spent. The importance of rural sustainability cannot be overstated. 

Furthermore, the achievement of rural sustainability requires special knowledge, skills and tools 

because, in many ways, rural systems are qualitatively different from urban systems. Consider that our 

planetôs most sensitive terrestrial biological systems are in rural areas. Rural economic activities are 

generally rural because of their need for space and/or their relationship to nature and geography 

(agriculture, forestry, rural tourism, mining, and certain types of manufacturing), rather than their need 

for proximity and scale of production as in urban areas. Other obvious characteristics of rural areas 

include their low population density, declining political influence, generally inferior infrastructure, and 

uniquely rural social structures. Together these differences do not isolate rural issues from those of the 

overall society, but they demand special attention from society. 

 

Education for Sustainable Development 

All challenges facing society require a sound evidence base, a cadre of experts, appropriate 

infrastructure, and efficient and flexible institutions to bring about solutions. Many societal challenges 

also require an educated populace. Sustainability, especially, will require a broadly educated population 

to be successful. It is important at this point to distinguish education about sustainable development 

from education for sustainable development (McKeown 2002, p. 7). 

Education about sustainability involves learning about the consequences of unsustainable behavior and 

gaining an awareness of sustainable and unsustainable practices. Ultimately effective education will 

lead to the development of a broadly accepted ethic of sustainability2. Education about sustainable 

development will involve all levels of education and all disciplinary fields. 

Education for sustainable development provides students with the skills necessary to implement 

sustainable development and sustainable practices (ACUPCC). Ideally, those educated for sustainability 

will be critical thinkers (Sauvé) with the creativity necessary to devise new solutions to the evolving 

sustainability challenges that present themselves. Education for sustainable development will primarily 

be the responsibility of higher education, especially the engineering, biological, life, and social sciences. 

What then is an appropriate response by higher education to this challenge? Much has already been 

achieved. The Association of University Leaders for a Sustainable Future lists dozens of new degree 

                                                      
1
 Sociologist Ronald Wimberley, Libby Morris and Gregory Fulkerson estimated that based on UN projections, 

rural and urban populations were equal on May 23, 2007. 
2
 This notion is not without controversy. See Jickling 1992 on one hand, and McKeown 2002 and Kaivola and 

Rohweder 2006 on the other, for competing views. 
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programs and minors concerned with sustainability although the description of several of these 

programs implies that they are not significantly different from traditional community development and 

environmental programs.   Furthermore, there is a growing level of international collaboration in both 

research and education. In 2002 the Global Higher Education for Sustainability Partnership (GHESP) 

was established to promote sustainable education (Corcoran 2002). GHESP indirectly represents over 

1000 universities worldwide. 

 But there is much more that must be done.  Institutions of higher education, especially campus based 

institutions have unique opportunities to teach about, and for, sustainability. We must model sustainable 

practices on our campuses. Students should be exposed to sustainability in all aspects of the 

educational and social experiences. We must teach sustainability in all courses, not simply add a course 

or two on sustainability. And institutions of higher education must use their influence as major economic, 

cultural, social and political forces to encourage sustainability among their alumni, business partners 

and communities to promote sustainable practices. 

For colleges, schools and institutes of agriculture this responsibility means that they must improve the 

publicôs understanding of biological, engineering, social and economic systems especially in rural areas. 

They must educate the urban majority about their stake in rural development. They must also educate 

future scientists, managers, teachers, policy analysts and journalist to solve sustainability problems.  

Agriculture colleges are ideally suited to lead higher education toward more systemic sustainability 

education. Agriculture colleges are inherently multidisciplinary themselves, with physic, biology, zoology, 

chemistry, engineering and social sciences all represented. Agriculture colleges have long been 

involved in interdisciplinary research and education because of the nature of their agricultural and rural 

stakeholders. More than any other component of higher education, agricultural colleges are prepared to 

work on the more pressing threats to sustainability including, food security, renewable energy, water 

quantity and quality, and climate change adaptation. 

 

Rural Development and Sustainability 

I want to now turn to a particular aspect of sustainability and that is rural development. First it is 

important to recognize that some of the most egregious examples of unsustainable activities have 

occurred and are occurring in rural areas. A partial list of these unsustainable practices include, strip 

mining, soil erosion, soil salinization, wetland degradation, rain forest destruction, ground water 

contamination, aquifer depletion, salt water intrusion, and animal and plant extinctions. In addition to 

these examples of unsustainable environmental practices, rural areas are frequently socially and 

economically unsustainable as well as evidenced by high poverty rates, depopulation and social 

dislocation. Rural people and places disproportionately bear the direct and immediate costs of 

unsustainability. 

In fact, strategies to increase sustainability will generally not come at a cost to rural people and places. 

Rural people and places will directly benefit as we switch from unsustainable dependence of fossil fuels 

and other nonrenewable resources to distributed renewable energy, and biomass-based production. 

Quality of life in rural areas will improve as the local environment improves. An emphasis on more 

sustainable practices could slow or reverse population decline in some regions. 

 

What and How to Educate for Sustainable Rural Development 

If colleges, schools and institutes of agriculture are to lead higher educationôs efforts to educate for 

sustainable rural development, then what should be taught and what pedagogical approaches should be 

adopted? Curricular innovation will occur at three different levels. First we should look for opportunities 
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to introduce more ecological, systems thinking, and ethics education into our existing courses and 

modules. Next we should assess the adequacy of our class offerings. Should we be adding or replacing 

courses (modules) with new courses or modules in ecology, entrepreneurship, resiliency, conservation, 

or other emerging topics?  Finally we should assess our programs themselves in terms of their 

adequacy in addressing emerging environmental and rural development problems. At the University of 

Missouri for example we have an interdisciplinary effort underway to develop a new master degree in 

renewable energy. At the international level we are part of a consortium dedicated to educating students 

in comparative policy research for sustainable rural development. I will discuss this more below. 

We must also assess our pedagogy to assure that we are educating efficiently and effectively. Several 

pedagogical principles should be considered as ways to make our educational experience more 

consistent with a sustainable world view. 

Encourage a diversity of ideas: we should assure that our educational system encourages and values 

a diversity of ideas in the classrooms (Sauvé 1996). This can be encouraged in a number of ways 

including the offering of multidisciplinary courses, study abroad, internships, etc.  

Involve multidisciplinary critiques of curricula: we should consider adapting our curriculum review 

process to include multidisciplinary critiques of disciplinary curriculum (Vanderburg n.d.). This will 

increase the likelihood that our disciplinary curricula are complementary and supplementary with other 

disciplines. 

Educate for T-shaped expertise (Guest 1991): The traditional strategy in advanced degrees is to 

develop graduates with narrow but very deep expertise in some field or subfield. This I-shaped expertise 

allows individuals to become highly proficient in knowledge creation. However, it means that individuals 

are handicapped when it comes to working in interdisciplinary settings. The proposed alternative to I-

shaped expertise is T-shaped expertise where individuals not only have a deep but narrow expertise but 

also have a shallow but broad understanding of many other disciplines. This strategy stresses that it is 

not so much what óIô can contribute but what I can contribute to the óTeam.ô 

Incorporate problem-based and experiential learning: experiential learning has been a part of many 

programs for many years, but it bears repeating that this pedagogical approach is ideal for teaching 

students about the complexity and systems-nature of real world problems. 

Incorporate place-based knowledge (Kates et al. 2001): if we are to develop solutions to place-

specific problems then place-based and indigenous knowledge will play an important role.  

 

An Example of Education for Sustainable Rural Development 

Let me conclude by offering some examples from my own field of rural economics. Almost ten years ago 

a group of rural social scientists from Universities in the US, Canada and Europe met in Columbia, 

Missouri to discuss the changing educational needs in rural policy studies. The group identified a 

number of unmet needs. First we concluded that the curricular needs of students were changing. Much 

more emphasis was necessary on issues of sustainable practices, interdisciplinary approaches and 

experiential learning. Second we identified a looming deficit in researchers and teachers focused on 

sustainable rural development. This apparent lack of interest was attributed to a number of current 

conditions including the depressed economic conditions in rural areas, the declining political influence of 

rural residents and the expanding opportunities in technology, business and urban occupations. While 

all of these issues are understandable reasons for eschewing a career in the study of rural 

sustainability, they were also reasons why its study was increasingly critical. Finally we identified an 

opportunity to learn from the diversity of experiences at the global level. If culture, history, institutional 
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thickness, political system, and economic structure, were keys to rural sustainability, and the 

effectiveness of policy, then what better way to learn than to make comparisons across countries.  

The result was formation of the International Comparative Rural Policy Studies consortium.  Founding 

members were from the Rural Policy Research Institute, the University of Missouri, Brandon University, 

University of Guelph, University of Quebec at Rimouski, University of Aberdeen, the Catholic University 

of Leuven and the Autonomous University of Barcelona. Subsequently the following Universities have 

joined the consortium: Corvinus University if Budapest, The University of the Islands and Highlands in 

Inverness, Scotland, Oregon State University, the Norwegian University of Life Science in Aas Norway, 

the Norwegian Agricultural Economics Research Institute, The University of Bologna, The Pennsylvania 

State University, Concordia University in Montreal, and the Autonomous University of Mexican State.  

The primary activity of the consortium was (and is) a two week summer institute for graduate students 

hosted by one or more of the consortium members. Eight annual summer institutes have now been 

held. The students (between 20 and 30 students each year) and faculty are multidisciplinary 

(economics, sociology, geography, planning, and political science). The curriculum includes theory, 

methods, and case studies. It is highly experiential. Each cohort of students studies the issues faced by 

rural communities in the region hosting the summer institute. 

To date, over 200 students and faculty have taken part in one or more summer institutes. While most 

students are graduate students at one of the 15 consortium members, a number have been mid-career 

professional. Students from more than 25 countries have taken part. Graduates of the program have 

taken positions as University faculty; central, state/provincial or local government officials; professional 

researchers; entrepreneurs; and private sector employees. In a recent survey, participants 

overwhelmingly report that the experience has been helpful in their careers. Many report that the 

international network has contributed to their careers. 

 

Conclusions 

As I indicated earlier I believe that colleges, schools and institutes of agriculture can play a unique and 

critical role in education for sustainable development. I have argued the best strategy is to work 

collaboratively at the national and international levels.  

We will face significant challenges as we expand our educational programs in sustainable rural 

development. We must ensure disciplinary rigor while increasing the number of interdisciplinary 

projects. A very challenging balance must be achieved with our stakeholdersðwe much continue to 

provide them with the services they need, even while we question and possibly criticize their current 

practices. Prerequisites to achieving this balance include demonstrating sustainable practices, criticizing 

our own practices, and making changes when prescribed.  And all these changes must be achieved 

during a time when most universities and colleges are experiencing declining financial support.  

Finally, sustainable rural development is our responsibility and our opportunity. Our challenge is to 

educate for sustainability and to serve as a model for our students, our university and society.   
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Abstract 
Education  for  rural  development  in  Colombia  -and  to some  extent for most Latin American  
countries-  requires  an  approach  that  integrates  technical,  disciplinary, economic, ecological and 
political elements. The rural world can become an engine for sustainable development, an 
opportunity for economic growth with equity, as well as for  social  processes of reconciliation and 
democratization ïaspects needed in our country.  Education, in  this context, is a  cohesive,  
transformative,  substantive  and creational element of new development proposals to the extent that 
the state and the civil society may:  articulate quality educational offerings for people in the 
regions - along with the presence of  the government-, provide with ñinstitutionalismò the rural 
world, grant loans to finance agricultural projects ïimpacting the peopleôs quality of life- 
,  mitigate  migration  and  displacement  to  urban  centers,  strengthen  strategies  to substitute illicit 
crops, and provide decent living conditions for its inhabitants. Colombia 
is one of the few countries in the world that has surplus land for agriculture without 
expanding the agricultural frontier and without endangering the ecological balance, water sources, 
and biodiversity. 

 

In this sense, Utopia project ïUniversidad de La Salleôs bet on the development of rural  areas-  
is  a  unique  concept  that  integrates  the  creation  of  educational  and productive opportunities for 
young people in rural areas, with low incomes, and who have been affected by violence and the 
Colombian conflict. Utopia seeks to turn them into leaders capable of contributing to social, political 
and productive transformation in the  country,  of  giving  a  noteworthy  and  innovative  
contribution  to  reinvent  the agriculture in Colombia, and of achieving sustainable agricultural 
conversion through participatory  research  and  the  transfer  of  new  technologies.  Hence,  Utopia  
is  an educational response to a political problem: a  bet on social inclusion, democratic 
participation, wealth creation, reinvention of the  agricultural sector and sustainable human 
development. 

 
 

Full paper  
 
 
1. COLOMBIA AND RURAL DEVELOPMENT 

Discussing the topic of Sustainability for rural development in Colombia implies a comprehensive 

approach. In our case, this sustainability requires the ability to address some aspects such as human 

dignity, equity, inclusion, biodiversity care, reconstruction and strengthening of the social fabric, 

overcoming violence, democratization or decentralization of land ownership, creation of spheres to 

strengthen the democracy and some anthropological issues such as genre, family traditions, productive 

practices and world views. 

According to Edilma Pérez3 (2006), Latin American countries, including Colombia, have not recognized 

the importance of the rural world as a driving force for development. This view goes beyond the 

traditional concept of the "rural sector" since it considers "not only the primary sector, but also the whole 

complexity of the economic activities, natural resources, the different inhabitants and the institutions that 

are involved here" (2006, p. 229).  

                                                      
3 IICA expert in rural development issues.  
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In this regard, according to DANE (National Department of Statistics), between 2000 and 2009, 

approximately 75% of the Colombian rural population was comprised of urban people and the remaining 

25% were rural people. 

 

Figure 1. Distribution of the Colombian population by area 2000-2009. 

 

 
Source: Demographic statistics by DANE, 2011.  

 

This scenario sits alongside an economic and social reality that has not been resolved despite the 

supposed most inclusive social policies that, since the 1990s, have wanted to close the urban and the 

rural gap in terms of basic socio-economic aspects. Therefore, the latest statistics reports presented by 

DANE must be reviewed. Regarding the distribution of the per capita income, at a national level, it can 

be observed that on average a Colombian citizen earned approximately ±USD252 a month, and in 2009 

the same citizen earned approximately ±USD302 a month, which means an increase of 19.9%. 

 

 

 

 

 

 

 

 

 

 

Source: Estimations by MESEP based on the DANE Household Surveys (Continuo us Household 

Survey 2002-2005 followed by MESEP and the Major Continuous Household Survey 2008 and 

2009). 
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The relevant aspect here, however, is not the growing rate, but the purchasing power of the incomes. 

This situation is exacerbated when we draw the distinction between the urban area (seat of the 

municipal government) and rural area (remaining territory). In 2002, a resident in a rural area earned 

±USD112 a month, which is 36.9% of the income earned by a resident of an urban area. In 2009, 

however, this situation was even more dramatic because the per capita income in rural areas was 

around 32% of that in urban areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 2002 -2005 followe d by 

MESEP and the Major Continuous Household Survey 2008 and 2009).  

 
 
If the data on poverty4 are also taken into account, the improvement of life standards for rural 

populations is not immediately evident in comparison to those for urban residents. At a national level, 

there was a reduction of poverty in Colombia from 53.7% to 45.5% between 2002 and 2009. While 

these results are statistically significant, in social terms, a country that almost 50% of its population lives 

in poverty faces great challenges to consolidate itself as country with better human development and 

processes with greater economic and social inclusion for all its citizens. 

 

 

 

 

 

 

 

                                                      
4 Estimations based on the lines of poverty and absolute poverty, from the methodologies adjusted by 

MESEP (Mission to Link Employment, Poverty and Inequality Surveys)  
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Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 2 002-2005 followed by 

MESEP and the Major Continuous Household Survey 2008 and 2009).  

 
 
This scenario is even more overwhelming if it is analyzed by areas. Between 2002 and 2009, poverty 

reduced in urban areas from 48.3% to 39.6%, whereas poverty had a higher impact in rural areas from 

69.3% in 2002 to 64.3% in 2009. It is clear that rural populations are suffering the effects of higher 

incidence of poverty and face more restrictions to break the vicious circle it entails. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 2002 -2005 followed by 

MESEP and the Major Continuous Household Survey 2008 and 2009).  

 

On the other hand, in 2009 the population in absolute poverty in urban areas was approximately 12.4% 

and that of rural areas was 29.1%. By examining the inequality in the distribution of income according to 

GINI data, it is found that between 2002 and 2009 Colombia moved from 0.594 to 0.578, which 

represents a slight improvement in the distribution of income. Nevertheless, what is actually behind this 

data is the large concentration of wealth within small groups of individuals in this country. In rural areas 
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the GINI data are slightly lower (0.487) than the data for urban areas (0.55). Both are, however, causes 

for concern and they demonstrate that Colombia is a country where the unfair conditions of income 

distribution prevail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 20 02-2005 followed by 

MESEP and the Major Continuous Household Survey 2008 and 2009).  

 

Meanwhile, a review of the literature on rural development in Colombia allows us to claim that the 

development models that have been implemented are characterized by the omission of the degree of 

heterogeneity in rural societies, their socio-economic conditions, their poverty, the characteristics of the 

rural businesses and the need of public policies in line with the requirements of every territory (Pérez, 

2006, p. 240).  

 

Another important point is that there is ignorance on how rural families can contribute to rural 

development, and what is more, the development and poverty reduction strategies do not usually 

assume that market trends and their agents are key factors to create opportunities or barriers to the 

rural poor. Another key element is that neither technology transfer to small and medium-sized 

enterprises is fostered in the agricultural industry, nor the potential of the new urban-rural relations that 

may emerge from participatory proposals for local development is acknowledged.  

This new vision of rural development has gained strength since it is based on a transformation process 

that comprises productive, social and institutional aspects in a particular rural space, which promotes 

the quality of life of rural residents and their active participation in more sustainable processes for 

territorial and national development. This means, in the case of Colombia, going beyond the view of 

rural development based on the eradication of illegal crops, by an alternative approach to sustainable 

rural development. However, it is not easy to deal with this last point in Colombia, where there is still a 

strong presence of the armed conflict and its relation with drug trafficking, the limited involvement of the 

population and local institutions in decision-making regarding new strategies of rural development.  
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The rural world approach devises proposals for sustainable development from understanding rural 

areas not only as a geographical space, but also a space that consists of a territory, a population, a 

group of settlements and a group of public and private institutions (Pérez, 2002, p. 13). Thus, rural 

development aligns with a regional view based on concepts such as economic, political, social, 

environmental and cultural sustainability. It also includes the empowerment of peasant communities 

(their strengths and opportunities, so that they can freely exercise their rights against the state). 

Moreover, this new approach highlights the importance of gender equity and the active participation of 

different stakeholders in the rural development processes and projects.  

The complexities and differences of each region in a country is an element to enrich reflection upon the 

rural world and rural development. That is the case of Colombia, where violence, illegal crops, drug 

trafficking, the concentration of economic activities in urban areas, voluntary or forced migration of 

young girls and women from the countryside to cities are key factors when defining rural development 

strategies. 

Currently, the problem that urban residents face and the huge concentration of economic activities in 

these areas demand a revision of the existing models of rural development in order to consider 

alternatives that allow for a readjustment between urban and rural areas. In this regard, Pérez (2002) 

suggests taking into account the following elements: 

 

Functions Details 

Territorial balance Reduction of pressure and overexploitation of 

some areas and the reorientation of their uses 

and destination. 

New functions to rural residents, as guarantors 

of the care, management and preservation of 

natural resources. 

Ecological balance and production of 

environmental resources and services. 

Restoration of ecosystems that have been 

affected by economic activities.  

Conservation of basins and micro basins. 

Preservation of natural landscapes and water 

sources. 

Production of clean and organic food. Preservation of resources, health and the well-

being of the population. 

Income improvement for rural residents. 

Market strategies to valuate organic products. 

Agricultural uses with no alimentary purposes. Production of fibers, energy products and 

mineral resources from sustainable production 

processes.  

Establishment of agro-industry and 

manufacturing enterprises. 

Business management and new business 

ventures to create employment and generate 

rural income. 

Historic and cultural heritage reconstruction of 

the rural scenarios. 

This aspect becomes a social demand since it 

contributes to the reconstruction of the social 

fabric and the structure of rural society. 

Management of collective resources It includes the environmental goods and values, 
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cultural resources and organizational resources 

whose economic exploitation requires individual 

practices and decisions among rural residents. 
Source: Based on Pérez (2002, p.22-24). 

 

The aforementioned aspects are based on a "revival of what is rural," which understands rurality as a 

new, acceptable and better quality of life. However, the obstacles that this approach faces are the urban 

residents' belief that everything that is rural means backwardness and changes will imply higher costs 

and prices, and the rural residents' refusal not only to cease traditional activities without the 

government's incentives or subsidies but also to transform the old structures of rural power. 

In this context, education is undoubtedly an element of social cohesion to transform, foster and support 

new development projects. The State and Civil Society's ability to provide high-quality education, 

coupled with the presence of the Government to provide the rural sector with the institutional framework 

will depend not only on the sustainability of rural development but also on the economic growth in the 

country itself in a favorable economic climate, resulting from the demand for food and its high prices and 

also the safety and sovereignty of food. Colombia is one of the few countries in the world that has plenty 

of land for agriculture, without having to expand the agricultural frontier or jeopardizing the ecological 

balance, water sources and biodiversity. All these issues require a great responsibility and a challenge 

for educational processes at all levels and for all population groups. 

The actors involved in the rural world need a different education from the one they have traditionally 

received. Atchoarena y Gasperini (2003) believe that rural development requires the expansion of 

agricultural education at the secondary and higher levels as well as a comprehensive vision of 

education based on access to quality education for all. Therefore, educational processes should allow 

students to generate competences to understand and meet the new demands of the rural world and 

food security. Thus, unless the curricula have a holistic and interdisciplinary approach, there will be 

repetitive educational processes based on productive and economic procedures that do not contribute 

towards satisfying the needs and demands of the actors involved in the rural world.  

 

2. EDUCATION FOR SUSTAINABLE RURAL DEVELOPMENT 

According to Sen (2000), education is a social opportunity that has an impact on the fundamental 

freedom of individuals by allowing them to have better life standards. Furthermore, access to quality 

educational services is important because it provides individuals with skills and opportunities to 

ñparticipate more effectively in economic and political activitiesò (2000, p.58). 

Perry et al (2005) think that uneven assets5 and institutions6 reduce the welfare of poorest populations 

and they generally strengthen the conditions of poverty by preserving political structures and socio-

cultural processes that reinforce inequality. Breaking the trap of inequality requires a more equal 

distribution of assets such as education, property rights, land and housing, and infrastructure. 

These authors stress that the lack of education is one of the main factors that explain the inequality 

between people and groups and therefore, the uneven living conditions, power and social status. Thus, 

the access to high quality educational services suggests a new way "to change the aspirations, vision 

                                                      
5The distribution of assets is  understood as the supply of services such as education, property rights, land 

and housing, and infrastructure.  
6These are economic, political and social institutions, which are the basis to define and demand the 

compliance of the property rights, legal fr ameworks to organize the markets, and the voluntary 

agreements between agents.  
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and behaviors of subordinated groups" (2005, p. 166). However, the mere access to education and the 

increase in the number of years an individual has studied do not guarantee immediate better income 

and better life standards.  

According to Sen (2000) education is part of the social opportunities which are themselves instrumental 

freedoms that contribute to the general promotion of freedom and the development of individuals and 

groups. Therefore, it is not enough to have access to education, but rather the opportunity deriving from 

all the opportunities that this represents for the individuals, for instance, improving their skills and 

abilities to participate in economic activities where they have to adjust to certain economic demands or 

participating in political activities. From Sen's perspective, education is a means and an end for 

development.  

According to Perry et al, the assertion is that the more education there is, the less economic inequality 

there would be. Such affirmation is not entirely true since the mere access to education or a higher 

demand in these services do not automatically mean a change in the economic conditions of individuals. 

This will depend on the labor market behavior and the opportunities that it offers to apply the skills and 

abilities learned in the educational processes. In countries such as Colombia, the democratization of 

tertiary education is urgently needed; particularly for young people living in poverty in rural areas, so that 

equality and quality of life of underprivileged and excluded groups can be improved.  

However, this will not be possible unless the State promotes public policies that encourage young 

people's participation and permanence in the educational system. It is not a secret that the market and 

the government failures cause inequality in the opportunities that negatively affect people's opportunities 

to build their abilities. In the World Development Report 2006, the World Bank claims that public action 

"can level the playing field and broaden opportunities by addressing inequalities in access to quality 

education, health care, and risk management." (BM, 2006, p: 101). In other words, the State must 

formulate more including and sustainable public policies that allow individuals to have access to 

different services such as education. It also requires both that the public policy is articulated and that it 

supports private initiatives that seek to improve the skills and opportunities of individuals who, for 

various reasons, have been excluded from the development processes, in particular, the poor 

population in rural areas.  

The State must guarantee the availability of financial and human resources to implement its policy 

objectives and include budget allocations to support social inclusion programs that can coexist side-by-

side with public policy projects. It must also provide political support to those initiatives to avoid their 

subordination in relation of hierarchy and power concerning large-scale projects that may be carried out, 

particularly, to promote rural development. In this regard, the World Bank is right when it states that "We 

focus on leveling the playing field mainly through augmenting the capacities of those with the fewest 

opportunities, but we recognize that it may be necessary to attack the undue influence of the powerful 

and the wealthy to be able to shape public policies to benefit the rest of society" (BM, 2006, p. 101). 

In today's globalized world, where competition is based on skills and ideas, countries, and particularly 

those that are still developing, must try to cultivate their talents wherever they are. In the case of 

Colombia, it is necessary to look at the rural world and understand that young poor people in rural areas 

deserve to be motivated and supported to be included in the processes that allow them to contribute 

towards the transformation of their rural world in the future.  

In this context, there is a greater concentration of enrolled students in urban areas than in rural areas in 

Colombia. This fact is consistent with the current distribution of the population. This reflects, however, 

less participation of the students located in rural areas.  
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Table 1. Distribution of students enrolled in secondary and intermediate education by area 2005-2009. 

Year Total Urban Rural 

2005 

     

3,831,505  85.95% 14.05% 

2006 

     

4,020,009  85.50% 14.50% 

2007 

     

4,115,690  84.89% 15.11% 

2008 

     

4,231,718  83.72% 16.28% 

2009 

     

4,307,044  82.97% 17.03% 
 

Source: Social statistics by DANE, 2011. 

 

Moreover, the statistics demonstrate that gender inequality does not exist in accessing education in 

Colombia. In fact, women's participation in secondary and intermediate education is higher than men's.  

 

Table 2. Distribution of students enrolled in secondary and intermediate education by sex 2007-2009. 

Year Men Women 

2007 48.71% 51.29% 

2008 48.73% 51.27% 

2009 48.87% 51.13% 

 

Source: Social statistics by DANE, 2011. 

 

Within this context, having conditions of more equitable education for young people that live in rural 

areas requires the combination of three factors: the distribution of the educational service supply (at 

primary, secondary and tertiary levels) with quality standards; the remuneration pattern in the labor 

market; and the distribution of household income. This requires public policies and private stakeholders' 

participation to come into play. Increasing education services as the only measure against inequality 

might be a mistake since the massification of education can be considered as the end. This must be 

accompanied by measures that guarantee quality in education and prevent underprivileged students 

from dropping out of schools. Moreover, it is important to collect accountability of educational service 

providers and teachers' qualifications and performance. 

Another important issue that must be included in the political agenda in Colombia is the search for a 

balance between the political and the economic support given to agricultural large-scale projects that 

are and want to be developed in the country and the support given to small and medium-sized 

agricultural producers. Some constant criticism from important social and environmental organizations 

highlights the fact that while large-scale projects can considerably contribute to the country's economic 

growth, they are not accompanied by social and environmental sustainability strategies or wealth 

redistribution strategies. These large-scale projects are characterized by their low-take up of labor, the 

destruction of ecosystems, loss of traditional cultures because of migration of residents from the 

exploitation sites, bankruptcy of small and medium-sized producers, impoverishment of farmers, 

concentration of wealth, deepening of social and economic inequality in rural areas.  
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These considerations lead to Hobbs' (2007) assertions, which point out that, during the second decade 

of the 21st century, the agriculture sector will have to sustainably produce more food by using less land 

and the natural resources more efficiently, causing minimum impact on the environment, so that the 

growing demands of the population will be satisfied. This will become a significant challenge for 

agricultural scientists, agricultural extension workers and farmers. Promoting and adopting conservation 

farming systems can help achieve this complex goal. 

It is undeniable that the availability, access, consumption and utilization of food are crucial factors to the 

well-being and future of Colombia and the whole world. In this way, food is recognized as a right that 

must be guaranteed to all citizens without discrimination. The problems of hunger cannot be combated 

with palliative measures and subsidies that determine the poorest populations' access to food, the 

continuity of projects and public policies. Food and nutrition for Colombian citizens, in particular for 

children, are neither a paternalistic act nor government aid, but rather an obligation of the state that 

must lead to food security policies that cover its various dimensions, dealing at the same time with the 

sovereignty of food and the development of pro-poor business ventures. 

Concerning food security, it is worth highlighting two aspects for the case in Colombia. First, in terms of 

availability, it has sufficient cultivable land, which allows it to meet its domestic demand. Colombia has 

all the temperature zones, so that it can have agricultural production all year round. It also has diversity 

and exclusivity of products, different climates and heights above or below sea level, and enough water 

resources. Then, Colombia is considered to be the largest country above the equatorial line in such 

condition., however, the country is undergoing a number of threats to agriculture supply: the change of 

consumption patterns that lead to homogenization of the food supply, threatening traditional cultures 

and products; loss of agricultural land because of displacement and the arm conflict; little attention to 

credit and technology for small productive units; change in land use, favoring some particular economic 

sectors (e.g. mining products and biofuels) over food production; destruction of environmental wealth, 

particularly moors and forests, affecting water resources.  

All of these are reasons why there is an urgent need to formulate and implement appropriate public 

policies to cover the current demands of food sovereignty and security, so that the availability of food 

can be guaranteed to meet domestic demands and create export surplus that allows us to take 

advantage of the high international prices. This can be an opportunity to promote economic growth for 

the country and a strategy to reduce poverty in rural areas, provided that participation and support to 

small and medium-sized farmers are included in the policies. Otherwise, this opportunity will only be 

seized by the large investors of the agricultural sector. Second, regarding food access and 

consumption, which refer to the physical location of food near the consumers and its payment facility, a 

public policy to favor consumers and small producers and traders is required. While the large chains 

have information and financial negotiation and logistical power, the small operators (producers, 

transporters, distributors, and traders) are characterized for being widely scattered and lacking 

organization and networking. 

For the above reasons, food sovereignty and security must be a public issue, where the State, through 

public policies, protects the right to food as a strategy to reduce extreme poverty and an opportunity to 

improve consumers and producers' life standards. The State must also promote the distribution of 

wealth by improving income conditions and participation in the market of small farmers to favor their 

access to technology and credit at low interest rates and the elimination of monopolistic practices. 
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UNIVERSIDAD DE LA SALLE AND THE 'UTOPIA' PROGRAM 

Against this background, the Utopia program was conceived: a unique concept that integrates the 

creation of educational and productive opportunities for underprivileged young people from rural areas 

who have been affected by violence. It is about turning them into leaders who are able to achieve social, 

political and productive transformation of the country, making valuable and new contributions to the 

reinvention of the agricultural sector in Colombia, and achieving a sustainable agricultural conversion 

through participatory research and the transfer of new technologies.  

Universidad de La Salle is making an effort to be part of the solution and not to continue observing 

reality passively. At La Salle, we understand that quality cannot be achieved if the poor and the 

underprivileged populations do not participate in it. That is why our Educational Project is clear, explicit, 

and emphatic in stating that our mission is "the comprehensive education and the generation of 

knowledge that contributes to the productive transformation of the country," which will allow us to be 

recognized for "educating professionals who are socially sensitive and responsible, committed to the 

democratization of knowledge and the generation of knowledge that transforms the structures of the 

Colombian society." 

This program is aimed at young people from rural areas in Colombia and, in particular, from areas that 

have been affected by violence, presence of illegal crops, poverty and lack of opportunities. Most of the 

young people from these areas have difficulties to gain access to quality higher education because of 

the lack of financial resources.  

Among the many difficulties that our young people from rural areas and the entrepreneurs in the 

agricultural sector have to face, there are the difficulties of nature, the uneven and unproductive land 

tenure systems, obstacles caused by low quality educational processes, lack of technologies, lack of 

infrastructure, underdeveloped domestic markets and external markets that are hostile to the interests of 

the Colombian small producers, and the complex problem of violence fueled by drug trafficking, 

guerrillas and paramilitary groups, whose extreme non-conciliatory positions still postpone the 

formalization of a real post-conflict stage. The end of the war is not the beginning of the peace. In 

between, there is a transition that needs careful attention, so that peace is acclimated to a more 

equitable society that offers opportunities for all.  

We intend to make the University available to those who have severely suffered the conflict and have 

been victims of violence and social exclusion. We aim to those talented young people who have 

managed to overcome these difficulties and still have confidence in a country that offers them little or no 

opportunity; young people who want to struggle for a different Colombia, where they can be leaders that 

transform and promote their region, strengthen the community development and create viable 

alternatives of sustainability and development. This undoubtedly makes Utopia a peace laboratory.  

This project seeks two primary objectives: First, to give young high-school graduates in rural areas 

affected by violence the opportunity to become Agricultural Engineers by providing them with the best 

possible training and methodology "learning by doing" and "teaching by demonstration" inspired in Earth 

y Zamorano's models; and second, to make them leaders for the social and political transformation and 

the productive entrepreneurship of the land in their places of origin. 

Thus, there are four training components on which this project is built: 1) the academic program in 

Agricultural Engineering; 2) La Salle Center for Agricultural and Livestock Research; 3) the training 

program for social and productive Leadership; and 4) land entrepreneurship. 
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Currently, young people with the following characteristics are taking part in the project:  

Characteristics Details 

Number of students. First pupil cohort: 64 entering in 2010 

Second pupil cohort: 66 entering in 2011 

Total number of students 2011: 119 

Level of education Full secondary education 

Average age 20.8 years old 

Average age Women: 19.58 years old 

Men: 21.2 

Gender composition Women: 32 

Men: 87 

Average size of the 

homes 

5 children per family 

Regional participation Casanare  

Magdalena 

Bolívar 

Meta  

Vichada 

Caquetá 

Arauca 

Sucre 

 

What differentiates an Agricultural Engineer of the Utopia program from other professionals with the 

same or a similar education is the following values and the Decalogue, which inspire them:    

The values the education and action of the Lasallista professional of Utopia are based on are the 

following: 

Respect for the truth and respect for acquired knowledge autonomy. 

Solidarity and fraternity 

Honesty and social responsibility 

Respect and tolerance 

Hope and faith 

Humility and commitment 

 

The Decalogue for the Lasallian Agricultural Engineer at Utopia is the following:  

Life is sacred 

Everything on time and well done 

Beyond duty 

My word is my worth 

Teamwork and solidarity 

Always pro-active and creative 

Passionate about land 

Great under adversity 

Consistent and persevering at work 

  Nothing is tiring if it is done with willingness and enthusiasm 

 

Regarding our graduate profile, the Agricultural Engineer from Universidad de La Salle will have an 

engineering profile since, in this program, professionals are educated in the competences to manage 

scientific and technological knowledge on the new agriculture that the country needs and they will be 
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able to undertake and lead innovative and sustainable projects. This is complemented by the 

entrepreneurship training that optimizes the use of natural, human and economic resources through the 

generation of producer associations, and the management of agribusiness with social sense, resulting 

from the education in comprehensive and sustainable human development applied to the Colombian 

and Andean rural sector. 

On the other hand, the entrepreneurship strategy in agribusiness will be based on the Universidad de La 

Salle Educational Project, which provides the agricultural Engineering students with the competencies 

and skills to meet the specific needs to create wealth and quality employment in their places of origin, by 

establishing business units that are economically and environmentally profitable and articulated to 

processes of Corporate Social Responsibility and Interdependent Economy. The entrepreneurship 

strategies are articulated to the Training School of agribusiness management, which encourages young 

enterprise by providing them with the necessary knowledge and the environments to create sustainable 

associative micro-enterprises. 

To achieve the purposes above, the University has been reflecting on who could be the potential 

stakeholders. For this selection process, the University is locally and regionally supported by Bishops in 

the area, parish priests, principals and teachers in schools, and community leaders. To finance the 

project, there are four options that allow for the involvement of private enterprises, individuals and 

international cooperation agencies, which can choose the type of support they want to lend: 1) 

Scholarships; 2) Campus' construction and provisioning; 3) small-scale donors; and 4) Development of 

productive projects that allow for self-sustainability of the project. For research processes, it is 

supported by the University Vice-Chancellor's Office for Research and Transfer, which carries out 

research projects connected with the Utopia Project, where professors from different departments at 

University participate. 

To conclude, it is important to state that "Utopia is a unique concept and a space where innovation 

takes place, a proposal for reinventing an agricultural country, and a place where everybody contributes 

to the construction of the Colombia we all deserve."  
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Abstract 
The main objective of this paper is to show the impact of the Faculty of agronomy of the  University 
of Lubumbashi (UNILU, Katanga, DRC) in the improvement of local agriculture and environment. 

 

Higher  education  in  Katanga  must  meet  the  countryôs  development  needs  and therefore  
train  people  who  will  be  able  to  act  with  competence  in  professional situations and offer 
commendable services to the community. 

 

Ongoing consultations between academic actors, professionals and development staff will enable to 
plan the training needs and applied research activities that have a real impact on rural area 
development. 

 

The current higher education reform clearly demonstrates the Congolese governmentôs will to  
redefine the roles and missions of universities so that they can play a more dynamic and more 
effective role in  the countryôs socio-economic development. 
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1  Background to the paper  

Identifying the competencies needed by graduates starting a career to support the development of a 

sustainable rural environment (SRE) is an actual question in Ukraine. A sustainable rural development 

(SRD) concept involves not only achieving sustainability of agro-ecosystems, optimum use of areas bio-

ecological potential, soils protection and nature conservation [1] but also empowerment of rural 

population [2]. Performance of the tasks set by the state to ensure a Ukrainian village sustainable 

development is possible due to the solution of a staffing problem within the agricultural sector of 

economy [3]. That is directly associated with agricultural vocational education. International experience 

suggests there is a three-tier system of competencies related to: 

1) life in a multicultural society; 
2) the information society; 
3) the ability and desire for lifelong learning [4]. 

Use mechanism of appropriate competencies in agriculture should be provided by all subjects of 

agricultural activities, including: educators, scientists, businessmen. 

 

2  Description of the project 

In 2010/beginning 2011 Science and Methodology Centre for Agricultural Education of Ukraine 

(SMCAEU) have conducted a study to determine the suitability of the level of agricultural specialistsô 

training to the needs of a modern agricultural industry. In research participated entrepreneurs either 

owing or managing leading agricultural enterprises in Ukraine and Bachelor students studying at 

agricultural educational establishments of the 3rd-4th accreditation levels (specialty of "Agronomy").  

We used survey and case-study as main research methods. Scientific research was conducted on the 

basis of a systematic approach to the analysis of competencies gained by specialists to support 

sustainable rural development. 

Conceptual aspects are based on the idea that the level of graduatesô competencies is determined by a 

holistic approach to training and, therefore, is the result of purposeful collaboration between education, 

academia and business. 
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2.1 Results of the survey with entrepreneurs  

Surveying of the sample of entrepreneurs (2010) resulted in a list of key, in their viewpoint, 

competencies that enable young professionals to work in their enterprises on the sustainable rural 

development basis.  

According to the survey results, more attention should be paid to the practical component when we talk 

about young specialists training. Technological, theoretical and economical training are the most 

important for the production and occupy the 2nd, 3rd and 4th place, respectively (Figure 1). Therefore, 

in order to improve the quality of specialistsô training and to provide graduatesô adaptation acceleration, 

SMCAEU of the Ministry of Agrarian Policy and Food of Ukraine initiated the experiment aiming at 

implementation of experimental curricula, which provide increasing of practical training components in 

agricultural education. 

What issues connected with future specialists training should be 
paid attention to within agricultural education?  (distribute by 

significance)

Practical Part Technological 
Training

Theoretical 
Component

Economical Training

1

2

3

4

The survey with 
entrepreneurs 

in 2010

Figure 1

 
2.2 Results of the survey with students 

Over 1000 students, who participated in the questioning, suppose practical and theoretical knowledge 

for a specialty, economic and environmental literacy, the ability to learn, responsibility, modern 

information technology skills, mobility, communication, adaptability, organizational skills, knowledge of 

life in rural areas and a good command of a foreign language to be crucial competencies that are 

important for a career starter. However, employers within agro-industrial complex take knowledge of a 

foreign language (mainly English) as one of the most necessary things in this gradation. This is one of 

the main requirements for young professionals in companies with foreign investments, because 

language skills give flexibility to work directly with foreign manufacturers with minimum time and 

financial expenses. 

An important factor, that contributes to sustainable rural development, is residence of agriculture experts 

in rural areas. As the survey among students shows, a good motivation for young specialists for living in 

rural areas can be wages, receiving a position according to the specialty and relevant social and living 

conditions (Figure 2). Interestingly, during a similar survey conducted five years ago, students put on top 

social and living conditions. 
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2.3 Comparative analysis of the appropriateness of young specialistsõ competences, 

established by home-country producers, with competences on international standards of 

education 

To objectively identify knowledge, skills and abilities necessary to start a career in the agricultural 

domain on the principles of sustainable rural development, we carried out a comparative analysis of the 

competencies distinguished by Ukrainian entrepreneurs and skills specified by agricultural higher 

education international standards. Modern employers of Ukraine as well as the international community 

believe that the experience, ability to deal effectively with professional challenges and knowledge of 

innovations are the key competences of a qualitatively trained specialist, which are specified according 

to relevant maps of competencies that determine the important features for different professions. 

SMCAEU have elaborated tests of graduatesô professional competencies, which are now being piloted 

online in Ukrainian agricultural higher educational establishments. These tests enable us to compare 

levels of graduatesô knowledge and skills in 23 agricultural universities belonging to the Ministry of 

Agrarian Policy and Food of Ukraine. 

 

3  Conclusions 

Research conclusions say that to support a sustainable rural development young specialists should be 

capable of creative professional thinking, operate market categories, possess an ability to work 

effectively in difficult economical circumstances, have a good command of foreign languages to provide  

intercultural communication so that they could progress in their professional activity. 

The study confirmed the model of competencies for a specialist of agribusiness, which consists of three 

blocks: 1) corporate competences - common to all specialists, regardless of their position 2) 

management competences - needed to function effectively as the manager, and 3) professional 

competences - needed for the job. 

receiving a 
position according 

to the specialty 
34%

wages
34%

relevant social 
and living 
conditions

19%

possibility of 
receiving a 

preferential loan
4%

low level of 
production 
subsidies

5%

other
4%

What influences the desire of a young specialist to live in 
rural area?Give your viewpoint.

Figure 2
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As well as in Western Europe, in Ukraine the term  ñemployabilityò is becoming relevant. It describes a 

set of knowledge, skills and abilities, capability to use specific approaches to solve a production 

situation and the ability and desire for continuous improvement and professional development. In this 

respect, we separately outlined competencies  necessary for graduates when starting a career to 

support sustainable rural development, which are based on the principles of  employability and include: 

level of self-organization, the ability to work in groups, ability to solve specific tasks, communication 

skills and literacy, knowledge of information technologies, etc. (it should be noted that all these are so-

called common competencies that are independent of the main profile of a chosen profession). The 

shaping of such competences is possible only with innovations in education and practical orientation of 

training. 

So, the aim of integration of agribusiness, agricultural science and education is ensuring the viability of 

harmonious "knowledge triangle" - education, research and innovation - by changing patterns of archaic 

thinking, application of positive international experience and adapting agricultural education to timely 

changes in agriculture. 
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Annex 1 

EXTRACT OF THE INTERVIEWS WITH THE PRODUCERS  

 

Director of the agro-firm ñSlavutychò (Zaporijya region), owner of the society ñGaz Investò  

Berejatsky Oleksandr:  

"In my opinion, agronomist should have not only professional knowledge, but he should understand the 

market conjuncture for different agricultural products. It is important as nowadays all production is aimed 

to the obtaining of high revenues in order to guaranty the salary, to buy expensive fertilizers, phyto-

sanitary products, and agricultural machines. So, the specialist should have the economic and 

technological knowledge to decrease financial expenses of enterprise".   

Farm owner in the village Ceville, Berm canton, deputy in the Parliament of Suisse Rukhty Fritz:   

ñWe pay attention to personôs attitude to his work. We appreciate very much the personal initiative in the 

work.  When young people come to us they learn many things, but this learning should be based on the 

knowledge received during his studyò.    

Director of the society  ñAgrofirma Olviaò and the society ñAgro-Davydivkaò  Tykhovod Anatoliy:   

ñIf a young specialists wants to work at our enterprise he should be attracted by the life in the village.  It is our 

main requirement. And it concerns as young people as managers and owners of agricultural enterprisesò.      

 

http://www.nbuv.gov.ua/Portal/all/herald/2002-02/7.htm
http://www.un.org/russian/documen/declarat/riodecl.htm


67 
 

General director of the society ñBayerò, manager of the department ñBayer Crop Scienceò  for 

the Northern Black sea countries Menne Tobias:  

"Bayer is an innovative society with  the sustainable traditions.  We respect our mission which can be expressed 

by the sentence ñScience for better lifeò. That is why we try to make the environment better due to our  innovative 

approaches to the work,  leader capacities, skills and fidelity to Bayer values.  The people working at our society 

are its main value.  We try to attract, to keep and to create conditions for the development of clever and talented 

people.  The qualities important for us are:  the flexibility and freedom in the work, responsibility and winner mind. 

