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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 ―University of Agriculture‖ 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 universities‘ 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 country‘s 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 President‘s 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 speakers‘ 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 … A difficult name to pronounce, you‘re right … Some of you know… 
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 … 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 ―thank you‖ 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 … 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 : ―Together and by association‖ 
―Together‖ means that each educational institution has to be fully committed to its local community and 
―by association‖, 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 

―Grande Ecole‖, organized as a graduate school, dedicated to Earth and Life sciences. 

Although you don‘t see it, you are in one of the oldest French ―Grande Ecole‖ 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, you‘ll 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 sector… Being entrepreneur for 

a sustainable development in rural areas: a quite long history in Beauvais, isn‘t 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 – 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. 
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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, ―Préfet de l‘Oise‖.  

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. 



23 
 

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 ―bleu d‘Amiens‖, 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!  
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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 € 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 innovation‘s 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 societies‘ 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 societies‘ 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 institutions‘ 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 

Rectors‘ 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 century‘s 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 – 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 who‘s 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 it‘s 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 America‘s rural and agricultural communities. Whether it is agriculture, renewable 

energy, or economic and community development – 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 20 th 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 don‘t 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 America‘s 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 farmers‘ 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.   FFA‘s 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 student‘s 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 – 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 – 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, ―Why should colleges, schools and institutes of agriculture focus on education for susta inable 

rural development?‖ 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 ‗sustainable‘ and ‗development.‘ 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 ‗world view‘ (Reason, 2002). A ‗world view‘ 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 Reason‘s article certainly 

support his notion. This year‘s 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? 



43 
 

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 

planet‘s 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 

public‘s 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 education‘s 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 ‗I‘ can contribute but what I can contribute to the ‗Team.‘ 

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 stakeholders—we 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 –aspects 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 ―institutionalism‖ the rural 
world, grant loans to finance agricultural projects –impacting the people‘s 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 –Universidad de La Salle‘s 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 (Continuous 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 followed 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 2002-2005 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 2002-2005 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 

―participate more effectively in economic and political activities‖ (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 frameworks 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  country‘s  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 government‘s will to  
redefine the roles and missions of universities so that they can play a more dynamic and more 
effective role in  the country‘s 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 specialists‘ 

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 graduates‘ 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 specialists‘ training and to provide graduates‘ 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 specialists‟ 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 graduates‘ professional competencies, which are now being piloted 

online in Ukrainian agricultural higher educational establishments. These tests enable us to compare 

levels of graduates‘ 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  ―employability‖ 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 “Slavutych” (Zaporijya region), owner of the society “Gaz Invest”  

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:   

―We pay attention to person‘s 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 study‖.    

Director of the society  “Agrofirma Olvia” and the society “Agro-Davydivka”  Tykhovod Anatoliy:   

―If 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 enterprises‖.      

 

http://www.nbuv.gov.ua/Portal/all/herald/2002-02/7.htm
http://www.un.org/russian/documen/declarat/riodecl.htm
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General director of the society “Bayer”, manager of the department “Bayer Crop Science”  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 ―Science for better life‖. 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:   

―Before 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 world‖.   
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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 world‘s 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 ―the ability of people, organisations 

and society to manage their affairs successfully.‖(DAC, 2006, p. 12). According to the FAO Corporate 

Strategy ―capacity development ideally unfolds across three dimensions; an enabling policy 

environment, the institutional dimension and the individual dimension.‖ (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 ―unfolds across three dimensions; 

an enabling policy environment, the institutional (read organisational) and the individual.‖(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 ―the rules of the game‖ and organisations as the way resources are combined to ―play 

the game.‖  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 ―culture of the organisation‖ 

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 

―new sensation‖, 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 ―actors in the 

situation as well as recipients.‖(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: ―Learning is always personal but some of the opportunities to learn 

are provided by social institutions, such as State and employers.‖(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: ―Non-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.‖(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. ―Everybody has the right to education‖ 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: ―Elementary 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.‖(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 ―what is needed is an ―expanded vision‖ that 

surpasses present resource levels, institutional structures, curricula and conventional delivery systems.‖ 

(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 ―new 

sensations‖ that Jarvis talks about, are expected to generated by a teacher or an instructor. 

These ―new sensations‖ 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: ―Most farmers 

learned more by looking over the fence and copying techniques from other farmers‖ (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 ―the building of farmers management and problem solving capacity 

requires joint learning through practical field work.‖ (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 ―map.‖ 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: ―the 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.‖ The UN Special Rapporteur on the right to food, defined 

the right to adequate food as follows: ― 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.‖ (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: ―Food 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.‖ (FAO, 2009, p. 8). ―Food 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 ―the 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.‖ (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: ―The recent L Áquila 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.‖ (FAO, 2009 b, p. 1). It also notes that there is a 

―new momentum-after decades of neglect-to-re-invest in agriculture.‖(ibid, p. 10). One of the 

conclusions is that ―FAO shall build capacity, particularly for rural institutions.‖(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 ―it 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.‖(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 ―access 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.‖(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 ―rights to assure access.‖(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 ―the right to enter the property.‖(ibid, p.24). It is 

also about the ability that poor people have to ―use and manage resources in order to improve food 

security, enhance nutrition and reduce household vulnerability.‖(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 ―key challenges‖ 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 ―favoured environments‖ of production. Less 

favoured areas would typically use ―indigenous knowledge, learning from neighbours and social 

networks‖ (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 

―favoured environments‖ and how important ―indigenous knowledge, learning from neighbours and 

social networks are in ―less favoured environments.‖(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 ―self-organise and act.‖ 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 ―institutional‖ 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 ―The standard public 

sector model of agricultural extension based on technology transfer and delivery has all but disappeared 

in many countries…Extension 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.‖ (IFAD, 2011, p. 175). A recent review of 

extension work in Africa concludes that ― the building of farmers management and problem solving 

capacity requires joint learning through practical field work.‖(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 ―In 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.‖ (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 ―Education 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.‖ (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 ―processing and 

commercialisation.‖ 

 

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. ― 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.‖(FAO, 2009 a, p.26). 

The Global Monitoring Report on Education for All of 2010 has this to say on this point: ―Hunger 

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.‖ (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: ―While the benefits accruing from women´s formal education is well 

understood, less well known are those accruing from women‘s 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.‖ (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 : ―literacy education does contribute to reducing both poverty and hunger. 

(ibid, p. 92). 

The main message with regard to health indicators is: ―The 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 ―suitably organised and implemented literacy programmes do tend to promote stronger 

and more confident social and political participation by poor unschooled people, particularly poor 

women.‖(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: ―It 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.‖(UNESCO, 2006, p 31). 

 

Oxenhams reflections are worth quoting in full:  

―The 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.‖ (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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



87 
 

Figure 2. Tool for identification of linkages between education and capacity of rural people to improve 

food security. 

 

Dimensions of Capacity 

Development 

Education Food Security Emerging Trends 

Individual learning Learning what, where 

and how? 

Food availability, 

access and use. 

Access, use and 

management of natural 

resources 

Diversification of 

sources of livelihoods 

Organisational 

change 

Formal, non-formal, 

informal i.e. schools, 

universities, extension 

services, literacy 

programmes, networks 

Ministries, non-

governmental 

organisations, farmers 

associations etc. etc. 

An emerging and global 

networking society 

fragmentation 

need for a system of 

life-long education, shift 

of balance between 

formal, non-formal and 

informal education 

Policy/Normative Right to Education, 

International Action 

Plans related to 

Education for All etc. 

Right to Food, 

Access of natural 

resources as a ―bundle 

of rights‖ 

 

       

      

           ?? 

 

 

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: 

―The building of bridges across disciplinary boundaries is therefore necessary, to  transcend boundaries 

amongst sectors.‖(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 ―modern‖ 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 ―over the fence.‖ 

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 ―over 

the fence.‖ 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: ―The building of bridges across disciplinary boundaries is therefore necessary, to transcend 

boundaries amongst sectors.‖(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 farmer‘s income 

level and productivity. Agricultural faculties, agricultural research institutions and agricultural extension 

services are mainly responsible for farmers‘ 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 Turkey‘s 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 
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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 

‗Pragmatism‘ 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 farmers‘ 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 participants‘ 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 – Baghail, Union – Pakshey, Upozilla – Ishurdi, District – Pabna.  

2007-08 : Village –Pakuria, Union – Shahapur, Upozilla – Ishurdi, District. – Pabna.  

2008-09 : Village – Bedundia, Union –Arankola, Upozilla – Ishurdi, District – 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 farmers‘ 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 Pearson‘s‘ 

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.  

Participants‘ 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 Teachers‘ 

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 – 1 4.3 4.3 5 

Year – 2 4.6 4.4 5 

Year – 3 4.4 4.3 4.7 

Mean 4.43 4.33 4.9 

Scoring Key : 4.1  – 5.0   Excellent,    3.1 – 4.0    Very good,   

   2.1 – 3.0    Good,         1.1 – 2.0     Fair 

Participants‘ 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 society‘s 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, consumers‘ and farmers‘ 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 don‘t 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 

farmer‘s 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 Professionals‘ 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 generations‘ 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 sector‘s 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 YPARD’s contribution to the agricultural curriculum debate 
Agriculture is changing.  As we move away from ‗business as usual‘ 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 ‗multi-functionality‘ 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 „profiles‟ 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 ‗create‘ 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 Bologna‘s 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 ―just to see how the exam will be‖ or ―to assist to an animated 

narrative‖ 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 ―industrial environment‖. 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 it‘s our first time 

and carries on without really explaining how unpleasant it‘s 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 

expect‖. 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 ―industrial conditions‖ 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 ―faults‖ 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 Student‘s 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 universities‘ 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 Cuban‘s 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 ―art 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 process‖; 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. 



118 
 

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 Risk‘s 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 ―improvement‖ 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 “Grenelle 

Environment” 

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 ―green plan‖ 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 ―green plan‖ 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 font is used to report teachers’ point of views 
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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 development‖? 

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 students‘ 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 students‘ 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 students‘ 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"–6 55'35" S, 106 48'27"–106 50'29" 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 450–715 m (above sea level) and annual rainfall of 1600–4000 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 – 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 1998–2000, 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 2000–2005 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 (25–100 trees/ha, AF-2), and 3) agroforestry at dense stands (100–

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 GWEF‘s 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 

223–882 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 

GWEF‘s 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. 

Toso‘s 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 (2009–2015), 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 students‘ 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 GWEF‘s 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 GWEF‘s 

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 „how to 

feed the world‟ 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 WTO‟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 ―how to feed 9 bn people by 
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2050‖ 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  India‟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 Punjab‟s economy as it contributes about 25% (2009-10) to 

Punjab‟s 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). 

Punjab‟s  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 Punjab‟s 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 Σ (Pit / ΣPit) 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 „socio-economic and ecological crisis‟ 

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 



138 
 

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  farmers‟ 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  

government‟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 „state‟ of agricultural systems in Punjab and to 

gain a better understanding of the education and training „landscape‟  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  can‟t 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) 

 
 

Illiterate 

 

 
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,  ―Extension 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.‖ 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, ―Now-a-days the extension workers distribute only seeds not knowledge.‖ 

 
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) don‟t listen to common people unless they have  some  political  or   

bureaucratic  connection.  One  of  the  farmers  said, ―Agricultural experts appear offended  when 

experienced farmers pose practical questions to them.‖ 

   32% of the farmers considered PAU‟s 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, ―PAU is the head of  the farming 

family which is not much active now-a-days.‖ More than 90% of the farmers considered PAU‟s 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, ―University  conducts trials of machinery in Ludhiana and recommends 

across Punjab which is not practical since the land is different in different regions of Punjab.‖ 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, ―Many times, new seeds and machinery by PAU fail, why it 

does not test them fully on its own farms before sending to the market.‖ 
 

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, “If there are no seeds at the Kisan Melas, only 

5% farmers will visit. It is just like a „sale‟ where private seed companies try to loot farmers one or  the 

other way.‖ 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  farmers‟  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 Information No of farmers (%) 

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 Information No of farmers (%) 

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, ―Even 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.‖ 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 don‟t listen to the 

common  farmers (read not well-connected). About 62% farmers considered PAU‟s  contribution  to  

their   prosperity   either  „not  very  considerable‟  or  „partially 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 farmers‟ 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 „socio-economic and environmental crisis‟ 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 „Roles of Universities of Agriculture and Life Sciences in sustainable Rural Development at 

scientific, educational, societal and economic levels‟ 

 

 ‗Our 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.‘ 
          (APJ Abdul Kalam, 2006, Hon‟ble President of India) [1] 

 

„We 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.‘ 

                   (Bhairon Singh Shekhawat, 2006, Hon‟ble Vice President, GOI) [2] 
 

‗Agriculture research must focus on priorities that meet national priorities‘ 

                                 (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 

world‘s 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 India‘s 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 ‗dowry‘ and 

‗mrityubhoj‘ 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 
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supreme court of India warned the Govt of India that country could be divided into ‗Amir Bharat (Rich 

India)‘ and ‗Garib Bharat (Poor India)‘ 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 

‗Our university system is, in many parts, in a state of despair….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 parameters… 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 corruption‘.                                         

(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 ‗good human being‘. 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 ‗Knowledge‘ 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 ‗Department of Revenue, Agriculture and Commerce‘ was created in 1871 ion place of 

‗Department of Agriculture and Commerce‘.  Allan Octavian Hume became the first Chief of the 

Department of Revenue, Agriculture and Commerce‘ in 1879 stated that neither the ‗Department of 

Agriculture‘ was established in its original form not put any emphasis on agriculture and farmers in India. 

However, ‗Horse Breeding Farm‘ 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 ‗Rural Universities‘ 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, ‗Govind 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 ‗Director General Education‘. As a rule, all education system as 

well as agriculture education in India is governed by ‗Union 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 organization‘s 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 don‘t 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, ‗College of 

Basic Sciences and Humanities‘ 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 ‗Open Universities‘ have revolutionized the modern education 

system in India and abroad. Recently the centre government has opened doors to private houses in 

higher education under ‗Public-Private-Partnership Mode‘ 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 

„Think 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 development‘. 
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‗If the village perishes, India will perish too‘     (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 India‘s 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 ‗rural‘ 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] , ‗Rural development is a process which aims at improving the 

well being and self realization of people living outside the urbanized areas through collective efforts‘. 

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 ‗the 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 landless‘. 
 

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, ‗India lives in villages‘, 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 People‘s 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 – 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 ‗National Farmers‘ Commission‘ (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. 
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6.2 Basic Problems of Rural India  

‗Slow agricultural growth is a concern for policymakers as some two-thirds of India‘s 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 regulation‘. 

(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 ‗one progresses, 

other will laugh and one recedes, other will weep‘. 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 
 Corruption in every sphere of life, 
 Social evils: Untouchability, Dowry, Casteism, Regionalism, Linguism  
 Illiteracy,                     
 General socio-economic backwardness 
 Unemployment, 
 Crimes, 
 Lack of finance for different programs, 
 Deterioration of moral values, 
 Low income 

C.  Political Problems 
 Absence of Farmers‘ Organizations‘, 
 Lack of law and order, 
 Defunct ‗Gram Panchayat‘ or ‗Gram Sabha‘ 

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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 Increasing interference of political leaders in village level activities, 
 Unstable government policies. 

D. Miscellaneous  

 Scattered and improper transport facilities, 
 Hygiene and sanitation, 
 Inadequate medical facilities, 
 Lack of good education, and 
 Limited supply  of safe drinking water , and 
 Inadequate infrastructure and services 

7. Agriculture Education vis –a 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 farmers‘ 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 farmers‘ 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 Communication‘ 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 ‗Krishi Vigyan Kendra‘ 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 ‗ATIC‘ 

(Agriculture Technology Information Center), ‗E-Chaupal‘, ‗Agriculture Portals‘, ‗Video Conferencing‘, 

‗Free Toll Numbers‘ 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; ‗I am good, you are bad‘; ‗I am better, you are worst‘, I am super, you are poor‘ are the 

cancer of our society and finally they don‘t 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 ‗Roti, 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 

‗Annadata’ (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 nation‘s 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 knowledge—especially in the form of science and technology—have 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 ―….acts of organizational creation, strategic renewal or innovation that occur within 

or outside an existing organization‖, with entrepreneurs being ―individuals 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 organization….―. 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 & O‘Cinneide, 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 & O‘Cinneide, 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 ―…stimulate 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...‖ (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 student‘s 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 
28 February 

Economic 
evaluation, 
productivity 

 & 
 Efficiency 

Future Strategies 
 30 April 

Final Report   
Integrated Business 

Analysis 
15 July 

Environmental scan 
Resource analysis  

15 August 

Technical 
management 
programme 

Enterprise budgets 
30 September 

People 
management 

& 
 Practices 

Labour audit 
30 November 

Student Employer 

University 

Experiential 
learning 

 

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 – 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 – 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 – 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 – 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, Armenia‘s 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 ―Other‖ category [20].  

 

The other category included seven firms that categorized themselves as ―Other‖ 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 ―other‖ 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. from 

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 “to take a chance” 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 ―take a chance‖ and handle 

stress/failure/rejection. The fifth highest overall rated skill was ―to listen to and carry out instructions‖ 

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&M‘s 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 ―high moral/ethical 

standard‖, ―positive work attitude/personality/ability to work hard‖ 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 ―General Higher Education Experience‖. 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. ―Employment in International Agribusiness Firm‖ 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 ―road mapping‖ 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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Keynote Speakers 
 

 

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 
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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, SLU‘s most southerly 

campus close to Denmark and Copenhagen, collaboration with industry and society is well advanced. 

One example of this, ‗Partnership Alnarp‘ is presented below (http://partnerskapalnarp.slu.se). Another 

example is the collaborative project ‗expansion in Horticulture‘ (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 

students‘ 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 member‘s 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 SLU‘s 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 



191 
 

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 ‗knowledge triangle‘ 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.  ‗Take responsibility‘ 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 “ISLE” 

 

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 (HEI‘s), 

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 HEI‘s 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 HEI‘S 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 HEI‟s 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 it‘s 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 "EcoTroFood‖ 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 HEI‘s, 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 "QUALIVIVANT‖ 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 ―Original 

Process ― and the French Centre National de la Recherche Agronomique ―INRA‖ 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 

―Unique Interministerial Fund‖, the Qualivivant programme positions itself as a sustainable link between 

―bio‖ 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 ―Conférence des Grandes 

Ecoles‖ [8], with two options: ―Engineering sustainable development of territories‖ and ―agricultural 

policy and rural development‖. 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 – 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 ―demonstration and training business incubator‖ (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 ―buy‖ into the business as ―trainee 

entrepreneurs‖ 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 ―loan‖ 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 ―liquidation‖ 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 – 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 ‗Université Libre de Bruxelles‘ 

(Belgium) and the ‗Université de Liège – Gembloux ABT‘ (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 ‗Biodiversité au Katanga‘ (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 > 
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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 ‗katangan copperbelt‘ (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 

DRC‘s 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 

‗Gécamines‘. 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 ‗Cité 

Gécamines‘ and ‗Vallée Karavia‘ [5]. In the ‗Cité Gécamines‘ 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, ‗Commission Universitaire au Développement (CUD, 

Belgium)‘ has accepted to finance the project ‗Appuie à la création d‘un troisième cycle en Biologie 
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Végétale et Environement à Lubumbashi et Remediation Multiscalaire‘ (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 ‗Cité Gécamines‘, 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 ‗Cité Gécamines‘. 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 

‗Biodiversité au Katanga‘ (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 – 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 – 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) ―Shared Mental Models,‖ 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 – 

IAMM. Montpellier – Francia. 
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food industry, according to the Metcalfe – Gibbons Model, that shows a comparison between the biology 

and the economics: 

 

Table 1 

Metcalfe – 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 – 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 (IRD‘S). 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 IRD‘S. 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 don‘t 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 – 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 that‘s 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 – 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 – 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 – 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 

Africa‟s productivity challenges (Figure 1). Current cadre of professionals are not only aging and near 

retirement, but are also poorly equipped to train the continent‘s 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 Africa‘s 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 Africa‘s 

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 – 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 country‟s agricultural sector can make better use of new knowledge and design alternative 
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interventions that go beyond research investments. In other words, promoting innovations in 

agriculture requires coordinated support to agricultural research, extension and education, fostering 

of partnerships and linkages along and beyond agricultural value chains, and creating an enabling 

environment for agricultural development.  

Table 1 illustrates how the AIS is different from previous efforts made to build research capacity and promote 

innovation. The table compares  the  main characteristics and differences between the Technology of 

Transfer model of the 1980s focused on strengthening the supply side of research by building research 

capacity of NARS;  the Agricultural Knowledge and Information System (AKIS) of the 1990s which put a 

deserved emphasis on  demand-side factors and the current AIS which while building on the previous two, 

goes beyond them to include collaboration among various actors to improve their capacity to innovate and 

respond to demands.  
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Table 1. Main characteristics of three frameworks used in promoting and investing knowledge in the 

agriculture sector. 

Defining feature 

National Agricultural 

Research System 

(NARS) 

Agricultural Knowledge 

Information Systems 

(AKIS) 

Agricultural Innovation 

System (AIS) 

Actors Research organizations 
Farmer, research, 

extension and education 

Wide spectrum of actors in 

the public and private sector 

Outcome 
Technology invention and 

technology transfer 

Technology adoption and 

innovation 

Different types of innovations 

… 

Organizing principle 
Using science to create 

new technologies 

Accessing agricultural 

knowledge 

New uses of knowledge for 

social and economic change 

Mechanism for 

innovation 
Technology transfers 

Knowledge and 

information exchanges 

Interaction and innovation 

among stakeholders 

Role of policy 
Resource allocation, 

priority setting 

Linking research, 

extension and education 
Enabling innovation 

Nature of capacity 

strengthening 

Strengthening 

infrastructure and human 

resources 

Strengthening 

communication between 

actors in rural areas 

Strengthening interactions 

among all actors; creating an 

enabling environment 

Source: World Bank 2006 

Value added elements of the AIS over the other two models revolve around the inclusiveness of the approach 

which emphasizes multiple knowledge sources concept. Some of the examples provided by Rajalahti et al. 

2009:    

• Emphasizes innovations deriving from an interactive, dynamic process that increasingly relies on collective 

action and multiple knowledge sources.  

• Emphasizes the importance of interactions within a sector - is more inclusive and leverages the resources of 

different actors, e.g., private sector role is more prominent, civil society and farmer‘s associations play an 
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important role in facilitating collective action.  

• Consolidates the role of the private sector and agribusiness – value chains are a particularly important 

organizational form in the context of AIS.  

• Brings to the fore the need to build the innovative capacity of the diverse actors, including agricultural 

education and training system, in a coordinated manner and the role of an enabling environment.  

• Draws attention to the totality of actors and factors needed for innovation and growth. While science is 

considered to be an important source of innovation, the AIS approach is a less science driven process.  

For Weber and Labaste (2010) value chains include all of the vertically linked, interdependent processes that 

generate value for the consumer, as well as horizontal linkages to other value chains that provide 

intermediate goods and services. They focus on value creation, typically via innovation in products or 

processes, as well as marketing—and also on the allocation of the incremental value. 

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  

 

3.1 Relevant Stake holders: 

As already mentioned above, one of the defining characteristics of the AIS is its inclusiveness that 

encourages the participation of a large spectrum of stakeholders – the knowledge sources. According to Juma 

and Yee-Chong (2005), several groups of stakeholders have a role in developing new science and 

technology, and thus in driving economic growth and human development. Nevertheless the context specific 

nature of most initiatives allows for the identification of opportunities and the required relevant stakeholders.  

Within the context of this talk, potential stakeholders for universities and faculties of agriculture would include 

the following: 

 Rural communities and their organizations 

 Producers and their organizations 

 Non-Governmental Organizations who work closely with communities and producers and 
sometimes provide extension and agricultural advisory services  

 Various components of Government, including:  relevant ministries and departments, research 
Institutions, extension and agricultural advisory services 

 Private Sector Organizations including local entrepreneurs 

 Other organizations such as donor organizations  

They can conveniently be grouped under one or the other of the quadruple helix of: the governance sector, 

civil society, private sector and academia. 

In what follows, I will highlight some successful best practices between these stakeholder groups and 

universities of agriculture. This will be followed by a discussion of some lessons learned from such 

partnerships.  
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4. Some successful multi-stakeholder collaboration between universities of agriculture and other 

stakeholders.  

Although the universities of agriculture and research institutions are not fully ready to embrace the innovation 

system approach, there are some best practices and successful stories from the field. 

4.1 Rapid growth of soybeans production by smallholder farmers Zimbabwe. (Giller et al. 2011.) 

The problem tackled.  

Prior to 1950 soybean was not an important crop in Zimbabwe. In the 1980s, it enjoyed promotion campaigns 

and some sporadic planting on small holder farms were observed, but it remained a minor crop, and by 1990, 

it was generally accepted that the crop was not suitable for small holder farmers, because most of such farms 

were in the communal areas with marginal soil, poor rainfall and limited extension support. In 1995, the 

University of Zimbabwe brought together local stakeholders to brainstorm on why small scale famers were not 

growing a crop that would not only diversify the maize-based monoculture but also improve their soil through 

biological nitrogen fixation, and to assess the constraints.   

The outcome of the this initial workshop was the establishment of a Soybean Promotion Task Force (SPTF) 

which led the innovation to promote soybean production in small holder farming areas of the country. This 

task force of local stakeholders comprised: the university of Zimbabwe, the Department of Research and 

Specialist Services, extension services (AGRITEX), the Zimbabwe Farmers‘ Union, the Commercial, Farmers‘ 

Union and a prominent private sector operator (Olive Industries) in the business of processing soybean for oil 

and other products. 

Innovation approach.  

i) A comprehensive technology package:  Innovation does not always have to be a big bang affair, and could 

be incremental building on existing knowledge. The comprehensive technology package approach was 

adopted by the group that went straight into the unfamiliar territory of on-farm demonstration plots that 

involved 55 farmers from 11 villages relying on their stock of knowledge of good agronomic practices (seeding 

rates, row spacing, liming etc.) for soybean including the specific requirements of some varieties for rhizobium 

inoculation.  

The experiment took into account farmers‘ desire to compare both specific and non-specific (or promiscuous) 

nodulating varieties, because while they recognized the greater yield potential of the former as a cash crop 

they also saw two advantages of the promiscuous variety: its greater potential for fodder production; its non-

dependence on a specific inoculant to which they may not have access.  

While the initiative started off relying on available stock of knowledge, additional research activities continued 

to be carried out to generate new knowledge especially in the areas of response to nitrogen, to inoculation, 

soil quality gradient, pest and disease control. With regards to the latter, progress was made from the use of 

fungicides packaged in small quantities that small holder farmers could afford, to the development of disease 

tolerant varieties.  The objective being to develop a comprehensive technology package of good and 

appropriate agronomic practices. 
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ii) Supportive Institutional Innovation. The task force was fully aware of the need to tackle only technology 

constraints to the production of soybean within the peculiar situation of small scale farmers, but recognized 

the need to accompany the technology with supporting institutional environment as illustrated in figure 4.  

 

   

  

Figure 4:  Technology and Institutional development 

 

The need for both strong technology development and strong institutions (taken in a broad sense to include 

extension, input and output markets). From a starting point, point A, if attention is given only to technology 

development, a strong fledgling technology is likely to fail due to the lack of functioning institutions (point B). If 

only attention is given to developing the institutional environment, a technology vacuum prevents overall 

development (point C). Only when a strong technology is embedded, in a strong institutional environment 

(point D) will it take hold and expand. (From Giller et al. 2011). 
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There was sufficient expertise and interest among the task force members to tackle important aspects of this 

institutional environment (table 2). 

Table 2. Local Stakeholder Partners 

Partners Roles 

University of Zimbabwe Coordination, research and training and advisory 

services on various aspects of soybean production , 

Department of Research and 

Specialist Services 

Breeding of soybean varieties 

Extension Service (AGRITEX) Interaction with communities in rural areas, outreach and 

dissemination 

Zimbabwe Farmers Union Participation in trials, uptake and production and 

processing  

Commercial Farmers Union Participation in trials uptake and production 

NGOs  Outreach, training, advisory services  

Private Sector Partners 

i)Fertilizer and seed companies Supply of fertilizers and seeds 

ii) Olivine Industries Soybean processing for oil 

iii) Seed Co. Limited Breeding of soybean varieties 

iv) Soil Productivity Research 

Laboratory 

Inoculum production, training of researchers, provision 

and maintenance of equipment for inoculant production, 

quality control of inoculant, soil and plant samples 

analyses 

 

The outputs.  

The outputs of the initial on-farm demonstration plots were sufficiently interesting as to stimulate the interest 

of farmers such that more than 1000 farmers demanded to participate the following year, and some three 

years later (2001) an estimated number of 10,000 small scale farmers in the marginal areas were producing 

soybeans, and the uptake continued into the higher rainfall zones of the country. While no surveys of the 

current situation are available, the authors believe that some 100,000 small scale farmers could now be 

producing soybeans. The authors noted that between 1995 and 2001, the contribution of small scale farmers 

to the soybean market went from 415 to 10,900 tonnes, and that yields went from 495 to 1,014 kg/ha-1 during 

the same period. 
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Success Factors.  

Some of the key elements responsible for this success story are: 

- Development of a comprehensive technology package( seeds, inoculants, fertilizer, and good agronomic 

practices 

- Value-chain approach based institutional innovation (input supply, marketing, processing and dissemination  

- Robust partnership among local stakeholders. 

 

4.2 Quncho: the first popular Tef variety in Ethiopia. (Assefa et al. 2011). 

The problem tackled 

Tef, Eragrostis tef (Zucc.) is the main cereal grown in Ethiopia where it originated. It accounts for 30% of total 

acreage and 19% of gross cereal production. It thus plays an important role in the overall food security. It is 

well adapted to the various Ethiopian ecologies and is resilient to drought. Major constraints are its low 

productivity and susceptibility to water logging. Research efforts over the last 60 years have tackled these 

problems with some measure of success. About 30 improved varieties have been produced but with limited 

uptake by farmers. The work described by Assefa and others describes a success story that broke the barrier 

of adoption by farmers of an improved variety – Quncho, through the use of an innovation systems approach 

based on participatory variety selection and participatory plant breeding that gave the farmers a voice in the 

selection of preferred traits.   

The approach 

Technology innovation. Once again initially based on existing knowledge which involved a targeted crossing 

of two existing varieties: a pale white high yielding variety released since 1995 and a bright white low yielding 

variety released in 1970. Farmers wanted a high yielding bright white variety. Participatory variety selection 

revealed these preferences, and participatory breeding assisted targeted crossing of the two varieties led to 

the development of the Quncho variety officially released in 2006. The variety was only disseminated after 

working out essential management practices including value chain aspects of processing and marketing to 

complete the technology package built around the variety. 

Institutional innovation. Some of the features of this aspect which addressed potential bottle necks to adoption 

include: 

- Branding. The word Quncho in local language means top brass or top most to underscore the superiority of 

the variety and increase its appeal for adoption. 

- Accelerated pre-extension testing through the use of larger than usual on farm demonstration plots from  

10mx10m to plot sizes of at least a quarter of an hectare. This approach reduced the extension period time 

from 4-6 years to 1 year. 

- Innovative and rapid seed multiplication that strengthened seed production capacity of research centres as 

well as that of farmers for on-farm seed production. This latter approach led to some famers organizing 

themselves into seed grower farmers‘ association.  
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- Activation of a multi-stakeholder partnership extension process (scaling up) built around a variety of local 

stakeholders with shared and well defined responsibilities, with care taken to ensure all were involved in the 

various aspects of the planned extension activities. See table 3 for the partners and their respective roles. 

- Input provision for example seeds via a revolving seed loan, fertilizers, marketing information provided by 

farmers; cooperatives 

- Extensive training of the various stakeholder groups for improved awareness, understanding and the sharing 

of information on various aspects of sustainable tef production.  

 

Table 3 Local Stakeholder partners  

Partners Roles 

Multi-disciplinary research team Coordination, research and training 

and advisory services on various 

aspects of Quncho production. 

Supervision of on-farm activities 

Texas Tech University  and Cornell 

University teams  

Training and enhancing research 

capacity 

Provision of essential and basic 

information on the crop  

Provision of facilities   

Administrative zone-level 

Agriculture and Rural Development 

offices (ARDOs) 

Supervision and monitoring of 

activities 

District or ‗wereda‘ ARDO,  

including the development agents 

at the target peasant associations 

(Kebeles), 

Monitoring  and supervision of on-

farm activities 

Farmers and their cooperatives Provision of farm inputs, market 

information and produce purchase 

from farmers, and participation in field 

trials and demonstrations 

Farmers‘ seed grower 

associations, 

Seed multiplication and distribution 

Private seed growers and agro-

processors (i.e. CBOs involved in 

seed systems and agro-

processing) 

Seed multiplication 

NGOs  Sensitization and distribution of 

Quncho 
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The Outputs.  

Progress made within a period of four years (2006-2009) in terms of the number of farm households  reached 

by the scaling up activities and those who effectively planted the new tef variety was remarkable.  During the 

period, participating farm households increased from 300 to nearly 6,000 and the resulting production yield 

increased from 300t to over 6,700t. Other related outputs are presented in figure 5 below.   

 

Figure 5: scaling up of Quncho  tef variety production in Ethiopia 

 

Success Factors.  

A solid multi-disciplinary group of researchers 

The use of a value chain approach with sufficient attention paid to the alleviation of institutional bottlenecks  

Identification of all relevant local stakeholders and their implication in all aspects of the project 

Use of an innovative scaling up approach. 

Sufficient attention paid to a training programme that enhanced capacity of participants to deliver. 