The young specialist willing to work at our society  should be ready to take decisions and to be responsible for 

them.  They should be motivated to the professional growth, should have analytical, organizational, 

communicative skills. In the list of key requirements to the specialists we have higher agricultural education (but 

diploma is not enough, we appreciate the capability to apply received knowledge in practice), fluency in English,  

computer skills and willing to travel.  We are looking for sociable people, able to the work in team.  The driving 

license is an advantage". 

 

Staff education manager in NIS countries, society CLAAS Butov Sergiy:   

ñBefore answering this question I would like to say several words. Our society manufactures and sells agricultural 

machines, our staff works in different fields:  production, service, sale, training, marketing, etc.  So the general 

requirements to specialists working  at our society or other societies of the same level are higher education 

preferably agricultural (I speak now about highly qualified staff), fluency in English or German, deep essential 

knowledge of mathematics, physics, hydraulic, electricity, electronics, computer skills. All these knowledge are 

evaluated during the interview.  We appreciate the capacity to work in the team and individually, to do the 

operational analysis of situation and to make decisions.  Working with CLAAS you should be ready to travel all 

around the worldò.   

 

 

  



68 
 

Education as a way to strengthen the capacity of rural people to improve food 

security; towards a tool for analysis. 

Gustafsson Ingemar 

Guest Researcher, Institute of International Education 
Department of Education, Stockholm University 
SWEDEN 
 
Gasperini Lavinia 

Senior Officer, Food and Agriculture Organization of the United Nations 
ITALY 
 
Keywords 
Food Security, Capacity Development, Education for Rural People. 

 
 

 
Acronyms  

 

DAC                  Development Assistance Committee of the Organisation for Economic 

                          Cooperation and Development 

 

ERP                   Education for Rural People Initiative 

 

EFA                   Education for All 

 

ESD                   Education for Sustainable Development 

 

FAO                  Food and Agriculture Organization of the United Nations 

 

IFAD                 International Fund for Agricultural Development  

 

IIEP                   International Institute for Educational Planning 

 

MDER               Minimum Dietary Energy Requirement 

 

OECD                Organisation for Economic Cooperation and Development 

 

UNESCO           United Nations Educational, Scientific and Cultural Organization 

 

WCEFA             World Conference on Education for All 

 

WSSD                World Summit on Sustainable Development 

  



69 
 

Foreword.   

This paper was commissioned by the Task Group on Training for Technicians for Capacity Development 

(OEKD/FAO) and the Education for Rural People Flagship Partnership. 

The Education for Rural People Initiative, ERP is a collaborative effort between the FAO, UNESCO and 

the 363 partners who are members of the ERP network. The FAO led Education for Rural People 

Partnership was officially launched during the World Summit on Sustainable Development, WSSD, in 

Johannesburg, South Africa in 2002 etc. 

 

 

0. Summary 

This paper has been written against a background of the fact that there are about 1000 million people in 

the world today who do not have access to adequate food on a sustained basis.  They are food 

insecure. Or expressed in a more direct way: There is about one billion hungry people in the world 

today, despite all international targets and action plans aimed at reducing poverty. In terms of income 

poverty, there are 1, 4 billion people who survive on less that  

1, 25 dollars a day.  Seventy per cent of the worldôs poor are rural poor (IFAD, 2011, p. 16). The 

percentage is highest in Africa. 

There is a close correlation between poverty and lack of education, including adult literacy in both rural 

and urban areas. The correlation is stronger in rural areas. At the same time, it is generally recognized 

that education is critical to the reduction of food insecurity of rural people.   

Although there are big variations, another feature of education and training has remained over the 

years. It is that neither the formal system of education nor non-formal and targeted programmes have 

managed to bridge the gap between urban and rural areas. The rural areas are disadvantaged when it 

comes to access to information, knowledge and opportunities for education, be it formal or non-formal. 

This gap comes out on indicators for school attendance, completion rates and access to literacy and 

other adult education programmes. It can also be illustrated with reference to the quality of teachers, 

books and school buildings. There are many reasons for this and they vary with the context. 

(Atchoarena & Gasperini, 2003, FAO/IIEP, 2006). 

 

This paper identifies links that exist, conceptually and empirically between individual learning, education 

and wider objectives related to food security. It uses the concept of capacity as a lens for the analysis. 

It notes that the understanding of the concept of capacity and what it takes to develop it, has been 

widened in recent years. It has gone from a focus on training as the main vehicle of capacity 

development towards the development of individual and organisational capacities as more complex 

processes in which individual learning of knowledge and skills is only one part, albeit an important part. 

Capacity in  the sense of the ability that individuals and organisations have to do things in practice also 

hinges on issues related to management, incentives and surrounding policy and other normative and 

regulatory frameworks. 

The first part of the paper illustrates how the concepts of learning, education and capacity can be 

understood and linked.   

The second part identifies links between education and objectives related to different dimensions of the 

concept of food security. This part also identifies some current analytical traditions that seek to answer 

how food security for rural people can be improved. In this context the paper starts from the assumption 

that access, use and management of resources are critical for the improvement of food security of the 

rural people. Access to knowledge, information and networks are important parts of this equation.  
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On this point, the paper discusses how education, both formal and non-formal has responded to 

different strategies of change, historically and what is known about the effects of investments in 

education. It is argued that what rural people actually do as a result of education can be taken as a 

strong indicator of the fact that their capacity has improved. 

The paper also discusses some underlying and worldwide trends, notably the emerging global 

networking society that may change the conditions for what rural people want to learn and where this 

learning will take place.  

The third part of the paper offers some concluding comments based on the analysis. In this context, it 

discusses the role of the Education for Rural People Initiative, ERP as a bridge between policy 

frameworks and organisations related to education on the one hand and objectives related to food 

security on the other. It is also concluded that the ERP as a network of mutual learning, is typical of 

global networking societies. 

  

1. Purpose of the paper. 

This paper is intended as a tool for all those who are seeking ways to strengthen the links between 

education, training and wider individual and societal objectives related to food security, agriculture and 

rural development.  

The purpose is twofold. The first is to identify links that exist, conceptually and empirically between 

individual learning, education and broader strategies of change that aim to enhance food security of 

rural people. The second is to present the concepts in such a way that they can be used for contextual 

analyses and action. 

It uses the FAO policy and concepts of capacity and capacity development as a lens and as a bridge 

between the general discourses on learning, education and training on the one hand and on different 

dimensions of food security on the other. Also, it discusses the relationships between learning, 

education and capacity. 

 

The paper draws heavily, but not exclusively on material generated by the Education for Rural People 

Initiative, ERP since its inception in 2002. 

 

2. Capacity, Capabilities and Capacity Development 

This section will review and comment upon the concepts of capacity and capacity development as they 

are understood in the current policy/ corporate strategy of the FAO for capacity development and in the 

DAC Good Practice Paper on Capacity. (DAC, 2006,  

FAO, 2009 c).  

 

The origins of the concept of Capacity  

The etymology of the concept of capacity stems from French capacite ́(latin capacitas) and it has two 

meanings. The first has to do with space i.e. what can be contained in a room, a ship or a container. It is 

also used in relation to the human body i.e. the capacity of the heart or the capacity of the lungs of a 

person.  

The other meaning has to do with action. Capacity is what individuals, organisations or countries are 

able to do. In the words of a recent definition by the DAC, capacity is ñthe ability of people, organisations 

and society to manage their affairs successfully.ò(DAC, 2006, p. 12). According to the FAO Corporate 

Strategy ñcapacity development ideally unfolds across three dimensions; an enabling policy 

environment, the institutional dimension and the individual dimension.ò (FAO, 2009 c, p.1). This 
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definition relates to capacity development as a way to get to what the DAC has defined as capacity 

above. It signals that it is important to look at the ability of individuals and of organisations/institutions. It 

is equally important to identity the policy environment. It is understood in this definition that an enabling 

policy environment will open up possibilities for action by individuals and organisations/institutions. 

Needless to say, there may also be other policy environments that prevent individuals and organisations 

from using their capacity. Also, the FAO definition, unlike the DAC definition above, does not include 

general socio-economic conditions that may facilitate or prevent people, organisations and countries to 

act. This is an advantage when the concept is used for analytical purposes. The DAC definition is so 

wide that it may include almost everything when it comes to questions of capacity and capacity 

development at societal level.  

In the case of the FAO, the different capacities relate to individuals and organisations that act to improve 

food security, mainly in agriculture and rural development.  

 

Capacity for what?  

It should be noted that in the real world there is hardly any capacity that is developed without a purpose. 

Capacity is always related to normative issues, or expressed in another way: What is defined as 

capacity can hardly be separated from another question, namely: Capacity for what? And yet, it is useful 

for analytical purposes to think about capacity and capacity development in generic terms. 

When this has been said, the question arises how it is possible to know that capacity has been 

developed and exists in real life? 

There is an unfinished discussion about criteria for the evaluation of capacity. There are basically two 

answers to the question, which stem from the distinction between capacity as a set of individual, 

organisational and normative conditions one the one hand and development as a processes of change 

at the individual, organisational and societal levels. These changes should be manifested in concrete 

actions. 

The first approach implies that capacity exists when there are capable people, efficient organisations 

and a normative and policy environment that is conducive to change. There should also be reasonable 

correspondence between the three levels in relation to the capacity that is required, say to increase 

agricultural production. Capacity is measured according to its component parts. 

The second answer is that capacity can only be measured in a meaningful way when it has been 

translated into action. It is only when agricultural production has increased that it is meaningful to 

conclude that the capacity for agricultural production has been increased. For the most part, it is easier 

to measure what has been done to create capacity i.a. through education, organisational and policy 

changes than to establish that this capacity has led to the achievement of higher order objectives such 

as increased agricultural production or rural development. 

This paper will address both questions in relation to learning, education and the capacity of rural people. 

For a discussion about methodological issues related to the evaluation of capacity development see for 

example: (Boesen & Therkildssen, 2003, Zinke, 2006).  

 

It was noted above that capacity development, according to the FAO ñunfolds across three dimensions; 

an enabling policy environment, the institutional (read organisational) and the individual.ò(FAO, 2009 c, 

p. 1) For example, there is a policy environment at the international level which includes human rights 

frameworks and internationally agreed policies and action plans. This is the formal side. It is important to 

point out that normative and regulatory frameworks exist at a multitude of levels. They can also be 

informal and consist of shared norms and values within a society or an organisation.  
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One of the merits of the above mentioned understanding of the concept of capacity is that it makes a 

clear distinction between normative and regulatory frameworks such as policies on the one hand and 

the organisations set up to implement them on the other. It is a distinction between normative 

frameworks as ñthe rules of the gameò and organisations as the way resources are combined to ñplay 

the game.ò  For example, the rules of the game of football are the same for all and they will only change 

slowly over time. The way a coach decides to organise the football team will vary and may even change 

during the match. The way resources are combined is not one and the same for all teams even if the 

purpose is the same. (to win the match). (North, 1990).  

Another distinction is common in the literature. It is between different kinds of capacity or different 

capabilities of individuals or organisations. For example, the FAO policy makes a distinction between 

technical and functional capabilities. (FAO, 2009c, p 2). The former are oriented towards specific tasks 

that an organisation has to perform. The latter are closer to the ability to manage any process of 

change. Another distinction that can be found in the literature is that between individual capabilities (i.e. 

doing for one self) and collective capabilities (i.e. forming an organisation and working together within it). 

(IFAD, 2011, p. 17). It is also common to look at capacity as consisting of different kinds of capabilities, 

particularly when the focus shifts from individual to organisational capacity. For example, a recent 

international study on capacity makes a distinction between five different capabilities which are typical of 

all organisations. They are: (1) The capability to self-organise and act, (2) the capability to relate and to 

uphold space, (3) the capability to generate development results, (4) the capability to adapt and self-

renew and (5) the capability to achieve and maintain coherence. (Morgan, 2006, p. 8 ff.). These different 

capabilities taken together represent the capacity of the organisation. 

 

Capacity development as links between policies, organisations and individuals. 

The linkages between the three dimensions of the concept of capacity have been illustrated in in figure 

1 below. It is generally assumed then that favourable conditions for capacity development exist when 

there is reasonable correspondence between the three levels of analysis i.e. the individual and the 

organisational dimensions on the one hand and the corresponding policy frameworks on the other. It is 

easy to think of situations when this correspondence does not exist.  

For example, individuals learn, they gain knowledge and new insights. They are motivated to do things 

in a new and better way. They work in an organisation that would not encourage them to use what they 

have learnt. The management of the organisation would not allow them to use their new insights and 

skills. Or, alternatively, the organisation wants to change, but the policy environment does not open up 

possibilities for change. And so, in a dynamic perspective, it will be necessary to look at the conditions 

for and drivers of change in each context and at each level. 
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Figure 1. Capacity development as the interplay between individuals, organisations and policy 

frameworks. 

 

 

 

 
Comments 

There are linkages and interdependence between the different levels of analysis. Individual capacities 

that are enhanced through learning will be carried out within a formal or informal organisation. The 

capacity of the organisation is not only contingent on the capacities of the individuals but on the way 

these resources are combined and used. Results may also depend on the ñculture of the organisationò 

or the informal normative frameworks that exist within any organisation. Action undertaken by the 

organisation will also be the result of incentives, information flows, management styles and an enabling 

policy environment.  These policies may facilitate or restrict the organisation from doing what it is set out 

to do. Individuals within the organisation may act as a result of education and training but they may also 

refrain from doing so for a number of other reasons related to the policy environment. What you actually 

do as a result of learning, education and training may also be a result of what you think you can do and 

what you are allowed to do. 

These few examples are mentioned in order to point out that this framework is only the beginning of an 

analysis. It has to be contextualised in each situation. The next section is a step in this direction. It links 

the concepts of learning and education to the understanding above of the different dimensions and 

components of the concept of capacity. 

 

3. Learning and education as capacity development. 

It is concluded in the FAO strategy that education and training are important pillars of the strategy. They 

are interlinked with the process of capacity development.  

In the DAC Good Practice Paper, it is concluded that learning is central to the process of capacity 

development but learning new skills is not enough. (DAC, 2006).  If and when individuals act as a result 

Normative-Policy Framework 

Organization 

Individual 
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of their learning, this can be taken as an indication that they are using the capacity that they have 

acquired through learning, education and training. Likewise, it is generally assumed that well functioning 

education and education systems are preconditions for capacity development both for individuals and 

for countries. 

Conceptually, there are two issues involved. The first is that the aims of any education system are 

usually wider than to be able to act in relation to a specific task or objective. Targeted skills training may 

be expected to lead to direct action, but the objectives at the level of an education system are always 

wider. The other issue is that the capacity of individuals, organisations and countries to act depend on a 

host of other factors but individual learning or the improvement of education and training. This is the 

whole gist of the analysis in the DAC paper (ibid.) 

 

Therefore, the links between individual learning, education and capacity are strong but the relationship 

is not one and clear-cut. The links will vary with the context. In order to be able to take this part of the 

analysis a step further, it has been found important to discuss learning and education as capacity 

development. 

 

Three questions arise. They are the following: 

- What is learning? 
- How is learning organised? 
- Which are the specific international normative and policy frameworks that pertain to learning 

and education? 
 

Learning 

There are many definitions of learning. This paper is based on an understanding of learning as the 

interplay between inner mental processes and contacts with the environment. (Jarvis, 2007). According 

to Jarvis, there is often a disjuncture between what the individual carries with him or her and what he or 

she experiences in the environment. The more rapid the changes are, the more likely it is that a 

disjuncture arises. It is precisely at this disjuncture that learning takes place. The individual takes in this 

ñnew sensationò, gives meaning to it and decides to comply with the environment or to change it. But 

this can only happen as individuals gain a sense of self and self-identity and can become ñactors in the 

situation as well as recipients.ò(ibid. p.6).  

Understood in this way, it is almost a given that learning takes place throughout the life span of an 

individual.  

Hence, and in the words of Jarvis: ñLearning is always personal but some of the opportunities to learn 

are provided by social institutions, such as State and employers.ò(Jarvis, 2007, p.99). 

The individual will learn throughout life. This will be referred in this paper as life long learning. 

 

Learning and education. 

Individuals learn. When this learning takes place in an organized way, within organisations that have 

been set up for this purpose it will be referred to here as education. It is a system of organisations, the 

main purpose of which is to promote individual learning. 

In all countries today education consists of complex national systems with professional teachers, 

instructors, planners and managers. These organisations work in an equally complex policy 

environment which may or may not be conducive to individual learning and the way it should be 

organised. 
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Not long ago, in the history of modern development, the bulk of all learning took place in the family and 

on the workplace. It was not organised to the same extent as modern systems of education are. Also 

today, a lot of learning takes place outside the organisation of a school or a university, perhaps 

increasingly so. This learning is usually less structured and well organised. 

Learning and structured forms of training also take place in the myriad of other organisations that are 

modern society. Learning is not their main mission but developing their capacity is unthinkable without 

deliberate education and training efforts aimed at learning within and outside the organisation. When 

such systems or organisations are brought into a coherent whole with clear entry and exit points, this 

will be referred to here as life-long education. 

 

It has been argued by some observers that the definition of learning should be extended to 

organisations. In this understanding it is not only individuals within organisations who learn. The whole 

organisation should be the unit of analysis and be seen as a learning organisation. There is a whole 

body of literature with roots in organisational theory, which argues that the analysis of learning should 

be extended beyond individual learning within an organisation. It should also be possible to identify the 

characteristics of a learning organisation. (King, & McGrath, 2004, Ohlson & Granberg, 2009). The 

discussion about organisations as learning organisations will be left aside here. It is sufficient for the 

purpose of this paper to note that people working within organisations learn as a way for the 

organisation to develop its capacity. For example, in-service training of teachers is very important in any 

education system. 

 

When organisations for learning are brought together into a coherent system, this will be called a 

system of life-long education.  

 

Comment 

It follows from the above that learning is very important for capacity development at the individual level. 

Capacity grows from within the individual and it is only when learning takes place in a way that has been 

defined above, that individuals get the potential to act. Education as organised learning belongs to the 

organisational dimension of capacity. Also, national systems of education are crucial to national 

capacity. However, capacity in the sense of the effects of the actions of national systems on wider 

national objectives, are not one and clear cut. This relationship varies with the context and a host of 

economic, social and other factors.  

 

The reality for rural people is far from the vision of life-long education. The more typical picture is that 

rural people learn within many different structures within and outside the State. Also, rural people learn 

outside these organised structures set up for the purpose of learning. 

It is important to recall what was observed by Coombs and Ahmed already in 1974: ñNon-formal 

education, contrary to impressions withstanding, does not constitute a distinct and separate education 

system, parallel to the formal education system. It is any organized, systematic educational activity, 

carried out outside the framework of the formal system, to provide selected types of learning to 

particular subgroups in the population, adults as well as children. Thus defined, non-formal education 

includes, for example, agricultural extension and farmer training programmes, adult literacy 

programmes, occupational skill training given outside the formal system, youth clubs with substantial 

educational purposes, and various community programs of instruction in health, nutrition, family 

planning, cooperatives, and the like.ò(Coombs and Ahmed, 1974, p.8). 
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It follows from the above that these organisations of formal and non-formal education can be more or 

less structured, more or less hierarchical. Educators have found a way to express these differences by 

referring to education as formal, non-formal and informal. There are many other ways to describe 

education in terms of organisation. These will be left out in this paper. 

 

International policy frameworks pertaining to learning and education. 

Learning is an individual activity and education is an organisation or set of organisation set up for the 

purpose of learning. These organisations are always contingent upon policy and other normative and 

regulatory frameworks. This is the policy dimension of the concept of capacity. Normative frameworks 

exist at many levels and they can be codified or more informal. One such framework is what is defined 

as relevant knowledge within a subject or a curriculum. This paper will refer to a few of the international 

frameworks that pertain to learning and education.  

The most important of these are the international rights frameworks pertaining to education.  

The international rights frameworks pertaining to education are more far reaching than is commonly 

assumed. ñEverybody has the right to educationò is a frequently quoted sentence in Universal 

Declaration of Human Rights of 1948. Less well known, perhaps is that this paragraph continues by 

stating that: ñElementary education shall be compulsory. Technical and professional education shall be 

made generally available and higher education shall be equally accessible to all on the basis of merit. 

Education shall be directed to the full development of the personality.ò(As quoted in Tomasevski, 2003, 

p.41). 

The most elaborate statements are to be found in the Declaration of the Rights of the Child. 

They include: 

The right of disabled children to education and special care. It should be provided free of charge when 

possible. 

The right of children to education, regardless of their sex, where they live or what language they speak. 

The right to education of refugees and populations affected by war, displacement and calamities. 

The rights of working children to education. 

The right of disabled children to education and special care. It should be provided free of charge when 

possible. 

The right of children to education, regardless of their sex, where they live or what language they speak. 

The right to education of refugees and populations affected by war, displacement and calamities. 

The rights of working children to education. 

In this convention, the right to education is linked to the principle of non- 

discrimination. (Sida, 2000). 

 

There is also an international agenda of action aimed at basic education for all. It has been expressed 

i.e. in the Jomtien Declaration on Education for All and in the Dakar Framework of Action. The Jomtien 

Declaration of 1990 would set the stage for an international initiative that was followed by six concrete 

goals and a framework for action ten years later at Dakar.(World Conference on Education for All, 1990 

& World Education Forum, 2000). 

 

The Jomtien Declaration concluded already in 1990 that ñwhat is needed is an ñexpanded visionò that 

surpasses present resource levels, institutional structures, curricula and conventional delivery systems.ò 

(World Conference on Education for All, 1990 p.4). Both are an attempt at crossing normative and 
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organisational borders, between formal and non-formal education, between levels of education and 

between knowledge areas. 

 

What should be the purpose of learning? Individuals have a variety or reasons to learn. Two important 

international UNESCO reports have synthesised a very broad discussion of what should be the different 

purposes of learning when translated into organised forms of learning i.e. to education. One is the 

Report of the Faure Commission in 1972, which was followed by the Delor Commission Report in 1996. 

(Faure, 1972 & Delor, 1996). According to the Delor Report, there ought to be four objectives of 

learning. They are: (1) Learning to know, (2) Learning to do and (3) Learning to live together. The 

ultimate purpose should be mature human beings. Following the tradition of the Faure Commission, the 

fourth and overriding objective was formulated as (4) Learning to be. 

 

Where do rural people learn? 

This question arises from the distinction that was made above between learning as an individual 

process and education as a way to organise learning in a systematic way. It was noted that rural people 

learn throughout life, but they may have limited access to education. So, the question arises: Where do 

rural people learn? 

It was noted in the introduction that the relationships between learning and education have changed 

over time. Today, all countries seek to develop the formal system of education as a way to organise 

learning. It is also a fact that most organised learning takes place in hierarchical organisations, be they 

schools, universities or extension services.. In these types of hierarchical organisations, the ñnew 

sensationsò that Jarvis talks about, are expected to generated by a teacher or an instructor. 

These ñnew sensationsò are expected to lead to new insights, knowledge, change of attitudes and 

ultimately, to changed behaviour. If and when they do, this can be taken as an indication of a 

strengthening of individual capacity.  

It was noted above, that rural people walk in and out of organisations of education and training during 

their life-span. Many may never get in contact with a primary school, let alone a secondary school, a 

university or an extension service. On the other hand, experience has shown that sending children to 

school is a very important part of the survival strategy of rural families. If these possibilities are not open 

and rural people want to improve their capacity through learning, they may do it in other settings. Where 

is their learning taking place? 

One answer could be that farmers have always had their networks and they have learnt from each 

other. Or, as observed in a study by the International Fund for Agricultural Development: ñMost farmers 

learned more by looking over the fence and copying techniques from other farmersò (than through 

extension services or other organised forms of learning, my comment). (IFAD, 2005, p.4). 

Indeed, it has been argued by some observers that the whole tradition of extension service as organised 

learning, is undergoing change. For example, a recent literature review of experiences of agricultural 

extension in Africa observes that ñthe building of farmers management and problem solving capacity 

requires joint learning through practical field work.ò (Duveskog, 2007, p. 6). This observation reflects 

past experiences of rural extension but it also reflects a changing reality for the farmers. The trend is 

towards diversification of activities and sources of income. In this new reality, farmers need to get 

together and organise themselves. It is not possible a priori to define what constitutes relevant 

technology. Management and problem solving capacities related to agricultural production will be more 

important than before. (ibid). In the words of the FAO strategy for Capacity Development, farmers will 

need both functional and technical capacities. (FAO, 2009 c). 
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The above mentioned example is but one of many that have changed the context of learning for poor 

people and which may have consequences for organisations and frameworks within which rural people 

learn. What can be described as typical of education in a national and international perspective may not 

be typical at all for how rural people learn. Formal education may not be accessible, due to long 

distances to schools or high user fees. Rather, rural people continue to learn what they need to learn in 

other settings.  

One implication of the above might be that whole balance between formal and non-formal education 

may shift for rural people with the emergence of an international networking society. Few if any studies 

have been found that could throw light on this question in an international and comparative perspective. 

The purpose of the next section is to point to the fact that an emerging international networking society 

is likely to change the organisational context within which rural people learn. Exactly how this is 

happening is outside the scope of this paper.  

 

An emerging networking society? 

It is often said that modern societies are information and knowledge societies. In this analysis, 

information and knowledge are treated as assets which are more important for productivity increases 

than labour and capital. 

Manuel Castells is one of the most well known analysts referred to in this discussion. He has placed 

questions on knowledge and development in a broad perspective of world wide trends in which 

information and modern information technologies play a crucial role not only for the economy but for 

social and political changes at large. Information and communication are not only to be looked at as new 

tools that have facilitated information sharing and learning that is relevant to the production of goods 

and services. 

According to Castells, the implications are much wider. The main reason is that the new information 

technologies, ICTs have made it possible to organise the production process in a less hierarchical way 

than has traditionally been the case. This process started with the production of the new technology 

itself. This model of organisation which was less hierarchical than most other industrial production. It 

has spread to other areas and become an integral part of globalisation. Castells has argued that the 

new informational economy and the successful enterprises within it are marked by a networking 

organisation. This means that vertical and hierarchical structures are replaced or supplemented by more 

decentralised and horizontal networks. (Castells, 1996, 1998.). 

Therefore, the globalised world of today can best be characterised as an emerging networking society. 

From the point of view of learning and education, the implication of the above could be that more and 

more learning is taking place within horizontal networks. The use of information and communication 

technologies, ICTs, including mobile phones is an integral part of these networks. The networks are 

sometimes at odds with more established and vertical structures for education and training. They can 

also be seen to complement these. 

There is an obvious a risk that an emerging networking society will create new inequalities between rich 

and poor, between urban and rural people. People in urban areas may benefit more than people living in 

rural areas. The implications of these developments for the capacity and learning of rural people would 

need to be analysed in a systematic way.  

 

4. Food Security, learning and education. 

 This section will paint a broad picture of different dimensions of the concept of food security and the 

different approaches to learning and education that have been associated with those. Based on this 
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analysis, the paper will discuss some new trends that may change the current ñmap.ò Again, the focus is 

on trends worldwide. A contextual analysis will be required in each concrete situation. A discussion 

about learning and education in relation to food security will have to go beyond rural people and where 

they learn. It ought to start with the normative and policy frameworks as well as with strategies of 

change pertaining to food security. It will be shown that there are three broad traditions of education and 

training that are seen to respond to those strategies of change. Ideally this analysis should be extended 

to include the learning among staff that is taking place within organisations that work to improve food 

security of rural people. Such an analysis may include learning within ministries of agriculture, 

organisations for extension work, non-governmental organisations and farmers organisations, just to 

mention some. 

 

 

Food Security 

Access to adequate food for all was formulated in the International Convention of Economic, Social and 

Cultural Rights of 1976. It reads as follows: ñthe right to adequate food is realized when every man, 

woman and child, alone or community with others, has the physical and economic access at all times to 

adequate food or means for its procurement.ò The UN Special Rapporteur on the right to food, defined 

the right to adequate food as follows: ñ Right to adequate food is a human right, inherent in all people, to 

have regular, permanent and unrestricted access, either directly of by means of financial purchases, to 

quantitatively adequate and sufficient food corresponding the cultural traditions of people to which the 

consumer belongs, and which ensures a physical, mental individual and collective fulfilling and dignified 

life without fear.ò (FAO, 2010, p. 1). There are voluntary guidelines for its implementation which stem 

from 2005 (ibid). 

 

The current FAO definition of Food Security reads as follows: ñFood Security exists when all people, at 

all times, have physical social and economic access to sufficient safe and nutritious food that meets 

their dietary needs and food preferences for an active and healthy life. Household food security is the 

application of this concept to the family level, with individuals within the household as the focus of 

concern.ò (FAO, 2009, p. 8). ñFood insecurity exists when people do not have adequate physical, social 

or economic access to food as defined above(ibid, p. 9). The definition above also includes 

undernourishment as an important concept. The concept of food security is built on three pillars. They 

are food availability, food access and food use. This definition can also be seen as a normative 

statement or a goal.   

 

The concept of food security is closely linked to strategies for increased production of food. A whole set 

of issues revolve around the conditions under which production will take place and who the producers 

are and will be. Therefore, the concept is also associated with issues related to sustainability, protection 

of the environment and climate change. 

As mentioned in the introduction to this paper, there are approximately 1000 million people in the world 

today for whom this objective is not a reality. The majority, or 70 per cent are living in rural areas. 

According to the 2010 Rural Poverty Report ñthe rural poor account for a high proportion of hungry and 

malnourished people, partly as a result of poverty itself, and partly due to other factors, notably gender 

inequalities and exposure of poor households to a variety of risks and shocks. Children also constitute a 

large percentage of the hungry.ò (IFAD, p. 3). The FAO has and continues to put special emphasis on 

the capacity or capabilities of small farmers to produce food. On this point, the Director-General of FAO 
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noted in his foreword to the Medium Term Plan of the FAO of 2009 that: ñThe recent L Ćquila Joint 

Statement on Global Food Security signals a welcome and encouraging shift of policy in favour of 

helping the poor and hungry to produce their own food.ò (FAO, 2009 b, p. 1). It also notes that there is a 

ñnew momentum-after decades of neglect-to-re-invest in agriculture.ò(ibid, p. 10). One of the 

conclusions is that ñFAO shall build capacity, particularly for rural institutions.ò(ibid, p.15). 

This part of the discussion is about what it takes to increase the productivity of rural people.  An 

analysis of the importance of learning and education for the improvement of food security of rural people 

has to start with some strategic issues related to the achievement of food security at individual, family 

and national level. The international discourse on strategies directed at this overall objective is very 

wide. This discussion falls outside the scope of this paper. Interested readers are referred to other 

sources. (IFAD, 2011).  

Finally and since the World Summit on Sustainable Development in 2002, there has been an emphasis 

on issues of sustainability and protection of the environment. Production of food should be organised 

with respect for the environment and in a sustainable way. In later years, issues of climate change have 

also come into the picture.  

 

Approaches to change. 

Any analysis that seeks to link education to broader strategies of change related to food security for 

rural people, have to be based on some general notions of how such changes can be analysed and 

understood. In one way or another, this discussion can also be described in terms of capacity and 

capacity development along the three dimensions mentioned above. (cf . section 2).  

 

Many of these analyses carry with them that change is contingent on the capabilities that rural people 

have to act and to use the resources that are at their disposal. Equally important is that there is an 

enabling policy environment i.e. that there are policy and other normative frameworks that support what 

individuals and organisations want to do.  The purpose here is not to even seek to capture a very broad 

discussion about poverty reduction, food security and development that has been going on for ages. It 

has been found important however, to highlight some dimensions of it that are relevant to education and 

how education has responded to these approaches to change. Three perspectives will be identified 

here. 

 

One tradition can be found in the background material of the 2011 Rural Poverty Report. The analysis 

starts with to resources, notably natural resources as the key to sustainable rural livelihoods. (Lee & 

Neves, 2010.). One important point is that ñit is access to resources, not the supply of resources or their 

overall availability, that determines whether poor men and women will be able to make the most of the 

opportunities they have to enhance their livelihoods.ò(ibid, p. 5). 

It follows from the emphasis on access rather than on availability of resources, that access is strongly 

associated with rights. It is only when people have the right to resources that they have a potential to 

use them. Therefore ñaccess to any particular resource at any time, can be described in terms of the 

bundle of rights that are ascribable to a given resource, even if held by different agents.ò(ibid, p.5). In 

terms of capacity, the concept of access is closely related to the rights to these same resources. It 

focuses the attention on ñrights to assure access.ò(Lee & Neves, 2010). 

Also, this analysis brings in dimensions of capacity such as management and it puts emphasis on 

collective capabilities i.e. how rural people interact, form organisations and learn from each other. 
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It should be obvious from the above that there is a direct relationship between the capacity of poor 

people and the normative frameworks(read rights) that are associated with access to these natural 

resources.  

The concept of access is used in a wider sense than ñthe right to enter the property.ò(ibid, p.24). It is 

also about the ability that poor people have to ñuse and manage resources in order to improve food 

security, enhance nutrition and reduce household vulnerability.ò(ibid, p. 24). 

 

It follows from the above that management is another key term in this context. Poor people are living in 

a world of risk. How they manage risk is key to securing livelihoods.(IFAD, 2011). 

Expanding access to natural resources and increasing security of access to natural resources become 

part of the ñkey challengesò ahead.(Lee & Neves, p. 28). 

Two other observations are important. They run through the material referred to above. One is that rural 

people seek to meet risk by diversifying their sources of livelihood. Although it is true that 90 per cent 

of African agricultural production is estimated to come from small scale producers, it is also true that 

these same producers increasingly also seek sources of livelihoods outside the agricultural sector.(ibid. 

p.7, IFAD, 2011, 184 ff.). 

The other is that management is strongly related to individual and collective capabilities. More 

concretely this means that management of resources and of risk depends of individual capabilities but 

also on the way rural people are able to organise themselves, to share information and to learn from 

each other. In terms of the five capabilities identified on section 2 above, it may be said that there is an 

emphasis on the capability to self-organise and act. 

This is the discussion about capacity from an individual and from an organisational perspective. Equally 

important in this analysis is that the State provides an enabling policy environment. 

 

A second tradition related to production of food puts research, technology and innovations at the centre 

of approaches to change. This strategy could be summarised in an equation as follows: 

Research + technology + innovations = increased productivity.(Gustafsson, 2010). 

It has been argued that this approach is more relevant in ñfavoured environmentsò of production. Less 

favoured areas would typically use ñindigenous knowledge, learning from neighbours and social 

networksò (Lee & Neves, p. 25). 

 

It was also argued above that a new paradigm is emerging in the new knowledge and networking 

society in which the emphasis also will be on issues such as communication and the use of ICT and 

emerging networks for information sharing and learning. (Gustafsson, 2010). 

 

A third tradition focuses on the relationship between food security and nutritional security. Again, this is 

a very broad international discussion. The point to make here is that this discussion is closely linked to 

learning and to education, mainly in that part which has its focus on the malnutrition of children, the 

linkage between food security and nutritional security at the family level and the crucial role of women. 

(FAO, 2010). 

 

Capacity for change. 

In the analysis above rural people are both consumers and producers of food. It is in their role as 

producers that it is relevant to go back to the concept of capacity in relation to the change strategies 

above.  
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Some of the background analysis in the 2011 Rural Poverty Report discusses i.a. issues of access, use 

and management of natural resources and the capacity to manage risk. From the perspective of the 

rural poor and their capacity to access, use and manage natural resources there is mentioning of 

virtually all of the dimensions of capacity and capacity development that were listed in section 2 above. 

The important observation to make here is that this analysis is not primarily a discussion about the need 

for the technical skills that rural people need. It is an analysis in terms of individual and collective 

capabilities to access, use and manage natural resources. It is what rural people need to know, how 

they learn and the importance of collective capabilities i.e. to form organisations, networks and to work 

together that matters. 

It is illustrated how a change strategy based on intensive use of scientific knowledge is more relevant in 

ñfavoured environmentsò and how important ñindigenous knowledge, learning from neighbours and 

social networks are in ñless favoured environments.ò(Lee and Neves, p.25). 

It is pointed out that education, or sending children to school, is an important pillar of a strategy based 

on diversification of the means of livelihoods and of the management of risk. 

The analysis also brings the need for national policies and other normative frameworks that make it 

possible for rural people to get access to resources. It is even argued that access to natural resources in 

reality, can best be described as a bundle of rights. Hence, and the analysis referred to here, the 

concept of access to natural and other resources comes close to the normative dimension of the 

concept of capacity. A distinction is made between environments in which research results and scientific 

knowledge are vital and environments within which indigenous knowledge and learning from your 

neighbours are critical for increased production.(ibid, p.25). 

 

5. Traditions of educational responses. 

There are normative responses related to the content of education (what should be taught and why) and 

there are different traditions of how education and training should be organised to respond to the 

broader strategies of change indicated above. (formal, non-formal education). 

 

One tradition is linked to agricultural production as mainly resulting from research, technology and 

innovations. This tradition has been reflected in the content and organisation of agricultural education in 

primary and secondary schools, universities and in extension work. The FAO has a long tradition of 

working in this area. Use of new technoligies has also been the purpose of a long tradition of functional 

literacy. 

There are other forms, including some traditions of literacy work which has put emphasis on the 

capabilities to ñself-organise and act.ò The ultimate purpose has been seen to be to improve the self-

confidence of the learner and to strengthen the ability to work with others. 

 

The most well known representative of this tradition is Paulo Freire who saw literacy as a way to liberate 

the mind of oppressed farmers. It was only when farmers had formed words and a language that 

reflected their lived reality that they could get out of their mental and ñinstitutionalò oppression. Without 

this liberation, no agricultural development would take place. (Freire, 1972).  

Another tradition is linked to the intake of food of good quality or to food use. This is the whole tradition 

of nutrition and health education.  

A fourth and emerging area has grown out of the concept of sustainability and protection of the 

environment. This area is usually referred to as education for sustainable development, ESD. It is a 

newcomer if compared with the other traditions mentioned above. (UNESCO, 2009).  
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It is against this background that the shifts that have taken place within the area of extension services 

can be understood. The 2011 Rural Poverty Report observes on this point that ñThe standard public 

sector model of agricultural extension based on technology transfer and delivery has all but disappeared 

in many countrieséExtension has been decentralised, and a variety of advisory services have 

emerged, including private extension efforts run by agri-input and agro processing companies, a vast 

assortment of NGO-supported efforts, services run by producer organisations, farmer to farmer 

exchanges and mobile phone and Internet based services.ò (IFAD, 2011, p. 175). A recent review of 

extension work in Africa concludes that ñ the building of farmers management and problem solving 

capacity requires joint learning through practical field work.ò(Duveskog, 2007, p. 7).  

It can be seen that these changes refer both to the normative aspect (what should be taught) and the 

organisational dimension of capacity as it relates to how learning should be organised within the context 

of extension services.  

This being said, it is also concluded that ñIn practice, however, the range of service and information 

choices for poor farmers often remains very limited. Women farmers and marginal livestock producers 

are often excluded.ò (IFAD, 2011, p. 175).  

This last observation underlines a point made earlier in this paper. The analysis of capacity cannot stop 

at the normative and organisational levels i.e. what should be learnt and how learning should be 

organised. It has to start with individual capacity as a process of learning. The question that should be 

asked is: what, where and how do rural people learn? 

Against this background, it is possible to illustrate the links between food security and traditional 

education responses. This has been done in figure 3 below. 

 

Figure 2 

Educational responses to different dimensions of Food Security 
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6. Learning, education and action. 

It was mentioned in section 2 above that there are essentially to ways to assess if capacity has 

improved. One is to assess if favourable policies and other normative frameworks are in place and if 

there are organisations, ready to work towards the realization of these policies and normative 

frameworks (the right to and education, education for all etc). So far, this paper has followed this 

tradition. It has looked at the education and food security through the capacity development lens 

understood in this way. 

The other tradition is to seek to measure the relationship between policy, organisational and individual 

changes and action. Policies and organisations have changed and something has happened as a result. 

Individuals have learnt, they have got education and they have acted in a different way as a result of 

what they learnt or the education that they have been through. 

This section will look at relationships between education as organised learning and individual action. 

Rural people learn, through education and they act. What is known about these relationships?  

A vast body of literature exists which has addressed this question. The basic question underlying all of 

these analyses has been: Rural people learn, but what do they do differently as a result? The studies all 

seek to establish a relationship between learning and action. 

If and when individuals act differently, it can be concluded that their capacity has been enhanced as a 

result of their learning. 

This section will summarize what is known about these linkages in an international perspective.  

 

Learning and capacity for food security. 

When this has been said, it should be noted that there is a vast body of research and other studies that 

illustrate a general connection between learning, education and actions related to the different 

dimensions of food security as referred to above. The findings usually start with the individual learner. 

The effects are often assessed both from the individual and/or family perspective and in some cases as 

cumulative effects at the societal level.  

 

For example, an often cited literature review has studied the relationship between basic education and 

agricultural productivity in 13 developing countries. The 37 studies confirm this positive relationship and 

conclude that agricultural productivity is over 7 per cent higher for farmers with four years of elementary 

education that for farmers without such education.(Lookheed, Jamison & Lau, 1980 as quoted in 

Atchoarena & Gasperini, 2003). A study from Latin America in 1994 has reached the same conclusion. 

(ibid, p. 56). 

A more recent cross country study commissioned by the ERP concludes that ñEducation for rural 

people, the main group directly involved in food production, processing and commercialization, is a key 

factor in fighting food insecurity in low-income countries...Indeed, of the factors we examined, our 

measure of rural primary education was by far the best predictor of rural food security.ò (de Muro & 

Burchi, 2007, p. 37). It should be noted that this latter study takes a broader approach to food security 

than the increase of agricultural production. It also includes issues such as ñprocessing and 

commercialisation.ò 

 

Studies that have looked at knowledge and skills that are related to family life have generally found a 

strong relationship between learning, education on the one hand and improved nutrition, hygiene and 

health status of families on the other. The nutrition and health status of the learner is also strongly 

related to learning outcomes. The main actors in such programmes have been the women. (Atchoarena 
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& Gasperini, 2003, p. 67). The report on the State of Food Insecurity in the World has the following to 

say about the relationship between nutrition (access to adequate food) and the ability to learn. ñ These 

effects (of malnutrition, my comment), are particularly worrisome because there exists a large body of 

literature that suggests that stunting is associated with cognitive skill and slower progress in school as 

child, as well as reduced earnings as adult.ò(FAO, 2009 a, p.26). 

The Global Monitoring Report on Education for All of 2010 has this to say on this point: ñHunger 

undermines cognitive development, causing irreversible losses in opportunities for learning. There are 

often long time lags between the advent of malnutrition and data on stunting.ò (UNESCO, 2010, p. 24). 

This has i.e. led to the introduction of school feeding programmes in many countries. Education 

improves the nutritional status of families at the same as children and adults who have access to food of 

good quality learn better. 

Many of the studies can be found in the area of adult literacy. They often include aspects that are 

related to individual identity and self-esteem and ability to make your voice heard. The same can be 

said about programmes that aim to give poor people voice and improve their capacity to work together 

and to organize themselves. There is a strong relationship between literacy and issues that have to do 

with pride, self-esteem and possibilities to make your voice heard. The 2006 Global Monitoring Report 

on Education for All was devoted to literacy, as a human right and for its role in development. One of the 

important conclusions is: ñWhile the benefits accruing from womenËs formal education is well 

understood, less well known are those accruing from womenôs non-formal education; education 

contributes positively to women´s empowerment, in terms of self-esteem, economic independence and 

social emancipation. Many women who have benefited from adult basic and literacy education have 

spoken of feeling a sense of personal empowerment as a result.ò (UNESCO, 2006, p. 31).  

Another interesting summary of findings will be quoted here. It seeks to relate the outcome of adult 

literacy programme to some of the Millennium Development Goals. They are: (1) Eradication of Extreme 

Poverty and Hunger, (2) Reduced Child Mortality, Improved Maternal Health and Combat of Aids, 

Malaria and other Diseases and (3) Social and Political Participation. (Oxenham, 2009). 

These are not the only goals are covered in the studies referred to by Oxenham. They are highlighted 

here because of their connection to food security. With some reservations, the overall conclusion with 

regard to the first goal is that : ñliteracy education does contribute to reducing both poverty and hunger. 

(ibid, p. 92). 

The main message with regard to health indicators is: ñThe message from the available studies is that 

knowledge conveyed through literacy education programmes does tend to contribute towards the 

achievement of the Millennium Development Goals for health.(ibid, p. 96). On the third goal, the 

message is that ñsuitably organised and implemented literacy programmes do tend to promote stronger 

and more confident social and political participation by poor unschooled people, particularly poor 

women.ò(ibid, p. 97). 

  

Comments 

From the individual point of view, there are compelling arguments for the assumption in the beginning of 

this paper that learning is at the heart of capacity development at the individual level. If and when this 

learning is the result of national programmes of basic education, for children and adults, it can be 

argued that there is a strong relationship between learning, education and action. 

However, the extent to which this relationship can be established depends on the context. 

The UNESCO report quoted above has this to say on this point: ñIt is important to note, however, that 

these effects (of adult education and literacy, my comment) are not automatic, but result only when 
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literate individuals are able to exercise their literacy, which requires that broader development and rights 

policies are in effect and implemented. Indeed, literacy per se is not the sole solution to social ills such 

as poverty, malnutrition, and unemployment, though it is one factor in helping to overcome 

them.ò(UNESCO, 2006, p 31). 

 

Oxenhams reflections are worth quoting in full:  

ñThe evidence set out above confirms the importance of including literacy and numeracy in adult 

education and training; without them progress towards the MDGs will be slower. 