 

5. Lessons Learned. 

Failure of the agriculture universities and research institutions to fully embrace the innovation system 

approach referred to earlier, can be attributed in part to a lack of quantitative and qualitative capacity within 

the universities as well as some broader policy bottle necks.   

Universities of Agriculture in Africa are not adequately staffed with trained manpower, and 30-70 % of the 

required posts are not filled for a number of reasons including low wages and poor working conditions (Yaye 

and Madakadze (2009). For example, a survey of agricultural economics programs in 11 universities found 
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that only 60 percent of established academic posts were actually filled (Obwona and Norman 2001). AGRA‘s 

Soil Health Program training needs assessment conducted in 2008 indicated an inadequate number of soil 

scientists and technicians, especially women and in post-conflict countries such as Rwanda and Mozambique.  

This chronic shortage of professional staff in national agricultural research and extension systems was 

highlighted in an assessment commissioned by the Forum for Agricultural Research in Africa (FARA), to 

identify major areas of weakness of National Agricultural Research Systems in sub-Saharan Africa and 

recommend corrective strategies. The study identified human and institutional capacity for designing, 

implementing and managing scientific research as the most important weakness, and estimated that 60 

percent of agricultural professionals then employed in the public sector would reach retirement age in five to 

eight years (FARA 2006). 

This observation was confirmed by the outputs of other assessments such as those of the Inter-Academy 

Council (IAC 2004) and the Commission for Africa (Commission for Africa 2005), which also highlighted the 

urgent need to strengthen Africa's human and institutional capacity for change and innovation, especially in 

agriculture and recommended that new approaches and innovative initiatives be taken to address these 

critical capacity deficiencies. NEPAD (2006) echoed the same sentiments in its Framework for African 

Agricultural Productivity, where it indicated that urgent action must be taken to restore the quality of graduate 

and postgraduate agricultural education in Africa.  

This chronic shortage of professional staff appears to be getting worse.  Data from the World Bank showed 

that between the early 1980s and early 1990s, enrolments in agriculture as a share of total enrolments fell 

from 5.7 percent to 3.3 percent at the pre-degree (technician) level, from 5.8 to 4.6 percent at degree level, 

and from 7.6 to 3.8 percent at postgraduate level. The rates of decline were thus 42 percent, 21 percent, and 

50 percent for technician, degree and postgraduate levels, respectively (World Bank 2007). This trend was 

confirmed by MacGregor (2008) who noted that graduate students comprised a shrinking portion of total 

enrolments, thus further reducing the next generation of tertiary level instructors and researchers. 

In the same report (World Bank 2007) it was noted that for a variety of reasons including lack of funds,  loss of 

good staff, deteriorating faculties and equipment , graduate training in economics appeared to have collapsed 

in most African universities with only one-half of African faculties of agriculture offering  postgraduate degrees,  

most of which were established only in the decade. Thus, local capacities for producing professionals at the 

highest level are young and still developing. 

This quantitative deficit is yet to be effectively tackled, because according to the World Bank (2007) only 20 

countries in SSA out of 47, mentioned tertiary education in their national development strategies and only 3 

national development strategies reviewed out of 31 indicated tertiary education as a priority for reducing 

poverty, 2 planned to increase funding while 6 planned to decrease funding.  

It would appear therefore that a new generation of agricultural professionals is needed to replenish the pool of 

human resources that is being depleted by brain drain, attrition, retirement and a very slow pace of 

replenishment.  

Yaye and Madakadze (2009) analyzed this challenge and recommended the steps that have to be taken to 

address it.  Care must be taken however, that as Africa wipes off the this human resource deficit the outcome 



 

236 
 

is not only a quantitative improvement but also a qualitative one, with the production of researchers and 

teachers trained and equipped to focus on and resolve the many problems facing the agricultural sector so 

that it can contribute its fair share to sustainable rural development.  

In this respect, the observed and documented qualitative deficit should be rigorously addressed 

In general, there is consensus that agricultural research in Africa has made only a modest contribution to the 

development challenge, and it has not succeeded in resolving critical problems of low agricultural productivity, 

weak technological capabilities in manufacturing and processing, poverty, food security, and environmental 

degradation. Research carried out is to a large extent not oriented towards solving problems, and is rarely 

market sensitive. This is because most research and training is still conducted within the framework of the 

linear transfer of knowledge and technology.  

The outcome is either the production of technologies that are not relevant to potential users, the majority of 

whom remain trapped in subsistence or informal routines of production and basic survival or the production of 

core skills that are too removed from the problems faced by existing systems. (Oyelaran-Oyeyinka, 2005). 

The way out of this current situation which has made agricultural training and research non-problem solving 

and out of step  with market demands (producers and agri-business) is to adopt the agricultural innovation 

system as recommended by others ( Oyelaran-Oyeyinka 2005;World Bank 2007;). The characteristics of the 

system are summarized in table 4. 

Table 4. Key features of conventional agricultural research system and agricultural innovation system 

Institutional feature Agricultural research system Agricultural innovation system 

Guiding agenda Scientific Development 

Relationships involved Narrow, hierarchical Diverse, consultative 

Partners Scientists in other public agencies Scientists, entrepreneurs and development 

workers from the public and private sectors 

Selection of partners Predetermined by institutional roles 

defined by the arrangement of the 

research team 

Coalitions of interest. Determined by the nature 

of task, national institutional context and skills, 

and resources available 

Role of partners Fixed. Predetermined by 

institutional roles defined by the 

arrangement of the research 

system 

Flexible. Determined by the nature of task, 

national institutional context and skills, and 

resources available 

Research priority 

setting 

Fixed. By scientists Consensual. By regional stakeholders and by 

needs of task network 

Work plans and 

activities 

Fixed at beginning of project Flexible, iterative 

 Mandate for research/task approach 

adopted 

Negotiated through coalitions of interest 

Knowledge produced Other agencies dedicated to extension 

and  technology 

promotion 

scientists and their partners in task networks 

Capacity building Trained scientists and research 

infrastructure 

Collective capacity of task networks, social 

capital, and partnership skills 
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Urama (2009) made similar observations and recommendations. A summary of his observations is presented 

in Box 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following the synthesis of a review of the status of agricultural Education and Training in Africa, the World 

Bank (2007) made the following points: 

First, that ―Agricultural Education and Training (AET) is a vital, but much-neglected, component of 

agricultural development in Africa. Continuing neglect of AET risks limiting agricultural recovery and 

restricting the possibilities for economic growth and poverty reduction. Consequently, countries in Sub- 

Saharan Africa are encouraged to address the shortcomings of current approaches to human capital 

formation in agriculture by training a new generation of agricultural professionals with different skill sets‖. 

Box 1. The lack of collaboration amongst the quadruple helix, that is governance sectors, academia, 

private sector organizations and civil society, is the man constraint to the socialization of sciences in 

Africa;  socialization of science being the process of making Higher Education relevant for social, 

economic and environmental sustainability and embedding the science curricular in African realities. 

This process he maintains is sine qua non for sustainable development as well as the sustainability of 

higher education itself.  The process will require a reform of curricula, teaching & learning methods, 

research and development, stakeholder engagement and systems of knowledge sharing, science 

dissemination and communication, science valorization, incentive structures and reward systems to 

make them relevant to Africa‘s development agenda. If this could be done, then higher education would 

contribute more effectively to national income growth, social cohesion and efficient use of Africa‘s rich 

natural capital.  

Six recommendations were made on what needs to be done to achieve this goal. These were:  

 Pedagogical Reforms to move from disciplinary science to trans-disciplinary science 

 Structural Reforms to move from current models of science & technology knowledge 
transfer to providing collaborative platforms for responsible innovation, such as Centers of 
Excellence, and Innovation Incubation Centers 

 Mindset Reforms: to move from sector based approaches in teaching and learning (silo 
thinking) to integrated holistic approaches in knowledge generation and knowledge 
circulation (systems thinking) 

 Governance Reforms to move from knowledge hierarchies to participatory governance and 
full socialization of scientific and technological research 

 Incentive Structures Reforms: to move from ―publish or perish‖ to a more inclusive impact 
based incentives and reward systems including publications, but also societal relevance / 
local impacts, co-patents and co-publications, private sector citation index, proximity to 
specialized knowledge centers, relevance to national policy simulations and formulations. 

 Policy Environment Reform: to provide favourable policy environments and legislative 
frameworks to enable cultures of innovation to thrive and flourish at national, regional and 
global levels. 

 

Urama 2009: Summarized from: Higher Education for Sustainable Development in Africa.   
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Second, that ―African universities ultimately will be responsible for replenishing the stock of human capital 

in their research and extension services, and for providing them with the broader set of skills necessary to 

grow agriculture in the 21st century. However, they are ill-prepared at present to train the continent‘s next 

generation of agricultural scientists, professionals, and technicians. As stated by NEPAD in the 

Framework for African Agricultural Productivity: ―. . . Urgent action must be taken to restore the quality of 

graduate and postgraduate agricultural education in Africa.‖ 

The good news is that this wakeup call has been heard and concerted efforts are being made to address 

the problem. A number of such efforts are briefly described below. 

5.1 AGRA‟s contribution to Agricultural Education Training in Africa.  

A vital part of AGRA‘s work is to promote and invest in a rapid expansion of Africa‘s human capacity to 

lead and bring about transformation of agriculture that will dramatically raise productivity and smallholder 

farmers‘ incomes. The best way to undertake developing a broad spectrum of skills and experience at 

various levels is through Africa‘s educational institutions. However, due to under-investment particularly in 

tertiary education in agricultural fields, these institutions currently lack the teaching, research and physical 

capacity to produce the required cadre of professionals. 

Each of AGRA‘s educational programs involves three components: 

1. Training at tertiary level and vocational training for mid-level professionals to boost teaching, research, 
analysis and innovation; 

2. Institutional support to expand and upgrade existing universities and research centers. This includes 
grants for professional development, collaborative research and facility improvement; 

3. Measures to support and enhance research networks so that knowledge generation and dissemination 
are responsive to stakeholders‘ needs and concerns, particularly to policy, agribusiness & farmer 
organizations.  

 

Guided by the  vision of a food secure and prosperous Africa achieved through rapid, sustainable agricultural 

growth based on smallholder farmers who produce staple food crops, AGRA developed a dynamic strategy 

designed to address many of the factors responsible for the observed poor performance of the agriculture 

sector. Declining soil fertility, a lack of improved crop varieties, poor institutional arrangements such as 

markets, and conducive policies, and a lack of a critical mass of well trained professionals constitute the main 

factors. 

To catalyze change, AGRA‘s integrated strategy operates across three portfolios of strategic activities and 

four integrated programmatic areas. 

  Seeds Program which supports the breeding of improved seed and works to ensure that the 
seeds gets to farmers 

 The Soil Health Program designed to improve farm productivity through increasing farmers‘ 
access to locally appropriate soil nutrients and promoting integrated soil and water 
management.  

http://www.agra-alliance.org/section/work/seeds/
http://www.agra-alliance.org/section/work/soils/
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 The Market Access Program pursues multiple routes to expanding market access for 
smallholders to enable them sell their surplus production 

 The Policy and Partnerships Program which tackles the challenges of providing comprehensive 
policy support to small scale farmers 

These four core programmes are supported by two cross-cutting ones: 

 The Initiative on Innovative Finance which works with Africa‘s financial institutions and other 
partners to increase access to low-interest loans for smallholder farmers and agricultural 
businesses. 

 The Education Programme designed to build indigenous African capacity in order to build up a 
cadre of well-trained professionals. 

The education programme addresses both the quantity and quality deficits referred to earlier through 

mentorship and grants for degree training (M.Sc. and PhD), infrastructure maintenance (computer and 

laboratory facilities) and curriculum development and/or modification, as well as vocational training for 

extension agents, laboratory technicians, agro-dealers and farmers. As a cross-cutting programme, the 

education programme provides these services to all of the core programmes. Some details of services 

provided for the soil health programme are summarized in Box 2. 

The curriculum offered at the AGRA delivering universities training in soil science and agronomy 

have been reviewed and upgraded to include ‗entrepreneurship, GIS and Remote Sensing, writing 

and communications skills and Research Methods in the curriculum offered at the 10 AGRA 

implementing universities. Strong ties between the universities with the private sector and 

agricultural research institutions will greatly enhance these efforts. AGRA Education and training 

sub-program (see box 2 below) is one example where there are good examples and useful links 

with agricultural research institutions, international centers of excellence, regional forums and local 

community.

http://www.agra-alliance.org/section/work/markets1/
http://www.agra-alliance.org/section/work/policies/
http://www.agra-alliance.org/section/work/finance/
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Box 2. The AGRA Soil Health Training Programme. 

 

Target: By 2018. 

 50 PhDs 

 120 Masters 

 3000 Extension workers 

 200 Laboratory technicians 
 

Reach: A regional coverage. 

 Eastern Africa( Ethiopia, Kenya, Uganda, Rwanda, Tanzania) 

 Southern Africa( Malawi, Mozambique, Zambia) 

 West Africa(Burkina Faso, Mali, Niger, Ghana, Nigeria) 
 

Progress made to 2010.  

 40 on-going PhD training 

 85 on-going Masters 
 

Host Universities: 

PhD Training 

 Kwame Nkrumah University of Science and Technology, Kumasi Ghana 

 Sokoine University of Agriculture, Tanzania 
 

MSc Training 

 Makerere University, Uganda 

 Kenyatta University, Kenya 

 Bobo Dioulassou University, Burkina Faso 

 Bunda College of Agriculture, Malawi 

 Haramaya University, Ethiopia 

 University of Zaimbia, Zambia 
 

Uniqueness: 

 Gender balance, 50% female students intake 

 Institutional strengthening of local universities (laboratory renovations, 
equipment purchase, internet access) 

 Curriculum upgrade with introduction of new courses (integrated soil fertility 
management, entrprenuership, agricultural economics, GIS and remote 
sensing, communication and writing skills.)  
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The training programs benefit substantially from various levels of collaboration with local and international 

institutions in Africa, Europe and the United States. 

 

Figure 6. AGRA-Soil Health Training partnership model 

 

Access to good seed is a critical factor in successful farming. The AGRA‘s Program for Africa‘s Seed 

Systems is conducting short term training of start-up seed company owners and their workers in seed 

production and processing and seed business management at the Seed Enterprise Management Institute 

started at the University of Nairobi in collaboration with the Seed Science Centre at Iowa State University.  

The program started in March, 2010 and 128 people have been trained in seed production and processing, 

business, marketing and seed legislation. AGRA has also trained over 9000 agro-dealers in business 

management, technical knowledge of storage of seed and fertilizers and safe use and storage of 

agrochemicals in collaboration with service providers such as CNFA, IFDC together with some local NGO‘s. 

African countries will also need sufficient internal capacity to identify and analyze key policy constraints and 

ensure that the results of such analysis can effectively influence decision making. The AGRA Policy and 

Partnership program supports Masters program in agricultural and applied economics (CMAEE) which strives 

to produce the next generation of policy analysts and policy thought leaders for Africa. The Program works in 

16 universities accros13 AGRA focal countries. The program aims at training 700 Masters‘ graduates who will 

be able to better understand the rapidly changing dynamics of agriculture, food markets and trade, and 

develop new evidence based policies to make agriculture more productive, efficient and competitive. The 

Program runs based on major review of curriculum taught at the delivery universities, which is often outdated. 
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The new program is demand driven, developed with participation from the market, including public and private 

sectors. Program is anchored at University of Pretoria where students come together for electives over 3 

months and return to their home universities for core courses. Program pulls faculty members across the 

region and optimizes on the available human capacity, allowing cross-institutional and country learning. 

Program focuses on 4 specialties: (1) agricultural trade policy; (2) food and agribusiness management; (3) 

rural development; (4) natural resources and environmental economics. 

 

5.2 Africa Commission/UNIBRAIN contribution to Agricultural Education Training in Africa 

FARA in partnership with its constituent Sub-Regional Organizations (SROs), the African Network for 

Agriculture, Agro forestry and Natural Resources Education (ANAFE), the African Technology Policy Studies 

network (ATPS) and the Pan African Agribusiness and Agro-industry Consortium (PanAAC) is implementing a 

five year Universities, Business and Research in Agricultural Innovation (UniBRAIN) initiative supported by 

The Royal Danish Foreign Ministry (DANIDA). UniBRAIN‘s Development Objective is for innovation and 

entrepreneurship derived jobs in the agricultural sector to be created through partnerships between 

universities, research institutions and the private sector. 

Convened under the auspices of the Government of Denmark, the Africa Commission was given the task of 

finding effective means of creating job opportunities for young Africans through private sector-led economic 

growth. After a broad based consultation across Africa, the Africa Commission made a number of 

recommendations backed by 5 concrete initiatives designed to kick-start the implementation of these 

recommendations, which according to the commission require urgent action if Africa is to rapidly achieve its 

full potential.  

The recommendations and initiatives focus on Sub-Saharan Africa and according to the Commission are 

backed up by existing knowledge and innovative thinking and expand on ideas which have worked. The thrust 

of the recommendations is on private sector-led growth which was considered as the most effective way to 

create more and better jobs. The commission recommended that focus must be on increasing 

competitiveness of private enterprises, including agro-business, and that this will require strong partnerships 

between the public and the private sector to eliminate barriers to growth. 

Here, the most relevant of the 5 initiatives is a two-track initiative on Promoting Post-Primary Education and 

Research and was based on the observation that: ―African universities are not sufficiently geared to meet the 

needs of industry. Graduates often cannot find employment, while many small business lack staff with the 

education and skills needed to drive innovation. Essentially, the relationship between the demands of the 

private sector and what universities teach is too weak‖.  

Track one is expected to promote innovative ways to expand technical and vocational skills development 

focusing on out-of-school youth by upgrading existing apprenticeships and developing demand-driven 

technical and vocational training in under-served rural communities.  

Track Two would link university education, research and private sector development in sustainable agriculture 

and agro-business to increase the business skills of graduates and promote innovation with a special focus on 

value chains. The Forum for Agricultural Research in Africa (FARA) is leading a consortium charged with the 
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implementation of this track under an initiative called the Universities, Business and Research in Agricultural 

Innovation (UNIBRAIN) 

Preparatory activities towards the implementation of UNIBRAIN started in January 14th 2011 the deadline for 

the receipt of concept notes for the formation of Agribusiness Innovation Incubator Consortia (AIIC). The AIIC 

will function as businesses or incubators that will provide services to start-ups and other innovating 

businesses or incubatees in three areas described as Principal Interventions (PI) http://www.fara-

africa.org/our-projects/unibrain/. 

 PI # 1. Development of agricultural business innovations in a conducive institutional setting 
linking universities, research institutions and private sectors 

 PI # 2. Production of agribusiness entrepreneurs and innovators by improving BSc and MSc 
agribusiness teaching and training. The focus is on capacity building to produce entrepreneurs. 

 PI # 3. Sharing and up-scaling innovation outputs, experiences and practices through improved 
networking and channels of communication. In other words, provide services that will enable 
incubatees to up-scale their products. 

Other key features of the concept note were: 

Consortium membership: Expected to include at least one of each of the following: universities, 

agribusinesses, agricultural research institutions, and innovation target clients. The membership may also 

include a farmer organisation, policy making institution, and civil society organizations. Bottom line being that 

the membership should have capacities, skills and facilities that the stakeholders or prospective clients would 

want to access to advance their innovations. 

Consortium leadership: A duly recognised African institution established in one of the following Danida priority 

countries; Benin, Burkina Faso, Ghana, Kenya, Mali, Mozambique, Tanzania, Uganda or Zambia. 

Value proposition: A clearly formulated value proposition or goal, and activities that will be carried out to 

achieve the goal. 

A total of 51 concept notes were received by the deadline of January 14th out which 12 were selected, 

encouraged and supported to develop a comprehensive business plan towards the implementation of their 

ideas. About half a dozen of these incubators will be selected and funded to the tune of about $2 million over 

a period of 4 years by the end of which they are expected to become self-sufficient and sustainable. 

Two examples of prospective incubators that could be funded are:  

i) CCLEAr Consort Agribusiness Incubator 

Creating Competitive Livestock-bias Entrepreneur in Agribusiness Consortium (CCLEAr Consort) is a public-

private agribusiness incubator jointly owned by Council for Scientific and Industrial Research-Animal 

Research Institute (CSIR-ARI), University of Ghana, Ministry of Food and Agriculture, Heifer International 

(NGO), and Humberg Farms (a private farm). The incubator proposes to become a leading centre for the 

development, innovation and commercialization of livestock-based technologies within a public-private 

http://www.fara-africa.org/our-projects/unibrain/
http://www.fara-africa.org/our-projects/unibrain/
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partnership environment. It is aimed at creating competitive livestock-bias entrepreneurs in agribusiness in 

Ghana. 

ii) GRASS UP NOW Agribusiness Incubator 

This is an investment initiative proposed by a consortium led by Egerton University in Kenya. This incubator 

will support and nurture agribusiness enterprises or incubatees, with a focus on the  production, processing 

and marketing of a variety of products including edible vegetable oils from cotton and sunflower; cotton lint, 

meat, milk and fish for local, national, regional and global markets.  

The implementation of this type of collaborative ventures among universities, research institutions and private 

sector organizations in the area of value chain driven agricultural innovation will enable UNIBRAIN achieve its 

goal of promoting agricultural innovation and improving agri-business education in Africa. This in the medium 

to longer term is expected to contribute significantly to the much sought after improvement in agricultural 

productivity, economic growth and poverty reduction in Africa. 

An initiative similar to the UNIBRAIN approach was reported in Mali (World Bank 2008) and is presented in 

Box 3. 

  

Box 3. Mali Agribusiness Incubator 

The Mali Agribusiness Incubator is designed to assist entrepreneurs in agriculture-

related efforts. Its goal is to facilitate the integration of modern technologies into 

Malian agricultural practices. The initiative is a partnership between an agricultural 

research organization, Institut d‘Économie Rurale, and a higher education institution, 

Institut Polytechnique Rurale. The Incubator is staffed by seven professionals with 

diverse disciplinary backgrounds who recently received graduate training through 

USAID sponsorship. It is organized into three operational sections: Plant 

Biotechnology, Engineering, and Innovative Outreach. Initial activities focus on 

improved post-harvest storage, disease-free seed production, soil analyses, a 

disease diagnostic clinic, a Shea butter export. The incubator responds to a 

perceived disconnect between teaching, research and extension activities, and their 

general isolation from small scale farmers. 

Source: World Bank 2007 
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5.3 Sustained effort and alignment with national agricultural priorities and market requirements 

The examples described above from both AGRA and UNIBRAIN strive to align the initiatives with African 

national agricultural priorities and market demand. One other consideration that they need to keep in mind, 

however, is that a sustained effort is also required.  

As indicated by the World Bank (2008) ―the value of sustained commitment is visible at Sokoine University in 

Tanzania, where a 30-year collaborative effort by the governments of Norway and Tanzania has succeeded in 

building a solid professional institution. Today Sokoine boasts a well-trained complement of staff in a range of 

agricultural and natural resource fields, good facilities, and an active farmer-oriented research program. 

Notably, it now trains the bulk of the country‘s agricultural and natural resource professionals, including 20 

AGRA supported PhDs and 6 PhDs supported by RUFORUM.  

Incremental progress, rather than big bang effects are the norm in agriculture and agricultural research for 

development, hence the need for long term and sustained commitment from all stakeholders.  

 

6. Some enduring questions 

Consensus is slowing building up on the need to modify the current system of agricultural education training 

and the orientation of agricultural research for development so that the critical problems facing the agriculture 

sector can be effectively addressed with research responding to market demands. The new approach being 

proposed to address these issues – the value chain driven innovation system, will and is facing some 

resistance and challenges. Some of the new initiatives working in this direction which were highlighted above 

identified some of those challenges.  For example, the AGRA soil health training sub-programme highlighted 

obstacles around curriculum review and the battle between proponents of classical versus new trend 

curriculum, as well as the difficulty of integrating AGRA‘s innovation and value chain driven training concept 

into existing university procedures. The UNIBRAIN initiative expressed this in more philosophical terms 

as follows:  

 There will be those who think they are ready for change but do not actually understand what the 
changes are really about  

 There will be clashes of cultures between universities, business and research and between 
public and private institutions  

 There will be those that will not like it when they see how the changes will affect them 

There is therefore a need to collectively reflect on and address some critical questions some of which have 

been identified by the organizers of this meeting  

6.1. The first question 

How to ensure enduring partnerships, build trust and create an atmosphere of exchange and mutual 

commitment between the universities/faculties of agriculture and their various local stakeholders?   

This can only be achieved through training and effective participation in research for development activities 

built on the new agricultural innovation system which emphasizes the importance of the role played by each 
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member of the partnership as determined by the nature of the task, and the skill set of each participating 

member or institution.  

Training will emphasize the importance of an incubation period to consolidate the partnership and build up 

mutual trust. This incubation or initial period corresponds to period when partners decide to work together and 

objectives are set, roles are defined and sensitive issues of intellectual property rights, benefit sharing, 

information sharing procedures and other ethical matters are discussed and agreed upon.  

The training will emphasize the use of the coalition of partnerships approach described by Oyelaran-Oyeyinka 

(2005), in which the ―leader‖ be it the university or any other stakeholder facilitates relationships among all 

partners through a process of negotiation and consensus building, and ensures that the process is iterative 

and responsive to change. The partners recognize that the focus of the coalition is a shared agenda of 

overlapping interests, accept collective responsibility for strengthening the capacity of the coalition, and are 

committed to joint ownership of the processes and products. 

This is in contrast to either the i) the leader-subordinate partnership where the leader controls resources, 

makes decisions, assigns tasks, identifies information needs, assesses performance, and uses sanctions. In 

this scenario other partners are assigned tasks, comply with the decisions of the leader, have no independent 

access to resources, and only respond to information requirements, or ii)  the consultative partnership which 

allows the leader to obtain information from the other partners, define actions, and control resources and 

decision-making. Other partners supply information, agree to, and carry out, identified tasks, and only give 

opinions on resource use and priorities (Oyelaran-Oyeyinka 2005). 

 

6.2 The second question 

How to develop competences and know-how within the universities so that they can effectively play the role 

being thrust on them, which is to operate within new forms of partnership based innovations?  

New competences can only be developed through well thought out capacity building initiatives at all levels – 

graduate and post graduate – to produce some of the new competences required including: agri-business and  

entrepreneurial skills, without neglecting to continue producing experts in economics, breeding etc.  As in all 

things, a good balance of skills required to improve sector performance should be the goal.  

 

6.3 The third question 

How to encourage change from an academic to a corporate culture within the universities? 

First the nature and dynamics of organizational culture has to be understood in order to design and implement 

reforms, since according to (Schein 1984), an organizational culture is set of basic assumptions that are 

developed by a group in the process of learning how to deal with external adaptation and internal integration. 

For example if the organizational culture of universities of agriculture is one of publish for scientific excellence 

or perish, without adequate attention and recognition given to the production of new knowledge and/or use of 

existing knowledge for the production of new products, processes, application and information, then the 
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academic culture will prevail to the detriment of a corporate culture that produces useful products for the 

society. 

In this context, one of the ways to change or rather modify academic culture so that it accommodates 

corporate culture is to refine the reward system, and encourage a multi-disciplinary approach to solving 

problems.  

According to Urama (2009) A rapid assessment of selected Higher Schools and Universities in Africa show 

that the current pedagogies and incentive structures in are discipline base, focuses on literacy and 

publications, organized in faculties with rigid boundaries and hence discourages collaboration, trans-

disciplinarity and responsible innovation. Curriculum has been seldom reviewed in the light of emerging 

development challenges in many countries, and current pedagogies and incentive structures in African 

Universities are discipline based and hence precludes systems thinking, collaboration and responsible 

innovation which are necessary conditions for economic progress as well as social and environmental 

sustainability. 

The different disciplines have  evolved their own specialized language ―disciplinary jargons‖ that precludes 

any form of bilateral or tri-lateral collaboration and interdependencies between university faculties, knowledge 

networks, the private sector, local communities actors, policy makers, etc. Also, flexibility, creativity and 

innovation remain seldom rewarded by the research assessment exercises (RAEs) as preference is mainly 

given to publications in international journals. 

His recommendations which are shown in Box 1 provide pertinent answers to the questions, and a special 

attention is drawn to the one on: a reform of the incentive structures:  

 Move from ―publish or perish‖ to a more inclusive impact based incentives and reward systems 
including publications, but also societal relevance / local impacts, co-patents and co-
publications, private sector citation index, proximity to specialized knowledge centers, relevance 
to national policy simulations and formulations. 

 

6.4 The fourth question 

What is the new role of rectors and deans in all of this? 

I would like to reiterate that universities/faculties of agriculture need to be reformed so that they can effectively 

contribute to development.  According to Juma and Yee-Cheong (2005), reshaping universities to contribute 

to development will require adjustments in curricula, changes in schemes of service, modifications in 

pedagogy, shifts in the location of universities, and the creation of a wider institutional ecology that includes 

other parts of the development process. National development plans will need to incorporate new links 

between universities, industry, and government. These changes are likely to have an impact on the entire 

national innovation system, including firms, R&D institutes, and government organizations. 

Deans and Rectors will have to take a leading and sustained role for these changes to take place. They will 

have to spear-head a revamping of the curriculum to adapt it to the new agriculture, institute public-private 
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partnership programmes and chairs. Other roles that will generate multiple benefits and which these 

institutional managers have to play according to the World Bank (2007) include:  

 The Creation of  fora among stakeholders for setting priorities in training programmes vis-à-vis 
agriculture development  plans, building institutional linkages, and nourishing information 
networks 

 Consultation with  stakeholders, particularly private sector employers, on program definition and  
periodic employer surveys and tracer studies to assess the effectiveness of training programmes  

 Linking  curricula to the market for graduates, for example, by analyzing the supply chain, 
including human resource requirements and developing  teaching programs to address the 
needs 

 Introduction of interdisciplinary programs at the undergraduate level, e.g. natural resource 
management. The training must however be practical, require contact between students and a 
range of producers, and focus on solving actual production problems 

 Creation of a conducive professional environment for staff, including the definition of clear career 
ladders and a streamlining of administrative procedures to reduce the inefficient use of time by 
staff. 

 Mobilization of additional resources for upgrading staff conditions, teaching, and research 

 

7. Conclusion 

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. 

First was the Comprehensive Africa Agriculture Development Program in 2002 that proposed strategies to 

boost agricultural output on the continent by 6 percent a year over the next 20 years. Then came the 2006 

NEPAD Framework for African Agricultural Productivity which outlined a common implementation plan for 

governments and donors alike. This not only stimulated African Governments to commit themselves to 

investing 10 percent of GDP into their agricultural sectors by 2010, but also donors and development partners 

to bring agriculture back to the front burner. World Bank investments in Africa‘s agricultural sector doubled in 

2006, and AGRA launched its uniquely green revolution for Africa in 2006. 

So Africa is on the move and the agricultural sector is poised to play its unique role of stimulating economic 

growth. It is not yet there however, and the tasks ahead are still huge and require collaboration and 

partnership among Africa‘s many friends. They need to work together to transform Africa‘s agriculture from a 

subsistent activity to a commercially oriented one that not only produces food efficiently, but also generates 

income that can be used to reduce poverty.  

Consensus is building that the best way to achieve these objectives is adopt the value chain based agriculture 

innovations system that brings together relevant stakeholders: the quadruple helix of academia 
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(universities/faculties of agriculture, research institutions), the civil society (farmers, and producers) private 

sector organizations (entrepreneurs, input providers, financial organizations) and government (to provide 

infrastructural and policy support). So that they can work together to innovate and produce new knowledge or 

exploit existing technology to produce useful products and processes that are useful to beneficiaries and 

consumers along the whole length of the agricultural value chain.   

This is the approach AGRA has chosen to use and the path it will take to trigger comprehensive changes 

across the agricultural system and strengthen agricultural education and training, in order to achieve the 

objective of increasing the overall productivity and resilience of smallholder farming, embraced in all its 

diversity of crops and livestock. The chosen path promises to be a long one, which will require long term 

efforts and sustained commitment. We invite like-minded partners to come with us. 

The recurring theme in this talk is that the universities/faculty of agriculture need to be reformed so that they 

can effectively contribute to development. 

We cannot go with the business as usual, with the same mindset. 

Let us generate a new generation scholars and unlock the potentials of Africa. Africa can innovate 

and the time is ripe and right. 

 

Thank you. 

  



 

250 
 

8 References. 

Africa Commission 2009. Realising the Potential of Africa‘s Youth. Report of the Africa Commission May 

2009. 

 Aguirre, M.S., 2002. Sustainable development: why the focus on population? International Journal of Social 

Economics, vol. 29, 12: 923 - 945 

Assefa, K. Aliye, S. Belay, G. Metaferta, G. Tefera, H. and sorrels, M.E. 2011. Quncho: the first popular tef 

variety in Ethiopia. Journal of agricultural Sustainability, 9 (1) 25-34. 

Chema, S., Gilbert, E., and Roseboom, J. 2003. A Review of Key Issues and Recent Experiences in 

Reforming Agricultural Research. ISNAR Research Report 24. International Service for National Agricultural 

Research, The Hague, The Netherlands. (www.isnar.cgiar.org/publications/catalog/rr.htm) 

Clémentin and Cheynet 2005. Contre le développement durable. Institut d‘études économiques et sociales 

pour la décroissance soutenable. www.decriossance.org 

FARA 2006. Forum for Agricultural Research in Africa. Framework for African Agricultural Productivity. Accra, 

Ghana. 

Giller, K.E. Murwira, M.S. Dhliwayo, K.C. Mafongoya, P.L.  and Sheunesu, M. 2011. Soybeans and 

sustainable agriculture in southern Africa. Journal of Agricultural sustainability, 9: (1) 50-58 

IAC 2004. Inter Academy Council. 2004. Realizing the Promise and Potential of African Agriculture. 

Amsterdam: Royal Netherlands Academy of Arts and Sciences. Johannesburg, South Africa, 6–7 November 

2003. 

Juma, C. and Yee-Cheong, L. 2005. Innovation: applying knowledge in development. UN Millennium Project 

Task Force on Science, technology and Innovation. EarthScan London, Sterling, Va. 

MacGregor, K. 2008.  Africa; Tertiary education key to growth; World Bank. University World News, Africa 

Edition. 

NEPAD. (New Partnership for Africa‘s Development). June 2006. ―Framework for African Agricultural 

Productivity.‖ Accra, Ghana: FARA. 

NEPAD. 2003. Science and Technology Ministerial Conference, Draft Outline of an Action Plan. 

Obwona, M. and Norman D. 2001. Status of Agricultural Economics in Selected Countries of 

Eastern/Southern Africa. Prepared for the International Food Policy Research Institute 2020 Vision Network 

for Eastern Africa. IFPRI 2020 Vision. 

Oyelaran-Oyeyinka, B 2005. Partnerships for Building Science and Technology Capacity in Africa United 

Nations University – Institute for New Technologies (UNU-INTECH), Keizer Karelplein 19, 6211 TC 

Maastricht, The Netherlands. Paper prepared for the Africa–Canada–UK Exploration: Building Science and 

Technology Capacity with African Partners. 30 January – 1 February 2005 Canada House, London, UK 

Rajalahti, R. 2009. Promoting Agricultural Innovation Systems Approach: The Way Forward. The World Bank, 

Agriculture and Rural Development Department. 

http://www.isnar.cgiar.org/publications/catalog/rr.htm
http://www.decriossance.org/


 

251 
 

Rajalahti, R., Janssen, W. and Pehu, E. 2008. Agricultural Innovation Systems: From Diagnostics toward 

Operational Practices. Agriculture and Rural Development Discussion Paper 38. The World Bank, 

Washington, D.C. 

Urama, K.C. 2009. Higher education for sustainable development in Africa. Key note paper presented at the 

12th General Conference of the Association of African Universities, Abuja, Nigeria,4th May 2009. 

Weber, C M. and Labaste P. 2010. Building Competitiveness in Africa‘s Agriculture:  A guide to value chain 

concepts and applications. The World Bank, Washington, D.C.  

World Bank. 2006. Enhancing Agricultural Innovation: How to Go Beyond the Strengthening of Research 

Systems. Economic and Sector Work. The World Bank, Washington, D.C. 

World Bank 2007. Cultivating Knowledge and Skills to Grow African Agriculture: A Synthesis of an 

Institutional, Regional, and International Review. The World Bank.  Agriculture and Rural Development 

Department.  Africa Region Human Development Department 

World Development Report 2008. Agriculture for Development. Agriculture and Rural Development 

Department. The World Bank.  

Yaye, Aissetou and Madakadze R. 2009. Tertiary agricultural training in the 21st century: challenges, needs 

and opportunities. 

 

 

  



 

252 
 

Stakeholders,  Agriculture  and  Life  Science  Universities  and  the 

Future in Context 
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Bogor University and Borneo Orangutan Survival Foundation 
INDONESIA 
 

 

Mr. Chairman, Dear Colleagues, Participants, 
 

 

It  is a privilege and  my sincere pleasure to  be here today, and to  address some important questions 

which  relate to the future of agriculture and life sciences universities. This topic is close to my heart, and I 

also believe it is a concern the world over. 

 

Before I start it to share my thoughts about this matter I would like to say that running a university is 

as much an art as a science. Even more so, running an Agriculture Ministry of a country requires rather 

more  intuition and understanding of power than may be good for the scientific part of one's mind! Doing a 

good job in steering a university – or a country -  down the stream of time, requires experience and common 

sense, and definitely also the art of "putting on the  dazzling  charm",  something  we  all  know  from when  

we  were  young  and  looking  for something! The dazzling charm is easy to put on when you believe in 

the future, and what the future brings, as a fact and as a challenge. My belief in the future  of A&LS is 

based on my perception that as long as mankind enjoys food, we will be needed. 
 
Let these words articulate what unites us here today! 
 

In my address I will tackle a number of issues; 1. The need for partnerships between Agriculture and  Life 

Sciences  Universities and stakeholders, in particular Local Government  and  Local Business; 2. How to 

build competences that will strengthen partnerships; and, 3. Ways to build new forms of partnerships. A 

number of related matters will come up during my discussion of these three issues. I will have to make a bit 

of a monumental effort to "globalize" my discussion, because after all GCHERA is a global network. 
 

 

Any university and any knowledge cum education institution need partners. Universities fulfill a function, they  

educate young people in science, bio-physical and socio-economic, and these young people need this 

education in order to enhance their chances in the labour market, and, hopefully equally important, to 

realize their dreams  of their own future. Obviously, the main stakeholders in a knowledge institution are 

on the demand as well as on the supply side. The tricky, and very important thing is that good knowledge 

institutions create a greater demand for their product because of good supply. It is a competitive environment 

indeed! 

 



 

253 
 

Having said this, it is equally important to recognize that something is happening in the broad field of 

agriculture and life sciences. To illustrate this point I will borrow an anecdote from a colleague. 

Somewhere in the US about 25 years ago a professor asked his students to raise hands if their family 

background was in  agriculture. Around 30 % raised hands. Five  years ago a younger colleague asked 

the same question, and this time only one hand went up. The university was Harvard, and the course was 

on agriculture economics, my own discipline. I am sure if we 

were to do this little test in IPB Bogor, my own university, the difference would have been the same. 

 

The anecdote simply reflects possibly the most fundamental secular long term trend in our world, the process 

of structural transformation. This simply means that in the course of time the number of people employed in 

agriculture goes down, while services especially and also industry tends to up. We all know that this 

process  implies expanding labour productivity, innovation and mechanization, and, until recently, 

continuously lowering world market prices. 
 

Now if we look at the direct environment of a given A&LS university and at the same time at the university 

can we see a relation between local development – say in the lands surrounding the university town – 

and the development of the university in question? Today this is not likely to be true, but I am sure that in 

the early days  when what we now call A&LS, was still simply agriculture, there were many. 
 

I would like you to know that what was true for most if not all European or Western World universities in 

their dynamic early history, still holds true for just about all local universities in the developing world. 

Local  universities  function in  a local economy, governed  by a local government. Nowhere is this more 

true than in Indonesia, but also elsewhere in Asia and Africa I am sure. 
 

You may think that this observation borders on the trivial, but I assure this is not so. One only needs to 

look at  the fundamental ecological and socio-economic characteristics of the regions which make up a 

country to  understand where the local demand for agriculture knowledge is located.  Some areas are dry 

and thinly  populated, only good for extensive ranging and cattle with low yields of food crops, while other 

areas are  densely populated with high rainfall and good soils. Those of you who know Indonesia will 

immediately recognize Eastern Indonesia and Java of course. But if you would know India and Vietnam the 

same reco gnition would be there also one encounters the same simple but fundamental differences in Africa. 

 

Before I will draw some consequences from the above observation about the role of A&LS in the developing  

world,  I would to  "fly back" as it  were, to the western world  and  make some observations about the 

way the western world and economy have changed over the last decades, especially since the second 

world war. The western world is obviously in the forefront stage in the  process  of structural 

transformation.  This  does  not  mean  that  the  focus  on  production technology will disappear, in the 

west it is largely sustained in technical  and highly applied schools, or BSC level degrees. In universities 

more and more attention is given to consumer protection,  quality  control  and  various  types  of  labeling,  

organic,  ecological  or  otherwise. Consumer supply  in the west is increasingly concentrated in large 

corporations, each working with large suppliers. The same applies for the sources of new seed, agri-



 

254 
 

chemicals and module based  technology.  Brand  names,  distribution   power  and  Intellectual  Property  

Rights  are important drivers of what happens in A&LS in the west. The Life Sciences provide obviously an 

important source of knowledge for the important check and balance instruments in the western world. 
 

Incomplete as the foregoing typology may be – you may take it as a modern form of a Weberian Ideal Type, 

it  provides sufficient contrast to the role and function of a local university in the developing world. In most 

developing countries agriculture still accounts for some 20 to 30 % of GDP, while usually it employs over 50 

% of the population. Any given region in the developing is coping based on its local endowment from 

Mother Nature,  whether this is in a dry upland agriculture environment or a wet tropical environment. As a 

generalization I would say that in the developing world small farmers are engaged in growing food crops, 

while the estate crops such as rubber and palm oil are dominated by large corporations. The technologies 

used by small farmers are rather  basic, witness be the stagnation in productivity which has plagued the 

food crop sector over the last decades in  the developing world. There is not much honor and and rarely 

any kudo points in focusing on food crops in local universities; the technical and financial means lack to go 

for breeding and development of new varieties. Small farmers lack the financial means anyhow to sponsor 

any significant program. Most enrolled students look  forward  to a position in any one of the estate crops 

industries, boring as the job may be. The Life Science component is likely to be completely non-existent in 

a local university in the developing world. In the developing world the biggest growth in distribution is in mini 

markets, huge chains are in the making after an initial urban wave of big macro and supermarkets. This 

development is logical in hindsight, but one would be wrong to conclude that the mini markets fill the gaps 

left by the bigger stores, in fact it is the other way around right now. This point at least at a score of 

potential stakeholders, regarding food safety and quality standards. But this work is way beyond the staff of 

a local university, they usually try to obtain funding for production oriented projects by agri-industry or 

foundations. 

 

Now if we look at our two different settings in which A&LS play their role we encounter great differences in 

terms of communication, isolation, access to communication means, libraries, and a likely much more global 

outlook on things in the A&LS in the western world as compared to the local A&LS in the developing world. 

 

Let us now look at the implications of the above regarding stakeholders, local government, industries, 

large and small, multi commodity or single commodity, private research labs, farmers associations, large 

scale processors, distributors, public and private quality control organizations, local NGOs, international 

NGOs (they are very  different you know..), young farmers groups, advanced farmers groups, farm 

women, small and medium processing enterprises, and so on. I made this list long, so that we all 

understand how much different the world looks from a view on the Rhone as compared to the Sungai 

Nipah, South Kalimantan. The stakeholders and  their capacities show huge differences. 
 

But let us return to the main questions. GCHERA is a global network, and with foregoing words I have 

argued that there are essential and fundamental differences in settings. Yet, as leaders of a knowledge 

organization, A&LS or  just A, we may face the same challenges on human and personal terms. 
 

 



 

255 
 

I think  that  the  most  strategic  choice  of  any  university  is  indeed  the  very  choice  of  its 

stakeholders. A choice of a stakeholder presupposes an active interest in the real sense of the word. 

Interest means at least one interest which is shared by the two parties. It means willingness and  recognition  

of  the  shared  interest  from  two   sides,  at  the  minimum.  This  requires communication, time, care and 

a disposition of the two parties to at least talk. 
 

 

But I think the most important thing that a university can do is to give their students a sense of belonging, 

and also a sense of wanting to come back "home" as it were, and eventually share experiences, and, who 

knows?, some of the bounty that has befallen them on their careers. We all know the successes of the Ivy 

League American universities. Their success was simply based on the notion that if they taught their 

students well, and if they taught also some values at the same time,  the Harvard Man or Women would 

come back and speak proudly of their achievements, and, getting complimented on the same! Let us not 

forget, it took them a long time and a real long term effort to realize their dream. The message is: Cherish 

your alumnus! But which state funded university has the means to actively do this? How can we find people 

to do this? 
 

Obviously, this is not a job which the leadership of any university can do on its own. It needs people, a 

sense of shared values, a drive towards achievement. It needs at least in initial stages voluntary effort. 

And a lot of planning and a serious budget allocation in the medium term. There are  two  sectors  of  hard  

yards  in  this.  First,  conceiving  the  plan  and  getting  the  budget, convincing all around, and second, 

implementing the plan. A  meticulous administration is a precondition. 
 

Regarding  stakeholders,  many  ideas  jump  to  mind.  Proven  solutions  are  to  enable  private industry to 

fund a chair in a university – for some – hopefully long – time. This works usually well, but it is not a 

panacea. 
 

In my personal view, attempts to impose a "corporate" outlook and culture are doomed to fail if this is not  

accompanied by real options for new channels of funding. I think it is also very important to consider 

where  state funded universities actually come from. As you as well as I know, this is the simple notion 

that the state  will enable – to the extent possible – the public sharing and extension of knowledge. This 

notion should stay and state funded universities should stay, I am convinced of that, for the developing world 

as well as the developed world. 
 

But in the meantime there is no reason why governments and ministries of education should not allow  

entrepreneurship  to  take  hold  in  the  education  sector.  In  Indonesia,  Thailand,  India, 
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Vietnam, and maybe also in many other countries on the way to middle income status, this exactly 

what  happens today. Literally hundreds if not thousands of private schools, academies and 

universities have sprung up over the last decades. They cater to hope of employment of the millions 

of annual labour market entries. This constitutes the forefront of the education sector in the developing 

world today. Many work in isolation, with lean budgets, and are on the way of become degree and 

diploma factories. 
 

When it comes to the situation that a stakeholder – an interested party – has been found, I would 

advocate the simplest of approaches, namely a joint development of a research program, which 

would benefit the public at large as well as the interested party. This is not difficult, if the two parties 

are willing to be open and clear about  expectations. Let us not forget that a university, once some 

resources have been identified, would be able to  attract specific knowledge, and actually include 

that knowledge in some special courses, developing the competence needed by the partner 

concerned. 

 

In the developing world the Local Government is a special type of stakeholder. Now any Local 

Government  knows that when they can attract a university – A&LS or otherwise – it means a boost 

to the urban part of the local economy. But it is equally important that Local Government knows   how   

to   effectively   use   their very   own   A&LS.   This   again   requires   frequent communication, 

meetings and so on. Whether the A&LS likes it or not, they would have to be the party seeking to 

establish this contact. The ball is always in the court of the  knowledge industry. 

 

The bottom line is simply that universities should be willing to invest, and do such with the scarcest 

of resources, namely knowledge. Investing knowledge to create knowledge requires a visionary 

outlook on society  and its entrepreneurs, and I speak of my own experience that a learned man can 

learn a lot from an ambitious entrepreneur. 

 

A university is not only a degree factory. It should also teach. University leaders and their staff should 

keep in constant touch with the industry, government, the institutional environment, the students, and 

the ex-students to constantly improve itself. I have said, so I fear, nothing new or 

original. For me it means that the questions posed in the meeting are of importance which exceed time  

and  space  horizons.  The  solutions  are  therefore  classic,  and,  let  us  face  it,  highly 

demanding. 
 

 

 

 

Thank you very much for kind attention! 
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Former Vice-dean,   ESALQ   (― Escola Superior de Agricultura ‖ Luiz de Queiroz ), 
2003-2007 
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Mirian Rumenos Piedade Bacchi  and  Geraldo Sant‘Ana de Camargo  

Barros University of São Paulo/ESALQ – ―Luiz de Queiroz‖ College of Agriculture BRAZIL 
 

Currently, it is well recognized that one of the most important missions of agricultural 

universities is to contribute to the regional development, attending the demands of local stakeholders.   

Many studies are being carried out at Esalq (―Luiz de Queiroz‖ College of Agriculture), aiming to 

collaborate with the sustainable development of the Brazilian sugar and ethanol sector, which has a 

great economic and social relevance for Brazil´s economy. Cepea (Center for Advanced Studies on 

Applied Economics) – a research group at Esalq is in charge of the economic studies of that sector. 

 

I. Importance of the sugarcane activities in Brazil 

I. 1. Productive Aspects 

Brazil is the major sugarcane producer in the world, and the Center-South region of the country 

accounts for roughly 90% of the Brazilian production. In the 2010/11 season (April 2010 to March 2011), 

sugarcane production in that region reached 557 million tons; from this amount, more than 50% was 

allocated to the ethanol production.  

The sugar cane area used to produce sugar and ethanol in Brazil was 8.1 million hectares in 2010/11 

season, representing 1.5% of the country farmable area, which is about 550 million hectares,  0.95% of 

the total country area. (Embrapa Solos, 2009) 

Most Brazilian companies which process sugarcane produce both sugar and ethanol. Sugar production 

in the 2010/11 crop-year was 33.5 million tons; from this total, 24.3 million were exported. The 

anhydrous ethanol production amounted 7.4 million cubic meters. This type of ethanol is used in the 

gasoline composition. The hydrous ethanol (used in flex-fuel cars) production totaled 17.9 million cubic 

meters. 

 Nowadays, 42% of the Brazilian vehicles fleet is flex-fuel, which means that they can be fuelled 

with hydrous ethanol and gasoline, depending on the relative price of these fuels. According to data 

from Unica (Sugarcane Industry Association), in 2015, this fleet might surpass 65% of the Brazilian fleet. 

Besides the use of ethanol as a fuel, currently, there are new uses for this product, such as the 

production of biodegradable plastic and the use in the chemical industry, replacing petroleum 

byproducts which are known as polluting.  

 The ethanol produced from the sugarcane is considered by EPA (US Environmental Protection 

Agency) as an advanced fuel, reducing (in production and in the use) 61% of the gas emission that 

causes the greenhouse effect (carbon dioxide), relatively to gasoline. Regarding the ethanol produced 

from corn in the United States, the reduction is of only 21%. 

 The Brazilian ethanol fuel program resulted in a decrease of 600 million tons of CO2 (carbon 

dioxide) since 1975 (Jank, 2010). 
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 Currently, ethanol exports are negligible; however, there is a great growth potential, since 

roughly 30 countries aim to introduce this product among energy sources (Unica). Brazil will play an 

important role in this market, due to it competitively, with the lowest cost productions in the world. 

 

I.2. Social Aspects 

Concerning social aspects, it is important to highlight the job creation in the sugar and ethanol sector in 

Brazil. According to data from Rais (an institution of the Brazilian government which aggregates social 

information), in 2008, 1,283,258 formal jobs were recorded in the sector. From this total, 481,662 were 

in the field, 561,292 in raw sugar industries/factories, 13,791 in the sugar milling and refining and 

226,513 in the ethanol production (Neves et al. 2010). Concerning direct and indirect employment, in 

the 2008/09 crop-year, they amounted 4 million (Jank, 2010). 

The share of the sugarcane chain in the Brazilian agribusiness GDP was roughly 10% in 2009, after 

only the cattle market. Considering that the Brazilian agribusiness GDP represented, in 2009, 23.19% of 

the Brazilian GDP, the Brazilian sugarcane chain GDP represented 2.3% of the Brazilian GDP (Cepea, 

2010). 

In the 2008/09 crop-year, the revenue of the sector was 23 billion dollars. Concerning direct 

investments, it totaled more than 20 billion dollars between 2006 and 2009 (Jank, 2010). 

 

II. The Consecana system 

One important economic problem in this sector has been a market power disequilibrium between 

industry (few and large) and farmers (many and relatively small). As a rule sugarcane farms are located 

at a short distance of one mill because of the bulkiness - and very high transportation costs - of that 

product. So each farmer has little, if any, choice regarding the destiny of its production.  

This of course represented a constant source of conflicts and a serious obstacle for the full development 

of the sector, especially after the government deregulated the sugar and ethanol sector in the nineties.  

In 1997, the Cane, Sugar, and Ethanol Official Harvest Plan was published for the last time by the 

Brazilian government. Market-based prices for anhydrous ethanol became effective in May 1, 1997. By 

1999, price deregulation for cane and hydrated ethanol was also in place (Moraes, 2000). 

As a result of Esalq´s studies and long term familiarity with both industry and farmers, a proposal to help 

the market to find a fair equilibrium at low transactions costs was devised. It is one case of great 

success that deserves to be highlighted because of the substantial benefits it brought to both cane 

growers and to the sugar and ethanol industry. This proposal prescribed the construction of ethanol and 

sugar price indexes thorough a survey of prices and traded volumes of both products. 

Producers are now paid through a formula based on the sugarcane's end use, either sugar or ethanol. 

Sugarcane Producers of the Center-South Region Organization - Orplana (producers) and the 

Sugarcane Industry Association - Unica (mills) agreed in 1999 on a voluntary, nonprofit sugarcane 

payment system called Consecana-SP (a council of sugarcane, sugar and ethanol producers in the 

Center-South region). 

The structural principles of the Consecana system are those of risk sharing and fair pricing. Total (farm 

and industry) costs are jointly calculated and the share of each is used to allocate the receipt sales of 

sugar and ethanol between cane growers and millers. Each farmer´s payment is determined according 

to cane volumes supplied and the representative prices of sugar and ethanol.  

Besides São Paulo, Paraná, Alagoas and Pernambuco states developed Consecana systems, based on 

the same values of the system created in São Paulo. Other states, both in the Center-South and in the 
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North-Northeastern regions, use the system as a reference for the payment of their suppliers. Therefore, 

Central-Western regions pay the sugarcane based on Consecana of Sao Paulo, and Northeastern 

states, based on Alagoas or Pernambuco systems, depending on the nearness. 

In the Consecana system, a minimum price is established. Depending on the regional competition for 

the raw material, there is a possibility of mills to pay more for the sugarcane. The system is very 

dynamic, and has periodic revisions of the parameters used in the figures of the sugarcane price paid to 

the supplier. 

 

II.1. Stakeholders:  

- Sugarcane suppliers 

According to Jank (2010), there are roughly 70,000 sugarcane suppliers in Brazil. Most of them have 

their profitability related to the Consecana system and are small. In the São Paulo state, for instance, 

40% of the suppliers produce an average area of 7 hectares, at most. 

- Sugar and ethanol mills 

The number of mills in Brazil is 436; from this total, 302 produce both sugar and ethanol, 123 produce 

only ethanol and 11, only sugar. The Central-Southern region has 355 mills; 197 of them are located in 

the São Paulo state, the major sugarcane producer in Brazil. The North-Northeaster region has 81 mills 

(MAPA- May 2011). 

- Farm owners  

A significant part of the sugarcane produced by mills is planted in rented areas. Most Farm owners also 

have their profitability related to the Consecana system. In the contract between mills (which receive the 

sugarcane) and the owner of the land, it is established that the payment of the land rental is the result of 

the multiplication of the sugarcane price, determined by the Consecana system, by a volume, in tons 

per hectare, previously set. This volume depends, mainly, on the soil quality and on the distance from 

the farm to the mills. 

 

II. 2. CEPEA/ESALQ price Indexes 

Price Indexes and traded volumes of sugar and ethanol elaborated by Cepea/Esalq are being done 

continuously since the trade liberalization of the sector. Apart from allowing the adoption of the 

Consecana, the survey and the correspondent information generated have also an auxiliary function in 

the trading process of these products, being officially used for contract settlement both in the 

domestic and international markets. They also allow the improvement of the spot market efficiency by 

reducing the asymmetry in the price definition.  

Currently, one of the hydrous ethanol price Index is used also by BM&F - Brazilian Mercantile & Futures 

Exchange. The Index is used also for cash settlement of hedge operations used to protect market 

players from unfavourable price variations that are typical of agricultural products.  

The methodology and the Cepea price Indexes are very well known by stakeholders thanks to releases 

in the Cepea website and in websites of other companies from the sugar and ethanol sector. Moreover, 

news agencies, such as Bloomberg, Reuters and Agência Estado, also release these Indexes. 

Professors and researchers which are part of the team involved with Sugar and Ethanol price Indexes 

work closely to both sugarcane suppliers and mills, aiming to discuss aspects related to the process of 

price compositions and to help in the decision making about production and trading. 
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Introduction 

 

Economy of Puerto Rico 

Puerto Rico‘s economic transformations from a rural, predominantly agrarian society to an urban, 

manufacturing-based society initiated during 1942 to 1952.  This transformation lead to a predominance 

of U.S. firms as the major economic thrust (2).  After various decades of growth, in the 1970 Puerto Rico 

experience the first wave of economic recessions that led to the current situation. As other regions of 

the world, Puerto Rico‘s economy was significantly affected during 2009 by the financial crisis in the 

United States, an increase in the lack of consumer confidence, and instability in the Middle East [7].   

 

In 2008, Puerto Rico‘s population was 3.9 million inhabitants.  Of these, 1.2 million were active in the 

workforce.  Table 1 shows the distribution of Puerto Rico‘s workforce for three years (2007 to 2009).   

 

As Table 1 shows manufacturing, commerce, service, and government are the major employers, 

accounting for 84% of the workforce in 2009.  Within the manufacturing, commerce, and service sectors 

are distributed the representatives of the food industry that are members of the Chamber of Food 

Marketing, Industry and Distribution (MIDA, Spanish Acronym) of Puerto Rico (www.midapr.com).   

 

In 2009, the Gross National Product (GNP) of Puerto Rico was US $6.255 billion dollars, representing a 

rate of -3.7 in growth.  In addition to the GNP, the local economy was complemented with US $17.26 

billion dollars in transfers between Puerto Rico and the United Sates Federal Government.  These 

transfers were for individuals, veteran‘s benefits, health services, social security benefits, scholarships, 

and nutritional assistance, just to name a few [7]. 

 

 

 

 

 

 

http://www.midapr.com/
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Table 1.  Number of people employed (in thousands) by principal industrial sector [7]. 

Description 2007 2008 2009 

Total 1,263 1,218 1,168 

Agriculture, forestry and fisheries 16 15 19 

Manufacturing 135 129 112 

Construction 94 82 68 

Commerce 260 257 244 

Services 364 359 353 

Government 296 279 271 

Other 99 98 101 

  

1.1 Food Industry in Puerto Rico 

Total food consumption increased during the period from 2000 to 2008, reaching US $54 billion dollars 

in 2008.  This increase was fulfilled to a great extent by the importation of food products and modestly 

by the production of the local agricultural sector.  For example, in 2008, the value of imported food 

products was US $3.15 billion dollars, in contrast to the internal production which was US $444 million 

dollars [7].  Food consumption was the third highest personal consumption expenditure (15%), following 

housing (28%) and medical services (18%) [7].    

 

In 2010, the Food Industry contributed with 5% of Puerto Rico‘s GNP and employed over 110,000 

persons while local consumers spent US $8,500 million on food.  Food imports varied from 12% to 83%, 

depending on the specific sector.  According to the Puerto Rico Department of Agriculture, the island 

only produces a fraction of what it consumes in food products [5].  The major food products that were 

provided by the local agricultural industry were milk and dairy products, coffee, eggs, and root crops.  

Table 2 shows the distribution of personal consumption expenditures in food products [7]. 

 

Table 2.  Distribution of personal consumption expenditures in food related products (2009). 

Classification Percentage 

Meats and related products 27.0% 

Fruits and vegetables 24.7% 

Milk and related products 11.1% 

Non alcoholic beverages 8.4% 

Other 28.8% 

 

Another factor that directly affects the local food industry is the Federal Nutritional Assistance Program.  

The United States Department of Agriculture (USDA), through the Food and Nutrition Service (FNS), is 

responsible for administering the Supplemental Nutrition Assistance Program (SNAP) in the U.S., 

Guam, and the U.S. Virgin Islands.  In Puerto Rico, FNS administers a block grant to fund the Nutritional 

Assistance Program (NAP).  In 2009, 554,000 households in Puerto Rico participated in the NAP, 

receiving a monthly benefit of US $250.00 per household.  This corresponds to 30% of the total 

population of the island [6].   

 

Although Puerto Rico is going through a harsh economic situation, food consumption in cafeterias and 

restaurants has maintained stable, increasing 2% annually. However, employment in the sector has 

diminished by 1.7% from 2009 to 2010.  A questionnaire administered by a local firm in 2010, among 
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233 companies, found that, 67% stated that they expected their sales to increase in the next three 

months; 48% answered that they expected the economic situation of Puerto Rico to remain the same; 

and 76% stated that the major factor that affected their operations was the increase in costs [3].  

 

1.2  Chamber of Food Marketing, Industry and Distribution of Puerto Rico 

MIDA is the only private entity that represents the food sector of Puerto Rico.  MIDA‘s member includes 

representatives from agro industries, producers, importers, distributors, retailers, and wholesalers. 

MIDA‘s mission is to promote the development of the food industry in an environment that favors private 

businesses.  

 

In October 6, 2010, the President elect of MIDA, Mr. Gualberto Rodriguez, sent out invitations to various 

stakeholders to participate in the establishment of a Food Clusters within the organization.  The 

stakeholders included agronomist, chefs, communicators, distributors, importers, processors, producers, 

food inspection official, laboratories representatives, nutritionists, government officials, and supermarket 

representatives. 

During the first meeting, MIDA presented the idea of creating five working groups. These are: a) 

Scheduling and Synchronization of Local Production; b) Distribution during the Third Shift; c) Waste 

Reduction in the Food Chain; d) Agro Tourism; and e) Referenced Food Analysis Laboratory.   

 

Each stakeholder in this initial meeting decided to which working group they were going to join.  

Agricultural producers tended to join the Scheduling and Synchronization of Local Production working 

group; retailers and wholesalers made up the Distribution during the Third Shift working group; food 

manufacturers joined the Waste Reduction in the Food Chain working group; agricultural producers, 

agricultural products suppliers, and government officials made up the Agro Tourism working group; and 

private and university laboratories made up the Referenced Food Analysis Laboratory working group. 

 

The University of Puerto Rico, Mayaguez Campus (Public Land Grant University) and Universidad del 

Este (Private University), both joined the Referenced Food Analysis Laboratory working group.  The 

University of Puerto Rico, Mayaguez Campus, has been active in the food industry through its 

Department of Food Science and Technology and its Food Safety Institute.  The Universidad del Este 

recently established the Caribbean Food Safety Research Center.  

 

This alliance between universities and an economic sector is very important in creating new strategies 

for strengthening the economy of Puerto Rico.  The universities can respond to the needs of the sector 

by preparing professionals with greater knowledge and skills that contribute to the production process. 

Education can have an effect in total factor productivity growth and/or technological change [1]. 

 

Some of the major activities carried out by the working groups are as follows: 

 

The Scheduling and Synchronization of Local Production working group established a pilot project to 

create a database to track the production and availability of ten (10) locally produced produce (bananas, 

tomatoes, onions, squash, papaya, pineapple, cassava, oranges, mango and herbs).  The database will 

be made available to consumers, distributors and processors.  They will also place information on 

MIDA‘s website that highlights the health and nutritional benefits of using fresh produce and suggest 

recipes for their use. 
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The Agro Tourism working group is developing a pilot program to create a guided car tour through the 

south coast of Puerto Rico.  They are making an inventory of the attractions along the route (farms, 

restaurants, historical sites, among other attractions).  They are reviewing information regarding the 

sites, for example, statistical data, historical facts, and unique features.  They have pre identified various 

agro industrial projects, such as a mango production and packaging operation, a beef cattle operation, 

and a banana plantation.  They are working with the Puerto Rico Department of Transportation on 

setting up strategic traffic signs along the route. Finally, they are establishing a mass communication 

strategy (print media, T.V., Internet, among the most commonly used) to highlight the Agro Tourism 

route among potential local and international visitors.  

 

The objectives of the Referenced Food Analysis Laboratory working group is to establish a mechanism 

for facilitating information and training related to the analytical services and needs of the food industry.  

This working group will provide consulting services through the interpretation of analytical results. As a 

first step, a questionnaire was prepared to find out what are the major food analysis required by MIDA 

members, where are these analysis being conducted (on and/or off the island) and what are the 

amounts of analysis that are being done.  The objective of this study is to determine if the local 

laboratories should invest and expand their services to meet the needs of the food industry.  The 

working group is also setting up clear guidelines to determine the necessary criteria to brand a local 

reference lab as such. 

 

These strategic alliances are very important to the food industry.  They encourage and support the 

development of successful projects for expanding and strengthening the local economy and rural 

environment.   

 

Although Puerto Rico is going through a tough economic period, people must still find ways to meet their 

nutritional requirements, so the food industry is very important for the island‘s residents.  The new food 

cluster is providing the food industry with the participation of innovative professionals whose goal is to 

implement new initiatives that can improve the consumer‘s confidence and lead to the strengthening of 

the economy of the island. 
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Australia‘s economic development has a strong foundation in its agricultural sector. While minerals and 

energy are now the nation‘s largest exports, Australia‘s agriculture still contributes 15-20% of export 

income, and feeds an estimated 60,000,000 people worldwide. Australian agriculture has experienced 

sustained productivity growth over the last 50 years, ahead of that achieved by most other sectors. A 

key factor in the success of Australian agriculture being able to produce food on highly weathered soils, 

and with variable and often unreliable rainfall, has been investment in research and capturing the 

benefits of discoveries. Australian universities are major providers of this agricultural research.  
 

Australia‘s primary industries have a strong tradition of innovation and meeting new challenges. 

Currently, the establishment of priorities for rural innovation and investment in research are conducted 

through a series of rural research and development corporations and companies (RDCs; 

www.ruralrdc.com.au), which are partnerships between the Australian Government and agricultural 

industries. The RDCs have the objectives of expanding Australia‘s rural R&D effort, improving industry 

effectiveness and efficiency, encouraging adoption of research results, and ensuring accountability. 

They commission and manage targeted research that addresses the needs of a broad range of 

agricultural, forestry and fisheries industries, and the federal and state and governments.  
 

The Australian Government matches industry expenditure on R&D up to 0.5% of each industry‘s Gross 

Value of Production. The pooled funds are invested in research and technology adoption in areas of 

agreed national and regional priority within and across sectors. The RDC model recognizes that 

investment in agricultural research benefits not only the industry concerned, but also has a strong public 

good component and significant cross-industry spillover effects that would not be gained from 

investments in research by specific industries alone or individual producers. Outcomes from research 

funded by RDCs have included new knowledge of the biophysical resource base (plants, animals, soil, 

water, landscapes); the release of new varieties from selective breeding of plants and animals; 

improved practices for crop and animal management; postharvest technology; and policy development.  
 