However, it is equally important not to regard such inclusion as miracle-working ingredient. 

The evidence also underlines three cautions: 

First is the well known pattern of behavioural change that Everett Rogers observed among farmers 

nearly 50 years age; new information does not automatically of immediately change attitudes; and 

attitudes do not automatically or immediately change behaviours. People take time to absorb the 

implications into action. The process of personal change can be slow and unpredictable. 

The second caution reflects the fact that people differ. Change begins with minorities of people, perhaps 

only 20 per cent to begin with, then gradually affects others and spreads to minorities. Literacy and 

numeracy only help to make the process quicker. 

The third caution is that education, training, literacy and numeracy depend for their full effects on 

supportive environments-social, political, institutional, and infrastructural.  They need to be part of a total 

development effort.ò (Oxenham, 2009, p. 98). 

It could be added, that there is a need to place these findings and conclusions in a wider strategy for 

capacity development which is aimed at the capacity of rural people to improve their livelihoods. 

 

 

7. Towards a tool for analysis. 

This paper has used the concept of capacity as a lens for the analysis of linkages between learning, 

education and wider objectives related to food security. The paper has also discussed some of the 

international trends that may change the conditions under which these links can be strengthened. 

If these aspects are brought together in a simple matrix, the following picture emerges. 
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Figure 2. Tool for identification of linkages between education and capacity of rural people to improve 

food security. 
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Comments. 

There are links between the different dimensions of education and food security, as they are defined 

and discussed in this paper. These links will vary with the context. This paper has stopped at identifying 

some general trends. The intention has been to provide a tool for context specific analyses. 

 

It has been noted  above that there are important international rights frameworks pertaining to the right 

to education and the right to food. They are mutually reinforcing. There are also a number of 

international objectives, strategies and action plans that are relevant in this context. Some that pertain to 

food security have been mentioned above. The Education for Rural People Initiative, ERP also operates 

within the framework of the Jomtien Declaration on Education for All and the Dakar Framework for 

Action. (World Conference on Education for All, 1990 & World Education Forum, 2000). This is not the 

place to go into details. It should be noted that the Education for All Initiative that resulted in the  

Jomtien Declaration in 1990 and the Dakar Plan of Action in 2000, also were serious attempts to widen 

the traditional discourse on education and to place it in a context of life-long learning and life-long 

education. These action plans are framed within a broad context of development which includes the 

different dimensions of food security outlined above. They do not specifically use the concept of food 

security. 
There are many links between these different normative documents. This paper has identified some of 

these.  
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There are also tensions between the normative dimensions and the contribution of education and 

training to wider objectives related to food security. Learning has other objectives but the capacity to act. 

The relationship between education and food security at the national level is not one and clear cut. A 

strong belief in the right to education does not necessarily mean that learning will have these effects or 

that all education programmes will have an immediate impact on higher order objectives at the societal 

level. However, there are compelling arguments in the existing body of research to suggest a strong link 

between learning, education and the capacity that rural people have to improve their livelihoods.  

However, one step towards capacity development for food security at the level of international normative 

and policy frameworks would be to identify links and try to build bridges between them. 

On this point, the late UN Rapporteur for the Right to Education, Katarina Tomasevski had this to say: 

ñThe building of bridges across disciplinary boundaries is therefore necessary, to  transcend boundaries 

amongst sectors.ò(Tomasevski, 2003, p. 1). 

If interpreted in terms used for this paper, it is to say that the building of bridges at the normative level is 

a precondition for a closer connection between all those organisations that seek to link education and 

training to higher order objectives related to food security. 

 

Learning relevant to improvement of food security takes place in many different settings, too many to be 

covered here. This section will only make some distinctions that are useful for the analysis.  

The formal organisations include schools and universities. There are organisations for extension 

services; there are literacy programmes and networks of different kinds. From the point of education as 

organised learning, these organisations are two kinds. There are those whose main purpose is 

organised learning and there are those which have other mandates but put organised learning high on 

their agenda. This latter aspect is usually referred to learning within organisations. It applies to schools 

and universities, to Ministries of Agriculture and to Non-Governmental Organisations. 

p.2). 

FAO and UNESCO are the main organisations that have sought to establish and maintain linkages at 

the international level. There is fragmentation as well as alliances and networks,  in a complex web, 

typical of the international community of today. 

Improvements of the capacity of organisations related to education and food Security is a question of 

identifying and strengthening linkages both within and between organisations. How this can be done can 

only be answered in a contextual analysis. 

 

8. The Education for Rural People Initiative as a bridge. 

This section will comment upon the role of the Education for Rural People Initiative, ERP as a bridge 

between normative frameworks and organisations pertaining to education and food security. It is also a 

network for learning in its own right. 

 

The background to the Education for Rural People Initiative. 

It is against the broad context of this paper that the Education for Rural People, ERP should be seen. 

The ERP is a collaborative effort between FAO, UNESCO and the 363 partners who were members of 

the network by the beginning of 2010. It was officially launched during the World Summit on Sustainable 

Development, WSSD, in Johannesburg, South Africa in 2002. 

The ERP and WSSD partnership was launched at the request of and in collaboration with UNESCO 

through an intersectoral and interdisciplinary approach, issues which needed a combination of the 

comparative advantage of the two organisations. These areas included agriculture, biodiversity and 
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education. The ERP is also one of the UNESCO flagships that were agreed as follow up of the Dakar 

Framework of Action relation to Education for All. (World Education Forum, 2000). Some of the 

recommendations of the World Conference on Education for All, WCEFA, the need to ensure basic 

education for rural people, were retained in the Plan of Action of the World Food Summit that took place 

in Rome in 2004. (FAO, 2004).  

The ERP network with over 360 members is also an arena of research, policy dialogue and mutual 

learning. It has generated a lot of material, some of which has been used for this paper. It is also an 

important ñmodernò network of mutual learning across disciplines. 

 

 

Comment 

The ERP can be seen as one of many international networks, typical of the modern knowledge society. 

It has generated a lot of knowledge and it has served as a network for learning. 

In a perspective of capacity development, it has been a way to develop the capacity of the individuals 

who have participated in the network through mutual learning. In some cases it has also done so 

through different forms of organised learning. 

However, its mandate and ambition have been wider. It was set up to serve as a bridge between 

international normative and policy frameworks pertaining to food security and to education. 

This paper is a contribution to this effort and the many seminars and other activities have also served 

the same purpose. It has been illustrated in this paper that there are many links that could be 

strengthened in various ways. 

The ERP has also been expected to bring FAO and UNESCO closer to each other, and it has been 

expected to stimulate contacts across borders within the FAO. It is at this organisational level that the 

problems of capacity development have arisen. As was described in general terms in section 3 above, 

the emerging networking society is very often at odds with traditional hierarchical organisations. This is 

true for schools and for other organisations. Manuell Castells has shown, how the computer industry, 

through its emphasis on horizontal networks came to challenge organisations in other areas of 

production. 

It is when the ERP is placed in this broad context that it is possible to see which its future challenges 

are. This is outside the scope of this paper. 

 

 

9. Concluding comments. 

This paper has identified linkages between learning, education and different dimensions of the concept 

of food security. It has used the concepts of capacity and capacity development as a lens. This means 

that the analysis has covered the issues dealt with in the paper from an individual, organisational and 

normative/policy perspective. Also, it has identified links that have existed for a long time between the 

different dimensions of food security and related knowledge areas and traditions of education and 

training. 

It can be concluded that there are compelling arguments for the assumption in the FAO Policy on 

capacity development of a strong link between learning, education and the capacity of rural people at 

the individual and societal levels. 

It has also been noted that there are strong links between international normative and policy 

frameworks. Human rights frameworks reinforce each other and so do international action plans in the 

fields of food security and education.  
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Rural people are far away from this international context but do come into contact with different settings 

in which organised learning takes place during their life-span. Adult literacy programmes and/or 

extension work may be their main contact with organised learning.  Sending children to school is part of 

the survival strategy of many rural households. Farmers also learn from each other ñover the fence.ò 

In this perspective, there is every reason to think in terms of life-long learning and education when it 

comes to organised forms of learning in support of broader strategies aimed at improvement of food 

security of rural people. Such a system would include both formal and non-formal education and it would 

transcend organisational borders. 

The problems are mainly at the organisational level. All the different forms of organised learning that are 

relevant and important for the improvement of food security will partly be found at primary and 

secondary schools. They can also be found in literacy programmes, at universities and in extension 

work. There are non-governmental organisations working in the knowledge areas associated with food 

security. Some come under Ministries of Education, others are found in Ministries of Agriculture, in 

Ministries of Community Development, Ministries of Local Government and so on. At the international 

level there is a division of responsibility between FAO and UNESCO, just to mention one example. 

There are many others at the international level. A lot of relevant and organised learning is supported by 

these organisations. There is also an emerging networking society which offers new technologies and 

important opportunities for learning. 

The organisational problems are eternal and endemic. There is no easy answer. This paper will not 

pretend to provide an answer. However, by using the capacity lens, it becomes even clearer that the 

improvements of the capacity of rural people for food security through education and training are 

strongly related to changes at the organisational level. This is where the main problem lies. The 

problems are not primarily at the normative/policy level. Nor do they have to do with rural people. They 

improve their capacity through learning whenever they can. Some of their learning will take place ñover 

the fence.ò Sending children to school is an investment and a way to mitigate risk. Adult education may 

offer some opportunities of learning.  

 

This paper has also identified some worldwide trends that way change the way that the linkages 

between education and food security are understood. 

Starting with the perspective of rural people, their coping strategies are marked by diversification of their 

sources of income and the means by which this income is generated. One reason is that diversification 

is a way to mitigate risk but also to seize the opportunities that may arise. Diversification is also driven 

by increasing contacts and exchanges between rural and urban areas.  

It has been argued in some of the material referred to above that this will enforce a more flexible and 

open ended perspective on learning. The same can be said about education and training as organised 

learning. There will be a need to identify and strengthen linkages between formal and non-formal 

education. Some important shifts have taken place in extension work which reflect experiences of how 

rural people learn and wider national and international strategies of change. For example, there will an 

increasing need for both functional capacities related to the management of natural resources.  

It can be concluded that rural people see investments in education as part of a diversified strategy if 

they can afford it. A related question has to do with globalisation as an emerging and global knowledge 

society and how rural people will benefit from it.  

The emergence of a global knowledge and networking society based on ICTs may change the context 

of information sharing and mutual learning among rural people in a dramatic way. The results can be 

seen in their use of mobile phones but the implications for the understanding of these new trends are 
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much wider. One question is how the emerging networking society will enhance the possibilities for rural 

people to access information and to learn? Will there be a shift of emphasis between formal, non-formal 

and informal education? Will more learning take place in non-formal and informal settings than before? 

If this is the case, then governments will have to review how education and training should be 

organised. At the normative level there is a strong connection between the ideas of emerging 

knowledge societies and the need for flexible and yet integrated systems of life-long education. The 

knowledge society will need individuals who are creative and ready to learn and to adjust to changing 

conditions and opportunities that arise. 

At the same time there is a risk that new inequalities are created as a result of this process. 

It seems obvious from the above that a strengthening of the links between education, training and 

broader objectives and strategies related to food security of rural people should be part of an integrated 

analysis that seeks to identify the links between these areas of work. The section above has given some 

examples by way of illustration. A contextual analysis is required in each situation.  

There are linkages at the normative level (the enabling policy framework) and there are serious 

questions about learning within all the organisations that exist. Many may not have learning as their 

main objective as have schools and universities. The real challenge, is not only to work across 

organisational borders but to identify the emergence of new settings in which relevant learning is taking 

place. By way of conclusion, it should be important to repeat what the late Rapporteur for the right to 

education, Katarina Tomasevski had concluded on the need for an integrated analysis. 

She said: ñThe building of bridges across disciplinary boundaries is therefore necessary, to transcend 

boundaries amongst sectors.ò(Tomasevski, 2003, p. 1). It is hoped that this paper will be a contribution 

towards such an integrated analysis. 
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Introduction  

The agricultural sector has been playing a significant role in Turkish economy since established. Even 

though the share of agricultural labor force dropped the 27.3 % in 2010, it is still the most important 

provider of employment in Turkish economy. The agriculture is the only income source for people who 

live in rural areas. For sustainable rural development, the primary goal of Turkey is the improvement of 

welfare of farmers.  

It has been known that formal and informal education has always a positive effect on farmerôs income 

level and productivity. Agricultural faculties, agricultural research institutions and agricultural extension 

services are mainly responsible for farmersô education in Turkey. The mission of agricultural education 

is to provide education for young people to prepare them for life and also work for rural community. 

Also, the agricultural education is responsible for the development of practical and theoretical 

knowledge of people in rural areas with disseminating information and new technologies. Also mass 

media plays an important role for disseminating the agricultural innovations to rural areas. In this paper, 

the role of agricultural higher education in Turkey for sustainable development is analyzed.  

 

Agricultural Higher Education 

Agricultural education in Turkey has begun with an Agricultural School in 1846 in Istanbul. It was 

expanded to Bursa and Istanbul Halkali School in 1891 and 1893. The first Higher Agricultural Institute 

was founded in 1933 and joined to Ankara University as Agricultural Faculty. Then agricultural faculties 

were increased with Ege University in 1955, Atatürk University in 1957 and Cukurova University in 1967. 

Then Higher Agricultural Institutions are scattered throughout the country. 

Agriculture, forestry and fishery are basic fields which study, produce and protect plants and animals 

existing on land and in aquatic environments in their ecosystem. In these basic fields, by using different 

branches of the life sciences, plants, animals and their natural habitats are studied, problems are solved 

and theoretical and applied training-education programs are carried out under the Higher Educational 

Council of Turkey [1].  

In these basic fields, which contain numerous training and education programs at different universities; 

ecosystem, environment, biodiversity, sustainable resource management, rural area development, 

design, planning, usage of technology, food, renewable energy/bioenergy, raw material production 

and/or production processes are dealt with. Education in this basic field is received through more than 

60 programs [1]. In the field of agriculture; horticulture, plant protection, food engineering, dairy 

technology, landscape architecture, fishery, agricultural economics, field crops, agricultural machinery, 

agricultural structures, and irrigation, soil science and plant nutrition, zootechnics, agricultural 

biotechnology and biosystem engineering programs; in the field of forestry, forestry engineering, forestry 

industry engineering, landscape architecture and wildlife engineering programs; in the field of fisheries, 

basic sciences, production, fishing and processing technology are studied.  

mailto:abkuden@cu.edu.tr
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Earlier, agricultural education has mainly focused on production increase. Today production is still 

important but to meet national needs and for international competition requires more than production. 

Other issues such as food security, natural resource management, poverty eradication, climate change, 

had to be pursuit by agricultural education. For this reason last decade, agricultural education 

curriculum has been modified several times to meet the growing national and international challenges.  

Agricultural higher education curriculum has been changed several times because of the wide capacity 

of agriculture, different alternatives in the world agriculture, global status of the world and scientific and 

technological developments in agriculture. Agricultural higher education in Turkey had changed six 

times from 1960 to 2008. Since 2008, because of the problems and difficulties it has been stabilized 

with current departments to 2009-2010 educational years.  Besides the departments, many new 

programs were suggested and some of them are in demand now. 

Today, agricultural education has been offered by 26 Agricultural Faculties and several Vocabulary 

Schools to occupy a central role in agricultural and rural development in Turkey (2).. For the basic field 

studies on the National Qualifications Framework for Higher Education in Turkey (NQFHETR), working 

groups were formed by the Council of Higher Education (CoHE).  

While determining the agriculture, forestry and fishery basic field qualifications the views of the 

academic staff, students, workers and some graduates were taken by the members of the working 

group. The views of the chairmen of the student councils from different universities and representatives 

of the students from various faculties were also asked for as stakeholders [1].  

All studies, reviews and suggestions related to the basic field qualifications were shared through the 

internet and these studies and correspondence were submitted to the Bologna expert and to some 

members and representatives of CoHE. The final report is on the website of CoHE now. In addition, A 

Society for Accreditation in Agricultural Faculties (SAAF) (in Turkish named as ZIDEK) was founded in 

2011 after a two years study (1). For the aim of accreditation another working group prepared a report 

on the world agricultural education under the auspices of CoHE[2].  

Recently, for both in EU and in Turkey rural development sits at the center of development policies. The 

reason of this development level in rural areas compared to urban areas remains at a very low level. For 

sustainable development all fields and all sectors should be developed all together. Recently, nine 

development plans, NRDS (National Rural Development Strategy), Agricultural Strategy, 2011-2014 

Rural Development Plan, IPARD programme, Regional Development Plans, Province Master Plans and 

Individual pilot plans has been prepared by different institutions [5]. Disabilities about inadequacy of 

agricultural training, extension services, and cooperation were identified as one of the weaknesses of 

Turkish agricultural sector.  According to NRDS to accelerate rural development, the training activities 

should be supported. Rural development through agricultural education was studied out in several 

projects. At Ministry of Agriculture, TARGEL project that started with a thousand of engineers for a 

thousand of villages reached up to thousands of employees now (5). YAYÇEP project which supported 

by the Ministry of Food, Agriculture and Animal Husbandry is one of the developed project for 

educational purposes. Several agricultural TV and radio broadcasting serve for this aim. Also, a lot of 

training, demonstration gardens and technical trip projects have been made by several Faculties of 

Agriculture and Agricultural Research Institutes. These projects were supported by the local and foreign 

grant programmes.  

 

Conclusion  

Since Turkeyôs economy is based on agriculture, have suitable climatic conditions for agriculture in the 

country and also the country is very rich with agricultural germplasm agricultural education occupies a 



98 
 

central role in agricultural and rural development in Turkey. Since Turkey is still primarily an agricultural 

country, it is not surprising that the majority of its universities offer agriculture as a field of study. 

Turkey, like many developing countries, faces many problems, which limit sustainable rural 

development [3]. To solve problems and help the rural community in Turkey, some important steps 

should be taken. Perhaps, the most important obstacle to rural development is agricultural education 

because agricultural education has a significant role in alleviating poverty, especially in rural areas, and 

in light of the changing needs of rural areas and economies.  

Farmers should be trained and rural communities should be educated better to achieve sustainable 

development. To achieve this objective, not only technical knowledge but also local knowledge and 

understanding of different cultural values, are extremely important for agricultural professionals. With 

increased knowledge, rural people have an ability to find new sources of income and employment. 

Employment opportunities in rural areas will decrease the rural migration [4].  

Agricultural higher education will continue to provide information to rural people for sustainable 

development with adjusting their curriculum to meet changing needs, educating agricultural staff, 

conducting research, collaboration with other institutions, universities and private sector.  

It is planned to develop rural areas through education by this way.  For the sustainable development 

through agricultural education, the faculties of agriculture, agricultural engineers, food engineers, 

veterinarians and all stakeholders of agriculture play the most important role.  
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Introduction 

      Farming school a right alternate way of transferring technology is based on the philosophy of 

óPragmatismô which emphasized by John Dewey (1897) in its early history. All education proceeds by 

the participation of the individual in the social consciousness of the race. This process begins 

unconsciously almost at birth, and is continually shaping the individual's powers, saturating his 

consciousness, forming his habits, training his ideas, and arousing his feelings and emotions. Through 

this unconscious education the individual gradually comes to share in the intellectual and moral 

resources which humanity has succeeded in getting together. According to Kolb (1984), "learning is the 

process whereby knowledge is created through the transformation of experience. Knowledge results 

from the combination of grasping experience and transforming it." He proposes that experiential learning 

has six main characteristic: Learning is best conceived as a process, not in terms of outcomes. It is a 

continuous process grounded in experience. It requires the resolution of conflicts between dialectically 

opposed modes of adaptation to the world. Learning is a holistic process of adaptation to the world, 

which involves transactions between the person and the environment. It is the process of creating 

knowledge that is the result of the transaction between social knowledge and personal knowledge. 

Kolb's learning theory sets out four distinct learning styles, which are based on a four-stage learning 

cycle. In this respect, Kolb's model differs from others since it offers both a way to understand individual 

learning styles, which he named the "Learning Styles Inventory" (LSI), and also an explanation of a 

cycle of "experiential learning" that applies to all learners. 

Our traditional way of agricultural training is more or less theoretical, which has a minimum 

retrieval/application during necessity. Thus this study has been planed to know the effectiveness of on-

farm training through out the cropping season by applying the models of "experiential learning". 

Sugarcane is a long durational crop. This stands 12 to 14 months in the field. Farmers have to learn so 

many technologies for this period to harvest a nice yield. Thus the curriculum was developed by 

grouping all the technologies in seven groups. These seven working days of teaching-learning activities 

were conducted on a demonstration plot in each location. After successful completion of all the classes, 

farmers of this program are expected to be the self-sufficient to grow sugarcane with their practical 

experiences.  Thus, this study was aimed to evaluate the programme sugarcane based farming school 

with following objectives. 

To measure/quantify farmersô added knowledge, skills and attitude before and after the implementation 

of sugarcane based farming school.  

A follow-up study to know the retrieval ability of knowledge and skills of the participantsô farmers after 

two years.   

To ensure local and/or farmers participation in technology transfer activities of Bangladesh Sugarcane 

Research Institute.  

 

Materials and Methods 

  This was an action research. Forty cane growers were selected to participate year-long 

training/schooling session on a demonstration plot of 0.13 hectare. This was replicated three times in 

three locations with three groups of farmers during the cropping years of 2006-2007, 2007-2008 and 

2008-2009. There were on-farm teaching-learning processes both theoretical and practical through out 
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the year. Data were collected before, during and after the study period from the participant farmers by 

using a measurement scale.  

Locations : 

2006-07 : Village ï Baghail, Union ï Pakshey, Upozilla ï Ishurdi, District ï Pabna.  

2007-08 : Village ïPakuria, Union ï Shahapur, Upozilla ï Ishurdi, District. ï Pabna.  

2008-09 : Village ï Bedundia, Union ïArankola, Upozilla ï Ishurdi, District ï Pabna. 

 

Detailed Course Curriculum & Working Schedule of Sugarcane Based Farming School. (Pal 

2007) 

Course Curriculum 

1. Selection of sugarcane variety, land & seed. Preparation of soil bed settlings,    

      development of trench. 

2. Land preparation, trench preparation for transplantation, calculation of fertilizer doze,  

    transplantation of intercrops.  

3. Intercultural operation, top dressing of fertilizer and harvesting of intercrop. 

4. Control measure of sugarcane diseases insect pests. Sowing of second intercrop. 

5. Harvesting of second intercrop, second top dressing and control measure of sugarcane  

    diseases and insect pests. 

6. Intercultural operation (weeding out, tying, earthing up, irrigation and drainage  

     management)  

7. Harvesting sugarcane and necessary instruction of ratooning. 

 

Work Elements : 

The following activities were done in every year 

a) Selection of land for demonstration plot (0.13 hectare). 

b) Selection of a group (40 farmers) of advanced farmers. 

c) Organization of time to time practical training on the spot. (Seven times) 

d) Collection of farmersô acquired knowledge, attitude and skills and other necessary data. 
Follow-up Study: A follow-up study was conducted during 2010-2011 cropping season. Among the 120 

total population of the project, a total of 75 sample farmers were asked to collect the data. Data were 

collected by using a pre-tested questionnaire and analyzed there by. 

 

Measurement of Variables: Learning was measured in terms of positive transformation of knowledge, 

skills and attitudes. Knowledge was measured on the basis of pre and post test. The same 

questionnaire was used for pre and post test for all three years. Skills were measured on the spot by 

three evaluators in each class. A pre-structured scoring sheet was followed where equal weight was 

given on its three components of Accuracy, Speed and Safety measure. Finally, attitudes were 

measured by using a pre-structured and pre-tested questionnaire. Similarly, the same questionnaire 

was also used for pre, post and follow-up test for all three years. During follow-up study Pearsonôsô 

Product Moment Correlations as well as simple regression model was used to find out the correlation 

among the variables and the coefficients of determination. A computer assisted SPSS software was 

used to analyze the data. 
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Results and Discussion 

Each year, a road side well communicated plot and 40 farmers were selected properly. All the activities 

were done in timely and correctly. Farmers enlisted to this program successfully developed knowledge, 

skills and attitudes towards improved technologies of sugarcane. Demonstration plots where classes 

were conducted in every year were excellent and these were working as demonstration plots.  

Participantsô farmers successfully increased their knowledge significantly by 221.1%, 234.85% and 

240.96% during school year 2006-07, 2007-08 and 2008-09 respectively (Table 1). Initial test scores of 

three years were about the same and those were 26.2, 25.6 and 29.75 respectively. But the post test 

results varied and those were found as 57.02, 58.75 and 69.02 respectively.  Application of Teachersô 

experiences may be the cause of higher scores of latter years by the farmers group.  

The summary of all three years results on skill measurement, were excellent (Table 2). Components of 

skill measurement i.e. accuracy, speed and safety measures were also excellent in all the cropping 

years (Pal et al. 2010). This was because we emphasized more on practical skills.  

 

Table 1.  Increase of Knowledge of the participant farmers  

Crop Year Pre test 

knowledge 

score* 

Post test 

knowledge 

score* 

Knowledge 

increase (%) 

t-value Significance 

2006-07 26.2 57.02 221.10 -26.333 0.000 

2007-08 25.6 58.75 234.85 -22.236 0.000 

2008-09 29.75 69.02 240.96 -25.655 0.000 

* Mean of 40 farmers 

 

Table 2 : Average skill development score of participant farmers 

 
Average skill development score of participant farmers 

Accuracy Speed Safety measure 

Year ï 1 4.3 4.3 5 

Year ï 2 4.6 4.4 5 

Year ï 3 4.4 4.3 4.7 

Mean 4.43 4.33 4.9 

Scoring Key : 4.1  ï 5.0   Excellent,    3.1 ï 4.0    Very good,   

   2.1 ï 3.0    Good,         1.1 ï 2.0     Fair 

Participantsô farmers successfully increased their attitude towards new technologies significantly by 

197.63%, 218.83% and 203.61% during school year 2006-07, 2007-08 and 2008-09 (Table 3). Initial 

test attitudes scores of three groups were about the same and those were 4.78, 3.9 and 4.2 

respectively. The post test results were stronger than that of pre test result. Those were found as 8.6, 

8.4 and 8.45 for the cropping year of 2006-2007, 2007-2008 and 2008-2009 respectively.   
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Table 3 .  Change of attitudes by the  participant farmers  

Crop 

Year 

Pre test 

knowledge 

score* 

Post test 

knowledge 

score* 

Change (%) t-value Significance 

2006-07 4.78 8.6 197.63 -17.355 0.000 

2007-08 3.9 8.4 218.83 -19.511 0.000 

2008-09 4.2 8.45 203.61 -15.608 0.000 

* Mean of 40 farmers 

 

 

Follow-up Study:  

The description of the variables included in the study were age, education, Family size, farm size, 

percent increase of knowledge, present knowledge, present skills and teaches skills to others were 

presented in the Table 4. Age ranged from 22 to 80 with a mean and standard deviation were 42.83 and 

13.23; education ranged from 2 to 16 years of schooling with a mean and standard deviation were 8.01 

and 2.92, Family size ranged from 3 to 14 with a mean and standard deviation were 5.19 and 2.36; farm 

size ranged from .01 to 8.0 hectare with a mean and standard deviation were 0.86 and 1.49; percent 

increase of knowledge during schooling ranged from 140 to 250 with a mean and standard deviation 

were 183 and 23.07; present knowledge score (out of 100) ranged from 62 to 86 with a mean and 

standard deviation were 71.60 and 6.29; present skills ranged from 4.0 to 5.0 with a mean and standard 

deviation were 4.37 and 0.46; and teaches skills to others ranged from 2 to 35 with a mean and 

standard deviation were 14.97 and 5.86. 

 

Table 4.  Descriptive Statistics of the variables 

  Minimum Maximum Mean 

Standard. 

Deviation 

age 22 80 42.83 13.23 

education 2.00 16.00 8.01 2.92 

Family size 3.00 14.00 5.19 2.36 

farm size 0.10 8.00 0.86 1.49 

knowledge increase % 

during schooling 
140.00 250.00 183.32 23.07 

present knowledge score 62.00 86.00 71.60 6.29 

present skill 4.00 5.00 4.37 0.46 

teaches skills to others 2.00 35.00 14.97 5.86 

  

Relationship between the variables:  

 It was found that present knowledge has highly significant correlation with education and 

present skills and significant correlation with family size, farm size, increase of knowledge during 

schooling and teaches skills to others. But present skills were highly correlated with present knowledge 

only. Knowledge increase during schooling was highly correlated with education background of the 

farmers. Present knowledge and present skills were highly correlated. Educated farmers did not train 

the skills to others. They were busy with their jobs. More knowledgeable farmers teach significantly 
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more persons. Aged farmers significantly teach more. Large farmers and farmers with big family 

members also teach significantly more(Table 5).  

 

Table 5.  Correlations between the variables 

  age education 

family 

size 

farm 

size 

knowledge 

Increase during 

schooling 

present 

knowledge 

present 

Skill 

education .148       

family size .522(**) .439(**)      

farm size .365(**) .552(**) .776(**)     

knowledge 

Increase 

during 

schooling 

-.091 .489(**) .094 .144    

present 

knowledge 
.118 .559(**) .275(*) .269(*) .286(*)   

present 

skill 
.023 .194 -.040 -.090 -.060 .542(**)  

teaches 
skill to 

others 

.383(**) .175 .389(**) .466(**) .078 .241(*) -.127 

**  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 

 

All seven variables (age, education, Family size, farm size, percent increase of knowledge, present 

skills and teaches skills to others) influenced a total of 53.2% variation on the dependent variable of 

present knowledge (Table 6). Similarly, all seven variables (age, education, Family size, farm size, 

percent increase of knowledge, present knowledge and teaches skills to others) influenced a total of 

38.1% variation on the dependent variable of present skills (Table 7). Both these coefficients of 

determination were found highly significant. 
 

Table 6. Regression Model Summary (Dependent Variable: Present Knowledge) 

R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate F Sig. 

.759(a) .577 .532 4.30 13.040 .000(a) 

 

Table 7. Regression Model Summary (Dependent Variable: Present Skill) 

R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate F Sig. 

.663(a) .439 .381 .36643 7.501 .000(a) 

 

Conclusion 

Farming school is now a popular term to teach farming technology. Sugarcane based farming school 

persists as long as 12 months as the crop stands so. Knowledge and skills development of participant 

farmers were measured as excellent just after the schooling and also after two years of the schooling. 

Educated farmers increased more knowledge during schooling and thus their retrieval ability was also 

high.  Thus the farming school as a whole was found to be highly effective. 
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Introduction 

Vegetable business plays an important role in the process of local and national economic development 

in sub-sectors of agriculture. The contribution of organic vegetables is useful to provide nutritious  food 

to rural and urban communities increase societyôs income. Production of vegetables  in Indonesia 

increased at 5,65% per annum in the period of 2000-2004. In 2004, total vegetable production was 

estimated at 9,06 million tons. Stastically, there are six important vegetables in Indonesia, in terms of 

their total production : shallot, spring onion, potato, cabbage, mustard green, and carrot (BPS,2007). 

 

However, the steadily increase in vegetable production in Indonesia under the conventional business 

system, in fact, have resulted in negative side effects, including the presense of chemical residues on 

foods, and destruction of land fertility and productivity due to long-term chemical fertilizer and pesticides 

applications. These condition have been raising environmental problems, which,up to some point, 

affecting human health problems. Therefore, there is an increasing trend in the community to consume 

oragaic vegetables to substitute the conventionally produced vegetables. 

 

One of the areas that has a good prospect in developing organic vegetable business in Sukagalih 

village, Megamendung sub-district, Bogor district. This village is an important vegetables producing area 

in Megamendung sub-district. Vegetable are profitable crops if developed properly. This region is 

degined to bedeveloped as an agribusiness center in the district. 

 

 This paper raises five important research questions, including :  

How are the characteristics of organic vegetable business in the Sukagalih Village 

How do the describing of organic vegetable business in Sukagalih Village, Megamendung sub-district, 

Bogor district ? 

What are the factors affecting farmers to adopt organic vegetable business in Sukagalih Village ? 

Do the oraganic vegetable farmer receive a higher income than the conventional ones? 

What are prospects of organic vegetable business development in Sukagalih Village, Megamendung 

sub-district, Bogor district ? 

 

 The objectives of this paper are follows: 

To explain the characteristicts of organic vegetable business in Sukagalih village 

To explain the practices of organic vegetable business in the village. 
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To identify the factors affecting famers in adopting organic vegetable business in the village. 

To compare the incomes generated from organic and conventional vegetable business in the village. 

To elaborate the prospect of organic vegetable business development in the village. 

 

Literature review 

Organic agriculture 

In developed countries, consumersô and farmersô demand for environmentally friendly and healthy foods 

have created the organic agricultural movement (Scialabba, 2000a). Lampkin (1994) defined oraganic 

agriculture as an approach to agriculture where the aim is to create integrated, humane, 

environmentally, and economically sustainable agriculture production system, which maximize reliance 

on farm-derive renewable resources and the management of ecological and biological processes and 

interactions. Organic agriculture is sometimes understood as a farming system that does not use toxic 

chemical pesticides or fertilizer to produce fiber and food. 

 

Local economic development 

Local economic development is a process of local government or community groups to manage 

resources and corporate with the private sector to create new jobs to stimulate economic activities 

which formulated in the economic zone well (Williams, 1986). In this case, the local economic 

development can create economic stability and prosperity of the local communities through 

development of main commodity, such as organic vegetables. 

 

Methods 

            Writing of this paper uses several methods: 

Descriptive analysis 

The descriptive analysis used to provide an explanation to characteriticts of organic vegetable business 

and practices and income of organic and conventional vegetable business in the Sukagalih village. 

 

Reviewing secondary data from many available references and literatures 

 This paper  review based on many sources, including: books, newspapers, internet, and other  and 

references. We donôt do any direct research. Data on incomes used in this paper is taken from the 

bachelor thesis of the previous students in the Faculty of Agriculture, Bogor Agricultural University. 

 

Discussion 

Implementation organic vegetable business in Sukagalih 

Sukagalih village implement both types of vegetable business, the conventional and organic vegetable 

business.  

 

Procurement and distribution of input subsystem 

Input of production required by the farmers include seed, fertilizer, pesticides, agricultural equipment 

and machinery. In contrast to conventional vegetable business, the farmers under the organic 

agriculture do not use chemicals fertilizers and pesticides. However, they use oraganic fertilizes and 

organic pesticides. They make those inputs themselves by using locally available materials. 
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Farm management subsystem 

In the development of organic vegetable business in sukagalih village, there are several stages in the 

cultivation of vegetables, including land preparation, planting, plant care, pest and disease control, and 

pos harvesting. 

 

Processing subsystem 

There is no or limited product processing conducted by the farmers. For the conventional products, the 

farmers directly sell their product to the village traders who come to their areas without processing, while 

for organic products there is limited sorting and packaging before selling the products to different buyers 

and receive extra price. 

 

Marketing subsystem 

For the conventional products, the farmers sell them to the local traders, while for oraganic products 

they sell their products to particular buyer to be sent to supermarket in Jakarta or Bogor. Some oraganic 

farmers could sell their products to mid to high income household with help of IPB ( Bogor Agricultural 

University ) researchers who support them in implementing oraganic agriculture in the area. 

 

 Factors influencing farmers to adopt organic vegetable business 

Factors that influence farmers to adopt organic vegetable business are farmer age, educational level, 

farming experience, land areas, income from other sources and information obtained by farmers. Logit 

regression analysis by Rudi ( 2005 ) indicated that the main factor to farmer in adopting organic 

vegetable is the information regarding oraganic vegetable. The more information accepted by the 

farmers regarding organic agriculture, the higher possibility to the farmers in adopting organic system. 

Another important factor is the level of income. The farmers applied organic agricultural system since it 

resulted in higher income compared to the conventional one. 

 

 Vegetable business income 

Rudi (2005) found that organic agriculture resulted in higher income compared to conventional 

vegetable business in Sukagalih village. There are 35 conventional vegetable farmers and 7 organic 

vegetable farmers were taken as samples in his study. (Table 1) 

 

Table 1 : Analysis of Income for Conventional and Organic Vegetable System per Year in Sukagalih 

Village ( year 2005 ) 

 

Component 

Conventional 

Vegetable 

Value 

( IDR ) 

Organic 

Vegetable 

Value 

( IDR ) 

Difference of 

Organic-

Conventional 

( IDR ) 

A. Total revenue 31.593.883 66.177.000 34.583.117 

B. Cash Cost    

Production facilitie    

Seed 698.940 960.536 261.596 

chemical fertilizer 1.105.352  -1.105.352 

manure 3.069.128 14.239.500 11.170.372 

chemical pesticides 4.787.792  -4.787.792 

non-household labor 6.349.474 23.428.652 17.079.178 
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land rental 288.393  -288.393 

land tax  367.500 367.500 

Total Cost 16.299.079 38.996.188 22.697.109 
 

Table 1 shows that organic vegetable business have result in higher total revenue compared to 

conventional one. The difference is  IDR 34.583.117 ( IDR = Indonesia Rupiah ). This value affecting 

farmers to adopt organic vegetables. Significant difference between the two system is on the use 

chemical vegetable a high of IDR 38.996.188. this condition caused by  inputs. Since chemical inputs ( 

fertilizers and pesticides ) they could save almost IDR 6 million compared to the conventional ones.  In 

general, organic agriculture result in a total IDR 22,69 million higher incomes to the conventional one. 

This is very significant difference. 

 

 The prospect of development vegetable oraganic business in Sukagalaih village 

Sukagalih village, Megamendung sub-district is  intentionally (purposively) developed by the Department 

of Agriculture and Forestry Plan of the Bogor regency in 2005 as a center of new vegetable production 

center since it has, agroecosystem which is suitable for vegetable cultivation. The problems faced by 

the farmers are fluctuated vegetable production because of pest and disease problems and limited land. 

Most of the lands are belong to outsiders, mostly from Jakarta people. However, as indicated by the 

above numbers, organic agriculture is profitable, and since the village is relatively close to big cities ( 

Jakarta or Bogor ) then there is big market potential for this product. The challenge is how to increase 

the amount of farmers who will adopting the organic agricultural system and implement them in a larger 

areas. 

 

Conclusions and recommendations 
 

 Conclusions 

Development of organic vegetable business in Sukagalih village could promote, local economic 

development since it result in higher incomes, absorp higher workers and environmentally friendly. 

Organic vegetable business result in higher revenues compared to conventional, and imply lower cost of 

production compared to conventional one. Information on the organic agriculture practices is important 

factor to the farmers in adopting organic agricultural system. The use organic input should be good for 

the environment, since they do not result in toxic ingredients and the material to make those inputs are 

locally available. 

 

 Recommendations 

 The local government of Bogor district should supports organic agricultural development in the region, 

particularly organic vegetables, because it could result in higher income and absorp more workers. To 

increase the number of farmers who practice org should allocate more agricultural extension workers to 

educate the farmers in practicing organic agricultural system. Training on the techniques of producing 

organic fertilizers and organic pesticides is important to the farmes.  

 

Marketing of organic vegetable should be expanded by developing a partnership between farmers and 

farmerôs group with the supermarket, hospital, etc. in the region who require organic vegetables. 
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1 Background to the paper 
 

1.1 What is YPARD 

The Young Professionalsô Platform for Agricultural Research for Development (YPARD) is a global 
platform of young professionals under 40 years of age active in Agricultural Research for 
Development (ARD). YPARD provides an opportunity for young professionals to express their ideas 
and realize their full potential towards a dynamic ARD. 

 
YPARD was created in response to the young generationsô increasing lack of interest in agriculture, 
insufficient participation of young professionals in dialogues addressing critical development issues 
and inadequate access to resources to address these problems. The founders of YPARD are 
convinced that a responsible agriculture, able to meet global needs without depleting its resources, 
can only become a reality if young professionals are actively engaged in shaping the sectorôs future. 

 

The Global Forum on Agricultural Research (GFAR) is supporting YPARD in this initiative, 
working together for greater involvement of youth, working through partners and stakeholders. 

 
 

2. A changing agriculture 
 

2.1 YPARDôs contribution to the agricultural curriculum debate 
Agriculture is changing.  As we move away from óbusiness as usualô in the ARD arena, so must we 

integrate this new way of thinking into educational institutions and agricultural curricula.  While the job 

sector, attitudes and the expectations of agriculture have changed, there is evidence that the skills of 

graduates do not meet the needs of the agricultural sector (Blackie et al., 2009; Ekwamu et al., 2009; 

IBRD, 2007; Yaye and Madakadze, 2009). 

 

With increased attention to holistic and multi-disciplinary approaches to addressing challenges, 

agricultural professionals are expected to be able to integrate knowledge and practices from outside of 

their discipline and work within the ómulti-functionalityô of agriculture (IAASTD, 2009).  New areas of 

growth will become more knowledge intensive, include changed methodologies and will likely focus on 

agribusiness and export oriented growth; as those areas generally provide better remunerated 

employment in the agricultural sector (Sumberg, 2011). 

 

At the same time, enrolment in agricultural education is dropping in a number of countries globally 

(Alluri, 2009). For those who do choose this direction of study, it is often not their first choice, as they 

seek opportunities more conducive to urban lifestyles and perceived social status as well as improving 

work opportunities (IBRD, 2007). 

 
YPARD is providing new insight into this area with input from young professionals in various ways 

including commissioning two consultants to carry out a ôprofilesõ study.  With the declining interest 

among young people to enter into ARD related subjects, it is important that future profiles, and ultimately 
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careers, reflect the ideas and aspirations of the youth in order to generate and maintain their interest in 

this field. The added insight will help to place the profiles in a changing world with changing perceptions 

and priorities. 

 
2.2 The Study 

This study intends to contribute to the debate on change in formal higher agricultural education. Key 

documents in ARD will be consulted to provide a set of guidelines for the development of new profiles 

and will be supported by discussions with expert groups and with feedback from youth networks.  This 

will enable the study to capture aspirations of young people, assess the degree to which their 

expectations of education are being met and which skills would enable them to be more effective or 

obtain a desired role in their field. Experts in the field will also be consulted on those skills that they see 

as having increasing importance. With these consultations, experts will also be asked to commit to 

making room for those young professionals with said skills, to make sure that these skills are consistent 

with the way organizations are moving. 
 

These profiles are expected to be broad, flexible and dynamic; to enable them to be more useful across 

a range of profiles.  By integrating the outcomes of this study into the university curriculum, it better 

reflects the interests, experiences and aspirations of youth, making the program more attractive to 

potential applicants.  It will also serve to ócreateô graduates better attuned to the needs of the workplace 

and thus, more successful in their fields, who become success stories for the universities themselves. 

 
The YPARD study team would be very pleased to establish contact to relevant networks, organisations 

and institutions as well as individuals wishing to engage in the study. A mutual exchange of information 

is envisaged and identification of contacts that will be able to provide insight into the emerging skills that 

are required in the sector. Contacts will also be able to support dissemination of key messages to 

education policy makers, curriculum developers and other educationalists. 

 
The consultants undertaking the profiles study can be reached at the following email addresses. Senior 
consultant Alex Percy-Smith,  Alex@apsconsultingservices.dk and junior consultant, Leonoor Akkermans, 
LAkkermans@cinop.nl 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:Alex@apsconsultingservices.dk
mailto:LAkkermans@cinop.nl
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Practices are considered an important resort by educators of Animal Science & Health studies in the 

School of Agricultural Engineering (University of Lleida, Catalunya, Spain) regarding the application of 

the Bolognaôs Plan in which theory classes is important but are also are seminars, assignments and 

even work experience. 

 

For that reason, from the beginning of the Animal Science & Health studies in the late 2008 there has 

been a gradual increase (both qualitatively as in hours) of dissection practices of domestic animals. The 

first Semester includes an outdoor cattle anatomy dissection practice (addressed to 1st course 

students). This practice is done in an industrial corpse destruction plant 25 km away from the University 

(GREFACSA, which support staff are excellent in their help and attitude). In this activity, students 

perform a cow dissection (5 students/corpse, 15 students in all under supervision of the professor). It 

lasts 2-3 hours. The objective is both to familiarize them with elementary necropsy abilities (such 

methodical work, examination capabilities...) as to become familiar with gross anatomy tracking down 

superficial features (such external lymphatic chains, appendicular nerves, venous circulation, and 

motive muscles). Other objectives of the practice are: capability to work in groups, cutting in surgical 

accessions, and doing unpleasant tasks (such a final clean up). Safety is important because they may 

be exposed to potentially serious infectious agents (basically TBC, BSE and Brucellosis), and working is 

done with sharp instruments. They must follow all safety instructions regarding particularly to skin 

protection and personal protective equipment.  

 

Practice starts with a description of surface features and progresses to deeper structures but it is not a 

complete dissection; esplachnology is excluded (during the 1st Semester it is not included in the 

programme). It is not a necropsy practice either, although incidental pathological findings are 

commented. I do not attempt to embarrass students when they ask questions; often this is the only way 

to find out what they know. Coming ñjust to see how the exam will beò or ñto assist to an animated 

narrativeò does not work here! I am keen to learn from them, and from their experiences. This helps me 

in my role training them.  

 

So an inductive study has been performed to determine how my students experience large animal 

dissections in this ñindustrial environmentò. In this phenomenological study, qualitative data obtained by 

interviewing 1st and 2nd year students from various socio-cultural backgrounds have been interpretively 

examined. My pilot study addressed the following questions: 

 

Do students perceive large animal practices as benefiting their learning; if so, what is the nature of the 

benefit? 

http://aquaticpath.umd.edu/fg/argulus.html
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What are their experiences of the dissections? (how do they feel about the process?) 

What factors do they believe affected their experiences? 

What concerns or objections do they have? 

What recommendations would they make for future curriculum planning? 