A good example of how research co-funded by industry and governments and conducted predominantly 

in universities has served Australian agriculture is the Australian Cereal Rust Control Program 

(ACRCP). This program for the management of cereal rust diseases of wheat, barley, triticale and rye 

receives its funding from industry, via the Grains Research and Development Corporation, and the 

University of Sydney, and also involves the University of Adelaide, CSIRO, state departments of 

agriculture, and CIMMYT. It has brought very significant tangible benefits to the Australian cereals 

industries and has resulted in enhanced understanding of the epidemiology and variability in rust 

pathogens, and of resistance in the cereal hosts. Investigations on cereal rusts and strategies for their 

control had been conducted in the University of Sydney since the early 1920s, leading to the recognition 

http://www.daff.gov.au/agriculture-food/innovation/research_and_development_corporations_and_companies
http://www.ruralrdc.com.au/
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of an ongoing need to breed for disease resistance as new rust pathotypes emerge. Following the 1973 

epidemic of stem rust in south east Australia, which resulted in enormous crop losses, the National 

Wheat Rust Control Program was established, which evolved into the ACRCP in 2003. The main 

outputs are new resistant cultivars, germplasm screening and validation, pathogenicity surveys, and fee 

for service for rust testing. The principal outcome of the ACRCP has been the continued use by grain 

growers of resistant varieties of cereals, which have increased yields compared to what would have 

been obtained with less resistant varieties. It has also led to a reduction in frequency and severity of rust 

epidemics, lower cost of control, reduced input of fungicides, greater capacity for growers to cope with 

rust epidemics, and reduced need for summer cultivation to control rusts in volunteers, resulting in 

higher soil moisture storage and less soil erosion. A benefit:cost analysis on the investment by the 

Grains Research and Development Corporation since 1990 has been estimated at about 23 to 1 [1] 

 

Another important source of innovation in agriculture is the Australian Government‘s Cooperative 

Research Centres (CRC) Program (www.crc.gov.au), which supports collaborative, medium- to long-

term research with broad economic, environmental and social benefits. Funding is available for varying 

periods up to 10 years. CRCs build partnerships between researchers and end-users to develop 

research and associated educational programs of mutual interest. The objectives are to create an 

environment that encourages co-investment, facilitates adoption of discoveries by end-users, and builds 

capacity in industries for innovation. Each CRC produces 20 to 40 PhD graduates, whose employment 

prospects are enhanced through having worked with industry. There have been 172 CRCs since 1991, 

when the first round of centres was announced, of which 25% have been associated with agricultural 

industries.  
 

Internationally, Australia invests in agricultural research through the Australian Centre for International 

Agricultural Research (ACIAR), which commissions collaborative research projects that aim to increase 

productivity and sustainability of agriculture in partner countries (www.aciar.gov.au). ACIAR projects 

include training relevant to the research. Projects reflect the priorities of Australia's international aid 

program, national research strengths, and the agricultural research and development priorities of 

partner countries. Research funded by ACIAR is in the broad theme areas of meeting rising demand for 

animal protein, improving the productivity and efficiency of food crop and forestry systems, better 

environments from better agriculture, and linking farmers to markets. Activities are conducted in 

developing countries in the Asia-Pacific region (Papua New Guinea, the Pacific Islands, Southeast Asia, 

North Asia, South Asia) and in Southern Africa. ACIAR also administers the Australian Government's 

contribution to the Consultative Group on International Agricultural Research and other international 

agricultural research centres. 
 

Research schemes involving RDCs, CRCs and ACIAR provide natural and social scientists in Australian 

universities of agriculture and life sciences with good opportunities to conduct projects in agricultural 

production, natural resource management and sustainable rural development at local, national and 

international levels. Australian agriculture has reaped considerable productivity gains from research 

afforded by these programs, more often than not from the integration of a multi-disciplinary approach. 
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Introduction 
 
 This paper seeks to address the question of what it means for an agricultural and life sciences 

college or university to be entrepreneurial.  This is especially important when the university or college in 

question is charged with the development and promotion of entrepreneurship within the region or 

territory it serves, and as an institution that supports citizens in the fray of entrepreneurship in their 

communities.  Many universities have strategic goals to become more entrepreneurial, but the term 

entrepreneurship often lacks clarity, and may be used loosely and interchangeably with the terms 

innovation and creativity.  These three terms are distinct yet interdependent, and closely related and 

reliant upon one another.   Creativity involves thinking differently, and when this different thinking is 

paired with action that produces substantial, non-marginal change, innovation is born.  When 

innovations are realized through the creation of a new business or institutional venture– a step entailing 

risk – then entrepreneurship has been achieved.  Enabling a culture of creativity is a wonderful exercise 

within the university setting, but it does not imply that the university is any more innovative and 

entrepreneurial than before if risk-taking and new venturing do not generate new institutional forms and 

economic activity.  Additionally, entrepreneurial ventures tend to fare far worse if they offer nothing 

innovative or creative – such ventures are scarcely commodities at that point, and, by definition, not 

entrepreneurial.   

The question we pose here is how a university or college of agricultural and life sciences can truly be 

entrepreneurial and stimulate entrepreneurship in the territory it serves through creative, but more 

importantly, through truly innovative means.  We propose that universities and colleges of agriculture 

and life sciences are ideal places to engage citizens in a broader, more open conversation about how to 

stimulate entrepreneurship locally and within regions.  By broad and open, we wish to move the 

discussion beyond the development of high-growth, high-tech entrepreneurship – especially in rural 

areas – toward sustainable entrepreneurship that is appropriate for different regions, skill levels, cultural 

tastes and preferences, and human capital capabilities found across the rural landscape.  Given that 

rural entrepreneurs are, in many ways, culturally and historically distinct from urban entrepreneurs (see 

Dabson 2007, Richards and Bulkley 2007, Acs and Malecki 2008, Dabson et al. 2003, Tolbert et al. 

*Research Associate, Center for Economic and Community Development (CECD); Professor of 
Agricultural, Environmental and Regional Economics; and research assistant, respectively, Department 
of Rural Economic Development, College of Agricultural Sciences, Penn State University. Presented at 
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2002, Dabson 2001, Malecki 1994, and Bryant 1989 for depth on the differences between 

rural/agricultural and urban entrepreneurship), we wish to move beyond a unitary focus on stimulating 

high-tech, high-growth entrepreneurship in favor of innovative activity that produces appropriate-tech, 

appropriate-growth entrepreneurship.  This may include the hybridization of technical expertise and 

cutting-edge research from universities with practical, robust local knowledge held among citizens. 

We argue that current approaches taken typically by most universities privilege expert and technical 

knowledge over local knowledge in entrepreneurship development, narrowing the types of businesses 

and strategies that may be initiated by local entrepreneurs (Fisher 2009).  While many universities and 

colleges of agricultural and life science produce valuable, technology-forward spin-off enterprises, 

studies have found that such businesses, while pertinent  product and service needs in rural areas, are 

themselves drawn to high-growth urban areas, where growth benefits are insulated from the rural 

landscape (Acs and Malecki 2008, Acs and Armington 2006, Rondinelli 2004, Henderson 2002).  This is 

disappointing news for many lagging and rural regions who lack such amenities, but still wish to capture 

the benefits of entrepreneurship in their locale.  An exclusive focus on growth may also preclude 

entrepreneurs who are seeking to go into business to support a particular lifestyle, or who wish to 

improve their community (Dabson 2007).  We make the argument here that both local and expert 

knowledge are important to developing appropriate entrepreneurial innovation – especially in rural areas 

– and must continually be brought into balance in practice.  Appropriate entrepreneurship development 

whose benefits are enjoyed in rural communities requires more than technical innovation – it requires 

innovation in the way that universities and colleges of agricultural and life sciences engage with rural 

citizens to stimulate local innovation, philosophically, conceptually, and operationally. 

 To help entrepreneurs overcome the challenges of doing business in rural areas, universities 

can – and often do – have programs to train the next wave of rural entrepreneurs, to offer business 

assistance, to spin off businesses from discoveries made inside the institution‘s walls, or to help 

entrepreneurs in their quest for funding.  Some studies have suggested, however, that entrepreneurship 

assistance programs are fragmented, leaving gaps and overlaps in service provision (Licthenstein and 

Lyons 2001), are expensive and/or ineffective (Dabson et al. 2003, Shane 2009), or are unknown to 

entrepreneurs in rural areas (Fortunato 2009).  One reason for this may be that these service 

innovations are just that – innovations in offerings by universities, rather than innovations in the culture 

of how universities think about innovation and how they engage with entrepreneurs and, more broadly, 

citizens in fostering entrepreneurial behavior and economic growth and development.   Worse still, such 

programs may be designed by university experts for the citizens, instead of involving citizens fully in the 

process of creating programs.  We challenge universities to examine their own programs and culture 

critically to determine if the way they support entrepreneurship has encouraged citizens to become 

consumers, instead of producers, of information, public work, and thus, community development and 

democracy (Boyte 2004), including the important task of developing entrepreneurial businesses to 

support rural economies.  Essential innovation, for building community, economy, society, and 

democracy in rural places, and elsewhere, will involve re-examining and being creative, innovative, and 

entrepreneurial with respect to the relationships between the university, its faculty, and rural citizens.   

We will begin to unpack the difficult question of how universities can go beyond creativity and be truly 

innovative about how they engage citizens.  First, we will discuss the idea of institutional innovation, and 

how such innovation differs from innovations services, technologies, and outputs of universities for 

entrepreneurial assistance.  We offer five components of institutional innovations that differentiate them 

from common creativity.  Following these concepts, we examine a public scholarship model of 
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engagement to support the transformation of citizens into producers (rather than consumers) of 

knowledge, social prosperity, and entrepreneurship. 

After discussion of institutional innovation, we then turn to the real-world setting of rural entrepreneurs 

and briefly explain the unique situation facing entrepreneurs outside the metropolitan context.  Using a 

collective case study methodology, we then present supporting evidence from research that examines 

behavioral, institutional, and cultural differences between areas of high and low entrepreneurship among 

entrepreneurs and local institutional leaders (related to small business development) in three states in 

the U.S.: Maine, Pennsylvania, and Wisconsin.  Qualitative and quantitative results are compared to 

understand, from the perspective of local entrepreneurs and institutional leaders themselves, how 

relationships and interactions in the local society have structured the development of entrepreneurial 

opportunity (or lack thereof) in rural areas.  We conclude with a discussion of the broader implications of 

innovating within the university system to move beyond an ―organization-first‖ approach to 

entrepreneurship development, and foster a collective innovation system for building community, 

economy, society, and democracy,  in rural places through strategic relationship building. 

 

Institutional Innovation 

 An institutional innovation is not an evolution in the products or services offered by an 

institution, but rather a paradigm-shattering, disruptive change in the culture, policies, procedures, and 

processes of the institution itself.  Innovation has many definitions, but we turn to the classic literature 

on entrepreneurship and utilize a perspective on innovation expressed by Schumpeter.  In his Theory of 

Economic Development (1934), Schumpeter considers what catalyzes cyclical change in modern 

economic life, as producers have not always produced the same things throughout history, nor have 

consumers consumed the same things.  Great social changes – from political upheavals to wars to 

natural disasters to social movements – have also been followed by great changes in products and 

services produced by those who were able to capitalize on changing circumstances.  People who 

capitalized on change by producing new goods and services themselves are entrepreneurs, and the 

activity of producing a new good or service is an act of creativity and innovation.   

In Schumpeter‘s view, innovation is not a quiet, incremental process, nor is it commonplace.  Where 

many economic theorists before Schumpeter‘s time had focused on issues of equilibrium and continuity 

in the marketplace (including Schumpeter‘s mentor, Eugen von Böhm-Bawerk, and his classical liberal 

contemporary, Ludwig von Mises), Schumpeter himself focused on situations of disequilibrium, where 

entire markets would be shattered under the weight of obsolescence created by the rise of new 

industries.  He coined the term creative destruction to describe the cyclical process through which new, 

innovative products and services overtake and replace older ones, thus sending old industries into a 

precipitous decline as new industries grow to absorb the labor force once employed in the old industries 

(1934).  It is a messy, chaotic, wrenching process for individuals, economic sectors, and society – one 

that is spurned by social change, and one that is itself responsible for creating social change.  It is also 

the mechanism by which economies progress and remain relevant – and it is almost entirely the 

handiwork of entrepreneurs. 

Institutions and organizations, including universities, engaged in entrepreneurship development spend 

much of their time trying to elevate citizens with good ideas and high ambitions to a platform where they 

may become truly innovative, in turn shattering old industries and creating growth within a particular 

region, or even a nation state.  But, how frequently have institutions of higher learning, charged with 

stimulating entrepreneurship, undergone such a cataclysmic change in the way they themselves 
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practice entrepreneurship development?  It is not a question of whether these institutions are educating 

citizens with the latest knowledge and techniques for starting a small business.  Rather, they are 

questions of how these institutions arrive at this knowledge and these techniques, and how it conveys 

them to citizens and communities through public engagement and interactions.  Institutions of higher 

learning may promote the latest knowledge, but have they innovated the way that they interact and 

engage with citizens and communities, and thus optimized the contributions of their initiatives and role in 

society?   

This is the source of institutional innovation essential for institutions of higher education to effectively 

foster entrepreneurship and the possibility of greater economic prosperity in rural communities and 

regions.  It is marked by a fundamental cultural shift in how an institution operates – its core processes – 

that replace, indeed make obsolete, old ways of educating and engaging citizens.  It is also critical to 

encouraging ―entrepreneurial behavior‖ within the university that goes beyond ―creative thinking.‖   

 

Elements of Institutional Innovation 

In our view, a true institutional innovation is characterized by five essential elements: non-

marginal change, disequilibrium, creative destruction, shattered path dependency, and spilled silos.  

Each will be explained here. 

 

Non-marginal change.  

 

In stark contrast to Schumpeter (1934), Kirzner (1973) painted a different picture of innovative 

behavior as it relates to entrepreneurs.  In Kirzner‘s view, innovation is not a sudden cataclysm, but an 

accretive process that happens gradually over time.  Rather than creating shocking disequilibria, 

Kirznerian innovation restores equilibrium to existing markets as entrepreneurs find new ways to 

reallocate resources to provide products and services that improve marginally upon their predecessors.  

This accretion of innovation leads to competitive behavior, with firms seeking to unseat their competitors 

through the quick and efficient unveiling of marginal changes built on existing technology. 

While we agree that Kirzner‘s (1973) perspective indeed holds true for a substantial portion of economic 

competition, it represents somewhat of a ―safe road‖ to innovation via small evolutions, rather than risky, 

paradigm-changing path that challenges the status quo in the way highlighted by Schumpeter (1934).  

Kirznerian innovation is also a route that is commonly represented by academic research practices, as 

this is a place where it is appropriate to build upon the foundations of prior work.  However, when it 

comes to institutional culture, we argue that universities, widely perceived to be a locus for the world‘s 

most creative and innovative thinkers, cannot afford to take the route of small-scale, marginal 

adaptation.  Many of the world‘s premier companies, NGOs, and organizations (especially in places like 

the Silicon Valley and Boston‘s Route 128) have been shown to routinely change their corporate 

structure, core missions, and even blur the boundaries between competitors and collaborators in order 

to develop landmark products and services [sources?].  While many scholars continue to focus on 

issues of tenure track advancement and publish-or-perish survival, these would-be innovators are too 

labored under the institutional culture of the academy to keep pace with societal and market 

advancements in the private sector.  While counterintuitive, we suggest that the seemingly less-risky 

Kirznarian incrementalism is, in fact, more risky than Schumpeterian non-marginal change in light of 

continuous and evolutionary nature of dynamic societal change. 
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Put differently, to innovate at levels that are competitive with aggressive, non-academic institutions, 

universities must truly innovate their own policy, procedures, and culture, or else risk being seen as 

sluggish, outdated, and slow to innovate in rural areas.  The institutional constraints of the academy are 

currently at a mismatch: faculty and practitioners within the university system still claim intellectual 

expertise over innovative knowledge, but must constantly battle cultural and institutional constraints to 

creativity and innovation that do not exist elsewhere.  A true institutional innovation will require the 

sloughing off of old ways of producing scholarship, and will adopt new definitions for what scholarship 

means, and what roles the university should play.  This includes how progress and prestige are 

measured within the institution, and how faculty, staff, and administration balance the diffusion of 

knowledge within and across communities and regions with their commitment and ability to listen to, and 

take cues from, the citizens they serve.  This in turn shapes entrepreneurial knowledge within the 

community, and the diffusion process itself.  By drastically adjusting roles, incentives, and mores, 

universities and colleges of agriculture and life sciences will take a substantial step toward becoming 

more comfortable with perpetual institutional re-invention – a practice many of the most innovative 

organizations and firms engage in continuously in order to adapt to their changing environment.  

 

Disequilibrium.  

 

 Disequilibrium can easily be expressed as ―upsetting the apple cart,‖ and relates to the 

contrasting of Kirzner and Schumpeter above.  Achieving non-marginal change is challenging when 

attempted using the same structure that produced the current system of university education and 

outreach.  For example, if curriculum development for entrepreneurship outreach was typically done by 

senior faculty, who would then roll out the new courses following the approval of the department head, 

and then the dean, once put through a committee, it is unlikely that this traditional flow of ideas will lead 

to drastically different, innovative entrepreneurship initiatives that will have positive, lasting, sustained 

impacts for rural entrepreneurs and rural communities.  Instead, a different approach might be taken 

where curricula are co-created among senior faculty, junior faculty, and especially local entrepreneurs 

who experience the realities of rural community entrepreneurship every day.  When this is done, the 

power structure shifts, giving more privilege to local stakeholders, flattening the power structure of the 

higher education institution‘s overall organization, and broadening the diversity of ideas that can be 

incorporated into curriculum and outreach.  A greater diversity of ideas can not only emerge, but be 

taken seriously, as ideas no longer flow uni-directionally from senior faculty to citizen, but rather 

circularly, and cumulatively over time,  among ―experts‖ both within and outside the university.   

By disrupting the power structure that controls the flow of ideas, the values underlying curriculum 

development and outreach are thrown into disequilibrium and allowed to hybridize with new ways of 

thinking and doing.  Given that continuous evolutionary change is the norm in society, the relationship of 

institutions of higher education with its students and citizens and communities must also be one of 

creative and constructive disequilibrium, involving continuous institutional innovation, both internally to 

the university and with respect to external collaborations.  Put very simply, in a rapidly changing world, 

protecting old ways of doing things is a quick route to becoming disconnected from changes in the 

general public.  Universities must find ways to continually refresh their engagement strategies, not only 

to keep pace, but to establish themselves as innovative leaders and collaborators in rural areas. 
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Creative Destruction.  

 

Of course, as power structures and knowledge flows are thrown into disequilibrium, people who 

formerly lacked power and agency in the process of engagement are now endowed with a new sense of 

empowerment, and a stronger voice in the educational process.  As new ideas emerge and take root, 

the old power structure and idea flow will begin to be seen as obsolete.  This is a challenging issue in 

many universities, as many faculty, staff, and administrators are keenly aware that relinquishing power 

over expertise to others is a process that will be difficult to reverse.  However, this is a one-sided 

argument.  While those in power over the educational process may see their privilege of expertise 

slipping, they may also fail to see the remarkable gains in their own knowledge that may be accrued, or 

completely new roles in which they may prove to be extremely valuable to the team.  For example, an 

associate dean may be less useful managing the day-to-day operations of an entrepreneurship initiative, 

and more useful as a ―pitch (wo)man‖ for the initiative, building public awareness, raising funds, creating 

a marketing campaign, and bringing new members into the initiative.  These new roles may eventually 

supersede old roles, leading to the creative destruction of roles within the institution.   

Changing roles represents a formidable shift for many organizations that have insulated these roles over 

time, but it is not only roles that are subject to the forces of creative destruction.  The fundamental 

processes of how entrepreneurs and citizens are engaged by universities will likely change with shifts in 

the sharing of power and privilege, with respect to new roles being played in the act of knowledge 

creation and application.  Entrepreneurs and citizens will likely expect and demand that their 

experience, expertise, and wisdom will be respected and integrated in entrepreneurship development 

initiatives and that their voices will be heard.  Further, university administrators and faculty will likely find 

that their professional ―expert‖ behavior and practice will shift to accommodate a genuine collaborative 

sharing of power and privilege with entrepreneurs and citizens, as opposed to a uni-directional transfer 

of knowledge, information, and technology from university to community.  The overall effect is a 

democratizing expertise, knowledge and in this sense entrepreneurial development.  All such changes 

are part of the process of creative destruction associated with institutional innovation as old systems of 

expert-to-citizen knowledge transfer are replaced by collaborative processes of co-created knowledge. 

 

Shattered Path Dependency.   

 

Path dependency is the tendency of individuals to cling to established behaviors, cultural 

norms, and social arrangements, and to reject new arrangements that might disturb this equilibrium 

situation.  Schumpeter (1934) portrays innovation as the abandonment of old ways of production, old 

products, services, and ways of producing, in favor of vastly new ways of doing things that make old 

ways obsolete.  When applied to institutions themselves, resistance is often encountered when making 

this transition, as studies have shown repeatedly that individuals tend to favor continuity over change 

(Schmid 2004).  True institutional innovation results when the practices and processes of the institution 

have been replaced by newer, fresher ways of operating.  It is not enough to step off the ―path‖ briefly, 

or to walk parallel to the path, metaphorically speaking.  Rather, true innovation results from the 

shattering of old pathways in favor of others.  This means that individuals within the institutional context 

must be open to embracing completely new roles, learning new skills, and developing new, more 

effective ways of serving their core missions – tabula rasa. 

Using university engagement in entrepreneurship as an example, faculty must think of themselves less 

as distributors of entrepreneurial knowledge, and more as active listeners with an informed background 
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of how to stimulate entrepreneurship.  This is a broader role, and it makes a stark transition from 

teaching and informing, to listening and analyzing.  It means building relationships with practicing 

entrepreneurs in communities, individually and collectively, and recognizing and respecting their 

experience, expertise, and wisdom.  It means working with and on behalf of these entrepreneurs over 

time as co-equal partners in applying both expert and local knowledge in discovering, naming, 

developing, implementing, and evaluating  what they need and how best to achieve those needs. It 

requires the humility and courage to shed the expert mantle and share power and credit.  It requires 

foresight to understand the power and promise in expert-practitioner collaboration for building 

entrepreneurial capacity, community capacity, the rural economy, and local democracy.  It requires the 

university expert to relate to the practicing entrepreneur as an ―expert citizen‖ and to behave as a 

―citizen expert‖ (Fisher 2009). 

 

Spilled Silos.   

 

As the power structure is flattened and networks broaden to include individuals of diverse 

backgrounds within the university, disequilibrating innovators will inevitably encounter some institutional 

boundaries.  Many institutions contain ―silos,‖ or intra-institutional groups that traditionally only 

communicate within their group, and with select other groups in the university.  Consequently, this 

means that important information that may be beneficial to innovation may be isolated within these 

informational silos, and unable to escape due to pre-existing institutional constraints.  Creating an 

environment of disequilibrium will mean eventually breaking these silos by including members of these 

information silos collectively in the innovation process.  Due to path dependent tendencies, some 

individuals may not feel comfortable interacting with other groups, because such interaction has never 

been done before and represents a threat, or perceived threat, to the individual and collective status 

quo.  However, spilling and breaking information silos are the only ways to create a true innovative 

disequilibrium that spreads information flows as widely as possible.  Of course, this also applies to 

groups outside the university, as information silos that prevent innovative collaboration may exist among 

public institutions as well – even among informal groups and cliques in the local society.  Breaking down 

these barriers using effective engagement strategies should be an explicit goal of institutional innovation 

that will lead to the maximization of ideas, and the free communication of these ideas across the 

institutional context.   Silos that exist between universities and communities, and the bodies of 

knowledge each represents, presents a particularly salient silo situation that requires spilling, so as to 

share expertise, information, and knowledge – further increasing opportunity and returns to the local 

society.   

 

Balancing Continuity and Change.   

 

Taking the five components of institutional innovation together, innovation seems like a 

disruptive, chaotic, and rather scary process.  This may be the reason that the terms creativity and 

innovation are often casually interchanged.  It is easy to be creative, think big, and make suggestions for 

action on a grand scale – as long as nobody has to commit to the idea.  It is also easy to call this 

practice ―innovation,‖ when in actuality it fails to drive and achieve the non-marginal change necessary 

for true innovation to take place.  Innovation requires a deep level of commitment to change, and to 

ensuring that the new institutional culture produces its intended outcomes despite adversity.  For sake 
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of differentiation, innovation requires a high degree of ownership over new processes, while creativity 

does not.   

A common argument one could make is that it is foolish to scuttle all of the old culture abruptly when, to 

be fair, there is a great deal that universities still do quite well.  For example, universities are still 

proficient at producing basic research, giving a robust and broad education to thousands of students, 

and producing spin-offs and indirect economic effects that stimulate economic growth and sustainability.  

It is impossible to argue, furthermore, that universities and colleges of agriculture and life sciences do 

not spin off a multitude of new businesses that produce useful technologies and services.  So, 

universities cannot possibly be all bad, or horribly non-entrepreneurial if they already achieve these 

ends.  Therefore, the structure of the university would appear to be the perfect catalyst for the transfer of 

knowledge and capacity building techniques between the university and community. Yet, the university 

remains a fundamentally detached institution that does not reach far beyond campus. While universities 

may be engines of technology, we must collectively ask whether spin-offs truly support rural areas by 

employing rural citizens, transferring growth benefits to local communities, and improving the capacity of 

rural citizens to continue to develop on their own.  And, if the university is in such a position to benefit 

rural society, why does it remain a largely untapped resource for entrepreneurship development beyond 

the cultivation of spin-offs?  The fundamental problem of this stagnant relationship can be found in the 

basic hegemonic expert-driven ideology and culture of the university and the resulting reliance of society 

upon such knowledge elite institutions.   

The prevalent view held by society today is that we as citizens within democratic society are mere 

functioning cogs in a great machinery of expertly produced knowledge and lifestyles. We are no longer 

the creators of our communities, of our ideas, but rely upon those who we deem to be the objective and 

rational.  Yet, with this assumed objectivity comes forth a degree of detachment that has removed those 

within the university from what Jane Addams called ―the common lot.‖  The development of the expert in 

society has come to mean that they are responsible for fixing problems, discovering truths, and 

dispensing knowledge (Peters et al. 2010).  Our passive acceptance of this relationship as citizens and 

non-experts has allowed society, including universities, to foster citizens into becoming consumers not 

producers of their own information, public work and democracy (Boyte 2004). 

In the face of the imperative of change, balancing continuity and change is perhaps the fundamental, 

transcendent societal and institutional dilemma and challenge over time.  Change is necessary to 

remain relevant and strengthen effectiveness.   Continuity requires building on existing strengths as 

shaped by new conditions and opportunities.  Restructuring community-university relationships to better 

serve rural entrepreneurs and their communities and regions requires institutional innovation on the part 

of the university, while maintaining core strengths in basic and applied science and research, educating 

students, technology development and commercialization, evidenced-based human and social program 

development, policy sciences and analysis, and human health and medicine. Yet, the prospect of 

innovating around this relationship is largely foreign to academic institutions and demonstrates a major 

shift away from the cultural norms that have defined the university (Boyte 2010, in Peters et al. 2010).  

Due to their path dependent behavior, grounded in venerable cultural norms and practices that have 

served these institutions well in the past, universities are challenged to change in ways that increase 

their effectiveness in working with and for rural entrepreneurs and positively impacting the rural 

economy.  
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Public Scholarship as Institutional Innovation 

 

 One particular method for building  more effective relationships between universities and rural 

entrepreneurs is through the embrace and implementation of public scholarship. At the heart of public 

scholarship is strengthening the  relative privileging of local knowledge with respect to  expert 

knowledge, which opens the door for a more balanced relationship between  community and university,  

and between citizens and faculty .  In order to understand the importance of public scholarship as 

institutional innovation, the normative definition of scholarship must be fully examined. As previous 

sections have demonstrated, universities are highly privatized, individualistic, and infused with the 

positivistic traditions of objectivity (Boyte, 2009).  Decades of operating under this perspective have lead 

to a definition of scholarship, based on the detachment of knowledge creation from civic life (Boyte, 

2009).  Public scholarship argues for the reorientation of the role of scholarship, research, and teaching 

as a means for faculty to develop a more balanced relationship between experts and citizens in 

addressing issues and problems of meaningful social and public significance. In public scholarship, the 

very formation of knowledge and information is leveled to include citizens as key partners in the creation 

and application of knowledge and thus civic agency.   

Peters et. al. (2010) describe four traditions in higher education:  the service intellectual, the public 

intellectual, the ―antitradtion,‖ and the action researcher/public scholar/educational organizer 

(AR/PS/EO).  Each of these traditions examines the varying roles, level of contributions, and degree of 

engagement that academic professionals pursue in public work. The service intellectual tradition 

positions academic professionals as unbiased responders to the needs of citizens, while remaining 

fundamentally detached from any level of community contribution beyond that of technical skills and 

knowledge.  The public intellectual tradition positions the academic as an inherently biased individual, 

interested in the values and ideals of the community, but detached from engagement on key issues.  

The public intellectual is able to provide a meaningful level of work from the distant platform of speeches 

and publication writing, but not through engagement.  The greatest level of detachment is the 

―antitradition‖ which positions the academic professional in a space that is devoid of any and all 

engagement with citizens outside of campus.  The role legitimizes its detached stance by maintaining 

that the work of scholars is to broaden the intellectual capacity within the university and the disciplines 

through the expansion of knowledge and training of future scholars, with the deliberate purpose of 

maintaining the university as a source of trustworthy and objective knowledge creation untainted by 

interaction with the society under study.   

In many ways, the last of the four traditions, AR/PS/EO , is similar to the public intellectual, but 

AR/PS/EO  goes beyond the detached stance of the public intellectual and instead directly engages the 

community with the understanding that local knowledge is both necessary and desirable for the 

cultivation of an informed scholarship.  The AR/PS/EO  supports the ideal of public scholarship by 

forming highly collaborative relationships with partners outside the university.  In doing so, this tradition 

focuses on the university‘s competency to be an active player in relationship creation, education, and 

the promotion of citizen well-being – all roles commonly and currently played by the modern university.  

Through the utilization of a more interactional approach, which shifts the normative culture from ―I‖ to 

―We,‖ the AR/PS/EO  tradition embodies the ideals of institutional innovation and essentially, the 

creation of a platform for universities to have an active role in engagement. 

The effectiveness of public scholarship as institutional innovation is visible in the culture of engagement 

that has emerged in recent years. Engagement asks the question, ―What does public action look like in 

higher learning and knowledge production?‖ (Boyte 2009).  In many ways, this is a radical question that 
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strikes at the foundations of scholarship (Bridger and Alter 2006).  For the faculty and academic 

professionals who participate in engagement, scholarship is redefined as a relational not an individual 

activity, as public not private craft (Peters, et. al., 2003). By actively engaging with the public, academic 

professionals examine how citizens interact and the way in which the community builds and values 

relationships. Through the use of a more civic-oriented lens, public scholarship requires a more 

thorough and intimate understanding of the community – not as a receptacle of knowledge, but as an 

equal participant in problem solving and learning. The elevation of the citizen role in local innovation, 

through public scholarship, breaks down the division of labor between expert and citizen (Bridger and 

Alter 2010). The fusion of expert and citizen is best described by Fischer (2005, p.80) when he states:  

From this perspective, the post positivist expert must function as an interpretive mediator operating 

between the available analytical frameworks of social science and competing local perspectives (Innes, 

1990). Such criteria are employed to organize a dialectical exchange that can be liked to a 

―conversation in which the horizons of both scientist and local citizen are extended through 

confrontations with one another‖ (Dryzek, 1982, p. 322) Thus interactions among analysts, citizens, and 

policy makers are restructured as a conversation with many voices (Park, 1993). Given the reduced 

distance between expert and citizens, the role of both can be redefined. Whereas the citizen becomes 

the ―popular scientist‘, the analyst takes on the role of a ―specialized citizens.‖ 

The balanced relationship between expert and citizen creates the necessary space for the 

empowerment,  encouragement, and civic agency necessary for citizens to shift away from the learned 

behavior of consumer of knowledge – to that of knowledge producer.  

Universities that support public scholarship, and public scholars, as institutional innovation, reinvigorate 

the possibilities of entrepreneurial activity within the rural community.  This is illustrated by a practitioner 

profile in Democracy and Higher Education which highlights two social scientists from the University of 

California Davis, whom actively engage with citizens to support and build ―community food systems.‖ 

(Peters, et.al 2010)  Peters summarizes their work in stating:  

As one of them puts it, their work as scholars is focused on developing ―ideas about how people in 

community settings can create forms of economic development that have a greater degree of 

democracy and community control and a higher environmental sensibility to them.‖ Through their 

collaborative work with one community that pursued these ideas in practice, the two scholars publish 

several papers and book chapters. They see their work as an expression of the mission of their 

university, which of them describes as being ―about supporting local people, in all their variety, in 

developing a sense of efficacy, pride, standing, and problem-solving capability that is at the heart of the 

democratic capability of citizens.  

 It is for this reason that public scholarship may be embraced as a critical component to the progress 

and implementation of institutional innovation.  