 

The study was inductive in that it did not attempt to prove or disprove a particular hypothesis. Informed 

consent was obtained from students who volunteered for the study: all were notified that participation 

was anonymous and voluntary and would not influence their course grade. They were asked to respond 

anonymously to a structured questionnaire comprised of 22 attitude statements. These statements dealt 

with the importance of the necropsy in their studies, rapport with the dead animal and emotional 

reactions to the necropsy. In addition to these items, to which responses were recorded in a structured 

manner, the last page was left blank, apart from the invitation:"On this last page, you are welcome to 

express your personal opinion about any aspect of the practice". This is the opportunity to express 

personal opinions is said to improve return rates. Responses may reveal facets not previously 

considered by the investigators, and they may even suggest avenues for future research. Although the 

responses can only be subjected to very limited quantitative analysis, the global analysis is an important 

clue to those aspects which the respondents thought important. Professors who could demonstrate 

dissections to students as part of their matter, and who wish to be convinced of the value of practices 

connected to the reality, may find these comments interesting. 

 

Some of the results collate from the questionnaire are predictable, but many are not. It is their first 

practice with an entire corpse and practically none has a background on necropsies. Predictably, many 

find practice unpleasant, though the comments range from the environmentally though to an emotionally 

response. Other data show that students seem aware of the use of the necropsy as an instrument of 

quality control. Most of them have no trouble in getting up terribly early (practice starts at 7 AM from 

October to December) and although students regard the necropsy as useful in learning practice, for 

most of them a single demonstration is not enough. For some class is too short. Transport (as no public 

transport is available) and too large groups are determined as difficulties. As unpleasant aspects bad 

smells, which they associate (falsely) to a health risk, and cold, are cited but most students, however, 

are able to accept the unpleasant aspects as part of the price which must be paid.  

 

There are some calls for a better preparation: "the teacher doesn't really appreciate that itôs our first time 

and carries on without really explaining how unpleasant itôs going to be for us" and "it would have been 

easier to deal with if we have been given some warning before hand, and then given an idea of what to 

expectò. There is a general believe that the experienced professor has become immune to corpse's 

smell or sights.  

 

In general it is pleasing that the educative value of the practice is clearly appreciated, and it is 

interesting that there was not controversy among students about whether they should be compelled to 

attend these practices. 

 

It is concluded that large animal dissections under ñindustrial conditionsò may be an excellent and 

ethical (no sacrifice is done) way of exposing students to anatomy issues connected to the reality 

bringing them a positive, curious attitude and adequate respect about it. Probably it will reduce the 

learning curve for doing first-time necropsies. Most of the cited ñfaultsò could be easily remedied: for 
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instance, unpleasant sense perceptions could be changed by means of better preparatory classes. It 

could be disappointing to note, however, if these practice are thought to lose their value as student staff 

become more experienced. No data from 3rd and 4th level is available because Animal Science & 

Health studies started 3 years ago, and this practice was not implemented till the 2nd year.  

 

More dissections should be clearly incorporated into programmes designed to teach students in animal 

anatomy. This might reduce both to seek personal reluctances in working professionally with entire 

corpses and a certain difficulty to perform future necropsies. Although student attendance in the 

anatomy dissection is primarily intended for these teaching purposes, it is also an opportunity to impress 

its value on each individual. If students see so few animal corpses, each one should make a negative 

and lasting impression.  

 

And in conclusion: although technological alternatives such as interactive webs are recommended, they 

must not affect the real dissection as an important teaching and human tool in animal anatomy lessons. 

 

 

I gratefully acknowledge Animal Science Health Studentôs help with answer of the questionnaire and 

GREFACSA for its permanent support during the practices. 
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Introduction 

In the of the Earth Summit of the United Nations, celebrated in Río de Janeiro in 1992, was constituted 

the 21 Agenda with the purpose to create a plan of global actions for the sustainable development, that 

considers the specific conditions of each country. Today, almost 20 years later, in a scenario of wars, 

climatic change, natural disasters, hunger and the big economical and social differences between 

countries, remains a lot to do for reach a complete sustainable development and the millennium goals, 

especially in the rural areas, both in the developed and developing countries. 

Contemporary rural societies need to balance the generation of a thriving local economy producing safe 

and healthy food, and bio-renewable resources with the need to address issues such as maintaining 

biodiversity, environmental management, resource use and global warming (GCHERA, 2011). 

The university is the social institution that with more integrity can preserve, develop and promote, 

through their substantive processes and in close link with the society, the culture of the humanity 

(Horruitinier, 2006). The universitiesô mission, in part, is to educate and train their graduates to have the 

expertise to become the strategic actors of development in their areas of influence; they are the future 

entrepreneurs who will drive innovation in the rural environment (GCHERA, 2011). 

From this social commitment it is necessary the formation of professionals with an autonomous 

development of their personality, critical, actives and reflexives, in a procession of just ideas, owners of 

a great political and moral conscience, projected not to the passive contemplation of the surrounding 

world, simple trustees of a knowledge, but as active creators and transformers of the social 

environment, capable of understand the social processes, their place in them and inserted in their 

dynamics of change, with high human, ethical, aesthetic and moral values (Castellanos and Viñas,  

2003). 

The paper presentation will show the use of the educational strategies in Cubanôs agricultural careers as 

contribution to the sustainable rural development, with emphasis in veterinary medicine and agronomy. 

 

Educational strategies  

According to the Dictionary of Sciences of the Education (Diccionario de Ciencias de la Educación, 

1997), the word strategy drifts of the Greek estrategeia. It is the ñart of directing the military operations 

and at the present also to mean the joined statement of the directress to follow in each of the phases of 

a processò; it presupposes to guide, orientate towards an end in each moment.  

The strategies are flexible, susceptible to be modify according the changes that are producing in the 

object of transformation, in the context in which are apply and of the characteristics of the subjects 

involved (Sanz et al, 2007). These authors define the educational strategies as the conjunct of flexible 

and adjustable actions, social and culturally oriented towards an end of formation and transformation, 
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actions in which it is made concrete theoretical, practical and attitudinal aspects that facilitate carries out 

the educational process. 

The educational strategies should assure the achievement of objectives that surpass the possibilities of 

a particular discipline, and therefore, they should be assumed by all or a part of these (Horruitinier, 

2006).  

The correct use of the educational strategies helps to prepare the future graduates to have the holistic 

thinking and ethical values to become intentional actors in favor of the sustainable development. 

 

Use of the educational strategies in Cuba 

In the Cuban model of formation the educational strategies are part of the objectives of each of the 

academic years which secures an appropriate pedagogic management; it deals with an integral idea 

that define, year after year, the actions to full fill for each discipline to, at the end of the studies, achieve 

a professional capable student for the employ of these tools (Horruitinier, 2006). 

In Cuba higher education has, in all careers, general and particular educational strategies. In the 

agricultural careers general strategies are: Environmental, Information technologies, Economy and 

management, Foreign language, History, National defense, Pedagogical and Juridical; the particular 

ones are: Animal welfare, Bio security, Bio statistic, Biotechnology and Sustainability. 

 

Use of the educational strategies in agricultural careers 

Apart from the technical issues of each particular matter all disciplines are capable of apply each 

strategy in favor of a sustainable rural development according their own particularities. In general, the 

use of simulation tools, the emphasis in clean productions, the use of macro and micro economic 

indicators, the use of foreign language (mainly English) in technical matters dealing with sustainability, 

the rural development historical background, and the approaches to achieve food security are examples 

of how to use the general strategies in favor of rural development. Table 1 shows the broad contribution 

of both general and particular strategies to the sustainable rural development. 

 

Table 1. Contribution of general and particular strategies to the sustainable rural development. 

 

STRATEGY Contribution to the sustainable rural development 

General strategies  

Environmental  Local resources preservation, bio-renewable resources recycling, climate 

change mitigation and adaptation, clean productions, biodiversity. 

Information technologies Simulation tools, search engines. 

Economy and management Innovation initiatives, rural economy, leadership. 

Foreign languages Inclusion of technical terms related to the sustainable development. 

History 

 

Actions of Cuba in function of the sustainable development. Examples: 

presence in 1992 Río de Janeiro Summit, signs of international agreements 

(Kyoto protocol), domestic activities in favor of sustainable development.   

National defense US government - Cuba differences: blockade and food security; food 

sovereignty. Vulnerability on natural (hurricanes) and technological disasters; 

risk assessment. 

Pedagogical formation It achieves that the students are prepared to be future teachers and/or have 

good communication skills. 
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Juridical preparation Laws that regulate environment protection, agricultural and sanitary 

regulations, international agreements. 

Particular strategies  

Animal welfare Bioethics, conduct to face emerging diseases and its treatments. Bio-security. 

Bio-security Riskôs perception; biological pest control in environmental changing scenarios. 

Bio-statistic Use and processing of data from indexes that assess the productive chain 

sustainability. 

Biotechnology It is the biotechnology the saver? Which are the objectives its application? 

Animal and vegetal improvement focused in current and future environmental 

and social challenges. 

Sustainability  It makes a full contribution to the sustainable rural development. 

 

Particular strategies are more closed related with sustainability because technical and educational 
issues are more connected; for example, the discussion of themes such as: the climate change and the 
genetic ñimprovementò using exotic breeds or cultivars, risk management and emerging diseases and 
pests, are the genetic modified organisms (GMOs) the solution for starvation? or the significance of 
sustainability principles in the agricultural process/productive chain. As example, according the 
University of Camagüey approach, Table 2a and 2b shows, in each academic year, the main actions of 
the Sustainability Strategy for some disciplines and matters in the career of Veterinary Medicine and 
Agronomy, respectively. The general objective of this strategy is to create in the students a way of 
thinking and professional acting based in the sustainability principles.  

 

Table 2a. Main actions of the Sustainability Strategy for different disciplines and matters in Veterinary 
Medicine career. 

Year Discipline Matter Contents Evaluation 

1, 2 

and 3 

Animal 

health and 

production 

Veterinary 

Practice I, II 

and III 

Relating the contents with the general concepts 

of the sustainability. 

Labor practice 

Seminars 

Home works 

Course Report 

2 

Animal 

Nutrition 

Animal 

Nutrition 

Nutriments: appropriate methods of nutritive 

assessment, efficiency of use. Mixtures 

formulation and optimization. 

Labor practice 

Seminar 

Home works 

Course Report 

3 

Animal 

Nutrition 

Pastures 

and forages 

Use of new varieties: produced according the 

principles of the sustainability. Effects of climatic 

change. 

Labor practice 

Seminars 

Home works 

Course Report 

3 

Animal 

Nutrition 

Animal 

Feeding 

Feeding stuffs: Use of local foods and agro 

industrial by-products. Effects of climatic change. 

Design of alimentary sustainable arrangements.  

Labor practice 

Seminars 

Home works 

Course Report 
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3 

Animal 

production 

Genetic  Development of more resistant breeds and 

hybrids under the principles of the sustainability. 

Emphasis in matching genetic potential of the 

animals with the biodiversity of the ecosystems.  

Labor practice 

Seminars 

Home works 

Course Report 

4 

Animal 

production 

Principles of 

animal 

production 

 

Animal housing design. Use of principles of the 

sustainability. Effects of climatic change. 

Labor practice 

Seminars 

Home works 

Course Report 

4 

Animal 

production 

Applied 

animal 

production 

Efficiency of the production systems: 

improvement of the indicators that measure the 

productive efficiency. Production organization. 

Design of sustainable systems. 

Labor practice 

Seminars 

Home works 

Course Report 

5 

Health and 

animal 

production  

Health and 

animal 

production I, 

II and III 

New technologies for animal husbandry, 

identification of sustainability indicators, systems 

and productive chains valuation. Preventing 

medicine.  

Labor practice 

Seminars 

Home works 

Diploma thesis or 

State exam 

 

Table 2b. Main actions of the Sustainability Strategy for different disciplines and matters in Agronomy 
career. 

Year Discipline Matter Contents Evaluation 

1 
Agricultural 

Production 

Agricultural 

practice I 

Relating the contents with the general 

concepts of the sustainability. Ecosystem 

protection. 

Labor practice 

Seminars 

Home works 

Curse Report 

2 and 

3 

Agricultural 

Production 

Agricultural 

practice I and 

III 

Relating the contents with the general 

concepts of the sustainability. Food security 

and sovereignty.  Agricultural biotechnology 

(GMOs).  

Labor practice 

Seminars 

Home works 

Course Report 

3 

Soils and 

Water 

Management 

Soil sciences 

 

Scientific bases for the appropriate use of 

soil fertilization and water management. Soil 

degradation and recovery. 

 

Labor practice 

Seminars 

Home works 

Curse Report 

3 

Biology Vegetal 

physiology 

Plant responses to adverse factors (drought, 

floods and salinity).  

Labor practice 

Seminars 

Home works 

Course Report 

4 

Crop 

Sciences 

Ecology 

 

Ecological indexes and climatic change. 

Diversity and succession. Environment and 

society. 

Labor practice 

Seminars 

Home works 

Course Report 
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4 

Agricultural 

Production 

Plant 

production 

systems  

Quality control and evaluation, markets. 

Design of sustainable systems. 

Labor practice 

Seminars 

Home works 

Course Report 

5 

Agricultural 

Production 

Animal 

production 

systems 

Control and evaluation of systems and 

productive chains quality. Contribution of 

her/his diploma thesis to the agricultural 

sustainability. 

Labor practice 

Seminars 

Home works 

Diploma thesis 

 

In both carrier, Veterinary and Agronomy, are defined for each matter and discipline the contents and 

where/how to evaluate each educational strategy. The main challenge in evaluation is not during the 

years of stay at the university but in practice, after the graduation, where the real impact of a graduate is 

needed to drive innovation with a sustainable approach in the rural environment. 

 

Final Remarks 

The use of educational strategies in all carriers, and particularly in agricultural ones, is an approach in 

Cuban higher education that allow the development of graduates with sense of responsibility towards 

sustainable development and the skills and holistic thinking to support the development of sustainable 

rural environments, becoming intentional actors in favor of the sustainable development. It could be a 

model for inclusion in different universities strategic plans. 
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1  Sustainable development in higher education in France: the context and problems related to 

agricultural training 

The "Green Plan" for higher education institutions, an action resulting from the òGrenelle 

Environmentó 

After the French presidential election of 2007, a national project, the "Grenelle Environment" was an 

operation started July 6, 2007. To satisfy the mobilization of French society for a sustainable 

development, the target was the use of all public possibilities (public policy - including taxation, 

regulation, public procurement, transport policy, infrastructure choices), and the great innovation of 

businesses, professional associations, local authorities. After four months of negotiations between the 

state, local governments, NGOs, employers and employees as well as some experts, an action plan 

was proposed. The proposals were taken up by the French Parliament in the form of two pieces of 

legislation (laws Grenelle I, August 3, 2009 and Grenelle II, July 12, 2010). In Article 55 of the Law 

Grenelle I, the establishment of a green plan at all campuses of higher education institutions is required, 

thereby meeting the various challenges of sustainable development from a management tool 

("Sustainable development " plan) [1]. Therefore, the ñgreen planò targets five priority action areas: 

- Strategy, management and participatory governance 

- Social policy and local roots 

- Environmental Management 

- Training 

- Research. 

According to this plan, each institution makes an inventory, analyzes and diagnoses its strengths and 

weaknesses, defines its sustainable development strategy, develops its action plan, and finally 

evaluates and develops a continuous improvement process and progress in its establishment. The plan 

required, might eventually become a label if the institution wishes to enhance its overall approach. 

In the field of training, the criteria proposed in the repository of the Green Plan to assess the strategy of 

the institution for sustainable development are: 

- The creation of a center for specialized training or a graduate school dealing with the issues of 

sustainable development, 

- Adaptation of traditional teaching of the curriculum for the integration of sustainable development 

issues in all trainings 

- Learning the implementation of lessons (courses or research projects) 

- Supporting student initiatives (on and off training) projects in sustainable development 

- Encouragement and support for teachers to promote the integration of sustainable development and 

cross-disciplinary teaching, 
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- Opening to international, with a particular emphasis on developing countries, for students and trainees 

with the objective of co-development (co-graduation, convention academic inter-university, television 

courses, development exchange mechanisms, support for student initiatives ...), eco-citizenship 

- The integration of sustainable development into continuing education. 

These different criteria are assessed through four levels of integration of sustainable development in the 

functioning of the institution (level 0 for no consideration to4 for high integration), and with quantifiable 

indicators to measure too (to monitor the operation of the facility). 

 

1.1 Sustainable development in training: the example of agronomist curriculum 

In the field of training in life sciences, the issue of sustainable development concerns all teaching 

disciplines and topics. Making the diagnosis on the integration of sustainable development in the 

training mission is a difficult task, and the criteria proposed in ñgreen planò do not seem adequate for 

training institutions in agricultural sciences. Indeed, these courses include the sustainability of 

ecosystems, the complexity of living and learning-by-project, given the relationship between the life 

sciences and the sciences of action in the training of agronomist engineers [2]. When assessing the 

integration of sustainable development into existing courses in order to define actions for improvement, 

some questions arise: 

- What are the academic units of the reference training which clearly explain the objectives of 

sustainable development training? 

- Is it possible to connect the study topics and disciplines with concepts and / or tools included in the 

conceptual field of sustainable development? 

- Do teachers adjust their teaching content and teaching methods with the objectives of sustainable 

development, and if so, how? 

Before answering these questions, one needs to understand the design of the concept of sustainable 

development for teachers. Indeed, the understanding of the concept of sustainable development in the 

form of a cognitive map is very different across researchers, even within a group of researchers 

belonging to the same scientific field [3]. Sustainable development is in fact a loose concept, which 

creates a real problem for knowledge transmission [4]. 

 

2  First elements of the diagnosis of integrating sustainable development in the training of 

engineers in SupAgro 

 

2.1 Methodology of the diagnosis 

To engage strategic thinking for the integration of sustainable development into agronomist curriculum, 

a first diagnostic approach was to perform an inventory. 

A group of teachers and the head of academic studies have proposed a diagnostic approach from three 

perspectives: 

- The institution, which offers the training objectives and the training content, incorporating more or less 

clearly the concept of sustainable development, 

- The teachers who are asked to integrate sustainable development into their teaching, 

- The students, who were asked to become engineers integrating the different dimensions of sustainable 

development in their work. 

The commitment of the institution has been analyzed using the reference documents such as the 

institution project and the training referentiel. 
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The point of view of teachers has been studied partially, using an observation of exchanges within 

teaching teams from three different courses taught last year. This showed different ways of integrating 

sustainable development in teaching. Two options of a specialty engineer "sustainable agriculture and 

food systems in the southern hemisphere" (Agricultural and Rural Development in the southern 

hemisphere, food industries in the southern hemisphere and an option of specialty in agronomist 

engineer (agrofood industry). 

Finally, the diagnosis with students consisted in answering a questionnaire assessing knowledge about 

sustainable development. The questionnaire consisted in four parts: a series of closed and open 

questions on integrated concepts in sustainable development,   two problem-solving for which they were 

asked to make a decision, a series of questions on attitudes and interest about sustainable 

development, and finally a series of questions detailing the specific features of learners. 

 
2.2 The institutional commitment to the sustainable development training 

In its institutional project for 2011-2014, SupAgro is willing to give a clear demonstration of the fact that 

one of the main issues is "to develop cross-cutting approach to sustainable development in all our 

missions, goals and actions. The overall responsibility and citizenship of the institution are prioritized. 

This priority makes the credibility of an institution specialized in the field of agronomy and environment, 

which must be used as a model." 

Similarly, in the application for accreditation of the new curricula for the time period 2009-2015 by the 

specialized commission in France, the first objective in teaching is "to give students the tools to 

integrate knowledge at different scales and with an interdisciplinarity approach, further developing the 

concepts and implications of sustainable development, which are often made too implicit in teaching." 

Finally, the analysis of training referentiel implemented since the academic year 2009 shows a teaching 

approach integrating sustainable development: 

- The programs of the two specialties offer a first unit that addresses the issues of agriculture and food, 

on a global scale, where one of the keywords is sustainable development; 

- Then, in spite of differences for the teaching organization and the teaching content, the two specialties 

develop the systemic and multidisciplinary approach to study the different topics (ecosystems, business, 

food systems, ... ), with active methods for teaching (projects, courses, ...) and an important 

international orientation (academic mobility and international internships, tutoring during the gap 

year,...); 

- One of the specialties in the title clearly shows the inclusion of sustainable development, "agricultural 

and food systems for sustainable development in the southern hemisphere" which is specialized in 

developmental issues in southern countries. 

 

2.3 The point of view of teachers in integrating sustainable development into the content of 

their course and teaching methods  

Teachers have to integrate aspects of sustainable development in their training content, given the work 

tools and functions of agricultural engineers in companies. However, the societal craze around this 

concept, its presence in all the talks, the uncertainty about what is or is not sustainable development, 

the inability to distinguish properly the actions for sustainable development, creates a lot of suspicion in 

teachers. According to them, "Sustainable development is a term bandied about."7 They consider that 

"this term deserves to be clarified," because it is "unclear" The term does not tell whether what is being 

                                                      
7
 Italic Ŧƻƴǘ ƛǎ ǳǎŜŘ ǘƻ ǊŜǇƻǊǘ ǘŜŀŎƘŜǊǎΩ Ǉƻƛƴǘ ƻŦ ǾƛŜǿǎ 
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taught falls within sustainable development. There are "several expressions describing sustainable 

development. So when do we actually know whether we are teaching sustainable developmentò? 

Sustainable development is, however, present in the content of the courses and teachers use "small 

steps", or "adjustments" to answer the needs of the professional situations and the disciplinary 

framework. Their challenge is not to teach students all the different aspects of sustainable development, 

but to ensure that they manage to find solutions that effectively address the problems they encounter, 

depending on the situation they are in. They want to provide students with "practical and operational 

knowledge." 

Discussions between teachers have generated lots of questions regarding how to address sustainable 

development. Rejecting the prevailing discourse of "greenwashing", they are aware of their inability to 

contextualize their teaching in sustainable development, primarily due to their concern about going 

beyond their field of expertise. Many teachers see themselves as technologists and therefore have not 

necessarily "sufficient knowledge to talk about sustainable development." Others believe that the basic 

training they received determines how they address sustainable development: "I think it depends on our 

backgrounds so actually I think that when I talk about sustainable development, I talk about 

environment, but the teachers with an economic or social training will emphasize aspects of fairness 

and economy. " 

Another aspect to take into account is the impact experienced by students in the general discourse on 

sustainable development. Teachers want to change studentsô representations on this topic: "They have 

some sort of concern almost militant, ideological, it is necessary that development be sustainable," 

"They are waiting for miracle solutions that will enable them to work in a country and make it 

sustainable. " For teachers, this conditioning can affect the construction of an objective conception of 

sustainable development. 

These first elements highlight the difficulty faced by teachers and teaching teams to integrate 

sustainable development into training. For teachers, sustainable development is a very ambiguous 

concept that cannot be used as a guiding principle in training. As a consequence, they prefer to address 

sustainable development through the integration of concepts and tools built into their disciplinary 

framework. However, despite the distance displayed in relation to the concept of sustainable 

development, the discussion within the teaching teams around sustainable development highlights two 

elements to be included in a training strategy: the necessary consensus of sharing the definition of 

sustainable development within the team, and the need to know what each teacher brings in its subject 

area, to ensure that students will master the sustainability criteria in their future professional practice. 

 

2.4 The assessment of students' knowledge at the end of training 

Given the diffuse nature of the integration of sustainable development into agronomist curriculum, the 

purpose of administering a questionnaire was primarily to ensure that students had the ability to use key 

concepts of the conceptual field of sustainable development at the end of their training. The results of 

this first experiment are to be carefully interpreted, firstly because the response rate of the 3rd year 

promotion of the two specialties surveyed was only 38% (65 of 169 responses, the respondents 

probably being the students feeling most concerned), and secondly because the questions had different 

themes (general education, technical skills, cross-curricular), with a variable link to the training 

referentiel. Also, the low response rate of some programs did not allow us to measure the correlation 

between the specialization of the student in 3rd year and the use of certain concepts. 

Nevertheless, several pieces of information have been identified and can be integrated in the strategic 

thinking for sustainable development training in engineering courses. 
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First, virtually all respondents are concerned with sustainable development (97% of respondents) and 

many of them undertake through daily actions (72% of respondents), confirming the view of the teachers 

on the militant character of the students about the issue of sustainability. This gives them a good 

awareness of sustainable development issues, with particular concern on the issue of environmental 

sustainability. 

 

Challenges of sustainable development (open question, 
several proposals) 

% response 

Preserving the environment 98 

Ensuring Social Development 68 

Ensuring greater economy efficiency 49 

Reconciling the three pillars of environment, economy and society 31 

Anticipating the future 29 

 
Table 1: Relative importance of categories of issues expressed by students 

 

The formulation of the definition of sustainable development of 58% of the respondents is very close to 

that of the Brundtland Report: "Sustainable development is a development that meets the needs of the 

present without compromising the ability of future generations to meet their needs " which shows the 

mediatisation of this definition among students. 

As for the association of keywords to the concept of sustainable development, the responses indicate 

the studentsô priority for the value of cooperation and social and environmental issues. 

 

Keyword (proposed in the questionnaire) associated with the concept 
of sustainable development 

% 
response 

Collective dimension 88,57% 

Environmental performance 74,29% 

Economic performance 57,14% 

Partnership (trading players) 54,29% 

Systemic vision 51,43% 

The question of ethics and moral 51,43% 

Complex rationality 22,86% 

Individual dimension 8,57% 

Sectoral vision 4,29% 

Competition 2,86% 

Instrumentalization of life 2,86% 

Short-sightedness 0,00% 
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Other keywords suggested by respondents 
Number of 
proposals 

Long-term vision 5 

anesthetic: talking about sustainability in a society where nothing is 
sustainable (love, work, home,  friendship durations, commitment, etc. ...). 
A strong illusion 1 

Marketing tool 1 

Growth, capitalism 1 

Emancipation of everybody 1 

Social performance   1 

Governance 1 

Inter-generational succession 1 

A new standard to ensure the competitivity of companies 1 

 
Table 2: Keywords associated with the concept of sustainable development 

 

Second, respondents show a variable ability to use the concepts integrated in the concept of 

sustainable development. When the concepts are related to areas of expertise of the agronomist 

engineer, they are used. However, when referring to concepts of social sciences, the mobilization is 

much more uncertain. 

 

Definition of concepts % correct 

Life cycle analysis 91 

Resilience of systems 83 

Complexity 61 

Participatory approach 60 

Precautionary principle 53 

Corporate social responsability 51 

Principle of accountability 43 

 
Table 3: Knowledge of concepts integrated in the concept of sustainable development 

 

The impact of training seems real, which is confirmed by two other survey results. First, the indicators of 

sustainable development are better known when it comes to matters related specifically to agriculture. 

Second, more than half of the students (57%) admit that training has changed their outlook on 

sustainable development. 

 

Sustainable Development Indicators (closed questions) % correct 

Objective of the Water Framework Directive 85 

Purpose of use of pesticides in agriculture in 2018 75 

Goal of reducing greenhouse gas emissions by 2015 30 

% Of world population without access to drinking water in 2008 11 

 
Table 4: Knowledge of indicators of sustainable development 

 

These few pieces of information are woefully inadequate to assess the impact of teaching on the 

acquisition of new knowledge related to sustainable development. Furthermore, it was not possible in 

this first survey to use students responses to problem solving exercises, due to an insufficient number of 

responses. This precludes the analysis of more complex reasoning skills. 
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If the evaluation process should be thorough, this first experience, however, allows us to show that 

students have knowledge about sustainable development, but mainly geared towards the inclusion of 

the environment, and less towards the economic and social domains. This might encourage some 

students in their activist conception of sustainable development, present when they enter the program. 

 

3  What are the implications of these first elements to build a training strategy for sustainable 

development in SupAgro's agronomist curriculum? 

The results of our initial investigations confirm the institution project, which stated that sustainable 

development was not made explicit enough in teaching. 

The first necessary action to take, before developing a training strategy for sustainable development, is 
to engage in a collective discussion on sustainable development. This discussion must be 
epistemological, to share the understanding of the conceptual field and to explain the different views. It 
should also be didactic, so that the conceptualization of sustainable development be built in situations of 
training appropriate to the objectives of training. Indeed, the current lack of clear vision of teachers and 
teaching disciplines on their possible contribution to the construction of knowledge on sustainable 
development is reflected in the studentsô responses in their imbalance in being able to retrieve a certain 
knowledge related to sustainable development. It implies to do a much deeper diagnosis on teaching 
and educational practices about the concepts and methods of sustainable development within the 
various academic units of the three-year curriculum. 
After this step, the institution can then consider developing a training strategy for sustainable 
development. This will depend on the objectives that we want to target, that can be distinguished into 
three levels: vocational training, vocational training and civic, professional and civic recognition from the 
outside. 
 

3.1 The training in sustainable development 

This first level is a training strategy focusing on the knowledge and skills of students for the operational 

effectiveness in professional action. The proposals of teachers are now these. The objectives of this 

strategy are, firstly, the mastering of knowledge on sustainable development issues, the causes and 

risks of unsustainability, the role of the agronomist in the process of sustainable development, and 

secondly, the ability to mobilise knowledge in various work situations with the respect of sustainability 

criteria. 

The organization of the current training is expected to remain substantially the same, with a teaching 

unit raising awareness of sustainable development issues at the beginning of training, then a gradual 

integration of the concepts and tools of sustainable development throughout the training. With the 

collective analysis, this integrationcould be more structured across disciplines, by focusing on the 

construction of "organizing concepts" of thought [5], with training situations transposed from certain 

meaningful work situations [6]. 

 

3.2 The training for sustainable development and citizenship 

Beyond the knowledge and skills built for a professional effectiveness, integrating sustainability criteria, 

sustainable development can interrogate another dimension of training that is not often present in higher 

education: values. Under the pretext of a constitutive objectivity of the scientific approach, the question 

of values transmitted in training is often a keynote speech of the institutional project. The questioning of 

values is very rarely the topic of extensive discussions between teachers, which contributes to the 

implicit nature of sustainable development in training. 

Choosing to explain the values associated with sustainable development could permit to organize the 

formation in a slightly different way, by adding new contents in different courses, with, for example, more 
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debates (political, philosophical, socio-economic) and the valorisation of exemplary action (associative 

involvement, eco-citizenship) in training. 

 

3.3 The training for sustainable development and citizenship recognized from the outside 

The training strategy for sustainable development could aim to improve existing training. Nonetheless, 

the institution may have another project which is to be recognized in its exemplarity, for the certification 

of its action for sustainable development, as provided by the French authorities. 

This strategic direction has two consequences: first, the exemplary training must be certified by a robust 

assessment system; second, the exemplary nature should not be limited to the mission of training but 

should instead cover all the missions of the institution, which implies that governance be strong and 

involved in this process. 

 

Engaging a higher education institution in a reflection of its strategy of sustainable development training 

could update the conceptual and methodological difficulties elicited by the concept of sustainable 

development. In addition, this is also a good way to build a shared teaching project and get closer to a 

future that was collectively thought [7]. 
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Abstract 

Gunung Walat Educational Forest (GWEF) is managed by Faculty of Forestry of Bogor Agricultural 

University in Indonesia. The total forest area is 359 ha, which is mostly covered by agathis (Agathis 

loranthifolia) and pine (Pinus merkusii) stands. The plantation was established in 1959 by a state-owned 

enterprise followed by the university, and recently enrichment planting was also conducted under 

management of forest administrator. The forest is surrounded by villages in which villagers collaborates 

with the forest administrator for agroforestry activity and resin extraction of agathis and pine trees. 

Agroforestry activities cover about 100 hectares and involving about 200 villagers who plant rice, 

cassava, banana, coffee, and medicinal trees under the stands. The GWEF is also used by pupils, 

students, and people who love nature for various forestry educational activities. Besides domestic 

visitors (either individuals or groups), many visitors also came from abroad, e.g. Gottingen University 

Germany, Technical University of Munich Germany, Juensuu University Finland, Swedish Agricultural 

University Sweden, Texas University USA, Kangwon National University South Korea, Nagoya 

University Japan. All expenses of GWEF can be covered from self income generating activities, 

especially resin production and public services, which provides a unique example on how a small scale 

forest management can survive without cutting the trees.  

Keywords:  Agroforesty, educational forest, self finance, resin extraction, carbon sink. 

 

1.  Introduction 

For decades, forest management in Indonesia has focused on managing natural forests and developing 

plantation forests.  Economic benefits have been a main concern on managing the forests, especially to 

generate national incomes. However, a shift from large scales forest management to small scales forest 

management has been emerging recently in response to a proper forest management, especially 

empowering community to manage the forest.  

Gunung Walat Educational Forest is an example for reforestation area with the total of 359 hectares, 

since 1959 the bare land has been planted with Agathis sp., Pinus sp. and other trees species, and right 

now the area is completely covered with the forest stand. The policy of forest manegement is not cutting 

the tree, and the income is generated from resin of pine and agathis, eco-tourism service, and other 

activities without cutting trees in the forest. 

Agro-forestry activities are conducted by the people from arround the forest, they plant agricultural 

plantation, e.g. banana, cassava, rice, coffee, medicinal plants and other species. They are allowed to 

plant and harvest the plants regulerly according to the season, and bring the harvest to their homes. 

Beside the agricultural activities they also keep the forest safely from encroachement and other 

destroying forest, because they have to maintain the area. This method has mutual benefit for the 

management and also the involved people. 

On the other aspect, the forest is also used for carbon sink activities. Some companies join the program 

with planting the trees in some areas. The areas were bareland caused by fire or natural disaster e.g. 
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cyclon, huge rain with big wind, or other damage. This activity becomes intensive because arround the 

area is already covered with the tree stand. As out comes of all activities, Gunung Walat Educational 

Forest becomes one place for recreation for local people, and also becomes a place for field practice for 

forestry students from domestic and abroad as well. 

 

2.  An Overview of Gunung Walat Educational Forest (GWEF) 

Gunung Walat Educational Forest (GWEF), located in Sukabumi district, West Java, Indonesia 

(6 54'23"ï6 55'35" S, 10648'27"ï10650'29" E; Fig. 1), is a state-owned university forest that fully 

managed by Faculty of Forestry, Bogor Agricultural University, Indonesia.  Total area of GWEF is 359 

ha with elevation of 450ï715 m (above sea level) and annual rainfall of 1600ï4000 mm.  

 

 

 

Figure 1.  Gunung Walat Educational Forest (GWEF) in Sukabumi District, West Java, Indonesia.     

 

In the beginning, the GWEF was almost bare-lands dominated by wild-grasses (e.g., Imperata 

cylindrica).  Plantation forest establishment of GWEF was first conducted by students and local people 

in 1959 by planting Agathis loranthifolia trees, which was then gradually continued until 1980 by planting 

other plantation species, e.g., pine (Pinus merkusii), Schima wallichii, Maesopsis eminii, Swietenia 

macrophylla, Altingia excelsa, and rose wood (Dalbergia latifolia).  At present, the forest condition of 

GWEF is approaching the structure of a semi natural forest with forest cover about 95%.  Such a good 

forest condition provides suitable habitats for various faunas, such as long tailed macaque (Macaca 

fascicularis), wild boar (Sus scrofa), wild rabbit (Nesolagus sp.), jungle cat (Felis bengalensis), squirrel 

(Callociurus sp.J), trenggiling (Manis javanica), and civet (Paradoxurus hermaphroditic).     

While most of the plantation forests in Indonesia are managed for timber production, the GWEF is 

managed mainly for producing non-timber forest products (i.e., pine and agathis resins), supporting 

education and researches, and enhancing environmental services (e.g., water reserve, carbon 

sequestration, and ecotourism).  Until now, the GWEF implements a zero-cutting policy, meaning that 

there is no cutting of standing trees to produce timbers.  A small amount of timber, however, could be 

obtained from naturally fallen trees (due to windstorms, diseases, etc.). This policy was a result of a 

public agreement with local communities living surrounding the GWEF areas, who considered that non-
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timber forest products and environmental benefits (especially water reserves) are more important than 

timber benefits to support their livelihood. Roslinda (2002) confirmed that timber value only contributed 

about 15.3 ï 22.7% to the total economic value of GWEF. 

To support various activities in managing GWEF, a base-camp was established in the center of GWEF 

area (Fig.1).  The base-camp is equipped with an administration office, guest-houses, meeting rooms, 

class rooms, a mosque, and a kitchen.  These facilities can accommodate various purposes of visitors, 

e.g., field practices of both domestic and international students, researchers who study various topics of 

GWEF, companies who conduct trainings for their staffs, and other visitors who spend their holidays in 

the close to nature forest of GWEF.  During the last five years, GWEF is used for field practices and 

summer schools by many international students came from Gottingen University (Germany), Technical 

University of Munich (Germany), Juensuu University (Finland), Swedish Agricultural University 

(Sweden), Texas University (USA, Kangwoon National University (South Korea), and Nagoya University 

(Japan).  

 

3.  Agroforestry Activity 

GWEF exists in a mountainous area that is surrounded by five villages (i.e., Hegarmanah, Cicantayam, 

Cikembar, Bojongkembang, and Bojong).  Such situation often creates social problems in managing the 

GWEF.  Most noticeable problems are land encroachments and illegal-cuttings. Some local peoples 

illegally used the GWEF areas to plant agricultural crops, leading to the decrease of forested lands of 

GWEF.  In addition, illegal-cuttings conducted by local peoples have contributed to the decrease of 

standing trees.  These problems were rampant in the period of 1998ï2000, which were also occurred in 

many parts of Indonesia. 

Considering such social problems, since 2000 the managers of GWEF have been implementing an 

agroforestry program.  During the period of 2000ï2005 this program was financially supported by 

ASEAN-Korea Environmental Cooperation Project (Lee, 2005).  Similar to other areas, the agroforesty 

program of GWEF is aimed to accommodate the needs of local communities for cultivated lands.  In this 

program, local communities are allowed to plant agricultural crops (i.e., banana, coffee, cassava, and 

maize) under forest stands, but they also have to plant and maintain Agathis loranthifolia and 

Paraserianthes falcataria trees (Darusman, 2006; Lee, 2005).  There are three types of agroforestry 

programs implemented in GWEF (Lee, 2005): 1) agroforestry at spare stands (< 25 trees/ha, AF-1), 2) 

agroforestry at less dense stands (25ï100 trees/ha, AF-2), and 3) agroforestry at dense stands (100ï

200 trees/ha, AF-3).  These agroforestry activities are conducted by about 300 farmers with total area 

about 100 ha (mostly under Agathis loranthifolia stands). 

The agroforestry program of GWEF provides mutual benefits for farmers and GWEFôs managers.  For 

farmers, the agroforestry programs generate additional incomes.  Lee (2005) and Sundawati and Isnaini 

(2005) reported that the three types of agroforestry programs (AF-1, AF-2, and AF-3) were financially 

feasible with net present values (NPV) ranging from 2,138,953 to 8,465,179 IDR/ha (approximately 

223ï882 USD/ha).  The highest financial benefits could be obtained if farmers conducted AF-1, because 

the growths of P. falcataria trees and agricultural crops under open canopy stands were better than 

those under close canopy stands (Lee, 2005; Sundawati and Isnaini, 2005). The agroforestry programs 

also provide benefits for the GWEF management, because such programs can increase the awareness 

of local communities to the sustainability of GWEF.  Our field observations and interviews with some 

GWEFôs staffs confirmed that currently there is no encroachment to forested lands or illegal-cutting, 

because local communities also involve in securing the GWEF areas through agroforestry activities.     
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4.  Carbon Sink Activity 

One of the management objectives of GWEF is to maintain and enhance environmental benefits.  To 

achieve this objective, since 2009 the GWEF managers have been conducting forest rehabilitations on 

some degraded areas by implementing carbon sink projects through collaboration with some 

companies.  Such carbon sink project is a voluntary-based scheme in which a company may invest 

some funding to GWEF for planting and maintaining a number of trees during a certain contract period. 

Currently, there are three carbon sink projects implemented in GWEF: Toso, Conoco-Phillips, and NYK 

projects. 

Tosoôs carbon sink project is a 30-year project funded by Toso Company Limited, which a Japanese 

company that develops and manufactures various interior products.  During the first period of 

collaboration (2009ï2015), the company provided funding to GWEF for planting and maintaining 4000 

Agathis loranthifolia trees to increase carbon stocks of GWEF.  Tree plantings were conducted in 2009 

and 2010 with total area of 10 ha.  For the next 24 years of collaboration, GWEF has to maintain the 

planted trees with annual funding provided by the company.   

The second carbon sink project was initiated by Conoco-Phillips, an American multinational energy 

corporation.  In 2009 and 2010, this company provided funding to GWEF for planting 5000 trees 

(consisting of Agathis lorathifolia, Pinus merkusii, Altingia excelsa, Arenga pinnata, and Coffea robusta) 

with total area of 5 ha. 

The third carbon sink project was funded by NYK, a Japanese shipping company.  In 2009, the 

company provided funding to GWEF to plant 1500 trees.  This project was not only aimed to increase 

carbon stocks of GWEF, but it also aimed to improve monkey habitats.  Therefore, the degraded forest 

areas of this project were mostly planted by fruit trees that can be used to feed wild monkeys and 

increase carbon stocks. 

All of the carbon sink projects, especially during trees planting, were conducted by GWEF through 

collaborations with local peoples, students (i.e. university students or junior or senior high school 

students), or guests who visit GWEF.  Such collaborations provide mutual benefits among parties who 

interested in improving social and environmental conditions of GWEF.  For example, tree planting 

activities would provide additional incomes for local peoples and enhance studentsô skills. 

 

5.  Financial Arrangement 

Although GWEF is a state-owned university forest, the government of Indonesia has not provided fully 

financial supports for managing the GWEF.  Since 2000, the GWEF has been struggling to generate its 

own incomes to cover all management costs (e.g., production cost, employee salary, workers meal, and 

facility maintenance cost).  The main income of GWEF comes from resin productions, public services, 

and carbon sink projects. 

Production of pine and agathis resins is the main source of GWEFôs income.  In 2010, GWEF produced 

resins up to 13.7  4.7 tons/month, consisting of 7.8  2.6 tons/month of pine resins and 5.9  1.9 

tons/month of agathis resins (Fig. 2).  The resin production fluctuated over months due to weather 

conditions (Fig. 1), in which dry seasons (May to August) produced higher resins than rainy seasons.  In 

total, during 2010 GWEF has produced resins about 165 tons, consisting of 93 tons pine resin and 72 

tons agathis resin.  Such a large resin production generated income about 49% of the total GWEFôs 

income in 2010.  The resin production does not only provide economic benefits to GWEF administrators, 
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but it also provides economic benefits to local peoples who work as resin tappers.  Such relatively high 

incomes from resin productions indicate that GWEF could survive without cutting the trees. 

 

 

Figure 1.  Resin production of GWEF in 2010 

 

The unique forest condition of GWEF has motivated the administrators to develop public service 

programs.  Ecotourism is a promising program implemented in GWEF, where visitors can enjoy various 

activities, such as camping, mountain bike tracking, exploring caves, enjoying water springs, and 

watching wild faunas (e.g., birds and monkeys).  In addition, the GWEF with its excellent facilities 

provides a comfortable place for various training activities conducted by other institutions. 

 

6.  Remarks 

The transformation of bare lands into the close to nature forest of GWEF could indicate a success story 

of a small scale forest management in Indonesia.  The forest is not for wood production but getting 

income from resin, eco-tourism, carbon-sink, and other activity without destroying the forest. All 

expenses can be covered with these activities without extracting the tree or wood, and this method can 

be applied for the similar forest stand. 
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1. Global food security and agricultural sustainability 

Food for all continues to be a key issue, especially in the developing world where every fifth person 

is chronically undernourished (FAO, 2008). Many international organisations such as  the United  

Nations,  the World  Bank,  the Food  and  Agriculture Organisation (FAO),  the  Group  of  20  (G20),  

the  World  Economic  Forum  (WEF)  and  the  Gates Foundation are currently focusing on Ăhow to 

feed the world͍  in future. Nearly 1 bn people (about 16% of the total population of developing 

countries) live on US $1.25  a day, a number  which  had  been  falling  during  the  1990s,  but  rose  

sharply  in  2007-08  (The Economist, 2011). Additionally, despite WTO͍ s (World Trade 

Organisation) continuous efforts to improve international trade across the globe, the world food 

prices rose (wheat- 

77% and  rice-16%)  sharply  in  2008  resulting  in  widespread  food  riots  in  dozens  of developing 

countries. Global food prices were at a 20- year high in 2010. The reasons may include  rises  in  farm  

input  costs  especially of  fuel,  climate  change,  increase  in  food demand in China and India and 

diversion of land resources to bio-fuels in some parts of the world (The Economist, 2008; BBC, 2010). 

 

While looking at the demand and supply equation, the FAO (2009) reported that the growth  

rates  of  wheat,  rice  and  maize  yields  have  declined  in  developing  countries between 1980 and 

2005. It  further  warned that the annual growth rate of agricultural production will fall to 1.5% 

between now and 2030 and to 0.9% between 2030 and 2050. For the year 2011, the FAO forecasts 

that the global wheat  production would be 3.4% more than it was in 2010 but would be still below 

the bumper harvests in 2008 and 2009 (FAO, 2011). At the same time, the changes in climate are 

threatening all the major food production systems across the globe. The FAO (2008) reported that 

climate change has caused a reduction in cereal production by around 16% in USA and the 

European Union, 

33% in Australia in 2008 resulting in a rise of food grain prices in the international market, a threat to 

global food security. For instance, an increase of 2°C in the mean temperature during summer 

causes a reduction in rice yields of about 0.75 tonnes/ha and an increase of 

0.5°C in the mean temperatures during winter reduces the wheat yields by 0.45 tonnes /ha in high 

yielding states like Punjab and Haryana in India (Sinha and Swaminathan,1991). 