Establishing and maintaining public scholarship in the culture and operation of higher education requires 

a great deal of effort and time commitment on the part of the university (Alter 2010).   Public scholarship 

must be a university priority that integrates researching, teaching, learning, and service. However, this is 

not to say that public scholarship should be an alternative to more traditional forms of scholarly activity; 

it must be viewed as central and endogenous to scholarship across the board, including traditional 

forms of scholarship.   It must be viewed as elemental to a more pluralistic approach to the university 

mission of creating, disseminating, and applying knowledge in the service of society (Alter 2010).  For 

public scholarship to have a meaningful and sustained impact, serious faculty and organizational 

development must occur within a changed institutional culture. This requires strong institutional 

leadership, particularly from university presidents, provosts, deans, and academic department heads, so 
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that faculty and stakeholders can visibly see the legitimization of public scholarship and the public work 

stemming from it.  The systematic creation of enabling settings is necessary to build university capacity 

and culture for public scholarship and engagement.  Enabling settings are institutionalized 

organizational, administrative, and cultural innovations internal to the university that promote, support, 

and incentivize university faculty, students, staff, and administrators in the work of public scholarship as 

central to the core missions of the university  (Alter 2010). 

 A public scholarship approach, as described above, creates the recognition and credibility necessary to 

limit universities succumbing to what is known an ―organization-first approach.‖  This approach is an 

organizational method of engagement based on looking inward for solutions rather than outward to the 

community (Hardwood 2010). Understandably, organizations seek to maintain order, credibility, and 

responsibility for their programs, much the same way universities rely on traditional forms of detachment 

for the same purposes. However, the unintended consequences of maintaining barriers to public 

engagement result in programs that are disconnected from citizen and the community (Harwood 2010). 

Public scholarship mitigates these barriers, and, as an institutional innovation, allows for the creation of 

an outward community-first approach.  

 If faculty and university capacity are strengthened to support the ideals of public scholarship, 

the partnership between community and university  will have a space in which to grow and evolve. .  

Public scholarship demonstrates a non-marginal philosophical and  process shift in university   culture, 

the nature of faculty work,and the role of  citizens – dramatically impacting how the university views and 

practices engagement with rural communities  and entrepreneurs.  It is important to recognize that we 

are not arguing that all faculty should be engaged in public scholarship as we define it above.  Rather, 

our argument is for a more pluralistic academic scholarship that incudes a more prominent role for 

public scholarship in the AR/PS/EO tradition, a tradition that holds significant promise for fostering 

entrepreneurship and economic prosperity in rural communities and regions.     

 

Lagging and Rural Regions 

 

As rural areas in the United States have changed, the structure of rural economies has followed 

suit.  Family farms, one of the earliest forms of American entrepreneurship, have favorably impacted 

American business culture with the farmer‘s well-earned reputation for independence, hard work, and 

thrift (Richards and Bulkley 2007).  However, the family farms that dominated the American rural 

landscape prior to 1970 have in many cases sold their land, consolidated, or changed their business 

practices to integrate with a more globalized agri-food system (Buttel 2003).  The loss of farming has 

had strong economic, cultural, and social impacts on rural places (Fitchen 1991), and as communities 

have seen less economic activity from small-scale agriculture, they have also lost banks, restaurants, 

implement dealers, and many other businesses. As local businesses disappear, local economies further 

contract and jobs become harder to find (Ghelfi and McGrahanahan 2004). 

In the wake of these economic shifts, many people have turned to entrepreneurship out of necessity – 

and do so without adequate capital, planning, or business management skills, leading to low business 

growth and higher failure rates (Shane 2009, Nolan 2003).  This has not completely impeded 

entrepreneurial activity in rural areas.  The number of rural firms across all economic sectors grew 

between the 1980‘s and 1990‘s, and by the mid-1990‘s even outpaced self-employment growth levels in 

urban areas (Henderson 2002).  The self-employed in both rural and urban areas tend to be 

concentrated in three industries: services, retail trade, and construction (69.4 percent of self-

employment in rural areas versus 73.5 percent of self-employment in urban areas) (Henderson 2002, p. 
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52).  However, rural entrepreneurs are more heavily engaged in the nonfarm agricultural and natural 

resource industries than their urban counterparts, accounting for about ten percent of rural self-

employment (Henderson 2002, p. 53).  The absolute numbers of entrepreneurs in rural areas suggest 

that entrepreneurship is alive and well, although there tend to be fewer high-growth firms in rural areas 

than in urban areas, and rural income from self-employment is about 31 percent less on average than in 

urban areas (Henderson 2002, p. 54).  Consequently, Tolbert et al. (2002) have shown that rural areas 

with high levels of self-employment14 also have higher metrics of local well-being, relative to urban 

areas, including lower unemployment and poverty, and higher levels of community engagement. 

Despite rural self-employment growth, studies of both rural and urban areas have shown that 

entrepreneurs – and especially high-growth entrepreneurs that create jobs – are disproportionately 

drawn to well-diversified metropolitan areas and places containing centers of university and government 

research (Acs and Malecki 2008, Acs and Armington 2006, Rondinelli 2004).  Rural entrepreneurs 

commonly face challenges to entrepreneurship that are unknown to urban entrepreneurs.  Limited local 

demand, poor access to business services, remoteness, limited business knowledge and supply 

networks, and lagging overall economies pose significant challenges to small businesses seeking to 

grow (Dabson 2001).  Local economies in rural areas are often dominated by one industry or by 

agriculture, exposing these places to higher levels of sector-specific risk than their urban counterparts 

(Dabson et al. 2003, Dabson 2001).  The small size and geographic isolation of communities further 

limits access to human resources and a diversified labor pool, broad markets for buying and selling, and 

institutional support mechanisms for small business (North and Smallbone 2000). 

Indeed, rural areas face both challenges and opportunities with regards to entrepreneurship 

development that differ from urban areas.  One question that arises is whether these challenges and 

opportunities are uniform or different across rural areas – especially when the effects of urban amenities 

are removed.  The following analysis examines differences in the perception of local entrepreneurs and 

institutional leaders across six communities and three states that have different levels of 

entrepreneurship to understand how relationships among entrepreneurs and between entrepreneurs 

and their local institutional context shape entrepreneurial action. 

 

Evidence from a Recent Study 

 

 In the preceding sections, we have argued that universities should redesign and configure how 

they engage entrepreneurs and citizens in building and sustaining the entrepreneurial capacity of rural 

businesses and communities.  We have argued for university institutional innovation that makes local 

knowledge more central to understanding the processes of entrepreneurship in rural areas, thus 

reshaping  balance between expert and local knowledge in stimulating entrepreneurship locally.   

We conducted a study to identify differences in how entrepreneurs interact among themselves, and with 

local institutions, in areas of high and low entrepreneurial activity, among other objectives.  Using a 

collective case study research design, multiple methods were used to ascertain – from the perspective 

of local entrepreneurs and institutional leaders – how perceptions about entrepreneurial opportunity and 

local interaction change as one goes from place to place, and how local relationships structure, 

facilitate, and/or inhibit entrepreneurial activity.  The findings were intended to reveal how these 

                                                      
14 These scholars examined the number of single-person (nonemployer) self-employed individuals, showing that these low-
growth enterprises contribute nothing to job creation, but collectively contribute to improving the well-being of the overall 
community. 
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important local relationships may support entrepreneurship in some communities, while inhibiting it in 

others.  Portions of the study are briefly summarized here. 

 

Conceptual Framework.   

 

Fortunato and Alter (2011) and Alter and Fortunato (2010) presented an elaboration on a 

conceptual framework by Busenitz et al (2003) that sees the nexus of individual action, modes of 

organizing, and sources of opportunity – bounded by an environmental space – as the exclusive domain 

of entrepreneurship research.  Fortunato and Alter (2011) took this model a step further, applying it to 

entrepreneurship in the community and regional setting.  Substituting local institutions as a specific 

mode of organizing in communities, and utilizing the rural community as the bounded environment, 

these authors argued that entrepreneurship in the local context should not be viewed as an isolated 

exchange between local individuals or firms and local opportunities.  Rather, due to the importance and 

variance of culture and cultural support for entrepreneurship across the rural landscape (see Hustedde 

2007), institutions – along with institutional rules, norms, and mores – are often highly representative of 

the collective values of the local culture.  A broad view of institutions was taken to include everything 

from very formal institutions like Chambers of Commerce, to very informal institutional settings, like 

informal gatherings among entrepreneurs in the local coffee shop (on  the importance of ―third places‖ in 

local society, see Tolson et al. 2002, Oldenburg and Brissett 1982), or more broadly the local culture 

and local support for entrepreneurship expressed through local culture and opinion (Hustedde 2007).    

 To simplify the argument made in Fortunato and Alter (2011), the importance of institutions on 

economic action cannot be understated or taken for granted in explanations of individual and collective 

behavior (Schmid 2004, Granovetter 1985).  As individual action slowly shapes accepted practices in 

the collective view, it is the collective view that simultaneously structures knowledge among individuals, 

providing a mental framework upon which individual action is largely based (Schmid 2004, Granovetter 

1985, Giddens 1984).  While entrepreneurship research has focused most intently on individual and firm 

behavior, or the relationship between individuals and sources of opportunity (accounting for some 

environmental factors) (Sarasvathy 2006, Shane 2003), Fortuanto and Alter argue (with Schmid 2004 

and Granovetter 1985) that the relationship between individuals and opportunity cannot be fully 

understood without the equal privileging of the relationship between individuals and their local 

institutional structures.  Therefore, the way that individuals pursue entrepreneurial opportunities in a 

local context is highly interdependent with the local culture and posture of local institutional leaders as to 

how opportunities are identified or created, and whose responsibility it is to produce and exploit 

opportunities.  
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 This complex relationship can be seen in Figure 1. 

 

 

 Therefore, to understand how local entrepreneurs operate – including their perceptions of local 

opportunities and barriers to entrepreneurship – it is also critical to investigate the relationship between 

entrepreneurs and their local institutional leaders, as well as perceptions about local opportunity that 

exist in the community institutional structure.  

 

Definitions. 

   

For this research, an entrepreneur is defined as a self-employed individual who has also started 

a business with an entity that is distinct and different from themselves as a person.  While measures 

used to select the research sites included all self-employed individuals as a proxy for entrepreneurial 

activity (there is clearly a correlation between the two), only individuals who launched a business 

venture were recruited as research participants in the study.  Institutional leaders are individuals within 

local institutions (such as the local government, chamber of commerce, or Main Street program, for 

example) who are directly responsible for small business development within the study site. 

 

Methods. 

 

 To examine the complex relationships between individuals, institutions, and sources of 

opportunity, a mixed-method, multiple (or collective) case study methodology was used (see Yin 2009, 

Stake 2005 for a full discussion of this method).  Multiple case studies enable the comparison of 

phenomena beyond a single case – sometimes to offer reinforcement of the findings in multiple places, 

but in this case to compare between entities that differ conceptually, like areas of high and low 

entrepreneurship.  The research used three methods of inquiry to investigate different attributes of the 

relationship between entrepreneurs, institutional leaders, and sources of opportunity.  First, community 

profiles were constructed using both historical profiles (available online, or through historical documents 

collected at the research sites) to illustrate historical social and economic differences between these 

communities.  Second, using a snowball sampling technique, entrepreneurs and institutional leaders 

were identified who were known to be active in small business development in the community.  These 

Figure 1 – Conceptual Domain of Entrepreneurship with Target Study Area.   

Adapted from Busenitz et al. (2003, p. 297). 
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individuals were interviewed on two primary topics: how interaction (or lack thereof) among 

entrepreneurs and between entrepreneurs and their local institutions have facilitated (or inhibited) their 

ability to launch and run a business locally; and how they go about finding or creating opportunities 

locally, as well as whose responsibility this should be.  Third, a written survey was administered that 

measured the participant‘s perception of more concrete concepts related to opportunity and interaction.  

This included the extent to which they felt that entrepreneurs and local institutions interacted, as well as 

what kinds of community attributes (from a battery of physical and social infrastructure, community-

supplied programs, and individual skill building) were most useful to launching and sustaining a 

business. 

 A blended analysis using pattern matching (Yin 2009, Marquart 1990) was conducted on all 

three methods to identify consistent and inconsistent patterns in the data.  Data were compared by 

state, by high/low entrepreneurship distinction, and by whether or not the participant was an 

entrepreneur, institutional leader, or both.  Key patterns were summarized, and those that relate to local 

entrepreneur-institutional relationships are presented here, as these hold the highest relevance for 

developing better engagement strategies that universities can use to genuinely relate to entrepreneurs 

in their locale. 

 

Site Selection.  

 

Areas of high and low entrepreneurship were selected from three states, each representing 

three regions with different cultural and economic histories: Maine (in New England), Pennsylvania (in 

the Mid-Atlantic Rust Belt), and Wisconsin (in the Northern Midwest)15.  All three regions have a long 

history in agriculture, but also in manufacturing and (to a lesser extent in Wisconsin) extraction and 

lumbering.  A study by Goetz (2006) on county-level entrepreneurship data found that, among rural 

counties, there is wide variation in both entrepreneurial breadth and depth.  Breadth is expressed as the 

share of self-employed individuals to total employed individuals in a county, and depth is the average 

income earned by self-employed individuals compared to the average income of wage employees.  A 

similar analysis was conducted in Maine, Pennsylvania, and Wisconsin, examining breadth and depth 

levels for all nonmetropolitan counties16.  An index was created comparing these levels to the state non-

metropolitan average, and then combining breadth and depth indices into a compound index measuring 

the overall level of entrepreneurship in the county.  The point of this exercise is to separate counties 

with many entrepreneurs who are also earning high incomes from counties with few entrepreneurs who 

are also earning low incomes.  The highest and lowest entrepreneurship counties from within the 

nonmetropolitan portion of each state were then selected as study sites. 

 While this analysis can only be conducted at the county level, counties are quite large and 

contain many smaller municipal government boundaries.  It was necessary to select one community 

within each county to ensure that a consistent set of formal institutional rules and policies prevailed over 

                                                      
15 These three sites were chosen because of the researchers‘ involvement with another research project in these states 
involving broadband development.  Through this project, the researchers developed knowledge of these areas, and 
relationships with key informants who were able to facilitate this more recent project on entrepreneurship.  For this project, 
the selection of states was arbitrary, because studies have found there to be few state-level programs supporting 
entrepreneurship, and especially rural entrepreneurship (W.K. Kellogg Foundation 2003).  However, the selection of different 
regions with both cultural and historical similarities and differences enabled the researchers to examine the impact of 
regional culture on entrepreneurship as a control variable, while remaining open to the effects of state-level policy should 
they arise in face-to-face interviews. 
16 Nonmetropolitan counties as defined in the 2000 Decennial U.S. Census were used. 
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the study site (so as not to introduce additional, unwanted sources of variation).  Since the study 

counties have small populations, the community with the highest population within the county was 

chosen.  An analysis of economic and population trends using 1990-2005/09 data from the U.S. Census 

(2011) and the Bureau of Economic Analysis Regional Economic Information System (REIS) (2011) 

revealed that these communities universally had higher poverty and unemployment levels – and lower 

median household incomes – than the surrounding counties, but otherwise differed little from their 

surroundings, making them ideal places to conduct the study (Alter and Fortunato, forthcoming).  The 

only exception occurred in Buffalo County, Wisconsin – the high entrepreneurship county – where the 

researcher‘s initial contact with the largest community revealed that there were few small businesses to 

be found, and that virtually all the county‘s small business activity was found in the county‘s second-

largest community.  The selected sites, counties, and their location within their respective states can be 

found in Figure 2. 

 

 

 

Summary Findings.  

 

Of the findings produced in this study, the following stood out as most relevant in our exploration of 

entrepreneur-institutional dynamics in rural high and low entrepreneurship communities. 

1) Relationships Matter More than ―Stuff‖.  In both quantitative and qualitative explorations, there 

was evidence from high entrepreneurship communities that building relationships was critical to 

the success of local businesses, while low entrepreneurship put more emphasis on the 

importance of local infrastructure.  Several entrepreneurs remarked in face-to-face interviews 

that the ―team spirit‖ of community entrepreneurs was the secret to the community‘s success 

and sustainability as a business location.  In low entrepreneurship communities, respondents 

Figure 2 – Selected Research Counties, Communities, and Their Locations (Compound Entrepreneurship Index 

in Parentheses) 
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still spoke of the importance of relationships, but still identified remoteness, high taxes, and fear 

of risk as more important barriers to local success than stifled relationships.  Both types of 

communities believed that better communication with institutions would stimulate 

entrepreneurship.  However, high entrepreneurship communities put a greater emphasis on 

collaboration among entrepreneurs, while low entrepreneurship communities sometimes viewed 

other entrepreneurs as only casual business acquaintances or outright competitors.  Table 1 

shows the top 5 items judged to be most important to local entrepreneurship development (out 

of 22 items ranging from basic infrastructure to social relationships to personal responsibility) 

among entrepreneurs and institutional leaders in both high and low entrepreneurship 

communities.  These items were ranked on a scale from 1 to 5, with five being ―very important‖ 

to one being ―not important at all.‖ 

Table 1: Top-5 Highest-Ranked Survey Items in High and Low Entrepreneurship Communities 

 

It can be seen from the table that, in both high and low entrepreneurship communities, institutional-

entrepreneur collaboration is seen as being very important to entrepreneurship development, as is the 

notion that entrepreneurship is about improving the community, and not just about being profitable as a 

business.  However, high entrepreneurship communities put a much greater emphasis on collaboration 

among entrepreneurs, institutions taking the initiative to collaborate with entrepreneurs, and 

entrepreneurs taking greater responsibility over the creation of local opportunity.  In contrast, low 

entrepreneurship communities focused on more traditional notions of risk and planning, such as the 

importance of doing market research, overcoming a fear of risk, and being flexible and adaptive as the 

environment changes.  Qualitative data support the notion that, while entrepreneurs and institutions in 

high entrepreneurship communities are building (or wish to build) relationships among themselves and 

their institutions, viewing one another as collaborators for the success of the overall community, 

respondents in low entrepreneurship communities recognize the importance of community, but take 

more individual, technical routes to entrepreneurial success.  As one entrepreneur in a low 

entrepreneurship community stated, ―if you are successful in your business, you are doing your part for 

the community.‖ 

 

2) High Entrepreneurship Communities Interact Widely and Purposively.  Do high 

entrepreneurship communities have greater levels of interaction among entrepreneurs than low 

entrepreneurship communities?  Yes.  96.8 percent of respondents in high entrepreneurship 

communities report that entrepreneurs interact with other entrepreneurs informally and socially 

in the community, compared to only 64.7 percent of respondents in low entrepreneurship 

Top 5 High Entrepreneurship N Mean Standard Dev.

Collaboration Among Entrepreneurs 31 4.48 0.626

Entrepreneurs Collaborate With Institutions 31 4.32 0.748

Entrepreneurship About Improving the Community 31 4.32 0.748

Institutions Collaborate With Entrepreneurs 31 4.29 0.643

Entrepreneur Responsibility to Create Opportunity (Creation) 31 4.19 0.543

Top 5 Low Entrepreneurship N Mean Standard Dev.

"Learn on the Fly" and Adapt = Success (Creation) 34 4.35 0.734

Entrepreneurs Collaborate With Institutions 32 4.25 0.568

Entrepreneurship About Improving the Community 32 4.16 0.920

Doing Market Research Prior to Venture = Success (Discovery) 34 4.09 0.753

Fear of Risk (Discovery) 32 4.03 0.782
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communities.  In local establishments, entrepreneurs are reported to interact with each other by 

74.2 percent of respondents in high entrepreneurship communities, and only by 52.9 percent of 

respondents in low entrepreneurship communities.  And, 90.3 percent of respondents in high 

entrepreneurial communities report regular interaction among entrepreneurs at business 

organization meetings (like chamber of commerce mixers, downtown business group meetings, 

and so on), compared with only 58.8 percent of respondents in low entrepreneurship 

communities.  Using a Pearson Chi-Square measure of significance with continuity correction, 

these differences were all significant at the p < 0.10 level or lower.  Perhaps the most 

troublesome finding is that 23.5 percent of respondents in low entrepreneurship communities 

believe that entrepreneurs do not interact very much in their community, compared with 0 

percent in high entrepreneurship communities (significant at p < 0.05). 

Similar data exist for the way that entrepreneurs and institutions interact, with high entrepreneurship 

communities reporting higher entrepreneurship-institutional interaction informally, socially, and in local 

establishments.  In particular, 87.1 percent of respondents in high entrepreneurship communities report 

that entrepreneurs and institutions interact regularly at local business organization meetings, compared 

to only 58.1 percent in low entrepreneurship communities (significant at p < 0.05).  Similar to 

entrepreneur-entrepreneur interaction, 15.2 percent of respondents in low entrepreneurship 

communities report that entrepreneurs and institutional leaders do not interact very much, compared to 

0 percent in high entrepreneurship communities (p < 0.10).  Table 2 shows the perceived level of 

interaction among entrepreneurs, and between entrepreneurs and institutions, in both high and low 

entrepreneurship communities. 

 

Table 2: Level of Interaction Among Entrepreneurs and Between Entrepreneurs and Institutions 

 

It can be seen in the table above that entrepreneurs clearly interact with one another more frequently in 

high entrepreneurship communities than in low entrepreneurship communities, with 41.9 percent of 

respondents believing that entrepreneurs interact more than in the average community (compared to 

only 6.1 percent in low entrepreneurship communities).  Similar patterns hold with entrepreneurship-

institutional interaction, but the differences are smaller, with only 26.7 percent saying that entrepreneurs 

and institutions interact more than in the average community in high entrepreneurship areas (compared 

to 20.6 percent in low entrepreneurship areas).   

Does this mean entrepreneur-institutional interaction does not play as great a role as interaction 

exclusively among entrepreneurs?  Qualitative interviews suggest otherwise.  Institutions often serve as 

the catalysts for bringing diverse entrepreneurs together – especially through mixers, speaker series, 

and other social events.  Institutional leaders were often critical in putting these events together, and 

maintaining a high level of energy among local entrepreneurs to take time out of their busy schedule to 

get to know each other.  However, this, too, is not enough.  In all three low entrepreneurship 

Level of Interaction

Low Entr. High Entr. Low Entr. High Entr.

Less than in most communities 36.4% 12.9% 29.4% 10.0%

About the same as most communities 57.6% 45.2% 50.0% 63.3%

More than in most communities 6.1% 41.9% 20.6% 26.7%

Pearson Chi Square 12.774 df = 2 3.712 df = 2

Significance p < 0.01 n.s.

Entrepreneurs with 

Entrepreneurs

Entrepreneurs with 

Institutions



 

286 
 

communities, entrepreneurs admitted to knowing other entrepreneurs in town quite well, and socializing 

with them.  ―Everybody knows everybody in a small town,‖ remarked one entrepreneur.  However, these 

individuals were more likely to talk about superficial business matters related to their own companies, 

such as having a ―bad sales month,‖ or inquiring about new business opportunities locally.  In high 

entrepreneurship, interaction was typically described as being ―strategic‖ or ―organized,‖ with individuals 

gathering to talk about how to improve the business climate in the community, rather than just ―talking 

shop.‖  From formal meetings aimed at developing new local festivals benefitting small businesses, to 

informal group preparations for the ―busy season,‖ high entrepreneurship areas see more place-based, 

strategic interaction around a purpose related to the development of that place. 

 

3) Entrepreneurs Want True Collaboration, Not Prescription.  When it comes to entrepreneurship 

development, community actors slightly favor the kinds of things they do best.  Using an 

independent samples t-test, Table 3 shows only statistically-significant differences in 

perceptions about what entrepreneurs, institutional leaders, and people who play both roles, 

think are most important in terms of supporting local entrepreneurship development.  These 

items were graded by entrepreneurs on a scale from 1 to 5, with five being ―very important‖ and 

one being ―not important at all.‖ 

Table 3: Significant Survey Items – Importance of Local Factors to Community Development Among 

Entrepreneurs, Institutional Leaders, and Dual-Role 

^ p < 0.10, ^^ p < 0.05, ^^^ p < 0.01 for one-factor ANOVA on samples with equal variance 

* P < 0.10, ** p < 0.05, *** p < 0.01 for Welch one-factor ANOVA (robust) on samples with unequal variance 

  It can be seen here that institutional leaders were significantly more likely to think that publically 

recognizing entrepreneurs, basic entrepreneurship training programs for adults, and customized 

entrepreneurship coaching were very important for entrepreneurship development, while entrepreneurs 

tended to believe that personal maturity skills (diligence, responsibility, and so on) were more important.  

These data were elaborated in face-to-face interviews.  Many entrepreneurs in both high and low 

entrepreneurship communities saw promise for better entrepreneurship development through better 

relationships with their supporting institutions.  However, entrepreneurs tended to rank entrepreneurship 

programs for adults fairly low.  Institutional leaders, on the other hand, were anxious to find new ways to 

support entrepreneurship through institutional means. 

Perhaps the largest disconnect here is that, in both high and low entrepreneurship communities, 

entrepreneurs are less interested in institutional ―programs‖ as they are traditionally conceived, and 

more interested in collaborations with institutions that make use of their own skill sets and problem-

solving capabilities.  Rockland, Maine provided an example of this, where entrepreneurs themselves 

meet regularly through local business groups (all started by local entrepreneurs, such as a downtown 

arts group, an historic inns group, and others, including a downtown business group that serves as an 

umbrella for the smaller groups).  Through these groups, entrepreneurs collectively meet to solve 

problems, and due to overlapping roles in both the small business sector and in local institutions, these 

Mean N Mean N Mean N Welch F-stat df

Recognition for Entrepreneurs (Basic - Culture) 3.61 36 4.38 21 3.78 9 7.179*** 2

Focus on Entrepreneurship (Basic) 4.17 36 4.24 21 3.56 9 2.954** 2

Basic Entrepreneurial Training for Adults (Advanced) 3.64 36 4.24 21 3.56 9 3.865** 2

Customized Entrepreneurship Coaching (High Performance) 3.56 36 4.10 21 4.00 9 2.587* 2

Personal Maturity (Skills) 4.89 35 4.76 21 4.44 9 1.410^̂ 2

Entrepreneurs Inst. Leaders Both ANOVA/Welch
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strategies are quickly brought to the attention of decision-makers, bringing everyone into the problem-

solving process.  This brings us to the next point. 

High Entrepreneurship Communities Overlap Roles.  High and low entrepreneurship communities in the 

study had many of the same institutions – a local government, chamber of commerce, and local 

development agency.  In low entrepreneurship communities, these institutions remained somewhat 

insulated from entrepreneurs, even while interacting among themselves.  Institutional leaders tended to 

focus on their own job, and generally spoke of their success in meeting certain institutional goals related 

to entrepreneurship – such as selling space in a local business park, bringing ―anchor‖ stores like Wal-

Mart and Best Buy into local retail plazas, or hosting business-to-business mixers.  One complaint that 

was more common in low entrepreneurship communities came from the entrepreneurs themselves, that 

local institutions were disconnected from the real needs of local small business.  While institutional 

leaders commonly pursued business development goals in these communities, these activities were 

often seen as unnecessary or counterproductive by entrepreneurs.  For example, recruiting chain retail 

stores, while intended to stimulate local retail in the commercial real estate surrounding the store, often 

had the opposite effect of competing directly with small businesses in the center of town.  Efforts to build 

business parks or offer tax incentives to larger companies were perceived as being equally distasteful, 

as many local businesses see such practices as giving benefits to outsiders rather than to existing 

businesses in the community. 

High entrepreneurship communities, on the whole, were very different.  It was common in these places 

for entrepreneurs and institutional leaders to be the exact same people.  Frequently, city council 

members, chamber directors, and leaders of other citizen and business groups were also themselves 

entrepreneurs, and engaged in frequent, purposive interaction with other institutional leaders outside the 

small business community.  Many grassroots groups, such as a downtown business group in one 

community, were started de novo by entrepreneurs themselves, who then reached out to other 

institutions like the local chamber of commerce or the city government.  This provided a seamless 

exchange not only of information, but of perspective about what is important, and facilitated a very 

pointed, but informal sharing of ideas that eventually led to the development of a unified local strategy, 

vision, or culture.  In some communities, like Rockland, Maine, these strategies are very formalized, and 

can be seen in the activities of a variety of downtown business groups who seek to develop tourism, 

food, and the arts within their community.  In other places, like Alma, Wisconsin, people may gather 

formally at chamber meetings to discuss local strategies, but ideas are most commonly passed around 

through the very collegial, team-oriented atmosphere of Main Street.  Regardless, a critical difference is 

that, in high entrepreneurship areas, entrepreneurs tend to hold multiple roles in local institutions as 

well, giving the perspective of small business owners front-row access to key decision makers. 

 

Conclusions 

This paper has focused on the way that universities and colleges of agricultural and life sciences 

engage with the public to stimulate entrepreneurship.  To improve the effectiveness and relevance of 

these activities, we argue that institutions must first innovate their own culture, structure, and 

engagement strategy in bold, non-marginal, disequilibrating, path dependency shattering, silo-spilling 

ways that privilege local expertise as being equal in value to traditional expert knowledge.  It is our intent 

to raise questions and stimulate reflective thinking about whether society and, in their instances 

universities have fostered citizens becoming consumers as opposed to producers of information, public 
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work, and democracy. And, if so, we must turn our attention to what can be done about it. We argue that 

citizens‘ reliance on expert-driven knowledge and boilerplate entrepreneurship assistance models 

suppresses essential creativity and innovations for building community, entrepreneurship, economy, 

society, and democracy in rural places, and elsewhere.  Overcoming these obstacles involves changing 

the relationships – not the products or outcomes - that universities establish with  citizens, communities, 

and entreprenurers. Central to changing the nature of   community-university relationships are several 

key institutional innovations:  playing out the tension between expert and local knowledge in ways that 

foster individual and collective capacity building, sustainability, and democracy; minimizing the 

organization-first approach; and embracing more fully an action-oriented, community-based 

research/community and educational organizing/public scholarship mode of scholarly and professional 

practice . 

The evidence presented here has important implications for university engagement and community 

development strategies aimed at entrepreneurs.  Entrepreneurs are looking to collaborate with 

institutions, but seem more optimistic about working with institutions to catalyze the use of their own 

skills, rather than to be part of a prescribed assistance or education program.  Entrepreneurs interact 

more in high entrepreneurship areas than they do in low entrepreneurship areas, and institutions may 

play a pivotal role in catalyzing and coordinating that kind of activity – often engaging in the brainstorm 

themselves.  High entrepreneurship areas have also spilled their silos effectively, as many 

entrepreneurs become engaged in local institutions, sparking institutional interest in entrepreneurs as 

well.  The development of these overlapping networks is  central to the weak ties theory of Granovetter 

(1973), who proposed that a density of such informal ties leads to better information sharing about 

opportunity.  Consequently, Wilkinson (1991) took this a step further, noting that human interaction that 

cross-cuts social groups within a community is essential to community development, provided that it is 

purposive and centered on the development of the place in question.  Face-to-face interviews have 

supported the idea that this purposive nature of interaction makes a difference in the success of 

entrepreneurs as a collective. 

The fundamental issue for universities and colleges of agriculture and life sciences in their efforts to 

foster rural entrepreneurship, and contribute to strengthening  rural economies , is institutional – not 

scientific, technological, or programmatic - innovation. The essential institutional innovation involves, 

philosophically and operationally, establishing and supporting a model of scholarship committed to 

fostering relationships with and among entrepreneurs in their communities. Ideally, this public 

scholarship approach would bring together the knowledge, expertise, experience, and wisdom of 

university experts, entrepreneurs and citizens as co-equal partners in identifying and creating strategies 

and   programmatic initiatives with high probability of strengthening the economy of rural places. This 

public scholarship model places a premium on working with and for  entrepreneurs and citizens in local 

contexts, and being not just in the community but of the community. It builds on the concern expressed 

by entrepreneurs to build relationships among themselves and with community and societal institutions. 

In this way, this model holds the promise for not only strengthening entrepreneurship and  rural 

economies but also for building community and fostering democracy. 
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1  Background  

 

We present experiences from a development cooperation project in higher education (HE) in a so-called 

post-conflict country, Afghanistan. The objective of the paper is to propose structured recommendations 

in planning and implementation of development cooperation in higher education for similar situations, 

derived from a problem analysis that includes both cooperation partners. 

2 Reconstruction of agricultural higher education in Afghanistan 

The Advancing Afghan Agricultural Alliance program 

After four decades of war, Afghanistan‘s higher education infrastructure was almost completely 

destroyed by 2001 [1]. During this period, many of the best faculty left the country in exile; others were 

killed or isolated from the academic world [2]. Many universities were closed and others functioned only 

at a basic level during the conflict years [2,3]. As a consequence, resulting facilities and teaching faculty 

were not nearly commensurate with the needs of a modern higher education system. Soon after the 

removal of the Taliban regime, international donors and representatives of higher education in 

Afghanistan opened a dialogue towards restoration of the educational system [1,3]. As agriculture is the 

economically and socially most important sector in Afghanistan, attention was focused early on the 

rebuilding of agricultural faculties. USAID was the main donor, with the ‗Advancing Afghan Agriculture 

Alliance‘, or A4 program, the largest project supporting agricultural HE until 2010 [4]. In 2007, Purdue 

University was awarded a grant of $ 7 million for implementing the 4-year program [5]. Project 

implementing sub-contractors at the regional universities were three international NGOs with existing 

programs in Afghanistan17.  

The goals of the A4 program included improving teaching quality, renewing the curriculum, helping to 

rebuild facilities and providing graduate training opportunities for Afghan faculty, thus focusing on 

capacity building and institutional development.  