 

The FAO (2009) suggested that the world needs to double its food production by 2050 to feed 9 bn 

people. So, the current global food production situation suggests that the world cannot even feed its  

current  population so the question of ñhow to feed 9 bn people by 
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2050ò calls for an urgent attention of policy makers across the globe. The key challenge relates to 

the ability of global agricultural systems to adapt to climate change and meet the current and future 

food  demands of the world population without further depletion of natural resources, especially 

water and soil (IFPRI, 2010). 

 

Against this backcloth, the agricultural practices in many parts of the globe are considered to be 

environmentally unsustainable owing to over exploitation of natural resources at the cost of producing 

food grains to meet the fast growing demand for food (World Resource Institute, 2009). The 

sustainability tripod envisaged by Munasinghe (1992) integrates long- term environmental (ecological 

balance) economic  (productivity) and social (quality life for  present  and  future  living  things)  

goals.  So,  the  future  agriculture  needs  to  be economically, socially and environmentally 

sustainable, meeting the needs of the present without compromising the ability of future generations 

to meet their own needs (WECD, 

1987). 

 

2. Punjab agriculture: The current scenario 

India, a fast growing Asian country with 2.3% geographical area of the world, is a home to 

17% of the world population. About 58% of the Indian population, using 46% of the geographical 

area for farming and its allied activities, earns its livelihood from agriculture directly.  Agriculture,  

which  contributes  about  14.6%  (2009-10)  to  India͍ s GDP,  has diverse  agro-climatic  conditions  

in  terms  of  soil,  rainfall,  temperature  and  cropping systems. India is the largest exporter of 

cashew and spices, the highest producer of milk and the second largest producer of fruits and 

vegetables in the world. During  the mid 

1960s, the Green Revolution, a package of improved high-yielding varieties (HYVs) of seeds,  

irrigation,  fertilizers,  pesticides,  credit  facilities  and  focused  extension  services transformed India 

from a food deficit nation to a food surplus one (Chand, 1999; Sidhu, 

2002; Sidhu, 2005; Sidhu et al., 2010). Northern Indian states, especially Punjab and Haryana 

played  a  key role in implementing the green revolution strategy (Sidhu, 2002; IFPRI, 2009). 

 

Punjab, a small north Indian state (latitude: 30° 4' N; longitude: 75° 5' E) occupying 1.53% of 

geographical  area of India produces about 20% of wheat and 11% of rice of India (World Bank, 

2003; IFPRI, 2007). The state economy grew at a much faster rate of 6 to 

7% p.a. during 1970-80 compared with 3 to 4% p.a. at national level but it slowed down to 

3 to 4% p.a. after mid 1980s compared with 8 to 9% p.a. at national level (World Bank, 

2003). Agriculture is a key element of Punjab͍s economy as it contributes about 25% (2009-10) to 

Punjab͍s Gross State Domestic Product as compared with 14.6% (2009-10) at India level. Agriculture 

in Punjab, with the highest yields of wheat and rice in India with a cropping intensity1  of 189% 

compared with 135% at India level, is considered to be highly mechanized with 97% irrigated land 

(40% at India level)  and 106 tractors per thousand hectares compared with 22 per thousand hectare 

at India level (IFPRI, 2007; GOP, 2009). 

Punjab͍s  agricultural development is one of the success stories of the Green Revolution strategy in 

India, an Integrated Agricultural Districts Programme (IADP) launched in the mid 1960s to overcome 

the food shortages born out of two consecutive droughts in 1964- 
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65 and 1965-66 and two wars with China and Pakistan in 1962 and 1965 respectively (Sidhu, 

2002). It not only helped India achieve food self-sufficiency but also brought rich economic benefits 

to Punjabi  farmers enabling them to build up a modern agricultural infrastructure which 

subsequently helped Punjab in reducing rural poverty from 28.2% in 

1972-73 to 6.4% in 1999-00 (World Bank, 2003; Sidhu et al., 2010). 

 
In  the  post  Green  Revolution  period,  Punjab  transformed  into  one  of  the  highly mechanized  

agricultural states of India (Sidhu, 2005). However, it can be viewed as a mixed  blessing  because  

it  led  to  mono-cropping2    which  ultimately  resulted  into  the establishment of the Wheat-Rice-

Cropping-Pattern (WRCP) as the main cropping pattern in many parts of Punjab resulting in a marked 

decline in other traditional cropping patterns 

available  during  the  pre  Green  Revolution  period  (World  Bank,  2003;  Sidhu,  2005; Shergill, 

2005;  Shergill, 2007). The WRCP occupies more than 77% of Punjab͍s net cropped area (GOP, 

2009) due to its comparative economic advantages, assured marketing and stable productivity levels 

(Chand, 1999;  World Bank, 2003). As a result, the crop diversification index3  in Punjab dropped 

from 0.75 in 1975-76 to 0.58 in 2006-07 (Sidhu et al., 2010). 

 
1  If one crop is sown on a given area in a year, the cropping intensity is 100%. If two crops are grown, this rises to 200%. 
2  The mono-cropping is a cropping pattern where a farmer grows the same crop (s) on the same field season-after-season. 
3   The crop diversification index, calculated as DI= 1-H, where H is Hirschman-Herfindahl Index, measured by Ɇ (Pit / ɆPit) 2, P it 
being the value of production at 2001-02 prices of the i-th crop in year t. A higher DI indicates greater crop diversity in production 
patterns (Sidhu et al., 2010).
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In the recent past, farmers in Punjab have been experiencing a decline in net farm profitability due 

to stagnated yields of main crops i.e. wheat and rice and increased cost  of  cultivation  due  to  rise  

in  farm  inputs  (Sidhu,  2005).  The  additional  capital investment on more powerful farm machinery 

to prepare land to sow wheat within 20-30 days4  and to pump out underground water from deeper 

levels due to underground water 

table decline have pushed the farmers into a vicious cycle of debt and, in some cases, suicides 

(Singh, 2000; Singh et al., 2008). According to recent studies, around 65.4% of the farmers in 

Punjab are in debt as compared to 48.6% at the national level with a per capita debt of Rs 

41,5765, which is four times more than the national figure of Rs 12,585 (NSSO, 2005; Sidhu et al., 

2008). However, the initial successes of the green revolution strategy are now leading to serious 

environmental concerns because of  the overuse of underground water resources, injudicious use 

of chemical fertilizers and random use of pesticides  to  realize  the  same  yield  levels  (Shiva,  

1991;  Chand,  1999;  Sidhu,  2002). Punjab, a showpiece of excellent agricultural development, has 

now turned into a case of 

waste and inefficiency (Chand, 1999; Shergill and Singh, 1995; Sidhu and Dhillon, 1997; Singh,  

2000;  Sidhu,  2002;  Singh,  2004).  Therefore,  it  is  suggested  that  the  Punjab economy in 

general and agriculture sector in particular are under a serious Ăsocio-economic and ecological crisis͍  

which calls for  urgent attention of policy makers and scientists to devise  such  policies   and  

programs  which  could   facilitate  sustainable  agricultural development in Punjab. 

 
This paper examines the role of farmer education and training in addressing some of the 

sustainability issues facing Punjab agriculture. Farmer education and related extension is reviewed  

and  results  of  a  survey  of  farmers  in  the  Punjab  are  presented.  The  paper concludes with a 

wider discussion on agricultural sustainability in Punjab. 

 
3. Agricultural extension in Punjab 

As agriculture falls under the state control in India, the onus for agricultural extension is on the state  

Department of Agriculture (DoA), which apart from having separate units for horticulture, soil and 

water conservation and watershed development, has extension staff posted at block and district 

level. At national level, the Department of Agriculture and Co- operation has a separate Division of 

Extension to develop  major extension policies and programmes which are implemented by the 

Directorate of Extension activities. At the state level, agricultural universities also provide extension 

services, especially expert advice to farmers through KVKs (Krishi Vigyan Kendras - Agriculture 

Science Centres) and FASS (Farm Advisory Services Scheme) at district level. Agriculture 

Technology Management Agency, a scheme financed by the central government run through the state 

governments at district level, various Non-Governmental  (voluntary) Organisations (NGOs) and 

private agri-business companies also provide extension services depending on their mandate and 

objectives. 

 

In Punjab, agricultural extension services are provided by mainly two institutions, PAU (Punjab

 Agricultural University) Ludhiana and the Department of

 Agriculture, Government of Punjab. The Directorate of Extension at PAU Ludhiana, under 

the Land Grant System, coordinates overall agriculture extension activities run by KVKs and FASS at 

the district level. Major extension activities include distributing new varieties of seeds, publishing 
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farm literature (Progressive  Farming, a monthly magazine and a Package of practices), providing 

information and advice through phone and television programmes, organising Kisan Melas (Farmer 

fairs) twice a year at the different places covering all the agro-climatic zones of Punjab, 

disseminating new resource (water and soil) conservation technologies,  testing of  new machinery  

through  Adaptive Research  Trials  in  farmers͍  fields, providing training for various farming and allied 

occupations. It also organises skill development programmes for field staff (www.pau.edu). The 

Department of Agriculture, Punjab provides extension services through various field level 

functionaries  especially Agriculture Development Officers (ADOs) posted at block level. 
4   Wheat Rice Cropping Pattern (WRCP) has reduced the wheat sowing window to 20-30 days only which requires more and bigger 
farm machinery working at the same time to sow wheat. 
5  Rate of currency conversion for INR (Indian National Rupee) to $US was taken as Rs 45 equivalent to US $1. 

http://www.pau.edu/
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The  major  activities  the  department  carries  out  include  dissemination  of  the  latest technology 

developed by research institutions, monitoring the supply and quality of farm inputs like seeds, 

fertilizers,  pesticides, irrigation water and farm machinery, promoting integrated water, nutrient and 

pest  management practices through resource conservation technologies,  facilitating  state  

government͍ s  diversification  endeavours,  implementing various central and state government 

welfare schemes for farming community, managing ATMA  (Agriculture  Technology  Management  

Agency)  activities  at  the  district  level (www.punjabgovt.gov.in). 

 

On a rough estimate, currently there are about 600 extension workers  to serve 1 mn operational 

landholders in Punjab. The Department of Agriculture has about 400 extension staff6  posted across 

the state. Both KVKs and FASS have around 7-8 extension experts in each  district.  Mathematically,  

there  is   one  extension  worker  for  about  2200-2300 operational  landholders  in  Punjab  which  is 

below the  national  ratio  of one extension 

worker  for  each  2000  farmers.  Apart  from  routine  extension  activities,  the  extension workers in  

Punjab also perform additional election and census assignments entrusted by the district 

administration. Due to a general shortage of field staff, farmers in the state are deprived of various 

schemes run by the state or central government (Singh, 2010; Bhakoo, 

2011). For instance in 2010, the Department of Agriculture could not distribute subsidized seeds  of  

wheat  in  a  stipulated  period.  This  suggests  that  the  agricultural  extension workforce in Punjab 

is not sufficient to disseminate various programmes run by state and various central governments. 

This shortage  is  due to insufficient financial support from Punjab government which itself has had 

financial problems for the last few years due to its widening fiscal deficit and mounting debt burden 

(Khanna, 2011). 

 
4. A survey of farmers in Punjab 

In order to gain an up-to-date understanding of the Ăstate͍  of agricultural systems in Punjab and to 

gain a better understanding of the education and training Ălandscape͍   a survey of farmers was 

undertaken in  2010. Data, both quantitative and qualitative, was collected during August and 

September 2010 from 120 farmers spread across six villages in three districts,  Gurdaspur,  Barnala  

and  Ferozpur,  representing  sub-mountainous,  central  and south-western agro-climatic zones of 

Punjab respectively (Figure 1). 

 

Farmers were selected using multistage cluster and purposive techniques in combination. To start 

with, a Farming Intensity Index (FII) was calculated using the key indicators of agricultural 

sustainability i.e. per hectare agricultural production in value terms, condition of the underground 

water table, state of soil health and crop-diversification index,. The FFI 
 

 
 

6The sanctioned positions of Agriculture Development Offices (ADOs) with the Department of  Agriculture  are about 
1100, but only 387 ADOs are working presently. About 60% of the key posts in the Department of Agriculture are lying vacant 
(Bhakoo, 2011). 

 

http://www.punjabgovt.gov.in/
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was  then  used  to  select  districts  and  then  blocks7    using multistage  cluster  sampling technique. 

Then two heterogeneous villages8  from each block were selected in consultation with  the  extension  

workers  of  the  district  and  the  block  concerned  through  a  group discussion using the same 

indicators of agricultural sustainability which were used to select districts and blocks to maintain the 

consistency. 

 
Figure 1: District-wise political map of Indian Punjab showing three agro-climatic zones and the  

districts chosen for study, Gurdaspur,  Barnala   and Ferozpur  

 
 

Source:  www.mapofindia.com (accessed January 2011) 

 
After selecting the villages, a list of 20 farmers (Marginal-3; Small-3; Semi-medium-6; Medium-6; 

and Large-2)9  in each village was prepared in consultation10 with the extension workers of the block  

concerned on the basis of the current landholding distribution in Punjab.  On  an  average,  each  

interview  took  about  90  minutes  including  recording quantitative data about cropping systems, 

cost  of  cultivation and net profitability. The interviews  were  conducted  in  Punjabi,  the  native  

language  of  Punjab,  at  the  village community centre/house of village head. 
 

 
7   Due to non-availability of production data at block level, the other three indicators of agricultural sustainability were used for the 
selection of blocks. 
8  Since two villages were to be selected so they should be heterogeneous to cover the extremes. 
9   The current landholding distribution in Punjab is: Marginal (less than 1 ha)-13.42%; Small (1-2  ha)-18.22%; Semi- medium (2-
4 ha)-31.85%; Medium (4-10 ha)-29.45%; and Large (more than 10 ha)-7.06% (GOP, 2010). 
10    The researcher understands the element of biasness, but this was the best method of selection  under  the given 
circumstances and resources. 

http://www.mapofindia.com/
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5. Results 

5.1. Farmer profile 

The last census, illustrated that a farmer in Punjab owns an average landholding of 4.01 hectares 
which is three times more than the national level of 1.33 hectares (GoP, 2009). The survey of 120 
farmers across six villages in Punjab shows that: 

 
   The average operational landholding was 5.73 hectares11  and about 55% farmers owned 
less than 4 hectares of land whereas the average land owned was 4.81ha. 

    56% farmers had 15-40 years of farming experience; 28% have been farming for 5- 
15 years; 13% have been in farming for more than 40 years; only 3% were new 
entrants with 2-5 years of experience 

   46% farmers were aged between 26-45 years; 42% were between 46-65 years; 11% were 
more than 66 year old; and only 1% of farmers were between 16 and 25 years of age. 

 

5.2 Education 

   12% of the farmers were illiterate (could not read or write); 29% studied up to 8th Standard 

(13-14 years of age); 38% completed 10th Standard (15-16 years of age); only  10%  

continued  to  12th   Standard;  6%  and  4%  were  graduates  and  post- graduates 

respectively. 

   More than 60% respondents were practising farming because it was their family occupation 

or  because they are illiterate or poorly educated and thus could not secure  other  

employment.  The  latter  means  cant͍ do  anything  else  other  than farming and have few 

other job  opportunities. Additionally, 65% of the farmers were of the view that if they had 

been better educated, they would not have started farming, in part because farming is 

considered as the occupation of illiterates. 

   93% farmers expressed their feeling that, if they had been better educated, it would have   

benefited   them   in   practicing   farming   and   dealing   with   middlemen, moneylenders, 

fertilizer/pesticide dealers and banks more efficiently. 

   50% of the farmers admitted that their children will never practice farming; 19% were not 

sure  about their future plans; only 10% of the farmers said that their children will adopt 

farming as permanent career option whereas 5% of them said that their children will go for 

farming only if they do not get any other job. 

   Table 1 illustrates that the educated farmers, having an average landholding of 8.5 ha, could 

earned Rs 1658/ha and Rs 611/ha more than the illiterate and moderately educated farmers 

during  2009-10. On the other hand, small landholders with an average landholding of 1.15 

ha could manage to earn Rs 2967/ha and Rs 5936/ha more than the medium and large 

farmers during the  same period. Interestingly, relatively younger farmers with a farming 

experience of less than 15 years earned about 17% higher average annual net profits/ha 

than the farmers who had more than 40 years of farming experience and larger landholdings. 

About 68% of these young  farmers  were  illiterate  or  poorly  educated  who  joined  

farming  without completing their education. 
 

 
 

11   The average operational land holding of this sample is slightly larger than the actual landholding size of about 4.03 ha in Punjab 
since some farmers in the large category had very large landholding (more than  25 ha) which pushed the overall average up. 
The average operational landholding size (5.73 ha) was larger than the land ownership size (4.81) because some farmers who 
were gainfully engaged in other occupations, leased out their land to other farmers. 
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Table 1: Average annual net profit (in Rs/ha)12  by different categories of farmers based on 

landholding size, level of education and experience during 2009-10. 

 
 Landholding size Level of education Farming experience  

 
Category  

/Net 

Profit  

 

Small 

(less 
than 2 

ha) 

 
Medium 

(2-10 
ha) 

 

Large 

(more 
than 10 

ha) 

 
 

Il literate 

 

 
5th-12th 

Std 

 
Graduati 

on or 
more 

 
Less 

than 15 
years 

 

 
15-40 
years 

 

More 

than 
40 

years 

 
 

All  

Average 

Annual 

Net 
Profit  

(in Rs/ha) 

 
 

77223 

 
 

74256 

 
 

71287 

 
 

73859 

 
 

74906 

 
 

75517 

 
 

82210 

 
 

72440 

 
 

67922 

 
 

74850 

Average 

Landhold 

ing 

(ha) 

 

 
1.15 

 

 
4.68 

 

 
16.5 

 

 
2.95 

 

 
4.57 

 

 
8.5 

 

 
5.45 

 

 
4.08 

 

 
6.35 

 

 
4.81 

 
5.3 Agricultural extension services 

   The data (Figure 2) shows that more than 55% of the farmers did not receive any type of 

extension services in their village. Only 26% farmers confirmed that they received  a  benefit  from  the  

extension  services  provide  by  various  extension agencies. The remaining 17% farmers suggested 

that extension workers visit only the large or well-connected influential farmers like  village heads or 

relatives of politicians /government officers. One of the old farmers noted that,  ñExtension services  in  

Punjab  have  collapsed  after  the  1980s,  the  VLWs  (Village  Level Workers) were very helpful, now 

agricultural extension workers come off and on and visit the  selected large and influential farmers 

only.ò More than 75% of farmers either did not go or did face problems while meeting or dealing with 

local extension  workers. While reacting to a question regarding the role of extension workers in his 

village, a farmer said, ñNow-a-days the extension workers distribute only seeds not knowledge.ò 

 
Figure 2: Availability of extension services in the village 

 

 

Do extension services reach your village? 

 
Farmers don't take interest 

 

Only if  we contact them 
 

They visit once in 3-4 months 

To some big and influential farmers only 

Yes 

No 
 

0 10 20 30 40 50 60 

No of farmers (%) 
 

 
 
 
 

12  Average annual net farm profitability was calculated by taking net profit from Wheat and Rice /Cotton (Cotton was taken where 
farmers did not sow Rice) only to make the data comparable. 
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 More  than  50%  of  the  farmers  who  tried  to  meet  with  extension  workers complained that 

they (the extensionists) dont͍ listen to common people unless they have  some  political  or   

bureaucratic  connection.  One  of  the  farmers  said, ñAgricultural experts appear offended  when 

experienced farmers pose practical questions to them.ò 

   32% of the farmers considered PAUs͍ contribution to farming community very considerable  in  

terms  of  providing  improved  varieties  of  seeds,  disseminating modern technology, conducting 

Farmer fairs (Kisan Melas) and providing farming literature. On the contrary 33% farmers felt that PAU 

Ludhiana had not contributed to their development. One farmer noted, ñPAU is the head of  the farming 

family which is not much active now-a-days.ò More than 90% of the farmers considered PAUs͍ main 

contribution to be the provision of improved seeds whereas 45% farmers felt that PAU provides advice 

on the agricultural machinery required to improve  farming  practices.  28%  of  the  farmers  believed  

that  farmer  fairs  and advisory camps run by the university also benefit them in one or the other way. 

However, one farmer told, ñUniversity  conducts trials of machinery in Ludhiana and recommends 

across Punjab which is not practical since the land is different in different regions of Punjab.ò Some 

farmers considered other  extension activities such as literature on modern agriculture, radio & TV 

programs and free telephone service to farmers as beneficial. 

   54% farmers were satisfied with the improved seeds and technology provided by PAU Ludhiana 

whereas 27% farmers considered that the seeds invested by Haryana Agricultural University (HAU) and 

Rajasthan Agricultural University (RAU) were better than that of PAU Ludhiana. 24% farmers were 

totally dissatisfied with seeds and technology provided by PAU Ludhiana. Only 10% of  farmers were 

satisfied with the zero-tillage machine provided by PAU Ludhiana, whereas 90%  of the farmers 

suggested that the machine cannot be used consecutively for two years as the land  becomes hard and 

needs ploughing.   One farmer reacted, ñMany times, new seeds and machinery by PAU fail, why it 

does not test them fully on its own farms before sending to the market.ò 
 

Figure 3: Benefits of Kisan Melas (Farmer fairs) 
 

Benefits of Kisan Melas (Farmer fairs) 
 

Knowledge of allied occupations 

Farmers loose belongings due to heavy rush 

If  no seeds, only 5% farmers will come 

Just a sale, not much benefit 

Get farm literature 

To discuss with experts 

See new experiments 

See new mechinary 

To get seeds 

 
 
 
 
 
 
 
 
 
 
 
 
 
0 10 20 30 40 50 60 70 

No of farmers (%) 
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   About 98% of the farmers visit PAU Ludhiana or its regional centres only on the eve of Kisan 

Melas (Farmer fairs) and out of them only 2% visit the university or its regional centre specially for 

the purpose of seeking advice from experts or for training purpose. More than 50% of the farmers 

(Figure 3) visit the Kisan Melas (Farmer fairs) to get seeds and to see the new experiments or latest 

farm machinery. Very few go to get farm literature or discuss the farming issues with agricultural 

experts. Two farmers commented, ñIf there are no seeds at the Kisan Melas, only 

5% farmers will visit. It is just like a Ăsale͍  where private seed companies try to loot farmers one or  the 

other way.ò So, distribution of seeds is the one of the main attractions at the Farmer fairs  (Kisan 

Melas) which is one of the major annual extension activities of PAU Ludhiana. 

   Farmers felt the need of improving the organisation of the Kisan Melas in terms of increasing  the  

seed  distribution  outlets,  making  the  question-answering  session more  effective  through  involving  

farmers  in  answering  farmers͍   questions  and replacing  the  slip  system13    with   an   open  

house  discussion  using  cordless microphones. 

   93% of the farmers did not attend any training programme by PAU Ludhiana or the Department of 

Agriculture (Punjab) and 72% of the farmers who attended a training programme found it beneficial. 

63% farmers never seen the Village Level Worker (VLW) who had the responsibility of  

communicating various state programs to farming community. 

   About 98% of the farmers felt that a tailor-made training programme should be available at 

local  level for the young farmers who wish to learn the basics of farming before adopting farming 

as a full-time profession as it happens in the case of other professions. 

 
5.4 The impact of education and training on input usage: The case of fertilizer and pesticide 

   32% of the farmers either decreased the use of fertilizers or kept it at the same level in the last 10 

years whereas 43% farmers increased usage from between 25-100%; 

25% farmers increased the usage of fertilizers by 200% or more in the last one decade.  About  

90%  of  the  farmers,  who  started  decreasing  the  use  chemical fertilizers  and  went  for  soil  test  

before  applying  chemical  fertilizers,  had  an educational qualification of higher secondary  or 

above. On the other hand, more than 50% of the farmers who intended to increase the use of 

fertilizers in future to get the same yield levels, were illiterate or below 8th Standard of education. 

   Although farmers use multiple14  sources of information (Table 2) while making their decisions 

about fertilizer usage (which type and of what quantity), 58% of the 

farmers suggested that they just use their own experience; 14% farmers consulted university   

experts/attend  advisory  camps/listen  to  television  and  /  or  radio programmes on farming. 

About 16% farmers read farming literature and only 7% 

farmers consulted the local extension workers (ADOs). It was noted that more than half of the  farmers 

who used either their own experience or just did the same as their fellow farmers did, were illiterate 

or below 8th standard of education. 

   About 92% of the farmers used pesticides on their crops and out of them 87% had been using 

them for 10-20 years and about 80% considered them beneficial. Table 

3 shows that for information about their proper usage, 56% of the farmers consulted pesticide  dealers;  

32%  used  their  own  experience;  15%  followed  their  fellow farmers  and  13%  went  to  advisory  
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camps  or  listen  to  television  and  /radio programmes  on  farming.  19%  farmers  confirmed  that  

they  read  the  farming 
 

 

13  Questions are collected from the farmers in advance and are answered at a common platform.                                                             
14  Figures in Table 2 and 3, though in %age, do not add to 100 since the answers were multiple. 
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literature for information on the proper usage of pesticide. Only 8% farmers sought advice  from  the  

local  extension  workers.  Out  of  58%  farmers  who  used  the pesticide dealers as a source  of 

information regarding the use of pesticide, more than half were either illiterate or with  education 

lower than 8th  standard which suggests  that  illiterate  and  poorly  educated  farmers  are  largely  

dependent  on pesticide dealers for information on pesticide usage. 

 
Table 2: The sources of information used for fertilizer usage 

 
Sources of I nformation No of far mers (%) 

Go to the university/advisory camps/farming programs on Television / Radio 14 

Get the soil  tested 7 

Read farming literature 16 

Consult the local Agriculture Development Officer (ADO) 7 

Private extension services like Tata 2 

Use own experience 58 

Consult the local dealers 8 

Consult the fellow farmers 15 

Just follow his neighbouring farmer 7 

 
Table 3: The sources of information used for pesticide usage 

 
Sources of I nformation No of far mers (%) 

Advisory camps by University/ Department of Agriculture / private companies / 

Television and/or Radio programs on farming 

 

13 

Read instructions on pesticide bottle 7 

Read farming literature 19 

Consult the local Agriculture Development Officer (ADO) 8 

Consult the fellow farmers 15 

Use own experience 32 

Consult the local dealers 56 
 

 
 

6. Discussions 

Agriculture  in  Punjab  is  characterised  by  low  cropping  diversity  and  relatively  high cropping 

intensity. High level of yield rates Punjab, particularly in case of wheat and rice, suggest that farming 

in  Punjab is somehow financially viable although the intensity of farming and in particular the use 

of  pesticides, fertiliser and water have led to serious concerns about the sustainability of farming 

systems  (Chand, 1999; Sidhu, et al., 2010). The WRCP, being largely dependent on costly farm 

inputs and large machinery, affected the net farm profitability. As per the survey results, average 

per hectare net profitability was Rs 74850 (US $1663)15  where the current lease rates for 

agricultural land in Punjab are between Rs 50000-80000 per hectare. In response to questions on 

income, one farmer said, ñEven with 10 ha of land, I could not make a good house, I am just living 

hand-to- 
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15  Rate of currency conversion for INR (Indian National Rupee) to $US was taken as Rs 45 equivalent to US $1. 
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mouth.ò Despite highest productivity levels of major crops, the economic sustainability of agriculture in 

Punjab is currently under question. 

 

Like many rural communities, Punjab is characterised by an ageing farmer population, with fewer 

young entrants. Only 1% of the total farmers surveyed were found between the age  group  of  16-25  

years.  This  phenomenon  may  limit  the  scope  of  innovation  and adoption   of   modern   methods   

of   sustainable   agriculture.   Aged   farmers,   although experienced, are often less educated and 

are generally resistant to change and risk averse. In many communities there is little employment 

other than farming and many farmers do not have such professional skills to work in other sectors 

then agriculture, thus most farmers are engaged in farming on a full-time basis which can limit their 

ability to think more widely. This is borne out by the survey that suggests the majority of farmers are 

full time. The literacy rate in  Punjab is 76.7% (2011 Census), although 80% of the farmers 

interviewed were either illiterate or had very basic level of education (up to 10th Standard) 

which is regarded as not enough to do any other job than farming. 93% of the farmers considered 

education as an important input to farming since it helps them to select farm inputs wisely and deal 

with middlemen, moneylenders, government, banks and chemical and pesticide dealers more 

confidently as suggested by Shultz (1964). 

 

The survey results endorse that farmers with better level of education had higher annual net profits 

than the  illiterate or moderately educated farmers as argued by Lockheed et al. (1980) and 

Jamison and Lau  (1982). Graduate or post-graduate farmers could earn Rs 

75517/ha annually which was about 2% higher than the illiterate farmers earned. On the other 

hand, the smallholder (less than 2 ha) and the young farmers earned better per hectare net returns 

than the large landholders and the farmers with more experience respectively. This  suggests  that  

education,  irrespective  to  landholding  size  or  length  of  farming experience, can have a positive 

effect on farm profitability which is significantly important for economic sustainability of agriculture. 

However, low level of education among young farmers shows that farming is no more a popular 

career option among educated youth of Punjab. About 50% farmers did not wish their children to 

engage in farming anymore which suggests that there would be less number of new entrants to 

farming in Punjab in future.  It  may  lead  to  an  increase  in  average  farm  landholding  size  and  

decrease  in dependency on agriculture. This has implications in terms of creation of more jobs in 

other sectors  i.e.  industry  or  services  or  transforming  traditional  agriculture  into  corporate 

farming based on economies of scale operated by advanced agricultural technologies. As per the 

data (Agricultural Statistics at a glance, 2009), farmers in Punjab use highest level of fertilizers and 

pesticides per hectare to maintain the yield levels. It is also endorsed by this research showing that 

about 58% farmers increased the use of fertilizers by 25% to 

200% in the last 10 years. The majority of the farmers who decreased the usage or did soil test were 

educated enough to understand the adverse affects of chemical fertilizers on soil and food quality. 

About 45% farmer were illiterate or poorly educated who did not consult any designated person or 

extension agency but used their own experience while applying chemical fertilizers which might result 

in soil degradation or loss of yield in some cases. 

 

In the case of information regarding the pesticides usage too, 58% farmers relied on pesticide 

dealers and more than half of them were illiterate or poorly educated. Therefore, it is found that 
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illiterate and poorly educated farmers were comparatively more reliant on the pesticides dealers than 

the educated ones.  The pesticide dealers sometimes misguide the farmers for their own business 

interests. The study suggests that the supply of all farm inputs  e.g.  seeds,  fertilizers  and  pesticides  

through  cooperative  societies16   could  help farmers in reducing the use of non-essential farm inputs 

and reduce the degree of market exploitation of farmers,  especially who are illiterate or poorly 

educated, by the pesticide dealers. 

 

Shortage of staff in the Department of Agriculture and lack of financial resources at PAU Ludhiana 

have  reduced farmer access to extension services in the state. As the survey results suggest, 

more than half of the farmers did not receive any sort of extension support in their village. Extension 

services were available only to the few people who are either large or well-connected farmers. Only 

13.8% of the marginal and small farmers, who were poorly educated and less resourceful, could 

receive some sort of extension help. More than 

75% farmers either did not go to see the extension staff employed at block or district level or faced 

problems in finding them in their offices. The farmers lamented that they don͍ t listen to the 

common  farmers (read not well-connected). About 62% farmers considered PAU͍ s  contribution  to  

their   prosperity   either  Ănot  very  considerable͍   or  Ăpartially considerable  ͍ since they felt that PAU 

can  benefit only to those farmers who are either well-educated or well-connected to get information 

about its extension programmes. About 

45% of the farmers were not much satisfied with the seeds and other farm technology invented by 

PAU  Ludhiana. They lamented that PAU has become less aggressive in the last two decades as 

compared to other agricultural universities in the bordering states of Haryana and Rajasthan. For 

instance, 90% farmers were found totally dissatisfied with the performance of zero-tillage machine 

since it is not adapted to every type of soil. Harder and wet soils cannot be sown with this machine. 

 

Farmer  fairs  conducted  by  PAU  Ludhiana,  where  latest  varieties  of  seeds  and  farm machinery 

are displayed and latest research experiments and demonstrations are conducted to  show  the  

farmers  their  cause  and  effect  relationship,  were  found  less  effective  in disseminating the 

technologies related to  sustainable agriculture. Farmers visit the PAU Farmers fairs mainly to get the 

improved and latest seed varieties at controlled prices. But due to heavy rush and less number of 

seed distribution outlets, many  illiterate / poorly educated or not well-connected farmers could not 

get the seeds from the university outlets and suffered losses for purchasing spurious seeds from 

the other privately run outlets. Some farmers considered these Farmer fairs as the seed distribution 

centres rather than a platform to disseminate new  farm technologies. Question-answering session 

at Farmer fairs needs to be more organised and focussed to conclude farmers͍  queries by 

providing moving microphones facilitating more people to participate in the discussions. Moreover, 

farmers could be invited to answer the questions since they might have more  practical answers 

than the farm experts have. 

 

The KVKs (Krishi Vigyan Kendras- Agriculture Science Centres) at district level across Punjab 

provides various training programs on bee-keeping, pig-rearing and fisheries etc. Despite the 

availability of such  training facilities, only 7% farmers could avail them. It suggests that either these 

training modules are  not  attractive or are not communicated properly among farmers. More than 

98% farmers were convinced that if focussed training courses on farming are made available within 
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the radius of 15-20 km, they could  be of great help in solving most of the day-to-day issues 

related to farming. Therefore, the survey results show that agriculture in Punjab is at a crossroads 

and the current extension system,  in  many  cases,  has  failed  to  deliver  basic  services  to  

farmers  necessary  for sustainable agricultural development in Punjab. 

 
 

16  There is one cooperative society for a cluster of 4-5 villages in Punjab. 

 
 
7. Conclusions 

Empirical studies on agricultural sustainability in Punjab and the survey results conclude that Punjab 

agriculture is under a Ăsocio-economic and environmental crisis͍  in terms of reduced net farm 

profitability and the over-exploitation of natural resources especially soil and water. The limited reach 

of agricultural extension services calls for some urgent steps to  re-orient  the  current  agricultural  

extension  education   system  to  meet  the  wider agricultural sustainability goals in Punjab. The 

proposed re-orientation drive may include: 
 

1.  To  design  customized  /  tailor-made  /  region  and  crop  specific  courses  on sustainable 

agricultural practices to be delivered at village level by locally available experienced farmers and 

retired professors. The courses could include the basics of agronomy,  economics  and   management   

to  make  the  farmers  understand  the fundamentals of farm management 
 

2.  To introduce farming as a subject in the school curriculum in the rural areas which could  help   

create  interest  amongst  rural  youth  to  connect  themselves  with agricultural practices. 
 

3.  To revisit the organisation of various extension activities especially Kisan Melas carried out by 

PAU Ludhiana and the Department of Agriculture, Government of Punjab. The focus of Farmer  

fairs and such farming training camps should be creating   such   platforms   which   facilitate   

sharing   of   ideas,   knowledge   and experiences from both the sides aiming at finding permanent 

solutions to current agricultural sustainability issues facing Punjab agriculture. 
 

Limitations 

The availability of financial and human resources seem to the biggest barrier to start such training  

programmes. Furthermore, agriculture is normally taught in a mixed language using English words 

which may create a communication gap between the teachers and the farmers. Although common 

assembly  places in villages  could be used for conducting classes,  permission  may  be  needed  

from  the  authorities  concerned  though  the  latest constitutional amendments gave rights to a village 

Panchayat (A group of elected members in a village) to make decisions on such community issues. 
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1  Background to the paper  

 

1.1 ôRoles of Universities of Agriculture and Life Sciences in sustainable Rural Development at 

scientific, educational, societal and economic levelsõ 

 

 óOur nation is going through a major challenge of uplifting of 220 million people who are below the 

poverty line. They need habitat, they need food, they need health care and they need education and 

employment finally resulting in a good life. Our GDP is growing at more than 8% per annum. Whereas 

the economists suggest that to uplift the people below poverty line, our economy has to grow at the rate 

of 10% per annum consistently for over a decade.ô 
          (APJ Abdul Kalam, 2006, Honõble President of India) [1] 

 

ôWe are now living in the era of globalization. Today globalization is realty with new opportunities as well 

as accompanying threats. Our agriculture has to position itself to face growing competition from 

overseas due to emerging integration of Indian economy with global economy. Our products now need 

to meet international quality standards at competitive prices. We need to position our farming 

community to take advantage of new markets being available to us as a result of globalization. 

Agricultural education should, therefore, be inclusive of imparting knowledge about various aspects of 

international trade in agriculture. We, therefore, should appropriately reorient our agricultural education 

system.ô 

                   (Bhairon Singh Shekhawat, 2006, Honõble Vice President, GOI) [2] 
 

óAgriculture research must focus on priorities that meet national prioritiesô 

                                 (Her Excellency the President of India, Shrimati Pratibha Devisingh 

Patil, 2010) [3] 

 

 India supports about 18% of global population and over 15% of livestock, on less than 5% of the 

worldôs water resources and about 3% of global land. Agriculture provides employment to around 52% 

of the workforce [4] and contributes almost 18% of out GDP. There are more than 6 lakh village, home to 

millions of farmers and farm workers. Therefore, in India, agriculture is not merely a profession or a 

business but is synonymous with way of our living. It is the spinal cord of our rural living. It determines 

the shapes of our traditions and deeply influences progress of our civilization. It is therefore the main 

reason of receiving main focus under five year plans after independent in 1947. 
 

 Today India ranks second worldwide in farm output including largest producer of fresh fruit, 

anise, fennel, badian, coriander, tropical fresh fruit, jute, pigeon peas, pulses, spices, millets, castor oil 

http://en.wikipedia.org/wiki/Tropical
http://en.wikipedia.org/wiki/Jute
http://en.wikipedia.org/wiki/Pigeon_pea
http://en.wikipedia.org/wiki/Pulses
http://en.wikipedia.org/wiki/Spice
http://en.wikipedia.org/wiki/Millet
http://en.wikipedia.org/wiki/Castor_oil
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seed, sesame seeds, safflower seeds, lemons, limes, cow's milk, dry chillies and peppers, chick peas, 

cashew nuts, okra, ginger, turmeric guavas, mangoes, goat milk, buffalo milk and meat.[5][6]  and also 

Coffee.[7] ;  second largest producer of cashews, cabbages, cotton seed and lint, fresh vegetables, 

garlic, egg plant, goat meat, silk, nutmeg. mace, cardamom, onions, wheat, rice, sugarcane, lentil, dry 

beans, groundnut, tea, green peas, cauliflowers, potatoes, pumpkins, squashes, gourds and inland 

fish.[5][9] It is the third largest producer of tobacco, sorghum, rapeseed, coconuts, hen's eggs and 

tomatoes[5][9] . India accounts for 10% of the world fruit production with first rank in the production of 

mangoes, papaya, banana and sapota. It also has the world's largest cattle population (281 million)[8]. 

Similarly, the food grain production has marched from 51 mt in 1950-51 to 230 mt in 2009-10 with 

increased productivity of most of the crops. Taking the example of rice and wheat, presently the average 

productivity of rice is 3.3 t/ha, roughly doubles the average of 1960 and wheat productivity is 2.8t/ha, 

triples of 1960. From a nation importing food grains, we became self sufficient in food security showing 

exemplary progress of Indian agriculture.  

 

2. Adverse Trend of Rural Economy 

On other hand, if you analyze over all scenario of rural India, the facts and figures are not very 

sound and progressive mainly because of the following reasons;  

i. Agriculture share to GDP has declined from nearly 51 to 18% during 1951 to 2008,  
ii. Majority of the labor force (52%) continues to depend on agriculture,  
iii. About 75% of Indiaôs poor live in rural areas, 
iv. More than 60% of the cultivable land is still under rain fed farming where impressive 

productivity gains have not been realized compared to irrigated conditions.  
v. During the last two decades, the average annual growth of agriculture sector was less 

than half (around 3%) of the overall average growth of the economy (6 - 7%).[10] (NAAS, 
2009).  

vi. The ratio of agricultural land to agricultural population has shrunk to 0.3 hectares per 
person in India, as compared to over 11 hectares per person in the developed 
countries. The average size of the landholding has declined to 1.32 ha in 2000-01 from 
2.30 ha in 1970-71, and absolute number of operational holdings increased from about 
70 million to 121 million. If this trend continues, the average size of holding in India 
would be mere 0.68 ha in 2020, and would be further reduced to a low of 0.32 ha in 
2030. This is a very complex and serious problem, 

vii. Rising cost of farm inputs, healthcare and education, and 
viii. Increasing debt and suicides lead to migration from rural to cities. 
 

Due to demographic reasons, per capita availability of land, water and other natural resources will 

continue to decline. This highlights that holdings already small are likely to further decrease in size; 

making economic viability of farming the big issue. Small and marginal farmers do not have surpluses. 

Imbalance in production and excessive debt burden are driving farmers to desperation and even losing 

faith in agriculture. Their plight due to uneconomic returns from limited land holdings gets further 

compounded due to the rising cost of farm inputs, healthcare, education and social evils like ódowryô and 

ómrityubhojô etc which often takes them debt trap and suicides. 

The published information from different sources indicate that our country is self sufficient in food grain 

production and sufficient food grain (rice and wheat) is in buffer stock  that can feed India for next 4-5 

years  but the India requires 250 mt food grains every year to feed our population i.e.121crores (2011) 

and we are producing only 230 mt. Further, there are number of daily news of deaths and suicides due 

to either hunger or debt. This shows something different story of present India. Recently, chief justice of 

http://en.wikipedia.org/wiki/Sesame
http://en.wikipedia.org/wiki/Safflower
http://en.wikipedia.org/wiki/Lemon
http://en.wikipedia.org/wiki/Lime_(fruit)
http://en.wikipedia.org/wiki/Milk
http://en.wikipedia.org/wiki/Chick_pea
http://en.wikipedia.org/wiki/Cashew_nut
http://en.wikipedia.org/wiki/Okra
http://en.wikipedia.org/wiki/Ginger
http://en.wikipedia.org/wiki/Turmeric
http://en.wikipedia.org/wiki/Guava
http://en.wikipedia.org/wiki/Mango
http://en.wikipedia.org/wiki/Goat
http://en.wikipedia.org/wiki/Water_Buffalo
http://en.wikipedia.org/wiki/Agriculture_in_India#cite_note-faostat.fao.org-1
http://en.wikipedia.org/wiki/Agriculture_in_India#cite_note-faostat.fao.org-1
http://en.wikipedia.org/wiki/Agriculture_in_India#cite_note-3
http://en.wikipedia.org/wiki/Cashew
http://en.wikipedia.org/wiki/Cabbage
http://en.wikipedia.org/wiki/Cotton
http://en.wikipedia.org/wiki/Garlic
http://en.wikipedia.org/wiki/Egg_plant
http://en.wikipedia.org/wiki/Goat
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http://en.wikipedia.org/wiki/Onions
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supreme court of India warned the Govt of India that country could be divided into óAmir Bharat (Rich 

India)ô and óGarib Bharat (Poor India)ô and ordered government that none of the citizen should die due 

to hunger and sufficient food grains availability should be ensured to the needy citizens. 

 

3. Agriculture Education in India 

óOur university system is, in many parts, in a state of despairé.In almost half the districts in the country, 

higher education enrollments are abysmally low, almost two third of our universities and 90% of our 

colleges are rated below average on quality parametersé I am concerned that in many states university 

appointments, including that of vice chancellors, have been politicized and have become subject to 

caste and communal considerations, there are complaints of favoritism and corruptionô.                                         

(Dr. Manmohan Singh, 2007) [11] 
 

Education in its best form teaches people what they do not know, enhances understanding levels, 

moulds people behavior and finally makes people ógood human beingô. Education should be based on 

national priorities and well being of the society. Therefore, the educational institutions are known as the 

treasures of knowledge. They act as the agents of social change and transformation. The only mission 

of any institution of higher education must be the pursuit of óKnowledgeô in its best form and spirit. The 

expectations from the higher education are those of society and not only the students or teachers or 

educationists. 

 

 There was no Department of Agriculture in British India until 1870 when a proposal was made 

to establish a Department of Agriculture and Commerce. On the request of Lord Mayo, Governor 

General, the óDepartment of Revenue, Agriculture and Commerceô was created in 1871 ion place of 

óDepartment of Agriculture and Commerceô.  Allan Octavian Hume became the first Chief of the 

Department of Revenue, Agriculture and Commerceô in 1879 stated that neither the óDepartment of 

Agricultureô was established in its original form not put any emphasis on agriculture and farmers in India. 

However, óHorse Breeding Farmô was opened in 1839 just to look after the health and breeding of 

horses which were the need of British army (table 1). This indicated that the animal science including 

breeding particularly horse breeding was preferred over cattle, buffalo, goat, sheep and camel mainly 

because of army need of the British Empire.[12]  

 

     Table 1. Year of establishment of veterinary institutions during pre-independence period 

 

Year Veterinary Institution/Station 

1839 Horse Breeding Farm cum Cattle Farm 

1882 Veterinary College of Ludhiana 

1882 Publication of quarterly journal of veterinary sciences and animal management started 

1884 Recommendation for establishment a Veterinary College in Bengal (Bihar, Orissa and Assam) 

1902 Indian Civil Veterinary Department 

 

The series of drought occurrence in latter half of nineteenth century particularly in 1890s forced 

government to consider the importance of agriculture and establish institutions of agricultural education 

and research and as a result, Imperial Agricultural Research Institute (IARI) was established at Pusa, 

Bihar in 1905 and  five agricultural colleges at Cawnpur (Kanpur-UP), Sabour (Bihar), Poona (Pune) and 

Nagpur (Maharashtra), Lyallpur (Punjab) and Coimbatore (TN) in 1907 and one each of Agriculturist, 

Economist, Botanist, Agricultural Chemist, Entomologist and Mycologist were appointed in each 
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colleges. Later in 1929, Imperial (now Indian) Council of Agricultural Research (ICAR) was established 

to meet the need at national level. The main mandate of ICAR was thought agricultural research and 

publication not agricultural education. The Royal Commission on Agriculture recommended the 

constitution of ICAR as its primary function would be to promote, guide and coordinate agricultural 

research throughout India and would not exercise any administrative control over Imperial (Indian) or 

state research institutions. These objectives were continued till 1965 when it was reorganized and Dr. B. 