The majority of the activities took place at the Faculty of Agriculture of Kabul University. The program 

also operated in three other Faculties of Agriculture18: Herat University, Balkh University, and Nangarhar 

University. Each location was assigned an ex-patriate University Development Coordinator (UDC). The 

main development activities were: 

                                                      
17 Catholic Relief Services (CRS) from 2007-2008; Joint Development Associates (JDA) from 2008-2010; International 
Foundation of Hope (IFHope) from 2008-2010. 
18 The original project included Kandahar, but could not be implemented there due to security constraints.  
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1) Staff education and training: The most significant constraint found was the lack of sufficient 

qualified academics. Afghan universities rely on first-degree holders for university education [1]. Many of 

the junior faculty members are new graduates with no professional experience. During the project, 

Purdue hosted Afghan faculty members for short-term training, faculty exchange and graduate degree 

training. Faculty members were also sent to India for graduate degree training.  

 

2) Academic program development: As had been observed for the higher education system in 

Afghanistan in general [1,6,7], curricula, teaching materials and teaching methodologies were found 

largely out of date in the four agriculture faculties. In many cases, pedagogical materials were older than 

25 years. The A4 project plan included a curriculum revision process, reviewing and updating syllabi 

and teaching plans. This process was partially completed. 

3) Practical learning and training opportunities for students: Another important deficiency in 

agricultural teaching in Afghanistan is the lack of practical learning opportunities for students. Young 

graduates often state that they have difficulties finding employment because they have no opportunities 

to acquire practical skills. Likewise, the agricultural curriculum does not include effective teaching in 

experimental design and practice. These limitations are in part due to the lack of practical experience 

many professors themselves have.  

The A4 program set up demonstration farms or practical field plots at all four universities, adapted basic 

laboratory courses to the existing lab facilities, and trained young faculty and A4 staff, who were recent 

faculty graduates, as lab instructors. Additionally, the program established agreements with a number of 

international organizations for internship opportunities for the students.  

3 Lessons learned 

Important lessons can be derived from this program offering a context of discussion about international 

aid effectiveness to (a) support the development and renewal of academic staff capacity, (b) foster an 

intellectual environment that allows staff retention with acceptable career prospects, and (c) promote 

and guide shared interests between development and academic agendas according to the country 

development needs.  

1. Planning of higher education cooperation must begin with a formal, detailed stakeholder analysis19. 
Commonly, only the cooperating institutions are considered in stakeholder analysis; however, it is 
critically important to include potential employers of graduates and the respective roles of senior 
and junior faculty members and students prior to designing the program.  

Many of the important components of a stakeholder analysis were proposed to be addressed during the 

project implementation phase.  This included committees to determine faculty priorities, advisory boards 

to obtain input from relevant Ministries of Higher Education (MoHE) and Agriculture, Irrigation and 

Livestock (MAIL) and surveys of potential employers. Several setbacks were observed: 

i. The initial six to eight months of the program were used to perform an institutional assessment and 
to identify appropriate stakeholders. Only minimal program resources were employed until there 
was sufficient understanding of the institutional necessities and opportunities. Although this period 
was valuable in creating trust relationships with the faculty community, it hindered faculty motivation 
and damaged the credibility of the program.  

                                                      
19

 Stakeholder analysis is a methodology used in strategic planning that allows to systematically gathering and 
analyzing information useful to identify key actors, assess their knowledge, interests, priorities and 
expectations related to the program. It is also useful to identify internal power relationships and alliances [8]. 
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ii. In general, senior faculty were not given a significant role in the development of the program. As a 
result, they were not vested in it, often blocking progress in many critical areas. This phenomenon 
has been observed throughout the higher education system in Afghanistan [6]. The situation differed 
in Herat University, where there were precedents of collaboration between the faculty and the 
implementing agency. 

The relevant lesson learned is that the ―client‖, in this case the Faculties of Agriculture, has to actually 

want the help being offered, and at the same time, feel ownership in the project. Without such an active 

role of the faculty members and administrators, a university development program becomes a 

patronizing activity without real prospects of success. In most traditional cultures like Afghanistan, senior 

community members hold high esteem and are therefore given great respect and decision-making 

authority. Appropriate consideration of the role of deans and senior faculty members is of primary 

importance in designing a program such as this. They direct the future of the faculty including changes 

in curriculum, development and use of campus facilities, guidance and promotion of junior faculty, and 

level of participation of students.  They are also the direct link to the MoHE where proposed academic 

and administration changes must be formalized20, and the MAIL, whose collaboration plays an essential 

role.   

2. Development (capacity building and institutional development) cooperation in higher education often 
occurs on the basis of contracts between universities or similar higher education institutions. This 
almost invariably leads to a process whereby curricular and administrative procedures and contents 
are copied to the ‗receiving‘ development partner in the host country, without sufficient analysis of 
their appropriateness under often radically different conditions. 

Since the initial reconstruction of HE in Afghanistan [1], foreign universities have been collaborating with 

Afghan tertiary education, being recognized as key partners for Afghan HE modernization [3]. The 

Faculties of Agriculture and A4 program received a generous amount of teaching material from foreign 

institutions, including both laboratory and field equipment and course syllabi and teaching notes. 

However, much of this material remained unused. This problem related to both the training deficiency of 

existing staff and the lack of time committed by international academics in helping to integrate the 

materials into the program.  

After decades of isolation from the international academic community, the gap between Western and 

Afghan academic programs is quite large with a significant challenge of finding the appropriate level of 

intervention. In particular, pedagogical approaches and contents are often provided with little adjustment 

to the local cultural and socioeconomic conditions, being subject to discrepancies, reduced 

effectiveness and potential negative impact on the reconstruction process [6].  

It is also important to point out that contract agreements with universities can present considerable 

drawbacks such as high overhead costs and burdensome administrative procedures that can affect 

mobilization of resources and hinder the development effort. 

3. Developing and retaining academics by providing graduate study opportunities to faculty requires a 
detailed problem analysis and implementation evaluation that should consider: 
a. Selection process for identification of suitable candidates 
b. Selection of appropriate study opportunities (commensurate with the educational level of 

candidates, and ensuring relevance of programs for the candidates in their home country) 

                                                      
20

 Afghan universities have almost complete lack of autonomy from the MoHE in terms of policies, programs of 
study, budget, and even admission policies for students [2,3,6]. The National HE Strategic Plan [1], addresses 
these issues. 
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c. Quality control of graduate teaching programs, especially if candidates are sent to third-party 
countries 

d. Mechanisms to be developed to ensure retaining of successful returning graduates including 
appropriate teaching and research opportunities upon return 

During the A4 program, faculty members were selected for graduate study at Purdue University and at 

universities in Bangalore, India.  Candidates were primarily junior faculty with potential for good 

performance and acceptable English skills, and were nominated by faculty deans. Because of the 

diminished capacity and impending retirement of senior faculty during the conflict years, they were not 

considered good candidates for investment in expensive training programs, especially those long-term 

degree programs, located overseas. 

Faculty members studying in the US encountered a number of challenges. First, the lack of sufficient 

language proficiency demanded at least nine months to acquire the necessary language skills; second, 

there was an enormous gap between their academic training and the minimum requirements to enter in 

graduate school in US; and third, Afghan graduate students suffered from important cultural differences, 

particularly the degree of independent study and the amount of discipline and determination required to 

attend graduate school in the US. The Afghan education system, in contrast, is characterized by being 

authoritarian and paternalistic [3] and students have little opportunity to develop autonomy and critical 

thinking. 

The faculty sent to India encountered similar challenges in language proficiency, academic training and 

cultural adjustment, if not to somewhat different and lesser degrees.  In both cases, the US and India, 

those faculty members appropriately selected and prepared for their respective programs were able to 

successfully complete them. 

Returning faculty experienced many frustrations upon return: 

i. Due to the fact that senior faculty members were not included in these educational opportunities, 
there was a strong tendency to hinder reintegration of the returning faculty. 

ii. Due primarily to low faculty salaries and/or better opportunities in international development 
agencies, most newly trained faculty members sought to supplement their income with jobs outside 
of the faculty, limiting their engagement with students and other faculty members and minimizing the 
distribution of their new knowledge.  

iii. In some cases, the skills acquired were of limited relevance for the current country conditions or 
were very difficult to apply due to the lack of infrastructure, resources and research facilities.  

It appears that there are underutilized opportunities for academic training in countries whose socio-

economic conditions and development needs more closely resemble Afghanistan [3]. However, it is 

difficult to identify appropriate institutions, and it is critically important to monitor educational quality.  

Partnerships with international higher education networks would be beneficial in selecting study 

programs and performing their quality control.  

4. Commitments of significant, meaningful and cost-effective teaching and extension capacity from the 
donor country to a post-conflict country must be realistic, i.e. consider the difficulty in finding faculty 
members to commit sufficient time and effort in the host country. 

The A4 project was originally designed for visiting international academics to spend up to a full semester 

at the Afghan faculties to help integrate new teaching materials and methods. However, due both to 

deteriorating security conditions and lack of professional or career incentives, most visits  of US faculty 

members were of short duration and somewhat untimely, often during summer or other breaks. The 

experience indicated that short term expert visits created very high expectations but resulted in small 
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benefits for the development of the project. In addition, expenses were usually high due to 

transportation and accommodation costs.  

A key aspect of the A4 implementation was the role played by the UDCs who had a longer-term 

presence in the country. To a large extent, their ability to create trust relationships with the institution 

and stakeholders defined the pace of the A4 success. It also proved effective that UDCs had previous 

experience as technical advisors in agricultural projects in Afghanistan and other developing countries, 

having a good understanding of appropriate agricultural and cultural practices. On the basis of the A4 

experience, many of the capacity building activities, curriculum development and technical assistance, 

cost no more than the salary of the UDC. 

Our experience confirmed additional challenges: insufficient public investment [2], lack of an academic 

environment [1,2], a traditional and overbearing bureaucracy that prevents upward mobility of innovative 

thinkers [6], and an inherent corruption problem that affected all aspects of the faculty development 

effort [3,6]. 

4 Improving effectiveness of development cooperation in higher education  

As an improvement to the HE development cooperation scheme exemplified by the A4 program, we 

propose an approach emphasizing flexibility in capacity building and institutional development, detailed 

stakeholder analysis, and the paramount importance of a detailed ex ante problem analysis of the 

relevant sector in the host country. We further postulate a critical need for an independent, international 

review panel for such cooperation programs. 

1. International aid in HE should be efficiently implemented through the design of flexible capacity 
building and institutional development plans capable of producing short, medium and long-term 
results. Those plans must be developed through a collaborative work with deans and faculty, based 
on a detailed stakeholder analysis and ex-ante problem analysis of the relevant sector in the host 
country, in line with the MoHE Strategic Plan [1]. 

2. There is critical need for an independent, international review panel (IRP) for such cooperation 
programs capable of coordinating efforts to rehabilitate the agricultural faculties according to the HE 
rehabilitation plan [1] and the rural development roadmap of the country. Afghanistan requires an 
overlap of interests between development and academic agendas. MoHE, donors, universities and 
other relevant stakeholders should be members of the IRP. 

3. The IRP could create a trust fund for development of agricultural HE with funds coming from 
multiple sources, and maintaining its management away from political interests of both donor and 
host country, and protected from corruption. Support to agricultural faculties provided with such a 
trust fund should include critical areas normally not supported by the government [7]:  
a. Fellowships to attend master‘s and PhD programs aligned with stakeholder and 

national/regional development needs. In the case of Afghanistan - small scale farming, added 
value to agriculture, water management, food security, alternative crops to low value or illicit 
crops, rangeland management, gender in agriculture, extension methodologies, etc.   

b. Focus on promoting innovation and integration within universities and other organizations 
sharing research capacities and resources, especially among those programs funded by major 
international donors. 

c. Extended stages of highly qualified foreign lecturers (no shorter than an academic semester) to 
work hand in hand with host faculty members in curriculum development, teaching 
methodologies and research methods. This approach would create a meaningful number of 
local lecturers to scale out the program to other faculty members and universities.  

Afghanistan is ranked as one of the poorest countries in the world. Despite being classified a ―post-

conflict‖ country, conflicts and war have not ended. Most of the development challenges and internal 
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conflicts in Afghanistan are intimately related to (a) rural areas, agriculture and extremely degraded 

natural resources, and (b) lack of education. Access to higher education in Afghanistan is very limited 

reaching only about 0.3% of the population [1]. Significant and cost-effective support to an agricultural 

higher education system, capable of producing well-trained professionals to solve practical problems 

and taught to think critically, must be among the priorities of the international donor community.  It is 

critically important that international development cooperation in higher education seeks a long-term 

perspective as the only possible way to help Afghanistan and other post-conflict countries overcome 

extreme poverty, almost complete dependence on international aid and long lasting internal conflicts.  
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Introduction 

 

       This is a paper about the need for robust Extension (and research) systems and there potential for 

contributing to an improved knowledge system for agriculture in Uzbekistan, Kazakhstan and Ukraine.  

There is a demonstrated major positive return agricultural and related practitioner education or  

Extension systems in Uzbekistan Kazakhstan, Ukraine  and in  the other Former Soviet Nations. But, 

their governments seem not yet to have made a final decision on how this Extension service should be 

provided.  For Kazakhstan, there are the components of an Extension system within the Ministry of 

Agriculture that have been funded by a World Bank loan.  This is an organization operated with research 

centers, but with an apparent limited connection to the agricultural and rural communities.  There are 

also selected local Administration efforts to support agricultural development that are in some ways tied 

back to the pre-reform regime.  And, the universities are attempting to determine their role in supplying 

Extension services. NGOs operating in the Kazakhstan have incorporated elements of Extension 

programming in their effort to support the economic  transition and the growth and development of 

specific agricultural and rural communities and areas.  All of these efforts have something to offer, but 

they are not presently tied together to form a coherent  Extension system for the agricultural and rural 

communities of Kazakhstan.  

 

       In Ukraine there has been a different approach to the development of an agricultural Extension 

system.  This effort essentially started with several USA and European donor funded trial programs in 

different oblasts.  One of the objectives was to determine which of these different systems worked best 

in Ukraine.  They were funded by grants and after the grants ended the related programs nearly 

collapsed. What remains is low financed Extension programs in different oblasts that are asking the 

National Government of Ukraine to fund them for future development.  There are also oblast orientated 

programs that are carryovers from the pre-reform days that try to transfer knowledge to agriculture.  

And, agricultural universities, NGOs and special  schools are developing programs to assist agriculture 

and improve the knowledge system on which it rests. 

 

               In Uzbekistan, the government is trying to find ways to increase agricultural output and to 

make it more sustainable. The MAWR is responsible for all agricultural organization and coordination of 

agricultural activities.  The  Ministry has developed several programs of reform for the agricultural sector 

including the establishment of and association of Private Farmers, Several basin systems for irrigation, 
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water users associations, and the  formation of agro-firms to assist cooperative and private farmers in 

fruit production.  Yet in spite of all of these efforts,  no unified system to deliver technology and 

knowledge systems to farmers has emerged.  

 

              Evidence of the need of Extension systems or practitioner education for improved knowledge 

systems is for example, reflected in the low yields crop and livestock enterprises in Uzbekistan, 

Kazakhstan and Ukrainian compared to yields in Western Europe and in North America. Livestock 

enterprises especially for hogs, dairy and cattle are far behind the Western European and North 

American standards in terms of productivity. Rural households are lagging behind their urban 

counterparts in living standards and the adoption of newer communications and related technologies 

that can serve to make them more attractive places for families with children and older populations to 

reside. And, there is a need for youth programs in rural areas to guide young people toward good 

citizenship and skills that can contribute to their economic and social success as adults. 

 

Returns to Research and Extension 

 

   The returns to Extension and research investments in different countries and under different  systems 

has been the  subject of substantial research as a subject in its self.  Beginning with the seminal 

research of Nobel Laureate Schultz (Schultz 1953) and continuing with the early work of Grilliches 

(1958), Evenson and Kislev (1975) and Huffman (1993)  there are a multitude of studies demonstrating 

the value of investments in agricultural Extension and research [1-3].  To come to the conclusion 

directly, these studies or evaluations applied in  many countries and for different time periods have 

arrived at answers that are surprisingly similar.  Returns to investments in Extension and research 

across all countries are estimated to be in the range of 40 to 60  percent per year.  This result suggests 

that transition countries cannot not fail to address the development of agricultural research and 

Extension, if they are to expect rapid growth and development of the agricultural and rural sectors. 

  

        Recently there has been a systematic study of the various previous empirical studies conducted by 

the International Food Policy Research Institute (one of the CGIR centers).  This study which is by 

authors Alston, Chan-Kang, Marra, Pardey and Wyatt (Alston et. al. 2000) uses a ―meta-analysis‖ to 

evaluate  the numerous research and Extension investment implications for rates of return for 

agricultural research and development (research and Extension)[4].  The results are consistent with the 

available educated assessments.  The results are from 292 studies reporting 1,886 rates of return  

estimates over the period from 1953 to 2000.  The meta analysis simply takes these estimates and uses 

them as ―data‖ for a large scale regression analysis that evaluates the different studies for consistency 

and factors that may explain it.    

 

        General conclusions from the Alston et. al (2000) study that are more specific than the 40 to 60 

percent rate of return are quoted as follows: ―there is no evidence to support the view that the rate of 

return to research has declined over time, the rate of return to research may be higher than when 

research is conducted in more developed countries, the rate of return to research varies according to 

problematic focus, in ways that make intuitive sense.  In general we would expect to see longer 

production cycles associated with lower rates of return, and the regression results(meta analysis results-

this parenthesis is the authors‘) indicate a slightly lower rate of return to natural resource management 

research (primarily forestry) compared with the other categories, and a higher rate of return to research 
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into (typically annual) crops, a lower rate of return is found for studies that combine research  and 

Extension compared with studies evaluating only research, characteristics of the research evaluation 

itself—particularly the scope of the research being evaluated and choices about lags—were found to 

have important, systematic effects on the estimated rates of return, and most of these effects are 

reasonable.‖ 

 

        These results are important to countries considering the investments in Extension and research in 

agriculture, and are more important to countries that have significant agricultural resources to develop, 

like Uzbekistan, Kazakhstan and Ukraine.  In short, there is ample evidence that there is much to be 

gained from investments in the agricultural knowledge system. And, there is reason to look to other 

countries that have significant experience for guidelines about how to make these investments efficiently 

and for major impact. 

 

                One additional observation about the results on Extension and specifically why they may be 

lower than those on research when the two are taken together. Extension in most countries is broader 

than agriculture, involving families, youth and communities Kalna-Dubinyuk and Johnson (2005) [5] and  

Espolov and Johnson (2011) [6]. The data for the studies subjected to the meta analysis do not 

adequately reflect the implications for other content areas..  Thus, it is not surprising that the results on 

rates of return are lower for research and Extension than rates of return for agricultural research by 

itself. 

 

Developments in Kazakhstan 

 

                There are significant developments for research and Extension for Kazakhstan. The most 

significant of these recent developments is organized by the Ministry of Agriculture and around certain 

designated research centers. But there are developments in agricultural universities (mainly the Kazakh 

National Agrarian University) by NGOs and in Administrations of oblasts to consider as well. 

 

                At the same time that the ministry of agriculture  has been developing a National Agricultural 

Extension System, the Kazakh National Agrarian University has been developing a university based  

Extension System.  The Ministry of Agriculture and the Kazakh National Agrarian University know each 

other well, but seem not to be cooperating fully in the development of the Kazakh Extension system. 

There are many areas that the two organizations could cooperate on and much work to be done.  It 

would seem that more cooperation setting out areas of subject matter emphasis and using the same 

infrastructure would be a good idea, and serve the Kazakh population better. 

 

                Of course there are other outreaches or Extension-like programs in Kazakhstan. This section 

contains a review some of these programs.  But it is important to recognize what these programs are 

telling about the need for a systematically developed for Extension system in Kazakhstan.  Many 

individuals and institutions are recognizing the need for such a program and doing what they can to 

contribute their areas of expertise to the effort. These include outreach programs of research institutes, 

Oblast extension like programs, and NGO programs that are local and highly focused on rural and 

agricultural issues. 
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Developments in Ukraine 

 

                 Ukraine has had a different experience than Uzbekistan and  Kazakhstan in the development 

of its Extension system.   The initiation of the post reform Extension system for Ukraine occurred early in 

the transition. Beginning in the early 1990s there were several USA and European projects in different 

oblasts designed to develop Extension programs.  These were different in terms of the basis for 

financing the Extension programs and different in terms of scope. To over simplify, the European 

projects were more concentrated on development of agricultural consulting services while the USA 

projects were more related to broader Extension programming and the use of experiential learning. 

 

                At the same time as these development were underway three other major players related to 

the supply of Extension Services were involved as well—the Academy of Agricultural Science, the 

Ministry of Agriculture and Food and the universities.  The Academy decided that since it has a number 

of established research institutes that it could be of help in developing an agricultural Extension service 

for Ukraine.  The Academy pushed these institutes to develop Extension programs but without 

resources to support them. The lack of resources was particularly a problem for the academy because 

their base funding from the Ukraine Government was declining as well though inflation and actual 

reductions. The result has been that field days have been organized at selected institutes largely paid 

for by private firms and donors, and orientated to the interests of those paying for the events.   

 

         The main organization offering Extension services is and was the Ministry of Agriculture and Food 

(at different times it has had different names). Special laws evolving the Ministry from the functions 

performed in the command economy to an organizations more attuned to a market system were 

passed.  The intent of these laws was to redirect the Ministry and its oblast and rayon counterparts.   

 

         The Universities were put in an advisory role providing Extension courses for bachelor and master 

students and training of specialists on Extension methodology and technical aspects of Extension 

programming. The National University of Life and Environmental Sciences of Ukraine has launched a 

different program that is dependent upon digital transmission of Extension information and training. It is 

early to determine the impact of this program but it is one that involves the commitment of the major 

agricultural university in Ukraine. How it will resonate with the Ministry program is not now clear, 

although they work together currently. The main problem with all of the Ukraine Extension services is 

that they are poorly funded and not systematically coordinated.  

 

Uzbekistan Developments 

 

                 Agricultural extension and farmer training in Uzbekistan  is carried out on three levels: 1) at 

the national level  

2) at the territorial level/area level, and  

3) at the district / or on the region level. A major role in agricultural extension and implementation of 

scientific achievements in the practice belongs to the Uzbek Scientific Production Center of Agriculture 

under the Ministry of Agriculture and Water Resources of the Republic of Uzbekistan, and their 13 

branches located in each regional center of the country. Cooperative training and development of 

farmers and agricultural extension is carried out at the Tashkent State Agrarian University, Tashkent 

TO, Samarkand Agricultural Institute, Andijan Agricultural Institute, as well as in the TIMI branches in 
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Bukhara, and TSAU in Nukus. Along with this, at the district level and field of training and development 

of farmers, as well as, agricultural extension is carried out in more than 180 colleges agro-economic 

orientation, which are located primarily in rural areas and regional centers. Education and training of 

farmers is at all levels, using innovative methods of teaching, training and dissemination of knowledge. 

                In short there is no one organization in Uzbekistan that can fulfill the functions of agricultural 

extension system, but there are organizations providing elements of extension services.  Like 

Kazakhstan and Ukraine there is a real role for a national extension system that can coordinate the 

various efforts and develop an efficient extension program for the nation.  

 
Conclusion  
                The steps in the process of reorientation of the Extension systems in Uzbekistan, Kazakhstan 
and Ukraine might be as follows [7]:  
1) review the current  Extension systems for how it functions and how it is organized,  
2) investigate the current Extension systems for aspects of it that should be retained at least 
temporarily,  
3) with a set of leader--practitioners or clients and academics set a vision for the future of  Extension 
systems --what they are to be when transformed, 
 4) develop a specific road maps for how the Extension systems will evolve from where they are relative 
to the systems desired,   
5) develop a detailed set of annual plans for each year in the anticipated transition with more specifics 
during the first year and less specific in out years, that are to be reviewed each year and refined for 
getting from where the Extension systems are to where we desire them to be,  
6) adapt these annual plans for the Extension systems from year to year to reflect the progress and 
setbacks that have been experienced and revise them based on this realistic assessment. 
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1  Background  

University-community engagement can achieve academic goals of learning and research while meeting 

community goals of capacity-building for change and improvement[1]. Community engagement should 

produce social capital to be applied for mutual benefit of university and community[2,3]. Holland and 

Ramaley describe a process of engaged learning and research whereby distinctions between research, 

teaching and service blurr as academics and students become part of a cycle of collaboration and 

knowledge generation with the community. They describe deepening relationships with community 

partners, characterized by trust. These relationships create mutual benefits for university and 

community, build the capacity of both, and generate new energy for further collaboration. This is akin to 

the process of building and using social capital through learning interactions theorised from a study of 

rural communities[2]. Social capital is defined as ‗networks together with shared norms, values and 

understandings that facilitate cooperation within or among groups‘[4]. 

 

The quality of knowledge resources in the social capital networks and the extent to which individuals are 

prepared to utilise them for the collective good (which is related to trust), determine the quality of the 

social capital produced, and the quality of the mutually beneficial outcomes that flow from the use of 

social capital resources[2].  

Bridging and linking social capital have been identified elsewhere as critical to educational institutions‘ 

contribution to rural community development and renewal, providing access to information, resources 

and support from a wide range of sources from outside the community[5]. Researchers note the 

importance of linking social capital in strengthening rural communities[6,7]. In rural areas, campuses are 

a rich source of linkages to external researchers, corporate and government sectors that can provide 

access to external resources beneficial for community capacity. The partnerships and collaborations 

that occur between universities and communities are manifestations of bridging social capital, forging 

links across sectors within the community. Such cross-sectoral partnerships are required for sustainable 

development[3]. Interactional infrastructure, or places and opportunities for people to come together for 

formal and informal interaction, foster social capital in rural communities[8]. Universities are interactional 

infrastructure for the shared generation of knowledge in rural communities. 

 

At the level of rural regions, Allison and Eversole advocate that a ‗place-based university‘ should provide 

leadership in generating and mobilising knowledge in the context of their region and have ‗regionally-

grounded systems‘[9].  It is therefore important that a rural university understand its regional 

governance, industry, social and environmental context. Academics can be organisation change agents 

within universities through working with local industries in entrepreneurial activities that take advantage 

of regional strengths [10]. 
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Universities bring leadership resources to rural regions; however successful leadership by rural 

universities requires leadership to be shared with the community. An Australian Government report 

devotes a chapter to the importance of addressing the challenges of provision of higher education in 

regional and remote Australia and notes that ‗Sustainable higher education provision which is 

responsive to the needs of regional Australia is essential to Australia‘s social and economic 

prosperity.‘[11]  

 

A case study in a US region in economic decline showed that a university can help shift people‘s 

attitudes and values to adapt to a new regional reality[12]. People such as teachers and health 

professionals who live in rural places are well placed to undertake informal or formal leadership in 

relation to adaptation and social capital building within communities[5,13]. They act as boundary 

crossers, moving freely across different internal and external domains and enjoying trust and credibility 

within each. The concept of boundary crosser suggests there is a role for university academics and 

students to be active in the community, thus building social capital to be used by university and 

community in collaborations and partnerships for mutual benefit. 

This paper describes the boundary crossing, exchanges and mutual commitment of a small rural 

campus, Deakin University‘s Warrnambool Campus, and the industry, government and community of 

the Great South Coast region in South West Victoria, Australia. It discusses the processes and events 

that have both built and destroyed trust and social capital in the past and the actions that are now 

renewing mutual trust and commitment. 

 

2 About the Great South Coast region and Deakin‟s Warrnambool Campus  

 

The Great South Coast Region in South West Victoria comprises six local government areas with a 

population of over 110,000 people located between 2 and 4.5 hours drive from the state capital of 

Melbourne. The economy is based on agriculture (especially dairy), food processing, timber, fishing, 

alternate energy production (natural gas, wind, wave and geothermal). The main regional city of 

Warrnambool provides services for the industry and population. Positive impacts of climate change, 

demand for energy and an attractive coastal life underpin economic and population growth. Local 

government is committed to environmental sustainability. There is a shortage of some skills, particularly 

engineering and health. The region has lower retention to the end of high school and lower post school 

education attainment than the state average. One of the strategies in the regional strategic plan is 

‗Skills, jobs and education‘. Actions include improving educational aspiration and tertiary attainment[14].   

Deakin University has a campus in Warrnambool. Student numbers have grown slowly over the past 

five years to 1,250. The Campus offers a broad range of undergraduate degrees such as commerce, 

teaching and health and specialist courses including doctorates in marine and freshwater biology which 

attract students from all over the state and the world. Almost 60% of graduates find jobs in the region. 

There are 140 staff based at Warrnambool, including only 66 academics (teaching and/or research 

staff). The Campus is a significant economic contributor to the region. When flow-on effects are taken 

into account, campus operations and non-local student expenditure together contributed approximately 

1.3% of employment, 1.8 per cent of household income and 1.7 per cent of value of output to the local 

economy in 2009[15]. Research strengths include marine and freshwater biology, environmental 

science, rural health, sustainability, rural workforce and education.  
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Deakin has three other, much larger campuses; two in Geelong, a large regional centre of 220,000 and 

the administrative headquarters of the university (total 7,000 students), and the largest campus of 

almost 20,000 students which is located in suburban Melbourne. Another 11,000 students study off-

campus. Rural and regional engagement is the first of Deakin University‘s six core commitments. Others 

relate to life-long learning, equity and access, research, contemporary and flexible teaching programs 

and an international outlook. Deakin‘s goal for rural and regional engagement, set out in the Strategic 

Plan Delivering Effective Partnerships[16] is: 

To advance the interests and aspirations of communities in rural and regional Australia, with a particular 

emphasis on Geelong and Western Victoria, by developing distinctive, lasting and beneficial education, 

research, economic, social and cultural partnerships, and providing knowledge, expertise and resources 

that will contribute to the life of those communities.(p. 22) 

Partnership is defined as ‗collaboration in teaching and research that addresses community identified 

needs, deepens students‘ learning, enhances‘ community well-being and enriches the scholarship of the 

institution‘ (p. 9). Deakin‘s strategic plan places much emphasis on regional engagement, not just for 

altruisic reasons, nor only to provide quality teaching and learning for its students and quality research 

outputs, but for sound business reasons that align to core univeristy business of achieving numbers to 

fill government funded student load and raise research income.  

 

2.1 History of the Warrnambool Campus 

 

The Warrnambool campus was originally established as the Warrnambool Institute of Advanced 

Education in 1970 and remained as such for twenty years. The Warrnambool Institute had a large 

distance education program and around 2350 students in the late 1980s, 60% of whom were studying 

off-campus [17]. Following the Federal Government‘s tertiary sector reforms in the late 1980‘s which 

forced mergers of universities with institutes of technology and colleges of advanced education, the 

Institute merged with Deakin University to form the Deakin Warrnambool Campus in 1990.  

 

During the early 1990s Deakin Warrnambool‘s viability was undermined by budgetary pressures on the 

University as a whole. University decision-making was centralised and from three years after 

amalgamation there was not a senior university leader on the Campus. There was an ongoing reduction 

of subject and course offerings, academic staff and student numbers. The decision to discontinue the 

teacher education course during that period was particularly damaging to the Campus. Not only did this 

result in the loss of twelve full time academic staff and significant student load, it also undermined the 

viability of other programs, particularly in the Arts, that relied on education student unit enrolments.  

The schools in the region relied heavily on Deakin graduates to fill teaching positions were 

understandably unhappy with the decision to close the teacher education course, but community 

pressure was not sufficient to divert the University from its budget driven strategy. It has been 

suggested that the decline of the Warrnambool Campus during the 1990‘s and early 2000‘s was largely 

due to the lack of a local senior university leader and associated decision-making power and 

influence[18]. Whatever the reason, the result was a lack of trust by the Warrnambool community in the 

university‘s commitment to the Campus. 

 

 The Vice-Chancellor appointed to the University in 2003 oversaw a gradual revival of the Campus, 

including reopening of the teacher education program, a substantial aquaculture research facility and 

new programs in law, medicine and rural health, and a senior leadership appointment. In 2010, the 
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Campus became the hub for an innovative partnership to teach Associate Degrees with regional 

Technical and Further Education Colleges throughout the State. Despite this Vice-Chancellor‘s 

espoused commitment to the campus, student load was sometimes moved to other campuses. Senior 

staff who retired or moved on were not often replaced with equivalent level appointments. Dialogue 

inside and outside the University frequently mentioned the high cost of operating the Warrnambool 

Campus compared to the other three campuses. This Vice-Chancellor‘s departure in mid 2010 was 

accompanied by feelings of uncertainty regarding future Deakin commitment to Warrnambool on the 

part of the Campus and regional communities. 

 

3 Regional engagement 

 

Deakin has a relatively sophisticated understanding of partnership which should position it to take what 

Stephenson defines as an adaptive leadership role, encouraging social learning for change. Deakin‘s 

Strategic Plan includes ‗…deploying leaders from the Geelong and Warrnambool Campuses to identify 

local community needs and to facilitate active engagement with those communities‘[16].  Thus there is a 

clearly articulated vision for engagement from the highest level within the University[1]. Community 

engagement is an expected part of academic workload. Deakin staff are on regional boards such as the 

Regional Development Australia Committee (which advises government on policy priorities), water 

management authorities, education bodies, chamber of commerce and health and environment groups. 

In their private capacity Deakin staff and students are involved in groups such as school parents and 

friends associations, landcare groups and youth welfare organization boards. 

 

Although there was a decline in the value of research, particularly externally funded grants since the 

early-mid 2000‘s, mirroring the decline in the number of senior academic staff, there are signs this is 

turning around. This is due in large part to staff acting as boundary crossers[5,13], particularly 

connecting industry, local government and community services to research opportunities around marine 

and freshwater resources, sustainable development, health and education. Deakin is a partner, along 

with food processing companies and local government, in a new company formed to conduct 

sustainability research, consisted with regional cogeneration of knowledge[9,10]. This local co-

production of knowledge is consistent with creation of social capital and strengthening of the rural region 

through innovation [6,7,9]. Many of research teams include academics from outside the Warrnambool, 

either from Deakin or other universities, and much is funded wholly or partly by grants from sources 

outside the region. The Warrnambool campus is a source of linking social capital, bringing external 

resources for the benefit of the region[2,5]. 

 

The Great South Coast region faces issues of low aspiration for higher education, similar to those 

confronted by Stephenson[12] in the US, however unlike that region, the Great South Coast is thriving 

economically. Its challenge is to have its residents develop the skills needed to participate in regional 

prosperity and encourage innovation. Deakin brought together a group of community leaders in early 

2009 to discuss the region‘s lower than state average educational participation and attainment. The 

leaders from business and industry, local government, school and post school education and the media 

identified four issues that needed to be addressed to improve educational aspiration: altering business 

culture toward education and training; industry and government engagement in education and training 

for required skills; educational planning by students and workers; and raising the profile of Deakin 

University in the region. 
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There has been some progress toward addressing these issues. Deakin, other education providers and 

the local newspaper have collaborated to run stories linking education to local jobs. Deakin has 

increased its media exposure, and received funding to implement an Associate Degree as a transition to 

university for those not otherwise eligible for university. Apart from that initiative, there has been little 

progress in matching courses with regional industry needs. Attempts to set up a course in management 

for the dominant agriculture and food industry have struggled to find the champion required to progress 

the proposal in the wider university. Calls for courses in early childhood education, social work and 

additional health disciplines have met with passive resistance.  

 

3.1 Perception of Deakin‟s regional contribution 

 

A regional partnership survey was designed to answer the question ‗what is the perception of Deakin‘s 

partners of Deakin‘s contribution to its regions of Geelong and South West Victoria?‘ The survey of 175 

key partners in Geelong and South West Victoria was administered in 2009. It sought feedback from 

senior representatives of regionally-based partners including local government, industry leaders and 

school principals in relation to perceptions of Deakin‘s contribution to their region, including in relation to 

economic, social and community engagement; research; and courses and graduates. Responses were 

received from 30% percent of Geelong 47% of South West partners.  It is expected that the usual 

response bias applies: those who chose to respond are more likely to feel strongly about Deakin, either 

positively or negatively. 

Generally speaking, key community members in the South West and Geelong regions were satisfied 

with Deakin‘s contribution to and engagement with their region. As a group, respondents from Geelong 

were more satisfied with Deakin‘s contribution and engagement than were respondents from the South 

West. Respondents from Geelong were particularly satisfied with Deakin‘s ‗participation in collaborative 

research partnerships with business‘ in the region (95%), while the corresponding figure of the South 

West was a still high 79%.  Respondents from the South West reported a relatively low satisfaction with 

Deakin producing a ‗sufficient number of skilled graduates for the region‘, at 53%, compared to 87% for 

those from Geelong. 

 

4 Discussion and conclusion 

 

The larger number of Deakin staff and students in Geelong compared to Warrnambool and the South 

West increases opportunities for engaged scholarship, community collaboration, leadership and building 

social capital for regional capacity building as described earlier[1,5]. Although the South West has about 

half the population of the Geelong region, there are only around 10% the number of staff and 7% the 

number of students in Warrnambool compared to Geelong. The Warrnambool Campus may lack a 

critical mass of staff and students to act in leadership and boundary crosser roles to build social capital 

and community capacity in the region[13].  

Historical university factors may partly explain the differences in perception of Deakin‘s regional 

contribution. There has been differing commitment by the University to Geelong and South West 

Victoria. While the Geelong Campuses have grown steadily since Deakin‘s establishment, there were 

several periods before 2003 when courses and student load were cut at the Warrnambool Campus. 

While this has been reversed in recent times, the level of trust of the University by the community may 

have been adversely affected, impacting on social capital stores[2]. 
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Actions by past university administrations which have withdrawn programs and staff from the 

Warrnambool Campus without consideration of the needs or future of the region appear to have 

damaged the community‘s trust in the university. The apparent reluctance to respond to regional needs 

for new courses has hindered repair of the trust relationship, despite evidence of building social capital 

and co-production of knowledge through research partnerships[9,10], civic and community leadership 

contributions and engagement with the community in tackling the issue of educational aspiration. It 

could be argued that tensions between the priorities of the larger university and the best interests of the 

Campus and its region have hindered the Warrnambool Campus in playing an adaptive leadership 

role[12].  

The power of local campus leadership and strength of rural campus voice within central management of 

a large, multi-campus university have a major impact on the ability of a small rural campus to build trust 

and social capital with its region. This in turn affects regional capacity. 
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1 Introduction 

During the last years, at world level, it is common to hear  on the Crisis of the Food production sectors 

because of, among other factors, the high costs of the raw materials to process the agricultural 

products, the commercialization chain, the shortages in some areas and the hoarding in order to 

increase even more the prices of the final products, sometimes related to global climate changes. 

Another reason is that some agricultural products are being designated to produce energy as bio-fuels; 

among them maize and cereals which are basic for human feeding and the production of animal feeds 

(Folliero & Laya, 2008).  

 

1.1 “To educate is to prepare the human being for Life” 

What the heading says is an important contribution of the Cuban National Hero to the pedagogical 

thinking of our country (Martí, without date) y and is considered the main goal of our System of 

Education. An important issue, nowadays on the table, is how to prepare the future generation to 

warrant the food security of the country. 

FAO (2008) defines food security as a condition in which all the persons have, at any moment, access 

to safe and nutritive foods to keep their life healthy and active. In several countries, the fast upgrowth of 

the population make difficult to increase the farming production in relation to the growing demand of 

foods. 

 

1.2 The Challenge to the University of Camagüey 

The faculties of Agricultural Sciences have the challenge of delivering high quality outcomes in their 

core missions of education, research and innovation in order to have a necessary impact in developing 

the rural economy of their areas of influence (GCHERA 2010, Flyer). How GCHERA can help to 

improve the role of Universities of Agriculture and Life Sciences is related to what we do in between 

conferences (Choquet, 2009; Personal communication). 

Cattle production, an important source of protein, has significant effects on almost all the aspects of the 

environment, by direct way because of grassing and the incorporation of new lands or by indirect way 

be mean of the expansion of the production of grains designated to cattle feeding. The rising of 

incomes, the increasing of the population and the intensifying of the urbanization being experimented by 

the planet, bring about a fast growing up of the demand of animal products at world level (Brown, 1995; 

Steinfeld et al., 2006)..  

The Camagüey province (from 15 in Cuba), where the University of the same name is located, produces 

some 25 % of the milk and beef of the Country. The Faculty of Agricultural Sciences has had a bold 



 

310 
 

impact in improving the efficiency of this production. How have we worked to achieve such goals is what 

is pretended to show during the 7th Conference. 

 

2. The activity of Science, extension, and capacity building and its contribution to the educative 

work. 

2.1 Working in groups and integration 

The Faculty addresses its actions to achieve that the scientific structure of the area be based on the 

existence of students groups of research-extension with topics linked to prioritized issues. 

1. Sustainable production of meat and milk. 

2. Production of vegetables and grains with application of environmental friendly techniques like 

Integrated Management of Plagues minimizing chemicals, and the efficient utilization of water. 

3. Animal health using preventing medicine and good management. 

4. Bioethics, linked to values formation on animal welfare. 

5. Preservation of the environment by forest increasing and its link with animal production. 

In this way, our faculty is close linked to most of the tasks related with the food production, preservation 

of the environment and utilization of water and energy. 

An integrated Group on Animal Production in Camagüey (GIPAC), which carry out a program for the 

extension and technology transfer, which facilitates a better utilization of resources and potentialities 

and a better implementation and utilization of the results and technologies from all over the country was 

created. 

This way of working has permitted a close link with prestigious National Research Centers like ICA 

(Institute for the Animal Sciences), R&D units of the Ministry of Agriculture like the Grass and Forages 

Experimental Station and productive system of the province integrated by companies, cooperatives and 

isolated farmers. The integration with some NGO‘s like ACPA (Cuban Association of Animal Production) 

and ACTAF (Cuban Association of Agricultural and Forestry Technicians) is now walking to be better. 

Some of the teachers are members of these organizations. We are also strengthening the urban and 

suburban production. Some of our teachers are members of provincial technical groups and Adviser 

Councils of the Ministries of Agriculture, and Science and Technology. 

 

2.2 Students with productive thinking 

In all of the cases the students, while work together with teachers, participate in the generalization of the 

results (introduction of efficient technologies in the agricultural production) which are linked with food 

production, preservation of the environment, and sustainability in a general sense. 

The individual endeavor is promoted from the individual and peer works, to the integrator exams which 

are connected to the research lines of the faculty. 

The laboring practice links the students to food production, in such a way that the educative 

potentialities of Science and Technology are used to give the formers a mentality of producers and the 

approach to the productive reality of the territory. The laboring practice of the last year concludes with a 

scientific research work which in all cases is associated to the prioritized lines and addressed to tangible 

problem solving of the productive area. 

Are examples of the use of scientific works of the students to solve practical problems of the localities 

were: 
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 Assessment of risks for exotic diseases in Camagüey municipality. 

 Evaluation and improvement of the bulls fattening in ―Turiguanó‖ company. 

 Evaluation and improvement of the bulls fattening in Agricultural Company ―Rectángulo‖, 

municipality of Guáimaro. 

 Evaluation of using trees together grasses in fattening bulls in the Agricultural Company 

―Rectángulo‖, municipality of Guáimaro. 

 

2.3 Some results of Science and Innovation in 2010. 

The results start from the preparation of doctors (four in 2010) and masters (10) whose thesis are 

nourished with final works and in less extension from laboring practices. 

The teachers, together the students, are linked to the prioritized areas by a group of research projects 

coupled to the sustainable production of foods. From the works in these lines were produced more than 

45 papers in indexed journals. Two books were published and 40 works in national and international 

conferences and workshops. Two outstanding projects were: 

 Technology for the attainting of a vaccine candidate for hemorrhagic fever in rabbits starting 

for a recombinant protein. 

  Introduction and evaluation of HebertNem® (a bio controller of nemathodes plagues), in 

alliance with the Institute of Genetic Engineering. A group of students participate directly in 

this introduction. 

Our teachers were part of two awards given by delegation of the Ministry of Science and Technology in 

the province. 

 

2.4 Postgraduate studies and capacity building linked to the problems of the territory. 

All the offered postgraduate courses and the topics of the master thesis were coordinated with the 

productive entities of the territory. The masters‘ studies in Sustainable Animal Production and Veterinary 

Diagnostic are configured by modules (some related courses) in order to facilitate the incorporation of 

those persons interested in not the full degree but in some specific part. There are 72 master students 

and have been upgraded some 150 workers, some of them in the places where they are working. Also 

as part of the GIPAC system of work, several lectures have been dictated to specially configured groups 

like cooperative presidents, stakeholders, etc. 

 

2.5 To educate improving the environment. Social acknowledgment. 

Most of the projects, still not enough, in which our teachers are involved have their base in other entities 

which the beneficiaries from the financial point of view. 

Three principles, which sustain the activity of scientific inquiry and diagnosis with systemic approach, 

are taken in account: Knowledge, Attitudes and Practices of the people involved in achieving the 

efficiency of the agricultural systems, where active capacity building and the advising technical groups 

play an important role. The students being part of all this system 

The tasks, lined up around GIPAC, have made effective the principle of educating through instruction. 

The participation of our students and teachers has been publicly acknowledged by the Ministry of 

Agriculture and the NGOs in the province. 
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3. Final Considerations 

The Faculty of Agricultural Sciences has had a bold impact in improving the efficiency of cattle 

production which has been publicly acknowledged. It has being achieved together the linkage of the 

students to research and extension tasks what has demonstrated how it is possible to educate trough 

instruction and to prepare the future degrees for warranting the food security. It has been also possible 

giving to the producers what they actually need in upgrading and capacity building together generating 

science and innovation. 
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Partnering   to   Redefine   Agriculture   Education   and   Making   it 

Responsive to its Developmental Role 

Dr  Mehta-Bhatt Purvi 

Head - Capacity Strengthening International Livestock 
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Agriculture remains to be a backbone of rural economies and a prominent employment provider  for 
most developing countries.   In spite of heavy investments in agriculture research and education, 
one of the greatest challenges is the breach between what is available in the labs and its use at the 
land. 

 

Investments in better capacities, spanning formal agriculture education to on-farm trainings  and 
cognizance among farmers are an imperative part of sustainable rural development. Multiple 
stakeholders can collectively play an important role in bridging the gap and making agriculture 
education responsive to the developmental agenda. 

 

International  Livestock  Research  institute  (ILRI)  is  one  of  the  15  CGIAR  centres dedicated  to  
supporting  international  agriculture  research  and  development.  The capacity strengthening unit 
of ILRI works with partners, especially in Asia and Africa, to facilitate   effective   linkages  between   
developments   at   scientific   levels   and   its implementation at  the grass roots level. We work 
with a large number of university partners   in   making   their   curricula,   policies   and   strategies   
responsive   to   the developmental needs. This include  our interventions in the area of climate 
change, emerging infectious diseases, live stock management and the crucial role universities can 
play, in partnership with CGIAR   and  other  partners to address these critical issues. 

 

How do we establish effective nexus between what we teach in the universities and it‘s 
‗usability‘  by  the  stakeholders  across  the  value  chains?  What  role  can  different partners  play 
in addressing these challenges?   What are the driving forces to bring 
such paradigm shift? These are some of the questions I would like to address in the presentation. 

 

My presentation shall discuss some of the common challenges in agriculture education and will  
discuss some strategies on augmenting agriculture education sector, in the contexts of changing 
environments. 

 

The discussion will be based on case studies and ILRI‘s elaborate work in Asia and Africa  and a 
large number of stake holders‘ consultations and need assessments conducted by us. The 
presentation will be based on concrete examples, case studies and workable solutions. 

 

With the changing markets, climates and paradigms- business as usual will not work. There  has  to  
be  collective  thinking  on  how  do  we  redefine  our  education  and knowledge  management  
approaches  to  respond  to  the  challenges  of  sustainable development. While partnerships 
between different stakeholders are imperative, such collaborations will have to be based on the 
principles of co-learning, innovation and mutual benefits. 
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Theme D 
 

Strategic Positioning of universities of agriculture and life sciences 
 

 
Besides the above points the conference will reflect on the strategic choices that Universities of 
Agriculture and Life Sciences have to make if they want to maintain and strengthen their position in 
supporting the greening of the global and local economy. Universities/Faculties of Agriculture and 
Life Sciences are indeed in competition with other  university  disciplines  in  supporting  
sustainable  rural  development,  and  it  is necessary to better recognize their strengths and 
weaknesses within this context, at the local, regional and global levels. Keynote speakers and a 
round table discussion will therefore address the following issues: 

 

1. What are the strategic boundaries of the Universities/Faculties of Agriculture and Life  Sciences 
in the challenge of the green economy vis-à-vis other university disciplines? In particular how 
do ―agricultural and forestry departments‖, as applied environmental sciences, share the 
continuum of the green economy with the more theoretical ―environmental science departments‖? 

2. How do the Universities of Agriculture and Life Sciences take advantage of their core  
competences in order to keep a strong position in the local, regional and global higher 
education landscape? 
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Abstract 

China‘s universities are witnessing unprecedented changes. A peripheral structure with nine  circles  
has  been  formed  among  China‘s  current  universities,  i.e.  that  of  C9 university,  985  program 
university, university owning graduate school, 211 project university,  university  conferred  doctor  
degree,  university  conferred  master  degree, university  conferred  bachelor  degree,  professional  
college  and  adult  educational school. China  Agricultural University, Northwest A&F University, 
Nanjing Agricultural University, Huazhong Agricultural University, Beijing Forestry University and 
Northeast Forestry University are China‘s six national key universities, which belong to China‘s 
Ministry of Education and lie in the circles 2-4. All of them are 211 project universities. Aimed at 
multidisciplinary or  comprehensive university framework, those agricultural and  forestry  
universities  have  an   interaction  of  agricultural  sciences  and  other disciplines. The strongest 
disciplines in those universities are the types of agriculture, science, engineering and management. 
The nature and evolution pattern of university disciplines is that the disciplinary development should 
not only meet the requirement of knowledge system, but also societal needs as well. University  
disciplines have the following characteristics: comprehensive and stable in the number of 
disciplines, and rotating  symmetric  in  disciplinary  distribution.  Symmetric  dysfunction  will  result  
in unstable  disciplinary  system.  Disciplinary  development  should  keep  the  balance between 
key and general disciplines. Otherwise, the problem bad coins drive out the good ones will occur. 
Under the constraints of resources and capacity, universities should  consider  the  cost  difference  
in  their  disciplinary  design  and  construction. Modern  agricultural development requires the 
disciplines of agricultural and forestry universities to be  comprehensive, key disciplinary as well as 
supporting disciplinary oriented. On the basis of central gradation theory, we infer the theoretical and 
strategic boundaries of disciplinary development at key agricultural and forestry universities in 
China   are   among   the   nine   disciplinary   types   including   agriculture,   science, engineering, 
management, and  economics, law, philosophy, arts and medicine. The disciplinary  derivation  and  
expansion  should  follow  the  following  trajectory:  core disciplines→special   disciplines   with   
strength→supporting   disciplines.   As   each university is concerned, the total type numbers of 
disciplines should be less than 7. Quality upgrading instead of quantity accumulation is  the  
inevitable choice for every university to be competitive in disciplinary development. 

 

 
 
 

1.Introduction  
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Years of leap-frog development in China‘s higher education produced an explosive growth to the 

number of students studying in higher institutions roughly at 31.05 million or 26.5% for Gross Enrollment 

Rate (GER). According to Martin Trow‘s theory on the development stages of higher education, China 

surely has ushered in the era of Mass Education. By 2020, Chinese government pledges 40% in GER 

and 35.5 million in student enrollment. Higher education in agriculture and forestry is of great 

importance to the portfolio of China‘s higher education system. Among the baskets of student-

enrollments, agro-forestry universities account for 4.08% in bachelor degree study, 3.27% in master 

degree and 5.06% in that of Ph.D., all of which adds into a steady outflow of 200,000 talents of specialty 

to job market. From the continuous developments of modern agriculture, higher demands have been 

raised, for agro-forestry related higher educations, to fine-tune the weight between its internal structures 

and incumbent carrier institutes. Through a case analysis of a key agriculture and forestry higher 

institution, this paper resorts to expound on development pattern and demand, so as to explore the 

strategic boundary of China‘s agro-forestry higher education.  

 

2. Development Status of China‟s Key Agriculture and Forestry Higher Institutions 

By the end of 2010, China homes 2,663 higher education institutions of all types, planking up a 

biosphere structure (see Chart 1) centered with 2 plus 7 universities (C9), all of which are self-

committed to become world‘s first class. These nine universities are part of the ―Project 985‖ and 

―Project 211‖. They not only have their own graduate school but also maintain comparatively stronger 

disciplinary buildups.  

 

 

Chart I. Ring Structure of China‘s Universities 

 

Currently, there are 337 agriculture-related higher education institutions in China, among which 50 are 

independently structured and registered agro-forestry higher institutions; Agro-forestry related studies 

occupy a backbone share of their grand disciplinary portfolios: namely over 50% for Doctorate degree 

study, around 40% for master study and approximately 20% for bachelor degree and college diploma 

study. On the name list of independently registered agro-forestry education institutions, there are 2 

universities in the ―Project 985‖, 4 of them with graduate school and 8 of them in the ―Project 211‖. Six 

out of these universities are under the direct administration of China‘s Ministry of Education (see table 
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1). Being crowned as the armada of China‘s agro-forestry higher education, these universities 

accommodate 73 sub-discipline and national key disciplines, representing 70% of the total (104 

disciplines) in China‘s agro-forestry higher education landscape.  

 

   Table 1. Spreadsheet of General Information about China‘s Key Agro-forestry Universities 
             items 

 

 University Name  

with 

“Project 

985”  

With 

Graduate 

School 

with 

“Project 

211” 

WRWU 

Ranking 

QS 

Ranki

ng 

China Agricultural University(CAU) √ √ √ 1341 149 

Beijing Forestry University(BJFU)  √ √ 1926  

Northeast Forestry University(NEFU)   √ -  

Nanjing Agricultural University(NJAU)  √ √ 1908 161 

Huazhong Agricultural University(HZAU)   √ 2162  

Northwest Agricultural and Forestry University(NAFU) √ √ √   

* WRWU Ranking: Webometrics Rankings of World Universities, web clicks of the universities front page will be 

referenced to rank the top 2000 universities all over the world; QS Ranking: refers to the university rankings in Quacquarelli 

Symonds (QS) “Asian University rankings- top 200”.  

 

 

 

3. Disciplinary Structuring in China‟s Key Agricultural and Forestry Universities 

3.1 Disciplinary Structuring Form: Agricultural Studies Branched into Other Studies in 

Universities of Comprehensive Disciplinary Setups 

By China‘s current Discipline Classification Catalog (Edition 1997), there are 12 separate disciplinary 

categories, including Philosophy, Economics, Law, Education, Literature, History, Science, Engineering, 

Agriculture, Medicine, Management and Military Science. These 12 disciplines are further divided into 

88 first-level disciplines and 381 sub-disciplines. As for China‘s Agro-forestry institutes, most of them 

have been through a 3-step evolutionary trail all the way from ―Agricultural College in Comprehensive 

University‖(before 1952), to independent Agricultural University or College (1953-1990) and finally to 

―Agriculture based multi-disciplinary University‖(1991-). Despite a long-standing history of agro-forestry 

study, China‘s Agro-forestry Institutes, frankly speaking, were not born until the early 1950s when  

Soviet-Union Model was copied to merger agro-forestry departments scavenged from some 

comprehensive universities into independent agro-forestry colleges. These early prototypes usually 

carry less than 10 undergraduate majors, all of which being in the category of agriculture study. From 

1990s, China‘s agro-forestry institutes started the mitosis of their existing disciplines. They changed 

their names from agro-forestry-only institutes to agro-forestry-based multi-disciplinary universities[1]. This 

wave of disciplinary mitosis roared, along with the scaled-up student enrollment, into the 21st century to 

umbrella more non-agro-forestry fields such as science, engineering, management, economics, law, 

literature and etc. From ―mono-subject‖ education facility to ―multi-disciplinary‖ and ―comprehensive‖ 

universities， the evolvement of agro-forestry universities echoes the natural evolution pathways: from 

simple to systematic complex. Nevertheless, it is still interesting to notice that it only took about 10 years 

for China‘s agro-forestry institutes to acquire an impressively rich yet sophisticatedly configured multi-

disciplinary structure (see Table 2). 

Table 2 .Generals of China’s Key Agricultural Universities 
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University 

Name 

Number of 

Sub-

disciplines 

Faculty 

Number 

Fulltime 

Student 

Enrollment 

Fund for 

Research(Hu

ndreds of 

Millions) 

National 

Awards for 

Excellent 

Ph.D 

dissertation 

Grand Total 

of Published 

Papers 

Among 

which: 

Papers 

published in 

overseas 

journals  

CAU 24 2792 20416 7.96 16 4842 1341 

BJFU 9 1613 16463 1.19 4 1335 214 

NEFU 12 2768 21895 0.72 5 1515 186 

NJAU 13 2702 22742 3.92 6 2967 690 

HZAU 8 2589 23163 3.89 9 2644 665 

  NAFU 7 4582 27679 2.90 4 3070 340 

Cited from: Official Front Page of the above six universities at July 30, 2010, refer to details at 

http://www.cau.edu.cn;http://www.bjfu.edu.cn;http://www.nefu.edu.cn;http://www.njau.edu.cn;http://www.hzau.edu.cn;http://

www.nwsuaf.edu.cn. 

 

 

       3.2 Dominant Disciplines: Agricultural Science, Science, Engineering, Management.  

Fifty years of education practice contributed to continuously strengthen China‘s agro-forestry institutions 

with competitive advantage, conglomeration advantage and development advantage. As reported by the 

latest round of First-level Discipline Appraisal (conducted by the Ministry of Education), the top six agro-

forestry universities directly administered by the ministry still have the agriculture science as their 

dominant discipline. Disciplines closely related to agriculture, including science, engineering, 

management and etc, also get substantial developments (see Table 3).   

            Table 3 MOE Directly Administered Agro-forestry Universities in 2008 First-Level Discipline Appraisal 
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CAU 1 1 3 1 1 1 1 3 2     

BJFU          1 3   

NEFU          3 1   

NJAU 2 3 4 3* 5* 2 - 1* 5    3 

HZAU 3  2 5 3 3 - 4*    3  

  NAFU  5 5 3*   3   4 4   

Cited from: Liu Zhimin. Probe into Agro-Forestry Institute’s Disciplinary Development via National First Level Discipline 

Appraisal, China Agricultural Education〔J〕,2009(2):7-10. 

 

China Agricultural University, Nanjing Agricultural University, Huazhong Agricultural University, 

Northwest Agricultural and Forestry University are ranked 10th, 10th ,16th and 21st by their number of Top 

5 Disciplines assessed in Ministry of Education 2006-2008 University Discipline Ranking (see Table 4) 

 

 

 Table 4.  University Discipline Ranking Among Top 45 Universities Number of Top 5 Ranked Discipline 

Rank

ing 
University Name 

Number of Top 

5 Ranked 

Disciplines 

Rank 

ing 
University Name 

Number of 

Top 5 

Ranked 

Disciplines 

1 Beijing University 31 14 Harbin Institute of Technology 8 

 

Nat i onal Ranki ng 

 

University 

 

D
i
s
c
i
p
l
i
n
e
 

 

http://www.cau.edu.cn;http/www.bjfu.edu.cn;http:/www.nefu.edu.cn;http:/www.njau.edu.cn;http:/www.hzau.edu.cn
http://www.nwsuaf.edu.cn/
http://www.nwsuaf.edu.cn/
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2 Tsinghua University 26 Huazhong University of Science and 

Technology 3 Zhejiang University 22 

4 
Fudan University 

Nanjing University 
16 

6 Shanghai Jiao Tong University 13 

16 

Xi’an Jiaotong University 

Nankai University 

Tianjin University 

Tongji University 

Huazhong Agricultural University 

7 
7 Renmin University of China 11 

8 

University of Science and 

Technology of China 

Wuhan University 
10 

21 

Sun Yat-Sen University 

Beihang University 

National University of Defense 

Technology 

China University of Geoscience  

Northwest Agricultural and Forestry 

University 

6 

10 

Beijing Normal University 

Sichuan University 

China Agricultural University 

Nanjing Agricultural University 

9 

Data from: Academic Degrees & Graduate Education Development Center（CADGEDC）. 2007-2009  Discipline  

Appraisal Report. http://www.cdgdc.edu.cn/2009-02-16；Table Content from: Liu Zhimin. Probe into Agro-Forestry 

Institute’s Disciplinary Development via National First Level Discipline Appraisal, China Agricultural Education 

〔J〕,2009(2):7-10. 

 

             3.3 Development Orientation: multi-disciplinary or comprehensive university.  

It is almost an axiom that the more diversified of one university‘s disciplines, the more comprehensive 

the university will be. For this reason, most agro-forestry universities, including agro-forestry universities 

(see Table 5) aspire to become comprehensive or multi-disciplinary research-oriented university. The 

statistics shows that 28 institutes set up 182 disciplines under the phylum of agricultural science, almost 

10% of the national grand total. For detailed compositions of those disciplines: there are 20.9% for 

biotechnology, 20.3% for natural resource and environment, 1.5% for engineering technology, 9.3% for 

quality safety, 8.2% for economic management and 4.9% for information technology. [2]  

Table 5.   Development Orientations of the Top 6 Agro-forestry Universities 
University Name Development Orientation 

CAU 
Resort the strengthens built up in agricultural science and life science to develop science, engineering, 

arts, law, economics, management and other disciplines 

BJFU 

Continue to sharpen the edges of forestry, biology, forestry engineering while try to bring up 

coordinated developments in agricultural science, science, engineering, management, economics, arts, 

law and philosophy. 

NEFU 

Resort to the strengths of forestry discipline to sharpen the edges in forestry biology and bring up 

coordinated developments in agricultural science, science, engineering, economics, management, arts, 

law and medicine 

NJAU 
Continue to sharpen the edges of agricultural science and life science，while try to bring up 

coordinated developments in agricultural science, science, economics, management, engineering, arts 

and law  

HZAU 

Resort to the strengths of agricultural science to sharpen the edges in life science and bring up 

coordinated developments in agricultural science, science, engineering, arts, law, economics and 

management  

  NAFU 
Resort to the strengths of agricultural science, forestry and aquaculture to bring up coordinated 

developments in agricultural science, science, engineering, economics, management and law 

 

4. Essential Attributes and Growth Pattern of University Disciplines 

Discipline is the pith of university. The widened knowledge domain and increased level of specialty will 

necessitate the major revolution of the university discipline metrics, and hence to beacon other 

forthcoming changes of university.  

 

http://www.cdgdc.edu.cn/2009-02-16
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4.1 University Discipline Setup Needs to Respect the Law of Knowledge System while 

Observe Demand from the Society.  

The derivation and development of university disciplines are jointly determined by the internal logic, 

science organization, government intervention and social demand. Just like driving force, anchorage 

force, restraining force and pulling force converging into the composite force, such four factors will co-

power the derivation and development of disciplines. For universities, it is already a shared wisdom that 

academic standard and innovation is the winning strategy and true value in university‘s disciplinary 

construction. Nevertheless, with a historical scrutiny of disciplinary developments in Harvard, MIT, 

Cambridge University, Paris University and Tokyo University, it will be intriguing to generalize that social 

and economic demand is the most direct motive behind disciplinary setups in higher institutions[3]. 

Finiteness of disciplinary function, coupled with law of intrinsic value, infinitive social demand and limited 

social development, largely predestined the distance, chasm and value conflicts between disciplinary 

construction and social demand. With an unswerving adherence to the marrow quality and value spirit of 

disciplinary construction, most universities delicately maintain the requisite tension between servicing 

society and promoting self-development. The goal is to establish a set of academic standards capable 

of sufficing social demand to drive the disciplinary development.   

 

4.2 University disciplines are stable in categorization, rotationally symmetric in layout and 

systematically unstable if the symmetric elements are absent.  

Blending well with each other in knowledge organization, university disciplines stage the axiomatic 

pattern in evolving from single-structure to systematic integration. Different knowledge categorizations 

merge into university course cluster, which then germinates into majors to shape the academic 

structures of a university. University disciplines are the nodal point in academic organization metrics. Its 

structural traits, as corroborated by the discipline evolvement of other world renowned universities, 

predestine the necessity of discipline-based education. However, discipline categorization philosophy 

and standards tend to be overwhelmed by the dashing speed of social and science progress. From 

simple to complex, the disciplinary structure develops by the point-line-plane pattern, gradually 

transforming its structural topology from tree to mesh; Such topology changes is materialized in the 

gravity shifting from humanity only, to science only and finally to humanistic-science bounded education. 

Knowledge organization, being discipline specific, is comparatively stable and self-sufficient. It is even 

more stable in universities of comprehensive discipline setups. This is probably why comprehensive and 

multi-disciplinary universities usually dwarf the mono-discipline institutes in stability of their actual 

education practices. Actually, many world leading colleges (agriculture schools and medical schools) 

are very often well-nestled in comprehensive universities. System theory accolades symmetry as the 

symbol of balance and coordination, denouncing anything otherwise to be ―asymmetric absent‖. There 

are believes that layout of university disciplines can only be well balanced when it is rotationally 

symmetric in third-order or fourth-order. Disciplines in a healthy cluster shall be different but 

complementary, communicative but not repetitive. The cluster shall serve as an incubator for disciplines 

to bring out the best of each other[4]. However, as a precondition to have such healthy discipline cluster, 

universities shall at least secure three of the major four disciplines: ―Arts, Science, Applied Science 

(Engineering, Agriculture) and Medicine‖. Otherwise, they will bear the risks of ―polarizing‖ disciplinary 

layout. Agricultural Science, as a case in point, owes very much of its theoretical and technological 
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progress to the advancement of basic and technical science, in particular from the hybridization of 

disciplines such as Biology, Information Science, and Chemistry.                 

 

4.3 Observing Gresham's Law in Disciplinary Development to Prevent “Bad money drives 

out the good one”.  

As a touchstone to for the education quality, disciplinary construction level is also the cornerstone to the 

existence and development of research-oriented universities. Through sound disciplinary structure and 

portfolios of world-class disciplines, research-oriented universities can tap into fountain of unlimited 

power to sustain their developments. What really makes a university first-class is primarily because it 

homes world first-class disciplines led by a group of first-class scholars researching in equally first-class 

labs. History of world‘s agriculture-related higher education proves that ―comprehensive university‖ will 

continue to be the mainstream for agriculture-related higher education. Being comprehensive does not 

mean ―all-in-one‖ or undifferentiated developments. On the contrary, universities shall be wiser in 

spending their limited education resources by weighing all disciplinary constructions. ―Big and complete‖ 

discipline setup is less welcoming as its jumbled discipline configuration may become the hotbed for the 

phenomenon of ―Bad money drives out the good one‖. If ―bad one‖ disciplinary environment ―drives out‖ 

the good ones, disciplinary construction and development will be impeded or even compromised.  

 

4.4 Cost differentiation in disciplinary construction requires ambitions made within 

allowance. 