P. Pal became the first Director General of the ICAR. 

 -

. First Education 

Commission was set up under the chairmanship of  Dr. Sarvepalli Radhakrihnan just after 

independence in 1948-49 to recommend the guidelines and directions for university education in India 

and commission suggested to open óRural Universitiesô in India for practical education for development 

of rural India. However no progress was made until the Chief Minister of Uttar Pradesh, Pandit Gobind 

Ballabh Pant took keen interest to establish a rural university and constituted two members team 

namely A. N. Jha, Chief Secretary of Uttar Pradesh and Harpal Singh Sandhu, a farmer who had settled 

in the Tarai area of Uttar Pradesh and this team recommended establishment of an Agricultural 

University on the pattern of Land Grant System of USA. One more expert team of five members 

including Agriculture Secretary and Directors of Agriculture but no educationist or agricultural scientist in 

the team, visited USA in 1955 and suggested setting up rural university in Uttar Presesh (Tarai region), 

West Bengal, Bihar, Orissa, Travancore-Cochin and Bombay state (Anand). Therefore, the Land Grant 

System of USA became the beginning of agricultural education in India and in 1960, first agricultural 

university, óGovind Ballabh Pant University of Agriculture and Technology, Pantnagar (Uttarakhand) 

came into existence in India.  

Presently, ICAR is the apex body for co-coordinating, guiding and managing research and education in 

agriculture including horticulture, fisheries and animal sciences in the entire country [13]. Further, the 

Department of Agriculture Research and Education (DARE) was created under ICAR to intesify 

agriculture research and education in India. But in true sense, ICAR has a little role on agricultural 

education in spite of a new creation of óDirector General Educationô. As a rule, all education system as 

well as agriculture education in India is governed by óUnion Grant Commission Act, 1956. More over the 

education including agricultural education is a state subject, therefore, center government can play a 

role of suggestions, guidance and grant. At present there are 46 state agricultural universities; five 

deemed universities, one Central Agricultural University and 589 Krishi Vigyan Kendras (KVK) spread 

across the country. Hence it is one of the largest national agricultural systems in the world. The Council 

acknowledges importance of partnerships and synergies of different stakeholders in providing 

technological solutions for agriculture. It has developed organizationôs Intellectual Property Rights (IPR) 

domain, and has implemented its Guidelines for Intellectual Property Management and Technology 

Transfer/ Commercialization (ICAR, 2006). 

There are 490 universities and 20,769 colleges of higher education in India and 2,052 and 541 

thousands of graduate and post graduate students, respectively are passing every year (table.2). Out of 

this, the share of graduate and post graduate in agriculture degrees were only 8 and 4 thousands, 

respectively (Table.3). [14] The expenditure on education including higher education is only 3.46% of the 

GDP with only 0.67 on university and higher education and 0.28% on technical education  
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Table.2. Number of graduate students in different faculties in 2003 

Faculty/Courses Number of Pass- outs (Thousands) 

Male Female Total 

Arts 547 425 973 

Science 196 132 328 

Commerce 228 145 373 

Education 58 48 106 

Engineering/Technology 101 27 126 

Medicine 23 16 39 

Agriculture 7 1 8 

Vet-Science 1.2 0.3 1.5 

Law 47 11 58 

Others 28 11 39 

Total 1,235 817 2,052 

Source: UGC (2003) 

 

 Table 3. Number of institutions of higher educating in India 

Numbers Numbers 

A. Universities   

  i. Central Universities 20 

 ii. State Universities 216 

 iii. Institutions Deemed to be University 101 

 iv. Institutions of National Importance 13 

 v. Research Institutions 140 

 Total 490 

B. Colleges   

 i. General Education 11,698 

 ii. Engg. & Tech. and Arch. 1,562 

 iii. Medical (All/Ayur/Homeo/Unani) 2,053 

 iv. Teachers Training 1,669 

 v. Polytechnics 1,274 

 vi. Others (Law/mgt/MCA/IT/Agric. Etc. 2,513 

 Total 20769 

    Source: UGC (2003) 

 

   Table 4. Expenditure on education 

Name of the sector Expenditure as % of GDP 

States/UTs Centre Total 

Elementary education 1.23 0.38 1.61 

Secondary education 0.83 0.07 0.89 

University & higher education 0.51 0.16 0.67 

Adult education 0.00 0.01 0.01 

Technical education 0.18 0.09 0.28 

Total 2.75 0.71 3.46 

 

4. Present Scenario of Higher Agricultural Education in India 

 ICAR is conducting national eligibility test for admission of 15% of total intake of UG and PG 

seats in agricultural universities every year. Besides, every university is conducting separate qualifying 

test for admission of remaining 85% UG and PG seats of the state. It is again very unfortunate that 

every state has reserved 85% of total seats for state candidates. The most unfortunate part of 
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agricultural education is the admission policy that allows all 10+2 students of science (Bio & Maths.) and 

agriculture streams to enroll for B. Sc. Ag degree in agricultural universities but hardly very few students 

from agriculture stream get admission because of tough competition, hence most of the science steam 

students get admission in agricultural universities for undergraduate degree. More over these students 

are coming from cities and town and donôt have much knowledge of agriculture and rural India. The 

students passing intermediate from agriculture stream manage to enroll in some of the post graduate 

agriculture colleges that are affiliated with some traditional public and private universities. Further, the 

students of science stream are also eligible to get admission in most of the post graduate programs with 

our knowledge of agriculture because of wrong admission policy. The situation becomes much more 

aggravated once our pass out agricultural graduates prefer government jobs or in multinational 

companies which are situated in big cities. Nearly 10% graduate students get admission in post 

graduate programs and only 2% in doctorate degrees, it is alarming situation as far s concerned to rural 

development in India.. 

 Normally all agricultural universities in India have different faculties like agriculture, veterinary, 

Agricultural Engineering and home science. Some of the universities have expanded its area and 

created new faculties like fisheries, agro-forestry, horticulture and basic sciences. Hence, our agriculture 

universities are awarding degrees in B. Sc. Ag, B. V. Sc., B. Sc. Home Science, B. Sc. Food 

Technology, B. Sc. Biotechnology, B. Sc. Dairy Technology and B. Sc. Agro-Forestry. At post graduate 

and Ph. D. levels, the degrees are awarded in most of the agriculture disciplines. Most often it is said 

that collaborative teaching, research and extension activities should be carried out for effective 

implementation but our scientists prefer to work in isolation rather than collaboration. Further, óCollege of 

Basic Sciences and Humanitiesô was conceptually established in all the agricultural universities with 

faculty of biochemistry, chemistry, mathematics, microbiology physiology just to support agriculture 

science and impart knowledge to agriculture graduates related to the crops, fruit, fisheries and animals 

but our scientists want only work on gene and gene technology so that they may publish some of the 

research papers and may be popular in the society.  

 Distance learning and opening of óOpen Universitiesô have revolutionized the modern education 

system in India and abroad. Recently the centre government has opened doors to private houses in 

higher education under óPublic-Private-Partnership Modeô and as a result, numbers of private 

institutions/universities have come up mostly in technical education including engineering and medical 

education. These private universities have drawn attention of scholars and high profile teachers 

because of lucrative packages. Therefore, talented teachers are joining the private institutions and 

making volume in government institutions because of slow employment process. It is believed that 

private institutions are imparting nearly 50% higher education in India.  

 

5. Scenario of Rural Development in India 

ôThink life without bread, 

Think bread without food grains, 

Think food grain without farm, 

Think farm without agriculture, 

Think agriculture without farmers, 

Think farmers without technology, 

Think technology without knowledge, 

Think knowledge without developmentô. 
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óIf the village perishes, India will perish tooô     (Mahatma Gandhi) 
 

All the components of development i.e. rural development from bread to knowledge are interwoven and 

the success of each component depends greatly on the success of other components. Therefore, the 

progressive enhancement of knowledge/technology empowerment of our farmers should be the center 

point of all rural development programs so that our farmers may lead a life without deprivation and with 

affordable access in real terms to bread, clothe, shelter, basic education, and healthcare. Such an 

empowerment is of critical importance particularly is respect of small and marginal farmers that 

constitute > 82% of total land holders, landless agriculture labors and farm women, otherwise the 

deteriorating situation would cause big social unrest and even threaten to our food security. 

 

Rural development is conceived as a base for overall national development in Indiaôs pre and post 

independence era. Since independence, extensive development efforts have been made for all round 

development of rural areas and poor section of our society in particular but the early programs did not 

provide ample chances of development of weaker sections as most of the programs bypassed them. 

The term óruralô in Indian administrative context, refers to the non- municipal areas of the country, which, 

by and large, is represented by the agricultural productive system and lack certain urban amenities and 

facilities. According to James H Cropp [15] , óRural development is a process which aims at improving the 

well being and self realization of people living outside the urbanized areas through collective effortsô. 

Therefore, rural development as a concept connotes over all development of rural area with a view to 

improve the quality of rural life. In other words, it encompasses improvements at the levels of living 

including employment, education, health and nutrition and a variety of related social services. World 

Bank defines rural development as óthe strategy designed to improve the economic and social life of a 

specific group of people i.e. the rural poor. It involves extending the benefits of development to the 

poorest among those who seek a livelihood in the rural areas. The group includes small scale farmers, 

tenants and landlessô. 
 

6. Purpose of Rural Development 

 William R. Lassey [16]  is of opinion that rural development should focus on; 

i. Preservation of ecological integrity with view to providing continuing supply of life 
supporting resources, 

ii. Efficient and appropriate use of land, 
iii. Healthy living conditions, 
iv. Aesthetically pleasing environment, 
v. Effective social, economic and governmental institutions, 
vi. Improved human welfare in terms of minimal economic and social level, 
vii. Physical structure and adapted landscape of pleasing design, and 
viii. Comprehensiveness that is full range of physical, biological and human factors in rural 

region. 
 

 Rural development, inter alia, requires free and adequate flow of quality information in several 

connected areas, its easy availability, transfer and utilization.[17] Therefore, information requirement for 

rural development fall into two major categories; 

 

a. Information for development 
i. Industry,  
ii. Agriculture, 
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iii. Population, 
iv. Health, 
v. Education, 
vi. Remote sensing, 
vii. Disaster management, 
viii. Meteorology, 
ix.  Recreation etc. 

b. Information about development 
i. Socio-economic data, 
ii. Trade and investment, 
iii. Legal aspects, 
iv. Anthropological and cultural aspects, and 
v. Resource management. 

 

6.1. Rural Development Programs 

The words of Mahatma Gandhi that, óIndia lives in villagesô, holds true even today as nearly 70 

percent of our population resides in rural areas. There are more than six lakh villages, with millions of 

farm families and millions of farm workers in our country, hence, it is difficult to visualize a prosperous 

India without rural development The information for development as well as about development are 

essential for planning and implementation of rural programs for bringing prosperity to the rural areas. 

The number of public and private rural development programs has been launched in different parts of 

India after independence but following are worth to mention here as these programs made significant 

change in rural areas.  

i. National Rural Employment guarantee Act (NREGA)- now MREGA, 
ii. Sumpurna Gramin Rojgar Yojna (SGRY)- Employment scheme for rural masses. 
iii. Pradhanmantri Gram sarak Yojan- PM village road scheme (25 December, 2000) 
iv. Indira Awas Yojna- House scheme (1985-86). 
v. Central Rural Sanitation Program (1986). 
vi. Council for Advancement of Peopleôs Action and Rural Technology (CAPART), 1986 
vii. Rajiv Gandhi National Drinking Water Mission (1991), 

viii. National Social Assistance program (1995)- Financial assistance scheme for 
unemployed, old, sick and disabled citizens 

ix. . Watershed Development Program (1 April, 1995) 

 Drought Prone Area Program (1973-74), 

 Desert Development Program 91977-78), and 

 Integrated Watershed Development Program (1989-90) 
x. District Rural development Agency (1 April, 1999) 
xi.  Swarnajayanti  Gram Swarojgar Yojna ï 25 September 2001. 
xii. Accelerated Rural Water supply Program 
xiii. Indira Gandhi National Pension Scheme for Old Citizens (19 November, 2007), 
xiv. Computerization of Land Records, 
xv.   Establishment of óNational Farmersô Commissionô (Dr Swaminanthan- Chairman) 
xvi. National Policy for Farmers, 2007, 
xvii. The Agricultural Debt Waiver and Debt Relief scheme, 2008, 
xviii. Advancement of Rural Technology scheme (ARTS), 
xix. Assistance to NGOs. 

 
 
 
 



162 
 

6.2 Basic Problems of Rural India  

óSlow agricultural growth is a concern for policymakers as some two-thirds of Indiaôs people depend on 

rural employment for a living. Current agricultural practices are neither economically nor environmentally 

sustainable and India's yields for many agricultural commodities are low. Poorly maintained irrigation 

systems and almost universal lack of good extension services are among the factors responsible. 

Farmers' access to markets is hampered by poor roads, rudimentary market infrastructure, and 

excessive regulationô. 

(World Bank: "India Country Overview 2008[18]) 

 

The bread and butter of rural India come from agriculture, so the agriculture and rural India are 

inseparable from each other as both are dependent to each other in such a way if óone progresses, 

other will laugh and one recedes, other will weepô. Conclusively, the growth of agriculture is the base of 

happiness and prosperity in rural India. Rural India is not progressing as required due to instability of 

their agricultural production. Therefore, rural India is facing uncountable problems as enumerated 

below; 

 

A. Problems of Farm Production  
 Nearly 60% arable land is rain fed and totally dependent on rainfall that is uneven, erratic and 

insufficient, 
 Decreasing size of holdings due to fragmentation leading to often over-manned and resulting in 

disguised unemployment and low productivity of labor,   
 Low adoption of modern agricultural technology, hampered by ignorance of such practices, high 

costs and impracticality in the case of small land holdings, 
 Lack of proper irrigation infrastructure and overuse of water. the allocation of water is inefficient, 

unsustainable and inequitable, 
 A agricultural subsidies: hampering productivity-enhancing investment in agiculture, 
 Overregulation of agriculture leading to high costs, price risks and uncertainty. Government 

intervenes in labor, land, and credit markets. India has inadequate infrastructure and 
services.[19]  

 Slow progress in implementing land reforms and inadequate, 
 Inadequate finance and marketing services,  
 Poor and ineffective extension services, and 
 Inconsistent government policy. 

B.  Socio-Economic Problems 
Á Corruption in every sphere of life, 
Á Social evils: Untouchability, Dowry, Casteism, Regionalism, Linguism  
Á Illiteracy,                     
Á General socio-economic backwardness 
Á Unemployment, 
Á Crimes, 
Á Lack of finance for different programs, 
Á Deterioration of moral values, 
Á Low income 

C.  Political Problems 
Á Absence of Farmersô Organizationsô, 
Á Lack of law and order, 
Á Defunct óGram Panchayatô or óGram Sabhaô 

http://en.wikipedia.org/wiki/Agriculture_in_India#cite_note-wboverview-10
http://en.wikipedia.org/wiki/Agricultural_machinery
http://en.wikipedia.org/wiki/Irrigation
http://en.wikipedia.org/wiki/Agricultural_subsidies
http://en.wikipedia.org/wiki/Agriculture_in_India#cite_note-agriculturepriorities-11
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Á Increasing interference of political leaders in village level activities, 
Á Unstable government policies. 

D. Miscellaneous  

Á Scattered and improper transport facilities, 
Á Hygiene and sanitation, 
Á Inadequate medical facilities, 
Á Lack of good education, and 
Á Limited supply  of safe drinking water , and 
Á Inadequate infrastructure and services 

7. Agriculture Education vis ïa vis Rural Development 

 Our education system is working like a factory to believe in quantity not in quality. Certainly the 

agricultural education was not conceptualized on the need of rural India and what we are generating is 

similar to the products of traditional university. Our graduates neither want to work with farmers nor to 

settle in villages because of their job oriented grooming from very beginning. What we need from our 

agricultural universities to produce quality products i.e. agriculture graduates with their all round 

development so that they may cope up all challenging situations. They should have true rural heart with 

all types of capacity and ability to train, guide, support and help our rural masses.  

 Under present scenario, most of the things have drastically changed. For example, television 

(TV) has replaced radio that was earlier a main mode of information transmission. Now internet and 

video conferencing are replacing TV, hence, ICT (information and communication technology) has 

become most important source of information. Invention of cell phone is a new electronic gadget that 

has revolutionized our society. Remote sensing and geographical information system (RS & GIS) is a 

new discipline that may help to site specific crop management besides helpful in disaster management 

and also future projections. Climate change is another burning topic that needs attention of breeders to 

develop new plant types and agronomists to identify new agro-techniques for better adjustment of crops 

under changed environment. Water resources are shrinking hence the availability of irrigation water and 

its efficient use technologies and also crops resistant to drought need to be focused. Some of the 

frontier technologies like biotechnology, nanotechnology, ice agriculture, desert agriculture, biometrics, 

post harvest processing and value addition, bio-safety, marketing intelligence are in use for proper 

management of natural resources. Biotechnology has immense potential in developing new crops/plants 

with inbuilt resistance to major pests and diseases, nutritional improvement and tolerance to moisture, 

temperature and salinity stress. Patenting of new innovations and farmersô rights [20] are another aspect 

of WTO regime, therefore, its knowledge is required to be disseminated among students, scientists and 

farmers. Development of technologies for crop mix, crop diversification, desert management and 

alternate land use are the prime need of rain fed agriculture. The value added crops like medicinal and 

aromatic and also transplantation crops like spices, tea, coconut, palm etc may provide high returns to 

farmers. Efficient natural resource management, crop residue management, bio-fertilizers, bio agents, 

vermicompost, organic farming, plant clinic, rural management etc are new subjects of rural 

management. Recently, agri-business and its management, food chain retailing, contract farming and 

opening of agri-malls in big towns and cities are recent outcomes of globalization. The revised course 

curricula have opened new vistas and added new courses related to newly emerged challenges. In 

addition, some specialty courses like Liberal Education, National Service Scheme (NSS) and National 

Cadet Corps (NCC), Practical Crop Production (PCP), Plant Clinic, Rural and Work Experience 
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(RAWE), Ecology and Environmental Sciences have also been added in revised course curricula for all 

round development of our students. To equip our agriculture graduates with modern technologies as 

sated above, it is essential and urgent that the course curriculum should be changed and modified in 

accordance with changing environment. The mind set of our graduates should be widened in such a 

way so that they should always follow the path of righteousness, integrity and honesty of character and 

commitment to pursuit of excellence and above all, always be a god human being. Let virtues of 

compassion, care, humanism, harmony and ethics be integral part of their life. 

      The state government is responsible for extension of agro-techniques among the farmin 

communities. The Department of Agriculture under the Ministry of Agriculture has a big network of 

agriculture officers and specialists working at district and block levels with following main objectives; 

i. To disseminate the recent agro-techniques in the rural areas,  
ii. To provide training to farming communities and farm women,  
iii. To demonstrate the technology on farmersô fields.  
iv. To aware farmers about the wide spread of pests and disease, 
v. To provide farm inputs  and 
vi. To guide and support to farmers for the efficient natural resource management. 

 

Besides, there is a Department of Extension and Communicationô in every agricultural universities and 

ICAR institutes, that is engaged in creation of new innovations of extension and communication of agro 

techniques besides imparting knowledge of rural life, culture, housing, sanitation, health care, energy, 

water supply, roads rural sociology, rituals, mores and traditions to our UG and PG students as these 

are important for welfare of the rural masses. The Directorate of Extension in universities is the 

responsible for providing the training to farmers and also state government officials like BDOs, VLOs, 

progressive farmers, NGOs, etc. as they are engaged in rural development activities. ICAR has 

established óKrishi Vigyan Kendraô in each districts with experts of agronomy, plant protection, farm 

machinery, soil science and home science with mandate to disseminate the agro techniques, 

demonstrate the results of new innovations and train farmers and government officials. The óATICô 

(Agriculture Technology Information Center), óE-Chaupalô, óAgriculture Portalsô, óVideo Conferencingô, 

óFree Toll Numbersô are some of the new innovations have been implemented for the benefits of farming 

communities so that farmers may get recent agro-information either on telephone or internet for better 

adoption of modern agro-techniques for food security. It is again worth to mention that number of NGOs 

is working for the benefit of rural India. 

 

After 64 years of independence, some of social evils like untouchability, illiteracy, casteism, regionalism, 

communalism, linguism etc still exist in the society, that diminish the idea of national integration. The 

ideology like; óI am good, you are badô; óI am better, you are worstô, I am super, you are poorô are the 

cancer of our society and finally they donôt help each other. Corruption is on top in every sphere of life. 

High population is a major setback for development. Increasing inflation as well as increasing expenses 

on education and health care has intensified woes of farming communities. 

Higher agriculture education needs to play a major role in alleviating the poverty of rural India by 

uplifting their face values socially, economically and politically. This can be achieved by making them 

self sufficient in óRoti, Kapra, Makan, Shiksha and Swashthya (food, clothe, house, education and 

health). The above objectives can not be achieved by working in isolation but need combined sincere 

and honest efforts of government and agriculture institutions. Our agriculture graduates should be 

sensitized by their teachers to feel for poors and country and engaged themselves for the welfare of our 

óAnnadataô (food grain producers). Our students should be engaged with rural programs during their 
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study so that they may develop sympathy towards countrymen. Under NSS programs, students should 

go to village and mobilize farmers about social evils, sanitation, child adult and women education and 

health by demonstrating their benefits. Not only should our students, our scientists also visit the rural 

areas to identify the new problems of agricultural development and find out the solutions. We can not 

make our rural India happy until we all agriculturists will be ready to fight the war against hunger, 

poverty and social evils.  

 

8. Conclusion 

 Rural poverty, medical facilities, quality education, employment, sanitation and inhumane 

treatment of our rural masses are the great challenge to our planners as well as professionals. The 

present planning model has almost failed to fulfill the nationôs requirements. It is not denied that 

agriculture policy should focus on food grain security but also needs to cover some of the socio-

economic as environmental aspects equally so that sustainable development of nation and in particular 

agriculture and farmers may take place simultaneously. Besides, rural development should be the focal 

point of all developmental programs of state as well as centre governments and also should be 

implemented fairly for greater benefits the needy persons. Similarly, the higher agriculture education 

system needs to be modified according our needs. Of course, it should be mandate of our all agricultural 

universities to reorient its education, research and extension activities as per site specific need of rural 

India with special emphasis on changing scenario of globalization, climate change, ICT and food habits 

of masses for sustainable rural development in India. Therefore, it is a high time for teachers, students, 

government and intellectuals including rural social workers to realize their responsibilities to ensured 

bright future of our rural India. 
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Introduction  

Investments in knowledgeðespecially in the form of science and technologyðhave featured 

prominently in most strategies to promote sustainable agricultural development. Although many of these 

investments have been successful, there is a rising awareness of the role of human development in the 

field of entrepreneurship to enable innovations in agricultural development. Entrepreneurship is believed 

to offer ways to meet economic, social and environmental challenges within a globalised and uncertain 

world economy. In the current economic crisis it is gaining more attention and new evidence shows that 

entrepreneurship is a significant driver of productivity growth (Oosterwijk, 2008). In the context of 

education, a recent report by the Global Education Initiative of the World Economic Forum (2009) 

stresses the importance of entrepreneurship education and training. In their Framework for Agricultural 

Productivity, FARA (2006) highlights the critical importance of the quality of tertiary agricultural 

education to establish the necessary competencies of agricultural scientists, researchers, extension 

officers and farmers in raising their capacity to generate new knowledge or to access existing 

knowledge and to adapt, apply and transfer knowledge to others. Lessons from recent agricultural 

reform experiences point to AETs and the role they need to play in entrepreneurship education, 

innovation, productivity and growth in the agricultural sector (World Bank, 2007; OECD, 2009a). In a 

new knowledge-intensive agricultural sector, AETs increasingly need to produce a new generation of 

agricultural graduates with capabilities to actively engage in entrepreneurship and innovation.  

A renewed worldwide interest in entrepreneurship and innovation as drivers of economic growth and 

regional development makes policy makers turn to academia to contribute to development goals. At a 

recent UNESCO/OECD Workshop on Innovation for Development (UNESCO, 2009), the need to revise 

the curricula of institutions of learning to teach and promote entrepreneurial skills and risk-taking was 

highlighted. Indeed, across the world, many universities are assuming new roles and responsibilities 

towards development initiatives and engage actively in educating students about entrepreneurship and 

in providing innovation support infrastructure (Etzkowitz, 2008; OECD, 2009a).  

This paper shares some of the experiences of the Nelson Mandela Metropolitan University on the 

integration of entrepreneurial principles and philosophies in the scientific agricultural curriculum at its 

Saasveld Campus in George in South Africa. First, the concept of entrepreneurship will be explained 

briefly, followed by some background on entrepreneurship education in general. An explanation of the 

approach used in integrating entrepreneurship in agricultural education is presented next. The paper 
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concludes with some proposed practices to support the integration of entrepreneurship in agricultural 

education. 

 

The concept of entrepreneurship 

The most common explanations of entrepreneurship include reference to behaviours such as creativity, 

innovation, new-product development, new-venture creation, small business management and risk-

taking (Schumpeter, 1934; McClelland, 1967; Thompson et al., 2000; Timmons, 2009). Although many 

of the early research studies about entrepreneurship focused on identifying behaviors and personality 

characteristics that were believed to distinguish entrepreneurial individuals from non-entrepreneurial 

individuals, definitions emerged that narrowed the concept of entrepreneurship to be associated with the 

creation of new ventures. Still today, many associate entrepreneurship with the creation of new 

businesses. In some countries, entrepreneurship is linked to regional development programmes with the 

creation of new ventures to increase employment and output. In others, entrepreneurship means an 

increase in opportunities for certain designated groups, such as women or minorities to participate in the 

economy. Some countries simply seek to increase venture creation as such, being it high-growth firms, 

technology-based firms or just any form of venture that provides self-employment (Naude & Havenga, 

2005; OECD, 2009b). Nontheless, the dynamic processes of new venture creation remains an important 

part of entrepreneurship and innovation by ensuring new products, processes and organisational 

structures are introduced throughout the economy (OECD, 2009b). 

Entrepreneurship is however a broader and multi-faceted concept. Sharma (1999) describes 

entrepreneurship as ñé.acts of organizational creation, strategic renewal or innovation that occur within 

or outside an existing organizationò, with entrepreneurs being ñindividuals or groups of individuals, 

acting independently or as part of a corporate system, who create new organizations, or instigate 

renewal or innovation within an existing organizationé.ñ. This broader view of entrepreneurship is 

usually termed intrapreneurship, referring to entrepreneurship that occurs within organisations, as 

opposed to entrepreneurs establishing new ventures only. In recent years there has been an increased 

application of entrepreneurial principles in general society and community development settings, known 

as social entrepreneurship. A social entrepreneur is regarded as an enterprising person who applies 

entrepreneurial principles and skills in resolving social and community problems and to improve society 

in general Cherwitz (2002). The broader concept of entrepreneurship increasingly emphasises 

entrepreneurship as a mindset or an orientation - an orientation that favors pro-activeness, risk taking, 

competitiveness, autonomy and innovativeness (Lumpkin & Dess, 1996; Wong et al., 2005; Timmons, 

2009).  Entrepreneurs are seen to act on opportunities in creative ways, combining and managing 

production factors in unique ways in order to create value through innovation.   

 

Entrepreneurship education 

Many schools and institutions of further- and higher education offer courses in Entrepreneurship and 

Small Business Management (Hisrich & OôCinneide, 1996; Brockhaus et al., 2001). Due to its origins in 

the economics and business disciplines, entrepreneurship is mostly taught in commerce faculties, with 

little evidence of entrepreneurship teaching in agricultural courses. A range of approaches and 

methodologies are used, yet there does not seem to be consensus on the best approach to teach 

entrepreneurship. This is specifically so for teaching entrepreneurship to students enrolled for scientific 

and non-business qualifications, where it is mostly a once-off intervention over a specified limited time 

period, managed and taught exclusively by academics from the Business Administration field, with 

limited application to the disciplines of the particular non-business course (Dolabela, 1999). Overall, 
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there seem to be a lack of well-developed theoretical and conceptual frameworks to direct 

entrepreneurship teaching (Garavan & OôCinneide, 1994; Van Vuuren & Antonites, 2001; Fayolle, 2007; 

Barr et al., 2009). The most common approach in Europe and the USA seem to focus on the traditional 

business school model (Gibb & Hannon, 2006) which emphasises new venture creation, business 

growth, business planning and the traditional functional areas of management. Although necessary in 

terms of scientific content, it can be regarded as insufficient in terms of pedagogies and practices that 

need to ñéstimulate entrepreneurial attributes and values, provide insights into the entrepreneurial life-

world, allow for practice of entrepreneurial behaviours, develop emotional intelligence and promote the 

value of acquiring of tacit (experiential) knowledge under pressure...ò (Gibb, 2006). Teaching 

entrepreneurship should move beyond teaching the science of entrepreneurship only, towards teaching 

the art of entrepreneurship as well.  Where science refers to the theory of business which is based on 

the analysis of practical experience, the art of entrepreneurship involves the ability to apply the 

theoretical knowledge creatively and with initiative. It deals with perception, creative thinking, learning-

by-doing and creating useful outcomes. In line with the broader concept of intrapreneurship defined 

earlier, where the emphasis is on an entrepreneurial orientation, Gibb (1998) is of the opinion that a 

clear distinction needs to be made between the conventional approach to teaching and teaching to 

develop an entrepreneurial orientation.  

 

Integrating entrepreneurship education in agriculture  

In general the majority of agricultural courses offered by AETs are production / technical orientated, with 

more emphasis on scientific content than on general business content. Much of the curricula in 

agricultural education are also fragmented into different stand-alone subjects or modules. Instead of 

teaching agriculture as an integrated system, it is taught in this fragmented way (according to disciplines 

and modules), relying on the studentôs ability to integrate the different disciplines where necessary. 

Given that agricultural curricula consist mainly (and mostly exclusively) of scientific/technical disciplines, 

the crucial question is how to "fit" entrepreneurship to these curricula.  

The School for Natural Resource Management at the Saasveld Campus of the Nelson Mandela 

Metropolitan University (NMMU) adopted an alternative approach to agricultural education since the 

middle nineties. Entrepreneurship was introduced in the curriculum, yet without changing the curriculum 

- entrepreneurship was deliberately not introduced as an elective or a once-off intervention such as a 

stand-alone subject or a module in some existing subject. A two-pronged approach was taken: firstly the 

functional management areas were added to the curriculum, and secondly, continuous attempts are 

being made by academics to introduce entrepreneurship into each scientific/technical/management 

subject through teaching approaches and methods of delivery that contribute to developing an 

entrepreneurial orientation. This is done by integrating entrepreneurship in different phases. The 

introductory phase is one of influencing the mindset of the student towards the entrepreneurial 

paradigm. This could be by exposure to successful entrepreneurs, what entrepreneurs do, modern 

thinking of management, case studies, discussion of environmental trends, creativity and innovation, 

generating business ideas and exposure to the functional disciplines of management.  In the second 

phase, the various specialised agricultural disciplines (e.g. animal production, plant production, soil 

science, etc.) would be offered to students with lecturers constantly referring to trends and possible 

opportunities for entrepreneurial action. The third phase focuses on deeper integration of various 

disciplines to strengthen the systems perspective.  Idea generation and business feasibility studies are 

performed to facilitate a holistic view of agriculture. Teamwork by students is also necessary in this 

phase. Integrated in the third phase is a period of two semesters of work-integrated experiential learning 
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where students are assigned to a farm or agri- business for two six-month periods during their three-

year period of study. The purpose is to introduce the student to the realities of the workplace, and 

importantly, to afford the student the opportunity to personally apply the theory in practice and evaluate 

possibilities for entrepreneurial action. The first semester of experiential learning facilitates broad 

exposure to the activities of an agricultural business. In the second experiential semester the student is 

involved in a managerial role, with strategic and economic analyses and future planning and budgeting 

part of their duties. The emphasis is on learning whilst in employment, assessing the sustainability of the 

venture and making recommendations as to changes needed in the business. The experiential learning 

phase is a managed learning opportunity with carefully structured requirements (see Figure 1).  

 

 

 
Practical exposure Management exposure 

Work- integrated Experiential Learning Programme Cycle 

Market analysis 
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evaluation, 
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People 
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 Practices 
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Student Employer 

University 

Experiential 
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Figure 1. The work-integrated experiential learning programme cycle of the NMMU School for Natural 

Resource Management 

 

At the degree level, students can pursue individualised learning by allowing them to focus their learning 

in any industry of their choice within the Plant production and Animal production modules. Some 

interesting options from former students include specialization in quails, honey bees, sheep milk 

production, turfgrass management, aquaculture, blueberries etc. This further allows for entrepreneurial 

career development. 

 

 

Some features of this approach that is believed to help instill the entrepreneurial paradigm include:  
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 each lecturer, irrespective of their field of expertise, is committed to managing their subject in a 
way that fosters the entrepreneurial mindset and actions; 

 the principles of co-operative education are applied through group discussions and teamwork, 
fostering greater self-learning;  

 a full day is devoted, once a week, to an excursion to some farm or agri-business in the area to 
give students exposure to the realities of practice. Some form of entrepreneurial activity, or at 
least modern business practices, would dictate the venue. The excursion is not merely a sight-
seeing trip, but adds to the student's learning experience and building of networks; 

 students are encouraged to complete experiential learning overseas in an international context 
(financial means permitting). This adds to broadening the student's vision and experience; 

 students are exposed to guest speakers on a frequent basis, facilitating wider contact and 
helping towards future networking; 

 class time-tables are flexible and frequently changed on a weekly basis. This emphasises and 
simulates the unstructured business environment and facilitates better time management of 
students (and lecturers); 

 at fourth year level students are involved in team consultation projects in industry or in 
community projects; 

 

The above approach evolved by trial and error over the past couple of years, acknowledging it as part of 

the learning-by-doing mode of the entrepreneurial paradigm. It is endeavored through this integrative 

approach to move beyond the science of entrepreneurship towards learning the art of entrepreneurship 

as well.  Empirical evidence as to the success of this approach is not available; however, tracking the 

career activities of a number of former students confirms positive entrepreneurial behavior. 

 

Conclusion: some practices to support entrepreneurial teaching 

Drawing from practices and processes common to entrepreneurship development in higher education 

across the world (Rabbior, 1990; Laukkanen, 2000; Etzkowitz & Zhou, 2007; Harkema & Schout, 2008; 

Almeida, 2008; Mustar, 2009; OECD, 2009a), as well as our experience over more than a decade of 

attempting to integrate entrepreneurship in agricultural education, the following actions and practices to 

support entrepreneurial teaching strategies by AETs are proposed: 

 several and various teaching styles and approaches need to be used to help develop an 
entrepreneurial mindset tailored to the needs of different groups of students ï entrepreneurial 
pedagogies may include methods that are highly participatory and allows for inter-disciplinary 
teamwork, problem solving and integration of concepts   

 teaching methods and assessments should be constructed in ways that facilitate the 
development of an entrepreneurial orientation - a focus on attitudes, behaviors and skills in 
terms of opportunity recognition, creativity, innovation, dealing with uncertainty and pressure, 
etc. 

 the lecturer need to assume the role of facilitator and stimulate students through mentoring and 
coaching to be co-constructors of their own learning and career development ï this calls for a 
learner-centred approach and action learning through debates, critical discussion, critical 
thinking and continuous feedback  

 education must be real-time and real-world to help produce graduates ready for innovation, 
being it in the workplace or as self-employed entrepreneurs ï science and technology need to 
be combined with business competences and even practical life skills to develop analytical 
competencies, decision making abilities and independent and creative thought  

 experiential learning and attachments to private firms through work-integrated learning need to 
be emphasised ï this allows for competence-based training provided by firms to students and 
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also allows for establishing linkages between AETs and industry, which is important in terms of 
identifying priorities for research, extension and education 

 entrepreneurial education need to be integrated across faculties, disciplines and departmental 
boundaries and need to make provision for electives and non-traditional agricultural sciences 
such as, for example, project management, agribusiness, human resource management, law, 
leadership, strategic management and others  

 introducing entrepreneurship in AET curricula need to be made formal and be supported by top 
management through endorsement at the strategic and operational level through commitment 
of the necessary resources - departmental buy-in and ownership by academics is equally 
important   

 curriculum development processes need to be linked to industry to ensure demand-side needs 
are captured through stakeholder workshops, consultations, etc.  

 developing an entrepreneurship research thrust across departmental boundaries may be 
valuable in the process of stimulating an entrepreneurial orientation amongst academics and 
also provide a valuable resource for teaching material 

 students can be involved in industry consulting projects or community outreach to further 
strengthen real-life educational experiences 

 when preparing assignments, actual business environments can be simulated and supported 
with guest lecturers from industry to present lectures 

 

By committing to the above, a supportive environment can be created for the development of an 

entrepreneurial orientation, which in turn may encourage innovative behaviour amongst both staff and 

students. AETs can play an important role in sustainable development - they have a captured audience 

of potential new entrants to agriculture and the opportunity to help produce a new generation of 

agricultural graduates, able to actively engage in entrepreneurship and innovation. 
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Problem Statement 

After the achievement of independence in 1991, Armeniaôs higher educational system faced several 

important challenges. As the economical and social infrastructure of the country was changing, 

privatization of land and other production means were undertaken; there was an urgent demand to 

revise higher education curricula by including new specialties required for the needs of market economy 

and excluding old, non-marketable specializations. In the early transition years, many agricultural 

universities of post-socialist countries started reorganization. Armenia also followed the other former 

Soviet republics and started to implement reforms in the agricultural higher educational system. Initially, 

these reforms were based on the best considerations of higher education faculty and administration in 

consultation with international specialists in curriculum development. Several U.S and European 

agribusiness curricula were examined and served as the model for these evolving educational programs 

for managers of agribusiness firms. The newly created Armenian Agricultural Academy (AAA, now 

Armenian State Agrarian University or ASAU) designed a new curriculum, preparing agricultural 

specialists within the framework of a three-step education system: baccalaureate, graduate and 

postgraduate programs. New specializations were introduced to adjust to the new environment. 

Additional new specialties are being considered in order to further adapt education to the current needs 

of the agro-food system of Armenia.  

 

However, the changes in agricultural higher education in Armenia are taking place very slowly. In 

general, the design and change of the curriculum are being carried out in isolation by academicians only 

and there is a wide curricular bias caused by existing faculty expertise and interests. Most current 

academicians in Armenia were trained during the period of centrally controlled and planned educational 

systems. The programs are mostly collections of courses and the existing teaching methods and 

materials do not foster critical thinking and communication skills. One problem appears to be that 

curriculum is being developed and revised by academicians without industry input. It is quite possible 

that the agribusiness firms are changing quickly in Armenia than the academic administration. 

 

It is widely recognized that academia should prepare students for the job market as well as provide 

general education (Wachenheim and Lesch, 2002). An important aspect of agribusiness education is 

that industry leaders expect graduates to have several skills that improve the management capacity of 

the firm.  This responsibility means that curriculum development and implementation must not be 

conducted by academicians in isolation. Industry must participate and play an active role in curriculum 
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design and curricular reforms if graduates are to have the capabilities to manage the agribusiness firms 

in a changed environment. In order to develop unique qualities to understand on-the-job tasks as well as 

suitable behaviours, skills and competencies, the industry must be consulted by academicians to reveal 

all the characteristics that describe a recent graduate well-suited for employment. The skills and 

competencies of graduates necessary to be successful in their chosen career must be translated into 

the academic curricula of agribusiness. 

 

Objectives 

The overall goal of the current study is to establish a solid partnership with the growing food and 

agribusiness sector of Armenia and through formal queries and explicit consultations reveal the major 

revisions and changes needed in the current phase of curricular reforms of ASAU relating to 

agribusiness programs. Baker G.A., Wysocki A.F., and House L.O; Baker G.A., Wachenheim and 

Lesch, Wysocki A.F, House L.O and Batista J.C; and Litzenberg and Dunne have all described the need 

and opportunities of academicians partnering with industry representatives to develop curriculum. While 

there may be a synergistic effect between research and teaching in agribusiness (Dooley and Fulton, 

1999) this study is focused on curriculum. Agribusiness education must be up-to-date and meet the 

needs of the industry. The main objective of this study is to quantify industry preferences for agricultural 

higher education of Armenia, in particular agribusiness industry preferences for agribusiness education. 

The study identifies the skills, capabilities and experience the food and agribusiness companies look for 

in their new employees with the potential to become future leaders in their firms.  

 

Methodology  

Data for this study was gathered using a structured face-to-face interviewing technique with senior 

executives, business owners and top/middle-level managers representing the food and agribusiness 

industries of Armenia. One or two executives from each company involved in decision-making for 

recruitment and hiring new employees were interviewed. These companies included agricultural 

processing companies like wineries and brandy factories, meat, dairy, fruit and vegetable processing 

companies, companies involved in horticulture, aquaculture, arboriculture, firms dealing in agricultural 

inputs and machinery as well as agricultural banks and credit organizations. International and regional 

agribusiness companies operating in Armenia also were targeted.  

 

The survey instrument was the same as used in the AGRIMASS survey conducted by Litzenberg and 

Schneider in the mid-1980s with modifications to the Armenian situation and adaptations to modern 

agribusiness management techniques. The Agribusiness Management Aptitude and Skill Survey 

(AGRIMASS) was designed to solicit comparative rankings of alternative skills and characteristics of 

agricultural economics graduates required by a wide array of agribusiness firms (Litzenberg and 

Schneider, 1987).  

 

The AGRIMASS survey methodology was also used by Boland and Akridge in 2004 to identify the 

progress made by agribusiness education programs in the two decades since the original work by 

Litzenberg and Schneider and was the basis of the USDA national commission on food and 

agribusiness management report (See Akridge, 2004). The survey instrument focused on a total of 78 

parameters/variables thought to be important to agribusiness firms in Armenia and based on the 

historical success by the authors above. The parameters were grouped in the following 7 categories:  

1. Business and economics,  
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2. Computer, quantitative and management information,  

3. Technical skills,  

4. Communication skills,  

5. Interpersonal qualities,  

6. Employment and work experiences and  

7. General higher education experience.  

 

Most of the skills identified in AGRIMASS are considered of some importance for higher education 

curricula and certainly make contribution to the skills of an agribusiness manager. The purpose of this 

study is to establish a rank order of these skills so that during curriculum development these skills can 

be prioritized as they are added to existing or new courses. The technical skills listed under Section C of 

the survey instrument were designed to be highly specific so that different types of firms could respond 

to the technical needs for their specific industry. 

 

A 5-point Likert scale was used to show the relative importance of each character as well as the ranking 

of each category. The survey form also contained questions on firm size, type, number of employees 

and sales volume.  

 

Profile of Respondents 

A total of 100 executives from 80 quite diverse companies were interviewed and completed the survey 

instrument. The respondents were grouped into seven categories according to firm type8:  

(1) Wineries and Brandy Factories [10];  

(2) Meat and Dairy Processing [19];  

(3) Fruit and Vegetable processing [15];  

(4) Other agricultural processing [16];  

(9) Food Wholesaler/Retailer [9];  

(10) Agricultural Banks and Credit Organizations [10]; and  

(13) an ñOtherò category [20].  

 

The other category included seven firms that categorized themselves as ñOtherò plus the following 

original firm types: (5) Horticulture and Arboriculture [2]; (7) Aquaculture and Fisheries [2]; (8) Firms 

Dealing with trade of Agricultural Inputs and Machinery [3]; (11) Agricultural Cooperatives [3]; (12) 

Ministries, International Organizations and NGOs [3]. Thirteen firms (categories 5, 7, 8, 11, 12) were not 

considered to be representative of the overall firm type due to the low number of responses and were 

therefore included in the ñotherò category.  

 

Some respondents were reluctant to provide information about the number of employees of the 

company or their sales volume. From the data provided we concluded that the average firm represented 

had 165 employees, although that number ranged from 3 to 1,200. About 40% of firms had more than 

100 employees.  

 

                                                      
8 Note that the number in parentheses is the category number entered in the database from the original survey instrument.  Categories 5, 

7, 8, and 11 were added to the seven firms originally classified as other and entered in the 13 (Other) category. There were no firms 

surveyed that represented the Grain processing and marketing category. The number following the category description in brackets [ ] is 

the number of firms in the category that responded to the survey.  Note that one firm did not categorize their business activity. 
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The average respondent had about 8.8 years of working experience with the firm. Overall, the 

respondents represented a wide array of years of experience with the firm. Respondents with less than 

5 years of employment with the company represented about 32% of the sample; 5-10 years represented 

40%, 11-20 years represented 21% and more than 20 years of employment with the company 

represented about 7% of the respondents. About 94% of respondents had higher education 

qualifications (including 20% with an MS or PhD degree), only 5 respondents had vocational education 

which is considered to be uncompleted (semi-complete) higher education. The majority of the 

respondents were between 31 and 50 years old (60%) and about 23% were more than 51 years old. 

There were also young executives in the sample: about 17% of the respondents were between 16 and 

30 years old.  

 

 

Results 

Table 1 shows the numerical results for the 100 respondents to the survey relating to 78 skills and 

experience in seven general categories. The average response and overall rank (out of 78) is given for 

each skill or characteristic. For each category the p-values are calculated for a .01 level of significance 

using a comparison of the average response for each skill with the mean for the category to reveal 

which variables within a category are significant. The results also include the difference from the mean 

for each average response and the overall rating of each skill.   

 

The agribusiness industry representatives ranked the seven categories in the following order, where the 

average rating on a 5-point scale (where 1 = lowest requirement and 5 = highest requirement) for the 

category is given in square brackets: 

(1) Personal Qualities [4.19] 

(2) Communication Skills [4.12] 

(3) General Higher Education Experience  [3.38] 

(4) Business and Economic Skills [3.31]  

(5) Employment and Work Experience [2.57]  

(6) Quantitative computer and Management Information Skills [2.54] and  

(7) Technical skills [2.29].  

 

Agribusiness respondents valued personal qualities and communication skills considerably higher than 

other skills and experience included in the survey.  
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Table 1. Agribusiness Skills Proficiency for Armenian Agribusiness Middle-level 

Managers  

  

 Rank 

Within 

Category 

Description of Skills 
        

A Business and Economic Skills 

Average  

Response* 
 p-value 

Diff. fr om 

Mean 

Overall  

Rank 

1 

 Marketing Administration ( Systems, Strategy, Organization, 

Structure, Subject: Management) 3.97 *  0.000 0.66 20 

2  Consumer behaviour analysis (economics) 3.90 *  0.000 0.59 24 

3  Professional sales techniques 3.89 *  0.000 0.58 26 

4  Identify and manage risks and uncertainty 3.79 *  0.000 0.48 30 

5  Financial statement analysis 3.71 *  0.000 0.40 33 

6 

 Identify , monitor and evaluate key performance areas and 

progress towards the objectives and goals of the firm 3.70 *  0.000 0.39 34 

7 

 Firm/ industry (micro) economics (supply, demand, and price 

determination) 3.68 *  0.000 0.37 35 

8  Develop business policies and programs for agribusiness firms 3.65 *  0.001 0.34 36 

9  Objectives and goals for agribusiness firms 3.58 *  0.009 0.27 37 

10 

 Business organizational structure and the effect of this structure 

on business activity 3.57 *  0.006 0.26 38 

11  Coordinate human and physical resources 3.30  0.927 -0.01 41 

12  Corporate finance (capital structure, formation, and budgeting) 3.25  0.552 -0.06 42 

13  Human resources planning and control 3.24  0.476 -0.07 43 

14  International macroeconomics (exchange rates etc.) 3.09  0.015 -0.22 45 

15 

 Domestic (ARM) macroeconomics (interest rates, fiscal and 

monetary policy, unemployment) 3.05 *  0.004 -0.26 47 

16  Accounting concepts and procedures 2.99 *  0.001 -0.32 48 

17  Inventory Management Systems 2.99 *  0.000 -0.32 49 

18 

 Current and historical international trade and export policies and 

procedures 2.95 *  0.001 -0.36 50 

19  Process and product layout and design 2.62 *  0.000 -0.69 57 

20 

 National and international political and economic forces on 

business operations 2.59 *  0.000 -0.72 60 

21  Historical Armenian agricultural policy 1.98 *  0.000 -1.33 72 

       

    Average for Category  3.31    4 

       

 B Quantitative computer and Management Information Skills           

1 

General business computer software (e.g. spreadsheets, data 

bases, word processing) 3.95 *  0.000 1.41 21 

2 Computerized accounting systems 2.88 *  0.004 0.34 52 

3 Use computers in managerial decision-making 2.80  0.016 0.26 53 

4 Interpret and use math and statistical methods 2.69  0.214 0.15 56 

5 Communicate using computer programmers 2.60   0.598 0.06 59 

6 

Use quantitative techniques for managerial decision-making (eg. 

Linear programming, business forecasting) 2.53  0.912 -0.01 62 

7 Purchase and implement business computer systems 2.47  0.529 -0.07 65 

8 Design and implement management information systems 2.38  0.183 -0.16 66 

9 Understand expert systems 2.33  0.058 -0.21 68 

10 Design computer programs 1.86 *  0.000 -0.68 74 

11 Write computer programs 1.48 *  0.000 -1.06 78 

       

   Average for Category 2.54    6 

       

 C Technical Skills           
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1 Food transportation and distribution systems      3.11 *  0.000 0.82 44 

2 Food science and processing technology 2.72 *  0.000 0.43 55 

3 Engineering technology of production/processing machinery   2.48  0.121 0.19 64 

4 Computer-controlled mechanical processes    2.33  0.710 0.04 69 

5 Specialized crop production systems 2.15  0.307 -0.14 70 

6 General crop production systems 2.14  0.267 -0.15 71 

7 General livestock/meat production systems 1.98  0.014 -0.31 73 

8 Bio-science, bio-technology and bio-chemistry   1.85 *  0.000 -0.44 75 

9 Soil chemistry and characteristics 1.81 *  0.000 -0.48 76 

       

      Average for Category 2.29    7 

       

 D Communication Skills           

1 Listen to and carry out instructions 4.43 *  0.000 0.32 5 

2 Express creative ideas verbally 4.20  0.225 0.09 9 

3 Professional telephone skills and etiquette   4.16  0.549 0.05 11 

4 Give clear and concise instructions to others 4.13  0.835 0.02 12 

5 Listen to and summarize lengthy oral presentations 4.10  0.846 -0.01 13 

6 Speak clearly and concisely about technical information 4.09  0.731 -0.02 15 

7 Write technical reports, memos and letters 4.05  0.366 -0.06 16 

8 Foreign language skills (for specific purposes? ) 4.05  0.384 -0.06 17 

9 Express creative ideas in writing 4.04  0.353 -0.07 18 

10 Read and understand specific technical information 3.90 *  0.007 -0.21 25 

        

     Average for Category 4.12    2 

       

 E Personal Qualities           

1 Loyalty to the organization 4.79 *  0.000 0.60 1 

2 Positive work attitude/personality/ability to work hard 4.53 *  0.000 0.34 2 

3 

Work with others and be a team player in problem-solving 

situations 4.46 *  0.000 0.27 3 

4 High moral/ethical standards 4.46 *  0.000 0.27 4 

5 Self-motivation 4.38 *  0.005 0.19 6 

6 Work without supervision 4.31  0.091 0.12 7 

7 

Self-confidence and ability ñto take a chanceò and handle 

stress/failure/rejection 4.27  0.235 0.08 8 

8 Work under varied conditions 4.19  0.955 0.00 10 

9 Recognize a business opportunity 4.10  0.201 -0.09 14 

10 Take a position and defend it, sell your ideas 4.01  0.013 -0.18 19 

11 Provide leadership and make decisions 3.93 *  0.000 -0.26 22 

12 Manage people and delegate responsibility and authority 3.92 *  0.000 -0.27 23 

13 Apply technical skills and inform. in problems-solving situations 3.86 *  0.000 -0.33 28 

14 Raise capital for new and ongoing business ventures 3.51 *  0.000 -0.68 39 

       

      Average for Category 4.19    1 

       

 F Employment and Work Experience           

1 Employment with international agribusiness firms 3.07 *  0.000 0.505 46 

2 Employment with financial institutions 2.89 *  0.003 0.325 51 

3 Farm Work 2.62  0.677 0.055 58 

4 Employment with non-agricultural retail business 2.59  0.813 0.025 61 

5 Employment  with domestic agribusiness firms 2.50  0.587 -0.065 63 

6 Positions in publics administration  1.72 *  0.000 -0.845 77 

       

      Average for Category 2.57    5 
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 G General Higher Education Experience           

1 Foreign internship experience 3.87 *  0.000 0.491 27 

2 Foreign study experience 3.82 *  0.000 0.441 29 

3 General education in classics/humanities/arts etc. 3.78 *  0.000 0.401 31 

4 

Experience in developing a business plan and organizing a 

business 3.74 *  0.000 0.361 32 

5 Local industry internship experience 3.33  0.668 -0.049 40 

6 

Extra-curricular activities at university including leadership 

positions in student clubs and functions 2.74 *  0.000 -0.639 54 

7 Work as student teaching assistant or part time at university 2.37 *  0.000 -1.009 67 

        

       Average for Category 3.38       3 

*Significant at the .01 level where the significance tests whether the average response is significantly different from the mean for the 

category.  The p-value given is for a two-tailed test since deviation from the mean can be both negative and positive. 

# The survey instrument is available from the authors. 

 

 

The four overall highest rated skills were in the personal qualities category and included: (1) loyalty to 

the organization, (2) positive work attitude/personality/ability to work hard, (3) work with others and be a 

team player in problem-solving situations, (4) high moral/ethical standards.  The personal qualities 

category also contained the sixth, seventh and eighth overall highest rating and included: (6) self-

motivation, (7) work without supervision, (8) self-confidence and ability to ñtake a chanceò and handle 

stress/failure/rejection. The fifth highest overall rated skill was ñto listen to and carry out instructionsò 

from the communication skills category. 

 

The results are surprisingly comparable to those reported by Litzenberg and Schneider in 1978 and to 

the results presented by Akridge (2004) and by Boland and Akridge (2004). Of special importance is the 

top ranking of communication and personal skills categories and the relatively low rating of technical 

skills. These results have remained mostly consistent over the thirty year period. US agribusiness 

programs have responded to the results presented by Akridge and Boland in the national commission of 

food and agribusiness management education report.  For example, Texas A&Môs agribusiness 

program dropped the requirement for technical agriculture courses during their 2004 curriculum 

redesign. 

   

 

Analysis by Firm Type9 

In general there was relatively good agreement within each category for all seven firm types.  All firm 

types ranked loyalty to the organization as the highest ranked skill in the personal qualities category 

which in turn was ranked the highest of all general categories. General business computer software was 

also ranked as the highest skill required in the quantitative computer and management information skills 

category. In the communication skills category, the skill to listen to and carry out instructions was ranked 

number one by all but one firm type. There was also general agreement on the least important skill in 

most categories by most firm types. So in general, the skill rating is consistent across firm types. 

Therefore, the skills identified as the highest ranking ones in the categories should be used for general 

curriculum development. 

                                                      
9Full firm type analysis is available upon request. 
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Some differences were observed by firm types. For example, the skill of marketing administration  was 

ranked first in the business and economic skills category by four firm types (wineries and brandy, meat 

and dairy, food wholesaler/retailer and our other category)  and second by other agricultural processing 

firms and third by fruit and vegetable firms. It is interesting, however, that agricultural banks/credit firms 

ranked this skill eleventh out of the twenty-one skills in this category. Professional sales techniques 

were ranked as the highest in the business and economic skills category by both fruit and vegetable and 

other agricultural processing firms and second by food wholesalers/retailers and the other category. 

However, agricultural banks/credit institutions ranked this skill as number ten out of the twenty-one skills 

in the category. Another unusual ranking was that of  the objectives and goals skill for the agribusiness 

firm. Meat and dairy firms ranked this skill as number 2, while other firm types ranked it as low as 10. 

While general curriculum should be developed considering the highly ranked skills in each category, 

some care should be taken for specific agribusiness programs focused on a particular firm type. 

 

The authors were surprised with the rankings of the technical skills. Although this general category was 

ranked the lowest on average (7th out of 7), there was surprising agreement on individual skills. For 

example, food transportation and distribution was ranked as the number one skill by all but one of the 

firm type: agricultural banks/credit. Even food science and processing technology was ranked second or 

third by five of the firm types. 

 

Conclusions 

The survey results for the AGRIMASS-Armenia can be used to develop curriculum for agribusiness 

programs in Armenia. Using the results of this study would cause some realignment of the current 

curriculum. For example the survey suggests the de-emphasis of technical skills and the added 

emphasis for communication and personal skills. Some of the skills required by the agribusiness 

professionals can be taught in the classroom as subject matter. However, other skills and qualities are 

more difficult to teach in the context of a course. The authors suggest that the administration of 

agribusiness education programs should develop a list of these characteristics desired by agribusiness 

professionals and then make it clear that students must develop these skills to meet the needs of 

agribusiness industry. For example, the number one overall ranked quality is loyalty to the organization. 

While this might be difficult to teach at a course, other forms of teaching activities should be developed 

to be sure students know how important that particular skill together with the creation of learning 

environments where these skills can be acquired or at least practiced. Loyalty to the organization is a 

topic that could be emphasized through case studies and examples of business principles. The highly 

rated communication skill of being able to listen to and carry out instructions is another skill that could 

be emphasized in the classroom, not necessarily through theory or principles, but by highlighting 

practical applications. For example, instructions in the classroom could be made verbally while students 

gain practice and understanding of the importance of this skill. 

 

Some of the skills highly rated under the top category (Personal Qualities) including ñhigh moral/ethical 

standardò, ñpositive work attitude/personality/ability to work hardò etc. could be incorporated in subjects 

such as Business Ethics, Leadership or Management and the instructors should use teaching methods 

that encourage group work, delegating responsibility, methods that motivate students and involve them 

in various decision-making practical cases.  
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The Communication Skills category was ranked second and skills under this category should be 

developed within several subjects. In this category the top three skills were: to listen to and carry out 

instructions, express creative ideas verbally and professional telephone skills and etiquette. These skills 

could be taught within subjects like Negotiations or a new subject on Business Etiquette could be 

developed.  

The third category was ñGeneral Higher Education Experienceò. Although the highest rated two skills of 

this category were ranked very low in the overall skills ranking, it is obvious that the industry highly 

values foreign internship and foreign study experience. Students with foreign study or internship 

experience have more chances to get employed sooner than those without such experience. 

Agribusiness program directors should develop / provide international study or internship opportunities 

for their students. This can be accomplished with the help of agribusiness companies which can support 

some selected students in spending their internship with international agribusiness firms and getting 

relevant positions within the company upon arrival. The top rated experience under category F (ranked 

as number 5) i.e. ñEmployment in International Agribusiness Firmò also proves that international 

experience is highly valued by local firms.  

 

Category A, Business and Economic Skills, received a number four ranking. The top five skills within 

this category were marketing administration, consumer behaviour analysis, professional sales 

techniques, risk management and financial statement analysis. It can be concluded that agribusiness 

education programs should teach subjects including Consumer-Oriented Marketing with an emphasis on 

Professional Sales. Other required skills within this category could be taught within a Strategic 

Management subject and at a course on Monitoring and Evaluation (A6. Identify, monitor and evaluate 

key performance areas and progress towards the objectives and goals of the firm) or Financial Analysis. 

 

The highest ranked two skills of Category B ranking number six were general business computer 

software (overall rank of 21) and accounting software (overall rank of 52) skills. Companies may realize 

that other skills under this category are also important but not for managers, as many of the companies 

have technical staff who support the management with the necessary computer systems and programs.   

 

A surprising finding was the ranking of the Technical Skill Category. The overall low ranking of technical 

skills (ranked 7th out of 7) may suggest that agribusiness firms believe that they can teach recent 

graduates the technical skills required for their career with their firm. Compared to universities, in 

Armenia it is the industry that still takes the lead in technological developments, innovations and 

production systems.   

 

Additional Research Needs 

This research has provided the basic evaluation of the skill profile needed by agribusiness industry for 

78 skills in seven general categories for five different firm types. This study was prescriptive and built on 

the premise that agribusiness managers know what they need in terms of required skills of agribusiness 

graduates. Follow-up work is needed to develop an employability ñroad mappingò of these skills over 

time as they apply to successful employment after a sizeable group of Armenian students are educated 

with these skills. 
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Theme B 
 

Research and Innovation Strategies 
 

Achieving research and innovation strategies at Universities of Agriculture and Life Sciences 
whose outcomes result in knowledge and technology transfer that enhances the prosperity of local 
enterprises. 

 

1. How to address the conflict between the push by universities for worldwide university  
ranking  through  publication  in  high  index  publications  with  the desire to favour within 
universities the path from pure to applied research and innovative ventures in support of local 
sustainable rural development? 

2. What  models  are  there  that  demonstrate  the  successful  role  of  the Universities of 
Agriculture and Life Sciences in facilitating knowledge and technology  transfer  to  support  
the  development  of  the  local  economy  by developing technological parks and platforms, 
clusters, incubators, or through other tools? 

3. What type of links between the Universities of Agriculture and Life Sciences and   local  
enterprises  should  be  favoured  in  research  and  innovation activities? 

4. How  can  Universities  of  Agriculture  and  Life  Sciences  efficiently  develop research 
activities in sustainable rural development that effectively address and fulfil the real needs 
of local enterprises and society? 
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Joining global initiatives to face the XXI challenges: a contribution to design 

rupture innovation at a local scale? 

Guilbert Stéphane 

Director,  Agreenium,  The  French  Consortium  for  Research  and  Education  in 
Agriculture, Nutrition, Animal Health and Environment 
FRANCE 

 
 

Due to globalization and interdependence of the challenges faced by agriculture, food, animal  health 

and environment, the international context of research in agriculture (senso lato) has greatly evolved 

during the five last years and obliges the universities and research  organizations of the agriculture 

and life science system to adapt their strategies as well as  their partnerships. The major French 

universities and research organizations in agriculture recently federated within Agreenium are 

reconsidering their participation to the international  efforts to address the global 21-century 

challenges. They either participate to the Consultative Group on International Agricultural Research 

(CGIAR) research programs (CRPs) or join  some dedicated research international alliances. 

In addition to a more rapid knowledge generation focused on common priorities, this global  approach 

is expected, if correctly relayed at a local scale, to facilitate the 

emergence of rupture innovations able to promote sustainable agriculture and food industry and to 

contribute to food security. 
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Collaboration between university and industry - strategies for a Win- Win concept 

Schroeder Håkan 

Deputy  Dean  at  the  Faculty  of  Landscape  Planning,  Horticulture  and  Agricultural 
Sciences 
Swedish University of Agricultural Sciences 
SWEDEN 

 
 

Keywords 
Collaboration, university, industry, innovation, agriculture, horticulture 

 
1  Introduction  

Collaboration between university, industry and society is being increasingly emphasised. In order for 

universities to secure access to economic resources for research, increasingly strict demands will be 

placed on the benefit of this research for societal development in the short and long term.   

The knowledge development for the agricultural sector has long been central in the societal task of the Swedish 

University of Agricultural Sciences (SLU). The Swedish government requires SLU to produce knowledge 

applicable to agriculture, forestry, horticulture and landscape management for the fulfilment of policy goals 

concerning efficiency, productivity and sustainability. Within certain sectors of industry there is no industrial 

research institute in Sweden. This is the case in e.g. the horticultural industry, further emphasising the 

need for SLU to actively collaborate with industry.  

The Swedish National Agency for Higher Education, in consultation with Swedish universities, has 

defined three target areas for collaboration [1]. During 2010, SLU specified the following goals within the 

three different target areas.  

At the Faculty of Landscape, Horticulture & Agriculture (LTJ) at SLU in Alnarp, SLUôs most southerly 

campus close to Denmark and Copenhagen, collaboration with industry and society is well advanced. 

One example of this, óPartnership Alnarpô is presented below (http://partnerskapalnarp.slu.se). Another 

example is the collaborative project óexpansion in Horticultureô (Tillväxt Trädgård in Swedish, 

http://tillvaxttradgard.slu.se). This project is coordinating industrial development through opinion forming, 

research and information. It was started in 2007 as a collaboration between multiple stakeholders in the 

horticultural sector, initially SLU, LRF and GRO (grower organisations) and later also the majority of 

organisations and companies within the Swedish horticultural advisory service. The project is owned by 

SLU, but stakeholders put their forces and resources into a joint project with clear shared goals. The 

project has had a turnover of approx. SEK 24 million during the 3-year period 2007-2010 and 

negotiations are underway on a new project period. In the context of Swedish conditions the project is 

unique in that it has gathered important actors within the Swedish horticultural industry within a common 

platform for joint efforts. The project is working across the entire spectrum from the development of 

information and advisory material to education and R&D activities. 

 

2  Partnership Alnarp 

2.1 Presentation of Partnership Alnarp 

Partnership Alnarp (PA) was established in 2004 and is a collaborative organisation involving the 

Faculty of Landscape, Horticulture & Agriculture (LTJ) at SLU, businesses, authorities and sector 

organisations in southern Sweden.  
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The overarching aim of PA is to contribute to sustainable development within sector industries through 

the development of knowledge in collaborations between SLU, industry and authorities. PA has a 

southern Sweden emphasis among its target groups.  

PA has the following area and action goals:  

 To contribute to the long-term sustainability of a land-based industry with its foundations in the 
production of food, raw materials for industry, bioenergy and ornamental plants.  

 To contribute to high quality research and education within the green sector.  

 To develop enduring and effective contact interfaces between participating businesses, 
universities and authorities.  

 To increase insights among other actors and the public at large regarding the significance and 
development and innovation potential of land-based industries.  

 To develop international partnerships. 

Examples of indicators for goal fulfilment are that:  

 Partner businesses and organisations are developed through a change in behaviour that can 
lead to increased cost-effectiveness and/or value added to goods or services provided.   

 Research and education at SLU is of high quality.  

 Research results are applied in practice.  

 Students are attractive on the employment market.   

 The level of competence within the sector is high. 

PA offers collaboration projects, where normal projects are funded to at least 50% by industry and the 

remainder by PA (SLU). By the beginning of 2010, 431 projects had been approved since PA started in 

2004. Of these, 20-25 per year have been workshops and conferences and the remainder applied 

research projects. The total turnover for the projects has amounted to around SEK 100 million since the 

start, with SLU contributing approx. SEK 5 million per year. In addition to this funding, SLU bears the 

costs of coordination and administration (SEK 1.8 million in 2011).  

Another important function of PA is to create a meeting place, which is very important for 

communication between the university and its partners. At seminars and workshops, project concepts 

and other opportunities for collaboration can be discussed and implemented in a way that is fruitful for 

all parties. During 2010, 23 such events were held and were attended by about 2000 participants. In 

most of these cases, PA together with members and researchers organised the entire event. In some 

cases, PA provided funding for organisation of the seminar.   

PA also provides a contact interface between partners and students, in that students are offered the 

opportunity to take part in seminars and conferences. In addition, the students carry out degree projects 

associated with the partners and during 2010 a mentorship scheme was established whereby students 

can have access to a mentor from partner companies/organisations. 

At the present time, PA has about 80 members in the form of different companies and organisations 

which have signed a contract with LTJ Faculty (SLU), normally for a period of three years. Members pay 

an annual fee that covers costs of the network. The activities in PA are primarily linked to different 

subject groups, each of which contains researchers and representatives from different members. These 

subject groups discuss research topics of interest for future production and areas where further training 

is needed to improve expertise. These groups are a good forum for putting forward ideas for 

development opportunities within different production areas and for proposing changes and solutions to 
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problems. The subject groups normally have an external chairperson. The chairpersons from the subject 

groups form the steering group, which is chaired by the Dean of LTJ Faculty. 

 

2.2 Evaluation of Partnership Alnarp 

The steering group for PA took the initiative for an evaluation carried out in 2008 by Professor Mårten 

Carlsson, former vice-Chancellor of SLU. The evaluation took the form of a questionnaire, which was 

sent out to 71 PA members (39 responded) and interviews with Heads of Department at LTJ Faculty 

and 15 project leaders of partnership projects [2]. In addition, interviews were held with the leaders of 

studentsô unions and students who had worked e.g. on degree projects in conjunction with PA.  

Many of those who completed the questionnaire stated that expectations had been met, but there were 

also some who believed that it is too early to make any statement on the outcomes. The membership 

fee was regarded as being justified by most but some, e.g. those that had not taken part in any research 

project, stated that it was difficult to express an opinion on the returns as yet. It was mainly PA as a 

meeting place that was highlighted as a major resource in the region. Among the members that 

responded to the questionnaire, 88% agreed completely or partly that PA is a new, valuable meeting 

point for actors within the sector. The vast majority of those responding considered that relevant issues 

are presented in a successful way through seminars and conferences. The newsletter was regarded as 

an important source of information by 31% of respondents, while those that partly shared this opinion 

raised the proportion to 85% of respondents. On the issue of whether PA has led to changes in the form 

of new products or methods within the memberôs company or organisation, nobody was in complete 

agreement with this statement and 28% were in partial agreement. PA has only occasionally helped 

members to recruit new employees for their company/organisation. 

Many of those that responded to the questionnaire were also of the opinion that the project activities are 

contributing knowledge on issues that are important for the region. Some members noted a lack of 

certain specialisations within research at SLU Alnarp, e.g. within the area of economics, and therefore 

requested access to research within other areas of SLU. Some responses to the questionnaire asked 

for more collaboration between the members in the projects, so that the collective expertise within 

member companies and organisations is better utilised.    

Many of the Heads of Department at LTJ Faculty believe that the establishment of PA is the most 

important development that has occurred to transmit research results to industry, and appreciated the 

opportunities to establish contacts. Heads of Department and project leaders were positive about the 

potential of the project activities to increase collaboration with actors within the sector and increase 

economic resources for research. From a profitability perspective, many regarded SLUôs contribution to 

the projects to be well worth the money and believed that the closeness to the industry meant that 

activities could be set up without an excessive starting period. However, the often economically 

relatively small projects, poses a problem for research, since it limits the opportunities to conduct 

scientifically sound studies of more complex issues. Small companies do not have the economic 

resources to joint-fund larger projects. One problem is that there are fears within academia that the 

demand for rapid turnover of knowledge from the partners in the project will restrict the ability of 

researchers to produce results that can be published in international scientific journals. This form of 

publication is essential for success within academia as regards both personal meritation and access to 

research funding internally and through research councils. 

The students valued the meeting place activities highly, as these provide access to up-to-date 

knowledge and contact interfaces with companies and organisations. The same applied for the 
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execution of degree projects in collaboration with PA members. They also emphasised the important of 

both teachers and students developing their external contacts.   

 

3 The university as an active part of societal and industrial development 

There is much to suggest that there is an international trend for increasing demands by society on the 

university as regards both the relevance of research for societal and industrial development and 

utilisation of the results. In order to ensure access to a workforce with appropriate and high level 

competences, higher demands will also be placed on good communication between university and 

employer. In Swedish research policy context the keyword innovation is being used often during the last 

years. The óknowledge triangleô is defined as research, education and innovation. Recently Peter 

Honeth (statssekreterare) at the Swedish Ministry of Education and Research stated that the university 

should take responsibility for the utilisation of research results.  óTake responsibilityô can of course be 

interpreted in many ways, but is there  a serious intention to place higher demands on universities this 

should mean that it is not sufficient for researchers to provide information about research results, which 

has been the conventional view within academia. Instead it will be a case of developing a broad palette 

of methods and concepts in collaborations between university, industry and other users of knowledge in 

order to ensure that the results are used and that related deliverables can be documented and 

measured. The application of knowledge can take the form of new products, services and efficiencies of 

operation, to the benefit of industrial growth and societal development. 

University research and education can benefit from close collaboration with knowledge users in several 

ways. External funding represents a large proportion of the research budget, which places demands for 

up-to-date and relevant research topics. Through close collaboration these research topics can be 

expanded. University degree courses are exposed to competition through the increased mobility of 

students. Courses involving prospective employers are attractive since they improve the opportunities to 

get a job after graduation. Finally, a well developed network and effective dialogue with actors within the 

industry and other sectors of society contributes to the external analysis that universities must prioritise 

in order to keep pace with a changing world with new challenges.    

With this likely scenario as a background, universities are facing relatively large challenges that differ in 

both nature and scope between universities and countries. From a Swedish perspective, the following 

are examples of important challenges to universities in enhancing the utilisation of research results. The 

university must continue to develop enduring networks and relationship that are based on mutual trust 

between the parties. Leaders within academia must highlight the importance of collaboration with 

industry and society. Universities must devise incentives for researchers and teachers that encourage 

participation in collaborative activities. This may involve considering collaboration merits in 

appointments or salary negotiations, or of transferring economic resources deriving from commercial 

successes of previous research results to research groups. Supporting systems must also be developed 

for resource-efficient utilisation of results, so that researchers can continue to focus on their research 

activities. A specific challenge in supporting innovation activities will be to identify forms for the 

commercialisation of research innovations if the researchers themselves do not want to bring the idea 

on to commercial level.  
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Research on irrigation  management  has  cumulated  a  rich  body  of knowledge  on irrigation 

governance, institutions and management. This new knowledge has provided the basis for  major 

changes in irrigation policies in the last two decades, including management transfer programs, 

assistance to farmer-managed irrigation systems, and irrigation  financing.   In  the  beginning of  21st    

century,  however, additional broader related issues have surfaced which  include: how to respond 

to the competition for water resource itself among different sectors; what aspects of institutional 

reforms deal with related to governance and management of  water resources; and how irrigation 

management  can  be  made  pro-poor  responding  to  livelihood  sustenance;  among others. In an 

effort to address these challenges thoroughly  so  as to provide a firm foundation  for  confronting  

them  effectively,  following  five   themes  need  to  be addressed: (1) The processes of 

globalization, industrialization, and urbanization are all generating immense pressures for a transition 

from earlier political, economic, and social institutions to new arrangements in all sectors. (2) 

Competition for  resources- particularly water-will increase throughout the world over time leading to  

immense conflicts unless substantial innovations occur. (3) Institutional reforms are among the most 

important innovations that are needed to meet these challenges. (4) Markets will be a more important 

aspect of water management in the future that they have been in the past. (5)  Strategic policies 

conducive to govern and manage water resources effectively in light of transition, competition, 

institutional and market reform era. These themes will be discussed in the paper by identifying and 

documenting the changes of the context of global irrigation  management; assessing how these 

macro changes affect the incentives, opportunities, and constraints of farmers at the local level; and 

explaining how and why farmers in different settings have adjusted, or failed to adjust, their local 

irrigation in responses to the changing context.  The paper will then highlight innovative research 

designs in an attempt to understand institutional dynamism in irrigation management over time and 

its effect on performance of irrigation systems by suggesting some  methods including cross-sectional 

data; integration of hydrological and administrative  boundary in analysis; and will discuss in detail on 

how sampling strategies can be facilitated to incorporate the integration issues. The paper will then 

suggest theoretical framework of  analysis which incorporates exogenous influencing factors to study 

the institution-performance interaction at irrigation system level. Finally, the paper will present some 

results of the analysis models which address the overall issues of institution-performance interaction 

by using the data collected from a large number of irrigation systems. 
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1. A spirit of entrepreneurship and a sense of responsibility towards sustainable development, 

with the network òISLEó 

 

1.1 Introduction 

AgroSup Dijon has been working with partners in and outside of Europe on the introduction of the 

concept of sustainable development in the teaching of life sciences, especially in the agronomic sector. 

Over the past years, with the support of the European Union and the Education, Audiovisual and 

Culture Executive Agency (EACEA) , European partners from Higher Education Institutions (HEIôs), 

but also students, researchers, professionals, elected officials have worked to decipher the concept of 

sustainable development applied to agriculture, to formalize procedures for the transfer of best 

practices, to innovate and change curricula in different institutions so as to genuinely take into account 

this unavoidable issue.  

It therefore seemed essential to dispose of reference tools to support and illustrate this approach. We 

now have a manual which students can refer to, which overcomes all indecisive discourses, particularly 

in its second part which presents real case studies from Ukraine, France and the Czech Republic. 

To pursue the work already carried out, AgroSup Dijon assumed that some news tools were needed. 

We therefore decided to try to set up an Erasmus Academic network, knowing that the promotion of 

sustainable development is a priority today. 

The I.S.L.E project "Innovation in the teaching of Sustainable development in Life Sciences in Europe" 

[1] was selected by the EACEA in July 2010. The network brings together 39 partners from 30 countries 

and includes, in addition to HEI's, research institutes, enterprises and institutions for professionalization.  

 

The project launch took place in Dijon in November 2010, where several experts on the theme of 

Sustainable development attended, including for the French part, Michèle Rivasi (French MEP, founder 

of The Research Committee and independent information on Radioactivity (CRIIRAD) [2] and Aurélien 

Boutaud (Sustainable development Policies and indicators) [3]. During this first international meeting, all 

the participants clearly confirmed that green growth is a first step in the field of agronomy, but 

Sustainable development does concern everyone. Sustainable development is a joint project that 

rehabilitates people at local level and can be operational only through collective decisions.  

During this kick-off meeting, we programmed the work to undertake over the next three years, with two 

well-identified targets :  
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On one hand, working on how to introduce the concept of Sustainable development in Life Sciences, 

initiating interactivity and a real transfer between teachers, researchers and students. (2.1).  

On the other hand, finding out how to help HEIôs raise awareness and transfer knowledge to the civil 

society while tracing the needs of the civil society (2.2).  

To reach these goals it is of course inescapable to take an interest in collective decisions and public 

policies, essential for true recognition and dissemination of good practices for a Sustainable 

development (2.3).  

To conclude these lines centered on the activities of the I.S.L.E network, we like to highlight that the 

cross-fertilization is key to successful exchanges between enterprises and HEIôS as it allows everyone 

to measure their own responsibilities.  

 

2. A path between uptopias and realites 

2.1 Transfer between Professors and Students 

Very concretely, if one wants to teach the concept of Sustainable Development with the integrated and 

transversal approach that it deserves, work to adjust the curricula is necessary, but above all, he it is 

imperious to invent simultaneously new ways to address the disciplines. Our partners in Northern 

Europe, particularly Denmark, have already explored this question, including in the pedagogical 

approach, that is worth considering when it comes to Sustainable development and transdisciplinarity. 

The task is arduous and Professors must adapt in different registers : research, transfer and politics. In 

the frame of the network I.S.L.E, we first had to establish a State of the Art at a European level. To do 

this, questionnaires were disseminated in 30 partner countries. During the second network meeting, 

which was held at the University of Teramo in Italy, we were able to analyze the results received from 

the European partners. This will have to be completed by questionnaires sent out at a finer level, like the 

institutional level of each member of the network  

At the next network meeting, to be held at the University of Malta in July 2011, it is planned to build 

together, based on the material collected, a first best practices compendium. This compendium should 

enable the consortium to expand, should also allow new experiences and beyond interactivity between 

professors and students, should give us the means, to interest civil society and enterprises according 

with the fundamental aims of engineering schools, such as AgroSup Dijon, which is to provide education 

with a professional component considering students as the future actors in the world of tomorrow. 

 

2.2 Transfer between HEIõs and the Civil Society and Entreprises 

Students and professors interact constantly between the world of work, the world of research and 

creation of new knowledge. They aim at developing partnerships with civil society and enterprises in 

order to develop new postures in terms of social responsibility. The I.S.L.E network is at the heart of this 

issue, and proposes to provide innovative solutions : indeed, HEI's train specialists who will be recruited 

by companies. The goal is to reply to the work market demand and to meet with the needs of companies 

seeking solutions related to Sustainable development, but it is important not to respond blindly, without 

analyzing or without trying to influence the demand when itôs appropriate. 

Therefore, in order to meet this multifaceted situation, (sometimes contradictious), the I.S.L.E network 

wants to question this further, in particular by establishing what we call the "Professionalization Fair." 

This fair is being organized by a dedicated working group within the network, with a dynamic input 

driven by the Dutch partner and will offer to the civil society, to the enterprises and of course to the 

world of research and universities, viable solutions. This international event will enable us to exploit 

cross-fertilization to identify all the needs even merging ones linked with Sustainable Development. This 
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fair and the meshing strategy launched, is a key component of the program as a whole, as far as the 

civil society is concerned, we will take some risks and we will really try to measure how big the gap 

between utopias and realities really is. 

With regards to the GCHERA conference, and its thematic "Research and Innovation Strategies", in 

relation to our network logic, it is interesting to present some examples to support what we are saying 

and to show how HEI's play already a crucial role, especially at local level, when it comes to 

establishing synergies with enterprises, to help their prosperity and to support Sustainable development.  

We have in Dijon the example of the "EcoTroFoodò project [4]. This project revolves around three main 

themes: the promotion of creativity, the development of solutions / products / services with innovative 

techno-environmental, the organization of national ECOTROPHELIA competitions to encourage the 

creation of new eco-innovative products evaluated on their environmental performance. AgroSup Dijon 

is, along with many other HEIôs, a partner in this project notably to judge the new products offered by 

students, who will be the employees of tomorrow in the companies concerned, assuming responsibility 

for the impacts of their decisions and activities.  

EcoTroFood helps small and medium enterprises (SMEs) wishing to participate in the development and 

marketing of projects awarded by ECOTROPHELIA, at national and European level. It supports the 

marketing of eco-innovative products of SMEs by organizing national and European forums. All of these 

activities are based on a quality approach, the setting up of relevant indicators and of course a network 

strategy to enable European actors (SMEs, universities, research centers, investors etc...) to 

communicate easily with each other.  

Another example, this time more focused on agronomy, is the "QUALIVIVANTò programme. This 

Research and Development project is lead by Vitagora, a cluster based in Dijon, dedicated to taste, 

nutrition and health. This program deals with potatoes (chosen as the precious vegetable of the year 

2008 by the U.N). The project focuses on several aspects along the production and transformation 

chain. The work is led by researchers such as Michel Prost, research director and CEO of Spiral 

laboratory. The idea is first, to select plants with good defense mecanisms. The Company ñOriginal 

Process ñ and the French Centre National de la Recherche Agronomique ñINRAò work simultaneously 

on foliar fertilizers, harmless for the environment, but which still produce a good yield per hectare.  

At the same time a study is being conducted within the food industry, to expertise the cooking methods 

preserving the nutritional and organoleptic changes during various different transformations : French 

fries, mashed potatoes, potato flakes, etc... With a budget of 2 million Euros, funded at state level by the 

ñUnique Interministerial Fundò, the Qualivivant programme positions itself as a sustainable link between 

ñbioò and intensive crops. The current research director aims at replacing existing pesticides, which run 

counter to the logic of living, while trying to respect profitability. The project involves laboratories, 

graduate and post doctorates, students, engineers, local authorities and enterprises. A Scientific Council 

is in charge of monitoring this project which induces progress in both basic and applied research. 

In this last example, we can see, of course, a strategy of networking and clustering, but we can also see 

that at local level, activities are actually very relevant to developing and promoting sustainable 

strategies. Here we see the importance of collective action based on a strong impulse (here given by 

the State) and whose implications are truly transverse. 

 

2.3 Importance of collective structures  

The experience of the Vitagora cluster with the Qualivivant programme [5] demonstrates the importance 

of setting goals with collective support. Indeed, it is crucial to note that Sustainable development 

concerns everyone. Sustainable development is a joint project that rehabilitates people at local level and 
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can be operational only through collective decisions. It is a statement that can be easily demonstrated. 

We suggest to observe the example of a programme in which AgroSup is involved with numerous other 

partners : the TEMPUS project "RUDECO" (Vocational Training in Rural Development and Ecology) [6], 

led by the University of Hohenheim in Germany. In this program, training materials for Russian local 

officials must be created, to raise their awareness and to give them tools so they can implement 

sustainable rural development policies at their own level of responsibility.  

In this case, it is clear that further than the students-professors and HEI's-enterprises and civil society 

relationships, there is indeed a crucial third component, in perfect adequacy with the three pillars of the 

sustainable development - social, environmental, economical - which is the level of public policies. 

Indeed, without collective organization, Sustainable Development cannot exist. HEI's can on the 

particular issue drive a strategy of cross-fertilization, through meetings, study tours, trainings, involving 

politicians, local operators, professors and researchers. It is action research and teaching by the 

example. Then, when it comes to promote a spirit of entrepreneurship and a sense of responsibility 

towards Sustainable development, the I.S.L.E network has, since its launch, strongly highlighted the 

importance of collective decisions and a participative approach. These governance issues have been 

dealt with since the launch of the project, thanks to the presentation and testimonies of key note 

speakers such as Michèle Rivasi, local representative for the town of Valence in the south of France.  

It is fair at this point, to mention that together with AgroSup Dijon as well as with all the members of the 

consortium, the ISLE network is deeply concerned by this third pillar, which is often the weak one, 

difficult to decline. But to really achieve goals on sustainable development it is necessary to work with 

sociologists and economists concerned by public policies and their evaluation like in the Master 

ACTERRA [7] for example. It is an Advanced Master accredited by the ñConférence des Grandes 

Ecolesò [8], with two options: ñEngineering sustainable development of territoriesò and ñagricultural 

policy and rural developmentò. The programme is hold by AgroParisTech in partnership with AgroSup 

Dijon. Programmes which address the sociology of organizations are all very important. 

 

3 Conclusion 

Today, HEI's can and must play their role in encouraging and promoting good practices for sustainable 

development. They have the legitimacy, but they cannot satisfy themselves by incantations, they must 

work with entrepreneurs and elected people, encouraging them to upgrade, supporting them, each 

staying aware of its responsibility, knowing that today we have a tool which can help to achieve the 

challenge in Europe and in the world : the new ISO 26000 standard: ISO 26000 provides guidelines for 

any organization seeking to assume responsibility for the impacts of its decisions and activities. It 

defines the social responsibility. This is a thrust for progress. 
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Introduction  

The evolving global landscape of agriculture presents many challenges for the agricultural sector of 

developing countries. In Africa the main challenge is seen to be the strengthening of innovation 

capabilities of agricultural systems, including Agricultural education and training institutions (AETs), in 

order to successfully address poverty, improve food security and achieve broad economic growth and 

development. Innovation in general refers to the successful implementation of creative ideas in the form 

of new products, new processes or new services to the market (Amabile, 1998; Fagerberg, 2005). It 

includes new technologies as well as institutional and organisational changes (Amabile et al., 1996). 

Innovation involves being inventive, applying resources in new ways, launching or re-introducing 

technologies that were unavailable to the market (Timmons, 2009). A key concept in innovation is to 

understand that innovations can be derived from existing information and need not necessarily be 

derived from new information or new discoveries ï innovations are thus often not new to the world but 

may be new to the agents that adopt them in their particular context (Nelson and Rosenburg, 1993). 

Agricultural development depends to a great extent on how successfully knowledge is generated and 

applied to a particular context. There is a rising awareness of the role of human capital formation in 

entrepreneurship to enable innovation and productivity growth. Producers need to re-orient themselves 

towards meeting demands of a changing market instead of producing what and how they traditionally 

did. The challenge now is for the farmer to make a transition from being mainly an agricultural producer 

to one of being an agricultural entrepreneur doing business in a market-led environment. For the 

subsistence farmer the challenge is to move beyond the subsistence stage of the venture and to adjust 

to emerging opportunities, implying a need for knowledge and an entrepreneurial capacity to innovate to 

improve products, processes and systems. In this context, the modern University of Agriculture in Africa 

has a role to play in driving innovation and extending its reach beyond its traditional student market. The 

challenge is to engage with the wider community. However, many academic institutions lack the 

capacity and skills to meet the needs of the local communities they service.  

This paper shares some of the experiences of the Nelson Mandela Metropolitan University in South 

Africa on a project to engage with its local community in the field of entrepreneurship- and enterprise 

development in a peri-urban agricultural community. The paper focuses on innovation at the local level 

where business incubation principles and methods were applied to fit the context of a rural and peri-

urban agricultural community. To provide some context, the background of the project is discussed first, 

followed by a brief overview of the role of incubators in enterprise development and an explanation of 

the incubation methodology followed in the design of the project. Findings and experiences are then 



 

200 
 

reported, based on action research methodology. The paper concludes with a critical reflection on the 

application of the adapted incubator methodology as a form of innovation at the local level and the 

experience of the University in extending its mandate to support sustainable rural development in the 

wider community.  

 

Background of the project 

In South Africa, a large proportion of the wider community includes rural and peri-urban inhabitants who 

are often characterized by having a limited education, living in poverty and generally experiencing a low 

quality of life (May, 1998; UNDP, 2003). Smallbone et al. (2002) state that poverty and low levels of 

education present real barriers to development and should be addressed before an economy is to 

thrive. In a study on SME development in transition economies, Hübner (2000) refers to aspects such as 

limited own resources, lack of market economy experience, limited possibilities to identify business 

opportunities and a general lack of understanding about modern business as barriers to development. It 

is widely acknowledged that entrepreneurship and business development plays an important role in 

economic growth and social development (Drucker, 2006; OECD, 1998; GEM, 2002). In this context, 

academic institutions can contribute to society by widening participation in educational programmes and 

become involved in local development initiatives, alongside their conventional role of education and 

research. Many academic institutions however lack the capacity and skills to engage meaningfully with 

the mostly rural and peri-urban communities with their rather unique characteristics and circumstances. 

It is within this context that the Agricultural Management unit at the Saasveld Campus of the Nelson 

Mandela Metropolitan University in George initiated a project to pro-actively engage more closely with 

their local community in support of sustainable rural development. The purpose of the project was two-

fold: firstly to support entrepreneurship and SME development and secondly, for the university to 

develop its own institutional capacities in the field of community engagement. The project was launched 

in conjunction with the provincial Ministry of Agriculture. The main challenge was to find an appropriate 

means to facilitate enterprise development and entrepreneurship education within the particular 

community context. As such, business incubation proved to be an option for further investigation. 

 

Business incubation 

Business incubation systems are reported to be innovative instruments in facilitating entrepreneurship 

development and supporting venture creation (Smilor & Gill, 1986; Lalkaka, 2003; Erikson & Gjellan, 

2003). Business incubation is meant to reduce business failure by providing entrepreneurs with 

assistance in the vulnerable start-up phase (Adkins, Sherman & Yost, 2001). Such assistance may 

include providing managed work space and shared facilities for selected start-up businesses; hands-on 

management assistance; an entrepreneurial learning environment; access to financing; exposure to 

business and technical support needs; access to mentors and investors (Lalkaka, 1997; Schuyler, 1997; 

Cassim, 2001). A secondary effect of an incubator is the catalytic role it plays in developing 

entrepreneurial competencies and experiences and in providing unique knowledge assets to 

entrepreneurs (Hart, Stevenson & Dial, 1995). Various types of incubators, each with its own 

characteristics, objectives, services and approaches exist in practice (Sherman & Chappel, 1998; 

Lalkaka, 2003).  

A summary of the generic objectives of incubators is given in Table 1. 
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Table 1. Generic objectives of business incubators 

primary objectives secondary objectives 

venture creation and growth 
enhancing entrepreneurial culture 
employment creation 
economic development 
innovation 
commercialization of technology 
 

empowerment 
diversify economic base of a region 
utilize existing/vacant facilities 
generate income for the incubator 
create goodwill in the community 
technology transfer 
institutional collaboration 

Source: Adapted from Allen & McLuskey (1990); Bearse (1993); Martin (1997); Cassim (2001) 

Lalkaka (2003) observed an increasing need for tailoring incubation programmes to specific contexts, 

combining advanced technologies with traditional processes to cater for early-stage entrepreneurs in 

small towns and rural settings. This provided the basis for investigating how conventional business 

incubation methods could be tailored to the particular context of rural and peri-urban agricultural 

communities in South Africa. 

 

Project design and methodology 

The purpose of the project was to engage with communities in the field of entrepreneurship education, 

rural SME development and technology transfer by adapting conventional business incubation methods 

to the local context. A ñdemonstration and training business incubatorò (DTBITM) was developed where 

entrepreneurship and business training was integrated with physical hands-on demonstrations and 

actual participation of a group of community members in a small agricultural business in incubation.  A 

vacant outbuilding in the community was converted into a demonstration and training business incubator 

(DTBITM) where they could operate a business from. The chosen business was a small broiler chicken 

rearing operation. Five people from the community were able to ñbuyò into the business as ñtrainee 

entrepreneursò by each contributing R 120 (US$ 17). This entitled them to each own 40 broiler chickens 

in this operation and allowed them to participate in a training programme. The university provided seed 

funding in the form of an interest free ñloanò to cover operational expenditure for raising the chickens. 

The loan needed to be paid back at the end of each rearing cycle of eight weeks. The trainee 

entrepreneurs managed the operation as a team. At the end of the rearing cycle, each entrepreneur had 

to sell their birds and pay back their portion of the loan (the actual costs incurred, minus the initial equity 

of R 120. Entrepreneurs had the option of retaining their profits or to utilize it for re-investing in a new 

cycle. A maximum of five cycles (8 weeks each) were allowed before the entrepreneur needed to 

graduate from the incubator.  

 

During each cycle, hands-on demonstration and training was offered by academics and students from 

the university, with back-up from an extension officer of the Ministry of Agriculture. The main focus was 

on business and entrepreneurship training, practically simulating a normal business process in each 

cycle (from start-up when the day-old chickens and production inputs were ordered, the day-to-day 

management of the operations, the marketing of the mature birds, the assessment of profitability and 

finally, at the end of each 8-week cycle, the ñliquidationò of the operation when the loan was to be 

repaid). To allow for community participation and flexibility in learning from the experiences as the 

project developed, action research methodologies were applied.   
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Project outcomes and critical reflection 

The broiler rearing operation served as an example of successful technology transfer and innovation, 

where the possibilities of combining traditional rural systems with high-tech genetics and feed 

technology were demonstrated practically ï a case of introducing new-to- the-context technology (as 

opposed to new-to-the-world technological innovation). The  DTBITM methodology of demonstration, 

training and hands-on participation in a supported learning environment can in itself be regarded as an 

example of innovation at the community level. It differs from other modes of training in that 

entrepreneurs are motivated to learn, because they actually learn about what they experience and 

experience what they learn about. They can easily relate to the learning because it becomes a part of 

their frame of reference.  

Positive learning curve effects were observed: performance of the operation increased progressively 

after each rearing cycle. A few key incidents observed from the actions of the trainee entrepreneurs 

were indicative of entrepreneurial learning that had taken place within an adapted incubation framework: 

 from an interpretation of cost and profit figures, the production cycle was shortened to 7 weeks 
in the second cycle and 6 weeks in the next; the recording of production and sales data was 
initiated after the first cycle to aid in management decision making; 

 the production cycle was synchronized with welfare grant payouts in the community in order to 
have marketable birds ready when customers had money available, thereby securing a larger 
target market, and simultaneously reducing potential debtors;  

 proportionately less live birds and more slaughtered birds  were sold, thereby realizing the 
benefits of adding value to the primary product;  

 one entrepreneur initiated the replication of the DTBITM at another site in another community, 
realizing the potential contribution towards reduction of poverty in the community. 

The critical incidents above indicate a number of entrepreneurial-like attitudes and innovative behaviors, 

such as opportunity recognition, initiative, creativity, ability to adapt, value creation and a few more. 

These may enhance the potential of the entrepreneur to attract future investment for strengthening the 

rural economy. 

The DTBITM concept lends itself to be used as a model for developing generic entrepreneurship and 

enterprise development principles for application across different industries in the rural context. It by no 

means suggests broiler rearing to be the only outcome. The concept was found to be particularly suited 

to learning about entrepreneurial business ventures in general: the complete venture life-cycle and 

business process, from start-up to harvest, is simulated over each of the broiler rearing cycles of 8 

weeks; in repeating the cycle several times (5 cycles allowed before graduation), it allows for adequate 

practical exposure and experiential learning about the intricacies of business processes; because broiler 

rearing is a risky business, it allows for first-hand experience about business- and financial risk and the 

effects of these on business survival; by inviting five trainee entrepreneurs to participate in each cycle, 

team work and mutual accountability for the successful operation of each cycle was assumed ; the 

number of broilers raised per cycle (200 +) were too many to consume at the household level and 

consequently encouraged (forced) the entrepreneurs to sell commercially; it provided cash flow for the 

entrepreneurs and the opportunity to re-invest profits if they wanted to expand. (A detailed account of 

the operation and performance of each cycle is described by Jordaan and Alderson (2009)). 

Lastly, for the university the experience gained from the DTBITM was invaluable from an innovation point 

of view.  The institutional, staff and student capacities to provide entrepreneurship education to non-
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traditional university target groups were increased. Involving students in the project gave them exposure 

to practice and a better understanding of the realities of local economic and social conditions. Not only 

did this contribute to the students` learning experience, but also enabled students to evaluate the 

application of theories in practice and to develop the capacity to contribute meaningfully to the 

agricultural industry and the wider community when they leave the university. For the university the 

importance of adopting a more central position in the provision of education and training for the 

economic and social development of the region was realized.  

Finally, the limitations of the project are apparent. The DTBITM was introduced in one community as a 

single project, with an assessment of outcomes largely based on observations of the researchers over a 

relatively short time span. Although the findings were encouraging, evaluations possibly need to be 

undertaken over a longer time period to confirm the value of the DTBITM methodology as an innovative 

way to contribute to the primary objectives of enhancing enterprise formation, employment creation and 

economic development in the rural economy. In line with action research principles, the observations 

and results of this project can be used to structure similar and new follow-up phases of the project. 
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The Katangan copperbelt (Katanga, Democratic Republic of Congo) is an important economic region 

because of the presence of copper/cobalt ore bodies. Mining activities have causes major 

environmental issues in this part of the country. Indeed, ore excavation from mines, their transport and 

their treatments in metallurgical plants have disseminated metal trace elements in the environment. As a 

result, large superficies of soils as well as rivers and lakes surrounding metallurgical plants and mines 

have been highly contaminated by metal trace elements (Cu, Co, Cd, Zn, Pb,..). Heavy metals 

dissemination in the environment has caused landscape degradation and increasing human exposure. 

In the other hand, mining activities causes biodiversity loss in the katangan copperbelt. Ore excavation 

in mines threats the original Katanga copper flora because of habitat loss or destruction and increase 

forest fragmentation because of metallurgical plants. The intensification of mining activities in the last 

decade increases the risk of extinction of some endemic species. To face these environmental issues, 

the Agronomy Faculty of the University of Lubumbashi (UNILU) set up a postgraduate study (Project 

REMEDLU) in plant biology and environment in collaboration with the óUniversit® Libre de Bruxellesô 

(Belgium) and the óUniversit® de Li¯ge ï Gembloux ABTô (Belgium). The main objectives of the project 

were (i) to train specialists in plants biology and environment, (ii) to evaluate the feasibility of reducing 

human exposure to heavy metals by phytostabilisation of bare soils in the contaminated site and (ii) to 

study the conservation biology of endemic species. After five years, 22 specialists on copper flora have 

been trained. The project demonstrates the feasibility of phytostabilisation of bare soils around 

metallurgical plants by using local copper flora and knowledge on conservation biology of some 

endemic species have been carried out. Local populations as well as mining companies have been 

associated as important stakeholders.  

Another important issue in the katanga copperbelt is the degradation of the miombo woodland (the 

dominant open forest of the Zambezi region). This ecosystem is highly important for the regional climate 

regulation and for local people because it supplies many products and services to rural and urban 

dwellers for energy, food and medicine. Because of demographic growth, human pressure on miombo 

resources has increased significantly. This situation has an implication on climate change and reduction 

of miombo supplies. The Agronomy Faculty of UNILU is strongly implicated on reforestation and 

miombo management researches for a sustainable development. We have recently initiated a 

postgraduate training focused on miombo biodiversity management and reforestation strategies. This 

training is financed by the NGO óBiodiversit® au Katangaô (BAK). Eleven students are actually trained by 

Congolese and Belgian professors. A protected experimental site of approximately 30 ha has been 

allocated to the project researches by BAK.  

Collaboration with Belgian universities, mining companies, local NGOs and populations in environmental 

researches in the katangan copperbelt is an important key for projects success at Agronomy Faculty of 

UNILU. Other potential partnerships are needed to ensure the success of current researches > 



 

206 
 

<Katanga, katangan copperbelt, heavy metals, contamination, copper flora, phytostabilisation, 

conservation biology, miombo woodland 

 

1  Background to the paper 

  

1.1 Mining activities, biodiversity and environment in the Katangan Copperbelt 

The province of Katanga (Democratic Republic of Congo) is known for its enormous geological 

resources mainly Cu and Co orebodies but also other important metals such as Mn, Zn, and U. These 

Cu/Co orebodies occurs in the ókatangan copperbeltô (KC) located from Lubumbashi and Kolwezi, and 

the Zambian copperbelt located along the border with Zambia. These mineral resources have led to 

intensive mining activities since pre-colonial times [1]. Cu and Co mining is important contributor to the 

DRCôs economy with approximately 60 % of contribution.  

In spite of the economic importance, mining activities have caused biodiversity decline in the KC. 

Especially the katangan copper flora is highly threatened by ore extraction in mines. This copper flora 

is very original with ca. 600 species tolerant to abnormally high concentrations of Cu, Co and other 

metals in soil. About 42 of these species are endemic of the KC and are found only on one or few 

copper hills [2]. This flora represents an important genetic resource and katengese patrimony.  

Mining activities have also caused environmental degradation in the KC due to metal extraction in 

mines, their transport and their treatment in metallurgical plants. In particular, ore smelting are known to 

cause environmental damage because of the release of large amount of SO2 as well as metalliferous 

dust from chimney [3]. Because of these emissions high concentration of metal trace elements 

combined with low pH are responsible of biodiversity decline, landscape degradation and appearance of 

bare soils around smelting plants [4]. 

Similar situation exist in the SW of Lubumbashi (Katanga, DRC) around the Cu-smelter industry of 

óG®caminesô. Since 1911 to 1990, smoke emissions from the Cu-Smelter are known to be responsible of 

soil acidification and accumulation of MTE (especially Cu, Co, Pb, Zn) in the areas known as óCit® 

G®caminesô and óVall®e Karaviaô [5]. In the óCit® G®caminesô mean soil pH is 4.6 and total Cu 

concentration (extraction with NH4Ac-EDTA pH = 4.65) vary from 8000 to 15000 mg kg-1 [6] while in non 

contaminated areas mean soil pH is 5.6 and total Cu concentration is 220 mg kg-1 [7].  Because of soil 

acidification and high concentration of MTE, landscape had been dramatically degraded in these areas: 

the miombo forest have been replaced by semi-desertic are with short sparse vegetation and large 

superficies of bare soils. Erosion by wind and rainfall disseminates metals in the environment and 

increase human exposure: metals concentration in urine of people in the neighboring area exceeds the 

level of Center for Disease Control and Prevention [8].  

Therefore remediation of degraded soils in the highly populated suburbs of Gécamines/Penga Penga 

should be a priority in urban planning. In this perspective, phytostabilisation represents an 

environmental suitable and low cost remediation technique witch use metal tolerant plant to restore 

vegetation on bare soils created by metal contaminated [9]. The aim of this technique is to prevent metal 

dispersion by the establishment of permanent vegetation cover. Phytostabilisation is possible in 

Katanga using species from the local copper flora. Indeed, some of species have good potential to be 

use in the reclamation of industrial barrens because of their presence on the most contaminated sites 

and their botanical characteristics (Perennial, rapid growth, strong root system, easily propagated).  

To face these two major environmental issues, óCommission Universitaire au D®veloppement (CUD, 

Belgium)ô has accepted to finance the project óAppuie ¨ la cr®ation dôun troisième cycle en Biologie 
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Végétale et Environement à Lubumbashi et Remediation Multiscalaireô (Project REMEDLU) at the 

University of Lubumbashi (UNILU).  

 

1.2 Miombo degradation in the Katangan Copperbelt 

Miombo is the dominant vegetation in the katangan copperbelt as well as the zambezi region, it is 

covering about 10 % of the African landmass [10]. This ecosystem is highly important for the regional 

climate regulation and for local people because it supplies many products and services to rural and 

urban dwellers for energy, food and medicine. It is estimated that 75 millions of rural people and 25 

millions of urban dwellers from Southern Africa depend on miombo products and services for their 

livelihoods [11]. Because of demographic growth, human pressure on miombo resources has increased 

significantly. This situation led to the reduction of miombo superficies because of intense deforestation. 

In a recent study, it is estimated that about 1052 km², representing 86 %, of miombo aroud Lubumbashi 

have been lost from 1954 to 2009 [12]. As shown in Zambia, the rate of deforestation may be lower in 

rural miombo [13]. The most important threats on miombo are charcoal and fullwood production [11, 13, 

14]. Urbanization and industrialization are other important factors to the miombo deforestation. In the 

katangan copperbelt, industrial activities  

Miombo deforestation has implication on the regional climate change and the reduction of miombo 

supplies.  The situation of Lubumbashi demonstrates clearly the reduction of miombo resource: as there 

still small patches of miombo: actually charcoal as well as nonwoody products are coming from far 

where they are more available.  

To face this important issue, the Agronomy Faculty of the UNILU is strongly implicated in the research 

on reforestation strategy and miombo management. A recent project had been started with the financial 

support of a local NGO and Belgian partners.  

 

2.  Description of the project 

 

2.1  Project REMEDLU 

The project REMDELU was carried out from 2005 to 2010 in collaboration with the UNILU, ULB and 

ULg-Gx ABT. It was financed by the CUD (Belgium). The main objective of this project was the 

remediation of contaminated soils to reduce human exposition to metal trace elements. Specific 

objectives of the project were: 

  
(i) to train specialists in plants biology and environment,  
(ii) (ii) to evaluate the feasibility of reducing human exposure to heavy metals by 

phytostabilisation of bare soils in the contaminated site and  
(iii) (ii) to study the conservation biology of endemic species. 

 

Training local specialists in plants biology was an important component of the project. Indeed, in spite of 

the presence of natural resources described below (physical and biological), there was no Congolese 

specialist as well as no program focused on environmental mining related to copper flora at the 

university. This is the reason why a two year postgraduate program on plant biology and environment 

was created at the UNILU. Each student has presented a master thesis at the end of the program. 

Student where trained to ecology, physiology, biodiversity and conservation of local copper flora as well 

as their habitat. Students were selected after an exam and interview. 
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Four Congolese students have been selected after the first year to purchase a doctoral thesis. The four 

theses were in line with the project aim: Phytostabilisation, Landscape ecology in the contaminated 

area, distribution of metal trace elements and mechanisms of metal tolerance. A study of conservation 

biology was carried out by a European student following by Congolese students. 

All studies were carried out in close collaboration with local stakeholders: local people, mining 

companies and state. State provide needed authorizations to the project,  local people were important 

collaborator for the success of studies on phytstabilisation in the óCit® G®caminesô, collaboration with 

mining companies was important for the conservation studies while.  

Twenty two specialists on plant biology and environment have been trained in the project. The project 

provides strong advices to the state for the conservation strategy of the local copper flora as well as the 

Phytostabilisation of metal-contaminated soils in the óCit® G®caminesô. At the end of the project, the 

Agronomy Faculty of UNILU has benefit for four professors, a botanical garden, a laboratory of Ecology, 

small library, scientific publications and informatics devices. 

 

2.2 Miombo biodiversity and management in Katanga 

This project (from January 2011 to December 2012) aims to provide strong basis on knowledge of the 

miombo biodiversity and its management in the katangan copperbelt. Results will allow selecting the 

suitable approach for the sustainable use of miombo resources. 

The project is established at the Agronomy Faculty of UNILU with the financial support of the 

óBiodiversit® au Katangaô (BAK), a local NGO implicated in conservation of biodiversity in Katanga. The 

Belgian Universities ULB and ULg-Gx ABT as well as the National Herbarium of Belgium (Meise, 

Belgium) and the Royal Museum of Central Africa (Tervuren, Belgium) are also implicated in this 

project. The project is managed by two young Congolese professors from the former project REMEDLU.  

 

The main project objectives are: 

(i) Training of eleven specialist on miombo biodiversity and management 
(ii) To provide strong basis for reforestation by the establishment of nursery of important species 

of miombo. 
(iii) To provide a technical support to two doctoral student for researches on miombo ecology and 

reforestation strategies. 
(iv) To evaluate charcoal production and consumption at Mikembo (36 km from Lubumbashi). 

 

The training program is for two academic years with courses related to ecology, conservation of 

biodiversity, biodiversity of miombo, pedology. Students have been selected after tests and interview. 

Each student will present a master thesis on one of the following thematic: 

 

 Characterization and state of miombo 

 Woody and nonwoody ressources of miombo 

 Regeneration of miombo 
 

There are at least tree subjects for each theme. All themes contribute to increase knowledge on the 

miombo ecology, biodiversity and management.   

A protected experimental site of 30 ha has been allocated to the project researches by BAK. The site is 

located Mikembo, near Lubumbashi at 36 km.  
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A nursery of 20 major miombo species has been established at Mikembo. One hectare has been 

allocated to the nursery with all equipment for irrigation. Different soil conditions for germination are 

tested in pot experiments. We are also evaluating the feasibility of using mycorrhization to ensure de 

success of regeneration.  

The project aims to evaluate charcoal production near Mikembo and its impact on miombo regeneration. 

We will evaluate if the cutting trees system for charcoal production in the study area is suitable for 

miombo regeneration. We will also evaluate the proportion of wood allocated to the charcoal production 

as well as charcoal consumption.  

The project is also highly implicated on the evaluation of the productivity of nonwoody resources such 

as fruits and mushrooms, insects, etc. 
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I.PERU AND THE AGRARIAN RESEARCH 

The Andean Community is a trade bloc comprising the South American countries of Peru, Colombia, 

Bolivia and Ecuador, and has   around 100 million people, living in an area of 4`700,000 square 

kilometers, and with 35% of rural population. The region is rich in natural resources, and has 

geographical and ecological heterogeneity, but nevertheless the poverty and the environmental 

devastation rates have increased.  

 

Our proposal aims to find a theoretical body for promoting the research about natural resources 

management, throughout the formation of high level professionals specialized in agrarian Universities of 

the Andean Community, and our analysis will be focused on the contribution of the National Agrarian 

University of Lima ï Peru, as a case study. In South America, including Peru, the spending in 

agricultural Research and Development is basically oriented to government agencies, with a share of 

90%, and the higher education institutions, like universities, only contribute with 10% of the spending. 

 

In this sense,  there is a necessity to move from a technique based scheme, to one based in principles, 

so that the educative model allow the students to accomplish high professional quality and make it 

intensive to regional universities in the Andean Community and abroad. The National Agrarian 

University ï La Molina of Peru is the oldest specialized agrarian university of the Andean countries and 

was founded by a Belgian mission in 1902. Since some years ago, the university began an important 

reorientation of its professional careers, based mainly in natural sciences, into the environmental 

sciences, having two undergraduate programs, and 12 post-graduates programs including masters and 

doctorates. 

 

II.THE NEO-INSTITUTIONALISM AND THE EVOLUTIONARY THEORY 

The neo-institutionalism theory according to Douglas North (1994)10, states that institutions are 

constituted by formal agreements (rules, laws, constitutions) and by informal agreements, like norms of 

behavior, conventions and codes of conduct; on the other side the evolutionist current of thinking is 

defended by French authors like Etienne Montaigne (2009)11 of the INRA in Montpellier, who affirms 

that the agrarian innovation is a process of species selection that leads to the reduction of the number of 

crops, but complementary, due to the agro-industry development, new products will be generated by the 

                                                      
10 NORTH Douglass C. and DENZAU, Arthur T. (1994) ñShared Mental Models,ò Kyklos 47:1 (1994), 3-31 

 
11 MONTAIGNE E. (2009), Quelles réponses au mal-développement agricole ? Analyse des politiques agricoles et rurales passées et presents. CIHEAM ï 

IAMM. Montpellier ï Francia. 
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food industry, according to the Metcalfe ï Gibbons Model, that shows a comparison between the biology 

and the economics: 

 

Table 1 

Metcalfe ï Gibbons Model 

Comparison between the Economy and biology for supporting the Evolutionism Theory 

DEFINITION BIOLOGY ECONOMICS 

 

SPECIES REDUCTION 

SELECTION COMPETITIVINESS 

ADAPTATION IMITATION  

INCREASE OF 

VARIETIES 

MUTATION INNOVATION 

Source: Post-innovation performance: Technological development and competition. Metcalfe - Gibbons (1986). 

 

In this public complex system of relations between the public and private sector, there are two 

subsystems in the denominated Mesoeconomics level; one of which consist on the Technological 

Development, driven by the own companies and the Government. This perspective seems to be  close 

to the evolutionist theory and promotes the creation of enterprise networks in order to reinforce the 

cooperation and collaboration in technological aspects (Link et al, 2002) The key factor is to find  

between the beneficiaries and the providers of good and services, so as the knowledge networks.   

 

On the other hand, we have the institutional framework. In this sense, if this structure provide the 

incentives for efficient production and for people to engage in economic activity, an institutional analysis 

is required to explain why the cost of transacting is so high in developing The frequent occurrence of 

market failure and incomplete markets (because of higher transaction costs and information 

asymmetries) in developing countries cannot be explained by conventional neo-classical economics and 

requires an institutional analysis. Many of the institutions or formal rules of behavior that are taken for 

granted in developed countries and that facilitate market exchange are absent in low-income countries. 

Therefore, the New Institutional Economy (NIE) is a useful framework that could help determine the 

types of institutions needed (either formal or informal) to improve economic performance in developing 

countries. (Kirsten; 2011) 

 

The Agrarian Public Sector has as main task, to promote an ambiance in order to promote the 

innovation process, that must be supported on research and validation of technologies, so as the 

transference to the organized farmers. To be effective and to obtain a high impact, the actions of the 

Agrarian Public Sector must be permanently coordinated with the private sector, the academy, the 

research centers, the agrarian companies and farmers, In this sense, the institutional mechanisms must 

have as main principle  the institutional agreements 
   

III. THE ROLE OF THE NATIONAL AGRARIAN UNIVERSITY ð LA MOLINA IN THE PERUVIAN 

RURAL DEVELOPMENT 

 The Agrarian National University is the main institution in Peru, that has been developing the 

last century a great research capacity in the agrarian research.  Nevertheless the University never could 

develop a   formal research system by objectives, like the National Agrarian Research Institute (INIA). 

The University is dedicated mainly  to the education, and the research is scarce, and the best programs 

are those that are focused in local and  regional levels  (Grobman; 2002) 
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 Other  problem in La Molina is the small budget coming from the State destinated to the 

research; in   2010 the total budget of La Molina was of around U.S. $ 35 million, anda around 80% of it 

is destined for salaries. In La Molina there exist and  increasing population with more than 5000 

undergraduate students   and more than 900 graduate. Also, La Molina has more than 380 permanent 

professors and near 100 temporary  . Of this total, near 200 professors have got a   master degree 

(40%) and 40 a Doctoral Degree (8%). La Molina  is also the most important Agriculture   in Peru. In 

contrast for example, the National Institute of Agrarian Research of Peru (INIA) has 1300 workers, but 

only   240 are researchers, and of this total 40 own a master degree (17%)  5 a phd. Degree(2%).  

 

 La Molina owns near 6000 hectares around Peru.  200 hectares situated in  La Molina-Lima, 

and the rest belongs to the Regional Institutes of Development (IRDôS). Today la Molina has the 

following research institutes: The Agroindustry Research Institute (INDDA), the biotechnology Institute 

(IBT), the sustainable small agriculture institute (IPSS), and the above mentioned IRDôS. Also La Molina 

has some journals as the Arid Zones Journal, the Applied Ecologic Journal, the Agronomy Journal since 

1904, the Agrobusiness Journal of the Economcis Faculty and recently was launched the Journal 

Economics and Nature of the same Faculty. 

 

 The financing of the research at the   National Agrarian University, has two main sources: the 

above mentioned public resource that represent around 80% of the budget, and the  self-generated 

funds.  Other problem is the  low salaries of the professors, and the scarce funds dedicated to the 

research12. On the other side, national scientific journals in Agrarian Sciences are scarce. Only there are 

a few institutional journals with a minimum circulation, not existing a peer-review  journal. As we already 

mentioned there are only some bulletins and journals dedicated to the diffusion of the new technologies, 

but they donôt publish results of original research. 

 

IV.  NECESSITY OF AN APPROACH BETWEEN THE AGRARIAN POLICY AND THE ACADEMIC 

SECTOR IN PERU 

 

It is important the agreement between the public and the private sector, and in this sense, the 

institutional change could drive to the agrarian innovation, following the Schumpeter principles, 

considering the innovations as the most important problem in the long term. In this context, the 

evolutionary theory seems to be complementary to the neo-institutionalism theory.  

 

Under a competitive scheme, and in order to offer a suitable theoretical support to this study, our 

proposal consist on reviewing the performance of the National Agrarian University, trying to promote the 

multi-dimensional sustainability in the Andean countries based on the theories above mentioned. 

 

Taking into account the nowadays international order, the globalisation continues changing the external 

markets and the competition of the Peruvian agriculture. At a national level, the role of the Government 

has been reduced and today the high rates of poverty in the country is situated in the  rural  areas; 

                                                      
12 A main professor with tenure track  with at least 10 years experience  earned until December 2010 around  US $ 1400, but since january   2011, earns  
US $ 2500.(www.lamolina.edu.pe) 
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nevertheless   almost a third of  the population still depend on agriculture activity and  La Molina should 

direct some innovative actions in order to support the population of the rural areas.   

 

On the other hand, the competitiveness  of the agrarian sector  not  only will be based on a system that 

promotes the innovation, but it is also important to created a positive ambiance, to promote the 

creativity, linking the markets with the knowledge, directed by private and public institutions.In this sense 

it is  a priority to change the management strategy of the innovation, and mainly to change the way of 

Management of the formal organization, according to the neo-institutionalism principles, and it means to 

destroy the former Framework. Nevertheless, to create and to make work a new Framework is quite 

difficult. 

 

Fortunately, La Molina has many assets, and has been working in  reformulating his strategy Racing old 

and a new problematic, for enhacing the agrarian innovation, towards the market requirements. In this 

sense the main strategic  lines of the Agriculture Ministry of Peru, between 2006 and 2011 were: 1) 

water Management; 2) Market access; 3) Agrarian Assurances; 4) Research and extensión; 5) 

Information; 6) Rural Development. Nevertheless, between 2012-2006 the main strategic lines are: a) 

Productive and inclusive development; b) Agrarian innovation; c) water Management; d) forestry and 

fauna; e)agribusiness; f) agrarian sanity. 

 

The strategic line called Agrarian Innovation, is directed linked with La Molina, but in comparisson with 

the former Plan 2006 -2011, in the plan 2012 -2016, the extensión has been omitted, and we consider 

that La Molina could lead the extensión activities promoted by the Agriculture Ministry of Peru,  and 

develop technical and institutionalist capacities. 

 

V. THE EDUCATIONAL PLAN OF LA MOLINA 

According to the  Institutional Strategic Plan 2010 ï 2015 of La Molina, the institutional  educative 

proposal has 4 strategic axes: 1) To be a leader university ; 2) to be recognized internally and 

externally; 3) To have optimal resources; 4) To develop efficient administrative processes. 

 

The strategic axe 1, has at the same time, 4 main purposes: a) to lead the agrarian learning in Peru; b) 

to lead the agrarian research c) to lead the agrarian extension service d) to contribute with proposal for 

the development of the country. The second axe that is to be recognized internally and externally, has 

as main purpose, that La Molina could be accredited.In the diagnosis of the Strategic Plan of La Molina, 

it was realised a focus group  to establish the main aspects for reaching the success in the University. 

The Academic Aspect reached 90%,    administrative Aspects,  reached 6%; and finally  the Aspects of 

the Organizational Culture, only obtained 4%.   

 

VI. SOME ASPECTS OF THE NEO-INSTITUCIONALIST AND EVOLUTIONIST  THEORY  

Taking into account both theories, the new concepts are leading to models of territorial innovation like 

the innovation systems, mainly with a regional dimension. The notion of regional system of innovation  is 

originated from the adaptation of the own institutional principles of the generic perspective of the 

innovation systems towards a regional level, that consist in a process of evolution directed to increase 

cooperation agreements formally established in an institutional context (Isaksen, 2001). 
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After this evolution, the regional system of innovation consist on the  cooperation between companies 

and other institutions for reaching the innovation and the transfer of it.  This process has some planning 

and systemic aspects, and can be possible after fortifiying the institutionalist frameworks, and a strategy 

could be the creation of a system that could lead to the innovation at a regional level first.  

 

 In this context,  the developing countries also it has been noted that innovation brokers have 

difficulties in securing funding (Spielman et al., 2007) and that there is a need for public-sector 

promoting agents or system coordinators (Hartwich et al., 2007a), public or donor funding may be 

justified. In this sense,  innovation brokers can more impartially fulfill the role of facilitator than parties 

that have a substantive stake in the subsequent research or innovation  process, or that have a very 

strong business, political or advocacy interest. 

 

 It is important to stress that since some years ago, in Peru there is a lack of agrarian extension 

policies, and in this sense; it would be important if there could be an evaluation of the agrarian extension 

services in Peru during the last 50 years. The rural sociology states since long time ago, the importance 

of the agrarian extension, that could vary taking into account the characteristics of the farmers and its 

networking (Darre; 1996). 

 

Faure (2011) says that in the countries of the south, the discussion is strongly based on the diffusion of 

methods of agrarian extension, some of which are participative and prioritize the learning, but without 

considering the local context, the actors, or the initiatives that already existed. Peru, that is a country 

with a great geographic and cultural heterogeneity, the extension methods should be adapted to this 

conditions   

 

The National Institute of Agrarian Research (INIA), that is the main public agrarian research institution,  

in the last 32 years(1978-2010), has changed 17 times of heads. Additionally , the personnel moves 

very often, and there is no meritocracy for accessing   to a researcher position. In opposition, at the 

University there exist a meritocracy system, although with deficiencies, but could be improved. Also, La 

Molina has signed several agreement with the international cooperation for improving it performance.13 

 

As mentioned before, only  in a minimum percentage (4%) the  institutional aspects are taking into 

account, and thatôs why we consider that the different programs, projects and curricula must consider 

aspects of the neo-institutionalist and evolucionist theory. 
 

 

VII. SOME FINAL COMMENTS AND RECOMMENDATIONS 

The agrarian research organizations in Peru are integrated by the National Institute of  Agrarian 

Research (INIA) and some specialized universities, like the National Agrarian University ï La Molina  

conformed by a multidisciplinary team,  and in this sense the innovation must be referred to all the 

agrarian activity and not only to the most developed sector. 

 

                                                      
13. The Agreement between La Molina and the Flemish Universities (VLIR) has 7 projects, and the main objective is to fortify the academic and institutional 

performance of La Molina and to improve the research capacity of the National Agrarian National ï La Molina, including the agrarian extension. This 

agreement will last until 2015, with possibilities of  being extended until 2020. 
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All the agrarian producers must renew their technologies,   leaving the non-effective   agriculture 

practices, trying to rescue ancestral practices that were left, nevertheless they were highly productive 

and ecological. The National Agrarian University,  has reoriented rightly several of its faculties and 

departments toward the environmental subject, by creating in last the decades several undergraduate 

and graduate  programs. 

 

When the Strategic Plan of La Molina was redacted, one of the consensus was that there is a low 

organizational culture, and perhaps it will be necessary  to make a self-evaluation with the purpose of 

finding the gaps  in order to surpass those weaknesses. In such sense, the accreditation process could 

be reinforced by privileging and promoting the research. 

 

With respect to the extension and agrarian transference,  most of the 24 regional governments, with a 

predominant rural population own budgets that are frequently not used, that could be directed to provide 

an extension service. In such sense,  La Molina, could advise other  universities of the country,  as well 

as the regional and local governments. 

Finally, we considered that some concepts of the neo-institutionalist and evolucionist theory could be 

taken into account for the elaboration of the next strategic plan, and also concerning the public sector, 

would be pertinent to articulate better the public policies of the education ministry with the actions of the  

agriculture ministry, and also with the policies of the universities, and mainly with La Molina. 
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Theme C 
 

Partnership Strategies with Local Stakeholders 
 

Collaboration between Universities of Agriculture and Life Sciences and their local stakeholders   to   

encourage   and   support   the   development   of   successful   new partnerships for local economic 

development in the rural environment. 
 

The  possibility  to  establish  permanent  and  strong  relationships  with  their  local stakeholders 

(either local or regional government, private companies, institutions, or other  stakeholders such as 

consumer groups, other social networking groups, and individual  citizens) at local and regional 

level is of tremendous importance for the success of the  Universities of Agriculture and Life 

Sciences in their roles towards sustainable rural development. 

 

1. How  to  build  trust,  how  to  create  an  atmosphere  of  exchange  and  mutual commitment 

between the Universities of Agriculture and Life Sciences and their stakeholders? 

2. How to develop, within universities, competences and know-how that will foster actions 

strengthening relationships with external partners ï capacity building? 

3. How  to  create  and  encourage  such  initiatives  in  terms  of  new  forms  of partnership? 

4. What new roles could Rectors and Deans endorse in the building of these new partnerships? 

5. How to encourage a change from an academic to a corporate culture within a university? 
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Abstract 

Agriculture is yet to fully realize its potential to stimulate economic growth and reduce poverty in Sub-Saharan 

Africa. Its performance over the last 2-3 decades has been uneven and often below the population growth 

rates hence its inability to meaningfully contribute to food security. Africa nevertheless seems to have turned 

the corner and is now poised to improve the sectoral performance. Several recent events and initiatives are to 

a large extent responsible for this turn around. Africa appears to be taking steps to ensure that the trend 

continues. It has developed a comprehensive set of strategies to tackle these issues in the form of the 

Comprehensive African Agricultural Development Plan (CAADP) adopted in 2002. The challenge therefore 

is to ensure that relevant local stakeholders have the opportunity to participate fully and effectively 

along the value chain within the innovation systems. 

 

1. Introduction 

1.1 Overview 

Distinguished guests, ladies and gentlemen, it gives me a great pleasure to be standing before such a 

distinguished forum to speak about a matter that is very close to my heart--Ending food insecurity and 

hunger, while protecting the environment. 

As we assemble here today, there is a clear recognition of the importance of the agricultural sector 

in stimulating sustainable development and a significant level of poverty reduction, especially in 

sub-Saharan Africa (SSA).  

There have been a number of debates on how growth in agriculture productivity can be attained. 

Such debates are exemplary in this forum that focuses on the role Universities of Agriculture and 

Life Sciences in providing leadership and vision for change. 
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One of the biggest hurdles in achieving sustainable development is the need to generate the capacity to apply 

science and technology to this goal. While it is necessary to build and enhance strong scientific and 

technological capacity in all regions of the world, this need is particularly pressing in sub Saharan Africa in 

particular.  There is a lack of qualified scientists in Africa to produce the research needed to address 

Africaõs productivity challenges (Figure 1). Current cadre of professionals are not only aging and near 

retirement, but are also poorly equipped to train the continentôs next generation of agricultural scientists. 

 

Figure 1: Research per million population by region 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Africa has 70 researchers per million population compared to North America with 2640 and Japan with 4380 

(Figure 1 above).  There is thus a need not only to increase the supply of quality graduates but also to ensure 

supportive environment for teaching and research that ensure students achieve their full potential.   

Sub-Saharan Countries must address this problem and make capacity-building in science and technology, a 

prime priority area in their struggle to achieve the goal of sustainable development and food security. 

Achieving a green revolution in Africa will require generation of the 21st Century professionals, well-endowed 

with both theoretical and practical knowledge and skills to spearhead agricultural transformation.  

African universities have the potential of being catalysts for cutting edge research and education on critical 

issues facing smallholder farmers such as seeds, soil fertility, climate change, energy and water security and 

improving technological innovations and knowledge management that will make agricultural production 
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systems more sustainable. However, these universities have also come under many attacks for failing to 

produce relevant high skilled graduates for agricultural research and development.  

The journey towards increasing agricultural productivity and sustainable rural development will not 

be easy, but through strategic partnership, well-coordinated activities and determination of all 

stakeholders, we will succeed. 

 

2. Agriculture in African Context 

Agriculture is and will  for a while continue to be the dominant economic activity and a major source of growth 

in Africa, especially in sub-Saharan Africa (SSA), where it accounts for 40% of the gross domestic product 

(GDP), 15% of exports and 60-80% of employment, with women making up on on average 43 percent of the 

agricultural labour force. Average annual growth in agricultural GDP in Africa rose from 3.3% in 1990-2000 to 

3.6% in 2000-2004 (World Bank 2007). 

Unfortunately and for a number of well-known reasons, the sector is yet to fully realize its locked up potential.  

The potential for agriculture to drive development has been demonstrated elsewhere, but is yet to be fully 

exploited in SSA. Agricultural growth was the precursor to the industrial revolutions in Europe in the 18th 

century, and more recently rapid agricultural growth in China and India are contributing to industrial growth. 

Agriculture is yet to live up to its reputation as the engine of growth in SSA.  

For example, in the mid-1980s, cereal yields were comparably low and poverty was comparably high in SSA 

and South Asia. Fifteen years later in South Asia, yields had increased by more than 50 percent and poverty 

had declined by 30 percent. In Sub-Saharan Africa, yields and poverty were unchanged (World Development 

Report 2008).  

The disconcerting cereal yield gap between SSA and other regions shown in figure 2 and 3 is symptomatic of 

this untapped potential of agriculture for development connection. 

Figure 2.  Cereal yields and poverty in South Asia and Sub-Saharan Africa 1984 -2002 

 

Source: World Development Report 2008. 
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Figure 3. Cereal yield gap between Sub-Saharan Africa and other region 

 

Source: World Development Report 2008. 

For the period 2003-2005, agriculture productivity of $335 USD value added per worker in SSA was the 

lowest in comparison to global average of $914 and $3,057 for Latin America (Webber and Labaste (2010). 

This low level of productivity continues to hinder Africaôs efforts to feed itself, and reduce poverty.   

As indicated by Chema et al. 2003, the potential of agricultural science and technology (S&T) to bring greater 

prosperity has, to date, not materialized for the large majority of the African farmers and consumers. This is 

not because of a lack of effort to exploit the potential of agricultural S&T but because the institutional setting 

within which agricultural innovation has to take place is so much weaker in sub-Saharan Africa than in Asia or 

Latin America. Lack of markets, poor infrastructure, and political instability are just some of the factors 

that are placing significant constraints on the impact of agricultural S&T in sub-Saharan Africa.  Some other 

well-known reasons for this generally low performance of African agriculture include:  

- Burgeoning population growth 

- Declining productivity caused by poor soils, inadequate production technologies, limited use of inputs, 

minimally supportive policies etc. The outcome is the use of more land including marginal ones to maintain 

production levels 

- Intractable land resource degradation resulting in further production decreases  

- Exacerbation by climate change impacts to complete the vicious cycle. 

- An inherently unfavourable agro-ecological base prone to rapid soil degradation 

- Poorly functional markets and a rude competition from the rest of the world, thanks to globalization. 

 

http://wdronline.worldbank.org/a/c.ref/WB.978-0-8213-6807-7.cit1132/citation
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Nevertheless, some good news is coming from Africa.   Recent evidence suggests that Sub-Saharan 

Africa may be turning the corner. There are many local successes in food crop production, such as maize in 

several West African countries, beans in Eastern Africa, cassava in many countries, market-driven expansion 

of the use of fertilizer on maize crops in Kenya, and many promising technological innovations in their early 

stages of adoption (World Development Report 2008).  

 

 Africa appears to be taking steps to ensure that the trend continues. It has developed a comprehensive set of 

strategies to tackle these issues in the form of the Comprehensive African Agricultural Development Plan 

(CAADP) adopted in 2002.  Constraints and obstacles preventing the sector from effectively playing its multi-

functional role and sustainably contributing to meeting development goals as well as potential solutions were 

carefully identified in the CAADP, which set a targeted increase in agricultural output of 6% to be realized by 

2022. 

Guidelines for attaining this production goal were developed by the New Partnership for Africaôs 

Development (NEPAD) in 2006, in the Framework for African Agricultural Productivity, which emphasized 

the need to restore quality under graduate and post graduate agricultural education. Implementation 

of these guidelines is now starting through country specific compacts.   

 

2. Agriculture ð a knowledge intense sector. 

Agriculture is essentially knowledge based and the knowledge comes from both traditional and 

modern/scientific knowledge. Both forms of knowledge rely on repeated observations, testing, verifying and 

improving observational outputs for future use and sharing such outputs with others through a variety of 

communication tools. The difference between traditional and modern knowledge is that the latter has reduced 

the timeline between the various steps of observations, testing, deduction, verification, improvement and 

sharing through the use of more cutting edge, sophisticated approaches, techniques, deductive powers and 

newer more effective information communication technologies.  

The dependence and reliance on knowledge and innovation has become even more critical for a 

number of reasons.  

Firstly, current needs and demands for food are increasing exponentially and becoming more and more 

diversified, thanks to relentlessly changing demographics not only in terms of numbers, but also in terms of 

distribution with more and more people leaving in urban areas.  

Secondly, the stakes are higher and constantly being raised.  In the not too distant past, producers could 

afford to focus exclusively on producing food without giving much thought to the impact of their production 

technologies on the environment and natural resources. The situation has changed drastically, and the nature 

and extent of environmental impacts of various human activities now have to be factored into the development 

of technologies. Production technologies therefore now have to be carefully developed not only to produce 

more food more efficiently, but also in a manner that preserves and even improves natural resources and the 

environment. 

Thirdly, the issues are more complex: the sector these days cannot focus exclusively on producing food to 

meet the demands of a growing population, in an environmentally sensitive manner, but must also contribute 
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to alleviating poverty through the generation of employment and income for a variety of stakeholders 

associated with the increasingly complex value chain that links production to consumption.  

Finally, globalization, urbanization and sophisticated market demands are contributing to the knowledge 

intensiveness of the sector. The required knowledge therefore needs to come from a variety of 

knowledge producers, prominent among which are universities and faculties of agriculture. They 

would nevertheless need to be innovative to remain prominent and be in the forefront of the process of 

creating and putting into use the combination of knowledge from various sources. In other words they would 

need to adopt the agricultural innovation systems approach.  

3. Innovation and value chain- based approaches. 

Innovation systems and value chains are complementary and overlapping, and a value chain has been 

defined as the set of interconnected, value-creating activities undertaken by an enterprise or group of 

enterprises to develop, produce, deliver, and service a product or service. The innovation system perspective 

provides a way of planning how to create and apply new knowledge required for the development, adaptation, 

and future profitability of the value chain (World Development Report 2006).  

It is a process that Involves the interaction of individuals and organizations possessing different types of 

knowledge (not just scientific) within a particular social, political, policy, economic, and institutional context 

(World Bank 2006). It is the creation and putting into use combinations of knowledge from many different 

sources ( Rajalahti et al. 2008).  According to the Rajalahti and colleagues, although innovation may be brand 

new, usually, it involves new combinations of existing knowledge leading to small, gradual changes in 

technology, processing, organizational management, and/or creative imitation. 

Urama (2009) defined innovation as the use and application of science and technology results for 

development. In other words, innovation is neither scientific research nor technology, but rather the 

application of knowledge in development. He further elaborates that until the knowledge which might be 

acquired through learning, scientific research and indigenous experiences is applied in the production of 

goods or services it is not innovation, hence the need to build national system of innovation as the bedrock of 

development. 

Innovation system was defined by NEPAD (2003) as a network of institutions in the public and private sectors 

whose activities and actions initiate, import, modify, and diffuse new technologies, based on research and 

development, to achieve enhanced economic growth and quality of life. 

The Agricultural Innovation System (AIS) whose origin can be traced to evolutionary economics, and which 

situates the concept of innovation within the agricultural sector fulfils this need.  

AIS has been defined as comprising the organizations, enterprises, and individuals that interact to demand 

and supply agricultural knowledge and technology as well as the institutions and policy incentives that 

influence their performance. The purpose being to accelerate the movement of ideas, create marketable 

products and promote economic competitiveness (World Bank 2006). 

According to Rajalahti (2009), agricultural innovation system was developed to better understand how 

a countryõs agricultural sector can make better use of new knowledge and design alternative 






















































































































































































































