Disciplines different in types and levels varies even more in their disciplinary construction costs. The 

ascending order of the costs will be: Humanities (Including Literature, Philosophy and History), Social 

Science (Law, Education, Economics and Management), Science, Engineering, Agriculture, Medicine, 

Arts. In a survey conducted among agricultural schools in 20 domestic universities, if the per capita cost 

for Humanities is indexed 1, Engineering And Agriculture disciplines will be 1.4; Science be 1.6 and 

Medicine and Arts be 1.8[5].    

 

5. Modern Agriculture on Disciplinary Development of Agro-forestry Institutes 

In traditional agriculture, higher education of agriculture is more concerned with in-production technique 

trainings, and less on peripheral educations before and after agricultural production. To better 

accommodate the modernized agriculture, agricultural higher education must have more enriched and 

integrated disciplinary assemblies. Through nursing all infant disciplines, agricultural universities share 

the responsibilities of graduating more innovative interdisciplinary talents.    

 

5.1 Modern Agriculture Necessitates Comprehensive Disciplinary Configuration in Agro-forestry 

Universities. 

Driven by biotech and info-tech, technology-intensified modern agriculture conglomerates traditional 

agriculture, industry and commerce. It is a sustainable green industry more diversified and better 

integrated. Besides the above trademarks, modern agriculture is like a mammoth industrial fleet 

reaching into all territories of agricultural production: from pre-production, to in-production and after-

production. The unique industrial chain of modern agriculture endows industrial genes and organic body 

to agro-forestry disciplines. Therefore, agriculture in 21st century is no longer only about food 
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production. It becomes a high value-added industry keen on leveraging natural resources. In China‘s 

agro-forestry institutes, new independent schools mushroomed into being to facilitate the 

industrialization of agriculture. Among them are schools of life science, schools of food science, schools 

of resource and environment, etc. For key agro-forestry universities, the disciplinary construction shall 

be under the joint guidance of both academic standards and market appetite. Within the allowance of 

limited education resources, key agro-forestry universities shall accelerate remodeling, regrouping and 

renovating their existing disciplines to conglomerate and sharpen their existing discipline assemblies. 

Only in this way can agro-forestry universities make significant technological breakthroughs in agro-

forestry biology, IT, processing, mechanical equipment, resource and engineering. These breakthroughs 

will then translate into improvements in China‘s agricultural production quality and quantity, national bio-

security, eco-environment protection and other fields of public interests.       

 

5.2 Modern Agriculture Requests Agro-forestry Universities to Consolidate Their Flagship 

Discipline Clusters. 

 Modern agriculture is buttressed by high-techs in the following fields: agro-biology, agro-information, 

agro-infrastructure, water-saving cultivation, agro-nuclear technology, modern agro-mechanics, agro-

product finishing and preservation, precision agricultural technology, alternative energy and new 

material for agriculture, multi-color agricultural technology around ecological agriculture, modern 

agricultural management and etc. In agro-forestry universities, disciplines of agriculture, science, 

engineering and management are crowned as the cornerstone of all disciplinary structure. They 

encompass almost all pillar discipline categories to power on the development of modern agriculture. 

Therefore, it is even more necessary to aggrandize the competitive advantages of these disciplines.  

 

5.3 Modern Agriculture Requests Supporting Disciplinary Clusters in Agro-forestry 

Universities. 

 In China‘s national campaign for innovative nation and socialist new countryside, key agro-forestry 

universities are given new but greater commissions: including constituting ―ballast disciplines‖ with 

disciplines related and not related to agriculture; bolster disciplinary system; and bring the discipline‘s 

social value into the best play. Since disciplinary phylum is horizontally stable in divisions and 

rotationally symmetric in layout, it will be more welcoming to budget certain developments in economics, 

arts, law and other non-agricultural disciplines. It is only an ostensible claim that universities of any 

types can set up any disciplines at wills. Unfortunately, good wills are not insurance policy for good 

results. To ensure the sustained developments of disciplines already launched, universities must be at 

discreet in sifting the candidate disciplines by their status quo.     

 

6. Foreseeable Boundaries of Disciplinary Expansion in Key Agro-forestry Universities  

Concluded from the above analysis, agro-forestry universities could use central radiation method to 

foresee the boundaries of their disciplinary expansion: by setting the core discipline (agriculture) as the 

center of compass, radiating the disciplinary shakeups to all sub-disciplines, regressing to the formation 

of multi-disciplinary cluster and finally casting out the discipline-radiation model. In the case of key agro-

forestry universities, agriculture is the most fundamental discipline cluster. It is composed of 8 first-level 

disciplines ranging from Crop Science, Horticulture, Agricultural Resource Utilization, Plant Protection, 

Animal Husbandry, Veterinary Medicine, Forest Science and Aquaculture; Trunk discipline cluster 
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includes Biology, Agro-Forestry Economic Management, Land Resource Management (second-level 

discipline), Agricultural Engineering, Forestry Engineering, Food Science and Food Engineering, 

Environmental Science and Engineering, Agronomy and Agricultural Science, General Engineering and 

Management (see Chart 2).This ―1+3‖ layout of trunk disciplines, abbreviated as the ―golden 

rectangular‖, collects all leading disciplines in agro-forestry universities and will better orient the agro-

forestry universities in pursuing self-improvement. In light of the discipline relation and derivation 

pattern, there is tremendous potential for agro-forestry universities to expand their standing disciplinary 

setups related to food science and food engineering (processing and preservation engineering of 

agricultural products, sideline products and aquatic products), environmental science and engineering 

(environmental chemistry and environmental engineering), public management (land resource 

management), applied economics (on agro-forestry economics and management), traditional medicine 

(on herbal medicine cultivation), science and civilization (on historical study of Chinese agricultural 

civilization). These areas can be expanded into such disciplines as Economics, Law 

 

 

 

Chart 2. “Center Radiation” of Disciplinary Derivation and Development in Agro-forestry 
Universities 

(Rural Sociology), Philosophy, Literature and Medicine (Traditional Chinese Medicine). 

It is then safe to conclude that the theoretical boundary of key agro-forestry universities in 

disciplinary development shall be in nine major disciplines: namely Agriculture, Science, Engineering, 

Management, Economics, Law, Philosophy, Literature and Medicine (see table 6). By cross-referencing 

best practices overseas with China‘s national conditions, Chinese agro-forestry universities shall align to 

their own unique conditions to better scheme the new growth poles of the standing disciplines. 

Discipline setups these universities shall be expanded and developed with priority: namely from core 

discipline, to major discipline and supporting discipline. Management wisdom also believes rational 

management magnitude can facilitate effective information communication to achieve the best resource 

allocation. Therefore, it will be more advisable for a key agro-forestry university to have no more than 7 

discipline categories.   
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Table 6 .Potential Boundaries of First-level Discipline Expansion in Key Agro-forestry University 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above mentioned 6 key agro-forestry universities are the ones with ―Project 211‖. China Agricultural 

University and Northwest Agricultural and Forestry University are also in ―985 Project‖. These 6 

universities all position themselves as research-oriented universities. Flying geese development model 

and connation development model have their own merits at different perspectives. But for agro-forestry 

universities aiming to become research-oriented, they shall shift the focus of all workload back to 

connotative enhancement. By shifting from quantitative growth to quality improvement, universities can 

make true progress in developing into research-oriented universities.  
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Abstract 

The main stages of the University's evolution are characterized. Its major achievements and key tasks 

for further development are described. 
 

NUBiP of Ukraine was formed in the 50th  of the past century having being united Kyiv Agricultural 

Institute with Kyiv Forestry Institute and Kyiv Veterinarian Institute. As a result a new institution was 

founded – Ukrainian Agricultural Academy. In 1990 it won the 

1st  place according to the rating between 108 agricultural Universities of the Soviet Union. In 1992 the 

Academy obtained the status of Ukrainian State University, in 1994 it became the National University 

with wide autonomy rights, particularly concerning an international activities. This status was granted to 

the best universities of Ukraine. 

 
During the first 5-6 years of Ukrainian independence, our University has established close 

cooperation with several universities of the U.S., Japan, South Korea etc. In that period, we  have 

mastered a number of new sciences, have republished manuals and have  developed  a  system  of  

graduate  education  (Bachelor,  Master)  etc.  All  these activities were carried out in  accordance 

with the common projects with a number of universities  in  the  U.S.  and  European  countries:  

Scotland,  Germany,  Netherlands, Belgium, Austria, France and Japan, China etc. 
 

GCHERA,   ICA   and   other   Regional   University   Associations   made   a   significant contribution to 

the development of our University. All these facts have built a ground for the official recognition of the 

educational system of NAU by abovementioned universities and institutions. 
 

The expansion of the specialties range for experts training in our University has been increased in 

several times, especially in the field of environmental protection and life sciences.  These  

transformations  caused  changing  of  our  University's  name  to  the National  University of Life and 

Environmental Sciences of Ukraine. We also found out that  the  leading  world  universities  

provided  close  integration  of  their  educational, research  and  scientific  and  innovative  activities.  

It  was  quite  new  for  post-Soviet countries, because the key task of our universities was an 

educational one. 
 

The  experience  acquired  by  organization  of  educational,  research  and  innovative activities 

suggested us a new stage and reformative strategy for our University starting from 1998. 
 

More then 10 educational and research institutes and centers were formed during the last 

12-13 years, the number of post graduates and post doctoral students has increased in several  times. 

At the same time, an information and advisory system (extension) was formed at the University. 

Over the 20 educational, research, innovative and production 

organizations joined the University. Being the purely budgetary organization in the past, the University 

started receiving additional funds for the various types of its services. The establishment of 
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Corporation "International Scientific Park "Environmental Biosafety and Life  Quality" in its structure 

has become a peak of this strategy. On this stage of its development the NUBiPU has to ensure 

the implementation of modern technologies, to enhance the research activities level and to create a 

new resource base for the experts training according to the international standards. 
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1.Introduction 

Since the system reform of higher education began in the early 1990s, China‘s agricultural universities 

have changed significantly in the running scale, subject structure and personnel training, etc. At the 

same time, along with the rapid development of economy and society, the rural reform and agricultural 

production structure have undergone profound changes, and the quantity, quality and structure of 

agricultural and rural development‘s demand for high-level agricultural personals have also undergone 

great changes. But not being commensurate with those changes, China hasn‘t a special institution 

gathering and publishing the personnel training data of higher agricultural education. What is the 

present situation of higher agricultural education after the reform of higher education management 

system? Are the quantity and quality of high-level personnel training weakened? What is the setting and 

adjusting status of agricultural science specialty? What is the employment situation of university 

students in agricultural discipline? What is the evaluation on agricultural professionals of their 

employers? All these problems remain to be answered and solved urgently. 

Overseas scholars did a lot of research on the training and employing of agricultural personals, such as 

Csaba Csaki (1999), S. Jayaraj (1992)，Amy Trauger et al（2008）and Wallace E. Huffman (2001) 

who analyzed how higher agricultural education had changed the personnel training model according to 

the development of economic and social development. Larry E. Miller (2006) explored the logic structure 

of higher agricultural education‘s disciplines setting, Travis D. Park & Ed Osborne (2006) researched the 

problem of agricultural personnel quality training, and Swanson, G. (1991) analyzed the development 

trend of higher agricultural education in future. Domestic scholars did a lot of research on the personnel 

training orientation and mode of agricultural universities, the employment competence training and the 

conception of career-choosing changing of agricultural university students, etc. For example: Cui Yanqi 

(2009) proposed the function and characteristic positioning of local higher agricultural universities in the 

new period; Wang Pingxiang (2008) studied the training mode and characteristic of agricultural 

undergraduate professionals in part of agricultural universities; Cui Baoan (2008) proposed we should 
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construct a double innovative type training mode of agricultural professionals; Tu Juncai (2007) studied 

the training mode of American professional degree graduate education; Some scholars discussed the 

training mode and mechanism of innovative professionals in agricultural discipline. The research on 

agricultural university students' employment focused on how to guide them to take up occupations 

towards the grassroots, how to change the conception of career-choosing, how to improve the 

employment and entrepreneurship competitiveness, as well as how to adapt to the construction of the 

new socialist countryside, etc. For example: Qin Jianli (2009) analyzed the difficulties and problems of 

agricultural university students‘ employment in the stage from elite education to popular education and 

put forward some corresponding countermeasures; Zhang Xiaowei (2009) considered agricultural 

university students‘ employment facing the grassroots have a great significance; Zhang Jianzhong et al 

(2009) pointed out there were many problems of lack of comprehensive cognition, systematic model and 

unblocked channel in agricultural university students' employment and entrepreneurship education; Liu 

Yanyang and Duan Zhiping etc (2009) studied the corresponding problem of cultivating and promoting 

the employment and entrepreneurship competitiveness of agricultural university students in agricultural 

discipline; Some scholars studied the problem of agricultural university students‘ employment difficulty in 

terms of university employment instructing and students career planning. Liu Guiyou and Liu Zhimin 

(2007), Zheng Xiaobo (2006) meticulously studied the development status, mode of China‘s higher 

agricultural education and the development road, mode and transform trend of foreign higher 

agricultural education, and put forward related countermeasures and suggestions for the development 

of China‘s agricultural education. 

All above research not only laid a good foundation for studying on this project, but also retained further 

exploring space. Through a detailed analysis, we find out that these researches on the training and 

employing of China‘s higher professionals in agricultural disciplines mainly focus on the general 

discussion and simple analysis at macroscopic level, lack a micro research on the training and 

employing status of universities students in agricultural disciplines, and their breadth and depth are all 

obviously insufficient; and most researches belong to normative research, lack a empirical study which 

is supported by large-scale practical investigation data. In view of this, this study will firmly focus on the 

actual demand for personnel training of developing modern agriculture and building the new 

countryside, and display the current scale, speed, structure and regional distribution of the high-level 

agricultural professionals by systematically analyzing the personnel training status of China‘s higher 

agricultural education, so as to provide accurate statistics and scientific decision-making basis for 

government departments and educational institutions making long-term planning, adjusting the 

personnel development strategy and reforming the personnel training mechanism. 

 

2.Research Scope and Data Sources 

2.1Research Scope 

To make the research scope more clear, normative and reasonable, and make its achievement have 

higher practical value, we strictly define some of the concepts and definitions involved in the research: 

2.1.1 Agricultural and Forestry Colleges and Universities, Non-Agricultural and Forestry Colleges and 

Universities, and Agriculture-related Colleges and Universities 

The definition of agricultural and forestry university is strictly executed according to the basic statistics‘ 

classification of Ministry of Education of the People‘s Republic of China, which divides colleges and 

universities into following categories: comprehensive universities, colleges and universities, agricultural 
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colleges and universities, forestry colleges and universities, financial colleges and universities, normal 

colleges and universities, medical colleges and universities, national colleges and universities, etc. 

Generally speaking, agricultural and forestry colleges and universities refer to the independent setting 

colleges and universities and research institutions which contain following words of "agriculture" or 

"agricultural", "forestry", "animal husbandry", " fishery ", etc, the others are non-agricultural and forestry 

colleges and universities. Agriculture-related colleges and universities include all agricultural and 

forestry colleges and universities, along with non-agricultural and forestry colleges and universities 

which set and recruit the agricultural students (junior college degree or above). 

2.1.2 Agricultural specialty and non-agricultural specialty 

The research divides disciplines into two categories: agricultural specialty and non-agricultural specialty. 

For the graduate education, "agricultural specialty" mentioned here refers to various disciplines (China 

Ministry of Education, 1997) (including eight first-level disciplines of crop science, horticulture, 

agricultural resources utilization, plant protection, animal husbandry, veterinary medicine, forestry 

science and fishery science) in agronomic categories, agriculture-related disciplines or specialties and 

other disciplines or specialties (such as agriculture engineering, forestry engineering, food science and 

engineering, hydraulic engineering; biology, history of science and technology; agricultural and forestry 

economic management, land resources management in public management; Chinese medicine, etc) 

involving the industrial chain of planting, breeding, processing, producing, supplying and marketing in 

large categories of technology, science, management, economics, medicine, pedagogy set up in 

colleges and universities, the others are non-agricultural specialties. For the undergraduate and college 

education, "agricultural specialty" mentioned here refers to "specialties in dictionary" and "specialties out 

dictionary" set up in colleges and universities. "Specialties in dictionary" include: agronomy, horticulture, 

plant protection, tea science, vegetation science, forestry science, forest resource protection and 

recreation, wildlife and natural area management, garden, water and soil conservation and 

desertification control, agricultural resources and environment, animal science, sericulture, animal 

medicine, aquaculture, marine fishery science and technology, food science and engineering, 

agricultural mechanization and automation, agricultural electrification and automation, agricultural 

construction environment and agricultural engineering, agricultural water conservancy project, forest 

engineering, wood science and engineering, forest chemical industry, rural regional development, 

agriculture and forestry economic management. "Specialties out dictionary" include: tobacco, plant 

science and technology, seed science and engineering, applied biological science, facility agricultural 

science and engineering, honeybee science, animal medicine, aquarium science and technology, food 

quality and safety, wine and wine engineering, agricultural engineering, bio-systems engineering. The 

others are called "non-agricultural" specialties. (China Ministry of Education, 1998) 

2.2Data Sources 

2.2.1.Basic data 

From the information center of Ministry of Education of the People‘s Republic of China, we collected the 

basic data of agricultural specialties setting of China‘s higher agricultural education, the total number of 

agriculture-related colleges and universities‘ graduates from 2004 to2008, and then filtered, processed 

and digested them strictly. If there is no specific instruction, the basic data used in this study were all 

derived from the educational information management center of Ministry of Education and Education 

Statistical Yearbook in China over the years. 
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2.2.2 Survey Data 

From the traditional six administrative divisions (Northeast China, North China, East China, Central 

South China, Southwest China and Northwest China), we selected more than 100 institutions (including 

agriculture-related colleges and universities, government administration sections, agricultural research 

institutions, agricultural popularization departments and agriculture-related enterprises, etc) of seven 

typical provinces (Liaoning, Hebei, Shandong, Jiangsu, Hubei, Sichuan and Shaanxi) and made a 

detailed investigation. The investigation began from February 2009 and finished in February 2010, 

which had lasting for 12 months. Contents of the investigation mainly include: the development of 

disciplines and specialties, personnel training status of representative colleges and universities from 

2004 to 2008; the mainstream employment destination of different levels of higher professionals in 

agricultural discipline, and the reaction and evaluation on higher professionals in agricultural discipline 

of their employers; the personnel structure status of all kinds of employers in typical provinces, the 

demand for emerging positions and their requirements for the personnel conditions, etc. 

 

3.Analysis on the Status of Agricultural Personnel Training Institutions 

3.1 General Distribution Status of Agriculture-related Colleges and Universities 

From 2004 to 2008, the number of China‘s agriculture-related colleges and universities generally 

showed a trend of increase. The institutions‘ number of training agricultural doctors, masters, 

undergraduates and junior college students separately was 70, 185 and 337 in 2008, and separately 

grew 25%, 39%, 43%, 33% compared with that of 2004. By the end of 2008, the number of 

undergraduate universities carrying out agriculture-related education was 337, in which the number of 

agricultural and forestry universities having independent organizational system was 50 (Table 1). From 

table 1 we can see most of the new increased agriculture-related universities are non-agricultural 

universities, it showed that more and more non-agricultural and forestry universities begin to assume the 

task of training professionals in agricultural discipline. During this period, the number of agricultural and 

forestry colleges and universities basically remained unchanged and even reduced slightly, and the 

number‘s relative stability made the proportion of agricultural and forest colleges and universities in the 

agriculture-related colleges and universities have a tendency to decline. Comparatively speaking, the 

higher education levels the greater proportion of agricultural and forestry colleges and universities. The 

proportion of agriculture-related doctoral education in agricultural and forestry colleges and universities 

accounts for about 40% of the total agriculture-related agricultural and forestry colleges and universities 

at present, and the graduate education accounts for about 22%, while the undergraduate and junior 

college education accounts for below 20%. 
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Table 1. General Status of the Number of Agriculture-related Colleges and Universities (Unit: piece ) 

Year 2004 2005 2006 2007 2008 

Doctoral 

education 

Total Number of agriculture-related 

colleges and universities 
56 60 61 69 70 

Number of agricultural and forestry 

colleges and universities in which 
30 29 29 28 28 

Master  

education 

Total Number of agriculture-related 

colleges and universities 
133 139 142 184 185 

Number of agricultural and forestry 

colleges and universities in which 
37 37 38 40 40 

Undergraduate 

education 

Total Number of agriculture-related 

colleges and universities 
236 267 294 324 337 

Number of agricultural and forestry 

colleges and universities in which 
51 51 52 52 50 

Junior college 

education 

Total Number of agriculture-related 

colleges and universities 
332 411 428 445 441 

Number of agricultural and forestry 

colleges and universities in which 
84 85 86 82 81 

Note. The number of agriculture-related doctor and master training colleges and universities includes the scientific research institutions of cultivating 

agricultural graduate students. 

3.2 Regional Distribution21 Status of Agriculture-related Colleges and Universities 

From 2004 to 2008, the personnel training status of national agriculture-related colleges and universities 

at various levels were almost consistent, the number and proportion of agricultural-related colleges and 

universities in the region of East China were all the highest, that in the region of Northwest and 

Southwest China were relatively lower, and that in the region of Central South, North and Northeast 

China were centered (Table 2). In the case of data in 2008, the number of colleges and universities 

carrying out agriculture-related education for doctors, masters, undergraduates and junior college 

students in East China Region each accounted for about 30%, namely approximately one-third of all 

classes of agriculture-related education was assumed by East China Region. 

3.3Type Distribution Status of Agriculture-related Colleges and Universities 

Judging from the types of agriculture-related colleges and universities, they were mainly traditional 

agricultural colleges, comprehensive universities, and colleges of science and technology, others were 

forestry, normal and financial colleges and agriculture-related research institutes. The proportion of 

agricultural colleges in colleges and universities of training agricultural doctors was the largest, and the 

second largest was the comprehensive universities. Except for the agricultural doctor education, the 

proportion of comprehensive universities in other levels of agriculture-related education was the largest, 

and the second largest was colleges of science and technology (Table 3). 

Table 2. Regional Distribution Status of Agriculture-related Colleges and Universities (Unit: piece) 

Region Education category 2004 2005 2006 2007 2008 

North China 

Doctor 12 13 13 13 13 

Master 25 28 28 34 35 

Undergraduate 29 32 34 35 35 

Junior college 43 59 62 63 63 

Northeast China 
Doctor 6 6 6 10 10 

Master 15 15 15 24 24 

                                                      
21 China was divided into traditional six administrative regions in this statistical analysis : North China Region including five provinces (municipalities, autonomous 

region) of Beijing, Tianjin, Hebei, Shanxi and Inner Mongolia Autonomous Region; Northeast China Region including three provinces of Liaoning, Jilin and 

Heilongjiang; East China Region including seven provinces (municipalities) of Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi and Shandong; Central South China 

Region including six provinces (autonomous region) of Henan, Hubei, Hunan, Guangdong, Hainan, Guangxi Zhuang Autonomous Region; Southwest China including 

five provinces (municipalities, autonomous region) of Chongqing, Sichuan, Guizhou, Yunnan, Tibet Autonomous Region; Northwest China Region including five 

provinces (autonomous regions) of Shaanxi, Gansu, Qinghai, provinces including, Ningxia Hui Autonomous Region, Xinjiang Uygur Autonomous Region. 
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Undergraduate 36 39 43 49 51 

Junior college 42 45 51 52 53 

East China 

Doctor 18 20 20 22 23 

Master 37 38 38 48 48 

Undergraduate 75 86 92 106 110 

Junior college 101 127 130 138 135 

CentralSouth 

China 

Doctor 10 10 10 10 10 

Master 25 28 30 40 40 

Undergraduate 51 55 66 68 73 

Junior college 81 103 104 108 105 

Southwest China 

Doctor 4 5 5 6 6 

Master 16 15 16 19 19 

Undergraduate 24 30 32 36 39 

Junior college 39 45 48 54 54 

Northwest China 

Doctor 6 6 7 8 8 

Master 15 15 15 19 19 

Undergraduate 21 25 27 30 29 

Junior college 26 32 33 30 31 

Table 3. Proportion of Various Institutions Carrying Out Agriculture-related Education in 2008 (Unit: %) 

Types of  

institutions 

Doctoral  

education 

Master  

education 

Undergraduate 

education 

Junior college 

education 

Comprehensive universities 31.43 27.57 32.64 37.64 

Colleges of science and technology 8.57 23.24 25.22 24.48 

Agricultural colleges 32.86 16.76 12.46 15.24 

Forestry colleges 5.71 3.24 2.37 3.46 

Normal colleges 4.29 8.65 14.84 12.7 

Financial colleges 4.29 7.57 6.82 4.62 

Research institutes 12.85 10.81 N.A. N.A. 

Medical colleges N.A. 0.54 4.46 1.86 

National colleges N.A. 1.62 1.19 N.A. 

 

There were three main reasons of non-agricultural colleges and universities carrying out the agriculture-

related education: one was the original agricultural colleges being merged into the comprehensive 

universities, colleges of science and technology, and normal colleges, etc; two was some of the non-

agricultural colleges and universities setting the agricultural specialties originally; three was the non-

agricultural colleges hading increased some agriculture-related specialties. 

3.4 Subordinate Relationships Distribution Status of Agriculture-related Colleges and 

Universities 

Judging from the subordinate relationships of agricultural-related colleges and universities, the 

proportion of colleges and universities affiliated to the centre became smaller and more smaller, while 

the proportion of colleges and universities affiliated to the locality became bigger and bigger. In the 

institutions of training doctors in agricultural discipline, the proportion of colleges and universities 

affiliated to the centre was 45.71%, while the proportion of the institutions of training junior college 

students in agricultural discipline was only 0.68%. It showed that colleges and universities affiliated to 

the centre mainly carried out the high-level agricultural personnel education, while the colleges and 

universities affiliated to the locality were just the opposite. It's worth noting that private agriculture-

related education in the level of undergraduate and junior college education occupied certain proportion 

(Table 4). 

 

 

 



 

 335 

Table 4. Proportion of Various Colleges and Universities Carrying Out Agriculture-related Education in 2008 (Unit: %) 

Types of colleges  

and universities 

Doctoral  

education 

Master  

education 

Undergraduate 

education 

Junior  

education 

Affiliated to the centre 45.71 31.35 9.79 0.68 

Affiliated to the locality 54.29 67.57 73.59 89.34 

Affiliated to Private N.A. 1.08 16.62 9.98 

4. Analysis on the Agriculture-related Specialties Status of Colleges and Universities 

4.1 Setting Status of Agricultural Specialties 

Seeing from the discipline categories, the species and quantities of agricultural specialties (secondary 

discipline) basically maintained stable, the specialties‘ number of agricultural doctors, masters and junior 

college students increasing slightly derived from the increase of specialties independently set by each 

college or university (Table 5). Judging from the number of specialties offered, the proportion of 

agronomy specialty in the agricultural-related specialties was the biggest, but the proportion of different 

education level was different and the overall trend was: doctoral < undergraduate < master < junior 

college. 

Table 5. Changing Status of Agricultural Specialties Establishment from 2004 to 2008 (Unit: piece) 

Year 2004 2005 2006 2007 2008 

Doctor’s 

degree 

Species’ number 79 79 80 86 89 

Agronomy categories in which 37 37 38 40 40 

Master  

degree 

Species’ number 72 73 73 77 77 

Agronomy categories in which 38 39 39 40 40 

Undergraduate 

degree 

Species’ number 62 64 63 63 63 

Agronomy categories in which 31 31 31 30 31 

Junior college 

degree 

Species’ number N.A. 24 24 43 41 

Agronomy categories in which N.A. 16 16 32 29 

4.2Agricultural Science Degrees Authorization Status 

In recent years, the number of degree authorization in agricultural discipline has increased greatly. From 

2004 to 2008, the authorization of agricultural doctor‘s degrees had increased 65%, the authorization of 

agricultural master degree had increased 51%, and the authorization of agricultural bachelor degree had 

increased 25%. Agricultural and forestry colleges and universities were still the main forces training 

high-level professionals in agricultural discipline, which respectively occupied 84% of the authorization 

of agricultural doctor‘s degree, 71% of the authorization of agricultural master degree, and 51% of the 

authorization of agricultural bachelor degree (Table 6). As the main body of granting agricultural 

degrees, the proportion of the authorization of agricultural and forestry colleges and universities‘ 

agricultural degree in all their authorization of various degrees was higher. Take the doctoral and master 

education as an example, the proportion of the authorization of agricultural and forestry colleges and 

universities‘ agricultural doctor‘s degree in all their authorization of doctor‘s degree always maintained at 

more than 97%, and the proportion of the authorization of agricultural master degree in all their 

authorization of master degree also always maintained at more than 70% though slightly declining. 

Agronomy category was the main body of the authorization of agricultural and forestry colleges and 

universities‘ agricultural degree, the proportion of the authorization of agricultural and forestry colleges 

and universities‘ agricultural doctor‘s and master degree affiliated to agronomy categories in all their 

authorization of agricultural doctor‘s and master degree each occupied around 60%. 
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Table 6. Number Status of Agricultural Degree Authorization (Unit: piece) 

Year 2004 2005 2006 2007 2008 

Doctor’s 

degree 

Amount 519 599 669 802 858 

Agricultural and forestry colleges and universities in which 430 497 563 667 720 

Master 

degree 

Amount 1131 1290 1330 1649 1705 

Agricultural and forestry colleges and universities in which 905 954 987 1155 1208 

Undergradua

te degree 

Amount 1115 1214 1302 1350 1390 

Agricultural and forestry colleges and universities in which 646 663 707 705 706 

 

Judging from the number of degree authorization of each first level discipline in agronomy categories, 

the status of doctor‘s and master degree was different. The sorting order of doctor‘s degree 

authorization number was: crop science, forestry science, plant protection, horticulture, animal 

husbandry, veterinary medicine, agricultural resources utilization and fishery science, while the sorting 

order of master degree authorization number from large to small was: forestry science, animal 

husbandry, crop science, plant protection, veterinary medicine, horticulture, agricultural resources 

utilization and fishery science. 

5. Analysis on the Training Status of Colleges and Universities‟ Agricultural Professionals 

5.1 Overall Status of Agricultural Graduates 

With the sustained growth of enrollment scale of China‘s agricultural professionals, the number of all 

levels of agricultural graduates also increased greatly. In which the growth rate of agricultural doctors, 

masters, undergraduates and junior college graduates was 108%, 153.13%, 34.32% and 204.26% 

respectively from 2004 to 2008. The number of graduates cumulatively reached 5,943,000 (Table 7). 

Table 7. Number Status of Agricultural Graduates (Unit: person)  

Year 2004 2005 2006 2007 2008 

Doctor 1625 1880 2750 3291 3380 

Master 6688 7975 11746 14892 16929 

Undergraduate 54547 56663 58099 66533 73269 

Junior college 20873 34562 44322 50785 63508 

5.2Sub-discipline Categories Status of Agricultural Graduates 

5.2.1 Agricultural Ph.D. Graduates 

The number of agricultural Ph.D. graduates has increased persistently in recent years, in which the 

graduates of each specialty in agronomy categories were still the main body of agricultural Ph.D. 

graduates. The number of agronomy categories‘ graduates always accounted for 56%-60% of the 

amount of agricultural Ph.D. graduates from 2004 to 2008. In addition, the number of agriculture-related 

science, engineering and management science graduates also basically maintained a stable growth. 

Judging from the status of first level disciplines in agronomy categories, the proportion of Ph.D. 

graduates‘ number of each first level discipline in the Ph.D. graduates‘ amount of its agronomy category 

basically maintains stable; Judging from the number of Ph.D. graduates, the largest first level discipline 

was crop science and the least first level discipline was fisheries science. 

5.2.2 Agricultural Master Graduates 

The graduates of agronomy categories were the main body of agricultural master graduates. The 

number of agronomy categories‘ graduates always accounted for 62%-65% of the amount of agricultural 

master graduates from 2004 to 2008. The number of agricultural-related science, engineering and 

management science graduates basically maintained a stable growth in recent years. Judging from the 
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status of first level discipline in agronomy categories, the proportion of master enrollment of each first 

level discipline in the master enrollment amount of its agronomy category basically maintained stable, 

but with the increase of enrollment in resent years, the graduates‘ number of forestry science, veterinary 

medicine and animal husbandry has exceeded that of crop science, and fisheries science was still the 

first level discipline in agronomy categories conveying the least graduates. 

5.2.3 Agricultural Undergraduate Graduates 

The graduates of agronomy categories were the main body of agricultural undergraduate graduates. 

The number of agronomy categories‘ graduates always accounted for 61%-65% of the amount of 

agricultural undergraduate graduates from 2004 to 2008. The number of agriculture-related science and 

engineering graduates basically maintained a stable growth in recent years, while the graduates of 

agriculture-related pedagogy and management science decreased slightly. Judging from the status of 

first level discipline in agronomy categories, the proportion of undergraduate graduates‘ number of each 

first level discipline in the undergraduate graduates‘ amount of its agronomy category basically 

maintained stable; Judging from the number of undergraduate graduates, the sorting order of that from 

large to small was: forestry science, horticulture, animal husbandry, veterinary medicine, crop science, 

plant protection, agricultural resources utilization and fishery science. 

5.2.4 Agricultural Junior college Graduates 

The number of graduates in agronomy categories steadily accounted for 75%-78% of the amount of 

agricultural junior college graduates from 2004 to 2008. The number of agriculture-related engineering 

graduates was larger, and the number of agriculture-related management science graduates was 

smaller. Judging from the status of first level discipline in agronomy categories, the proportion of junior 

college graduates‘ number of each first level discipline in the junior college graduates‘ amount of its 

agronomy categories was very uneven, three first level disciplines of veterinary medicine, agricultural 

resources utilization and crop science were the main body of graduates, and the enrollment of other 

disciplines such as forestry science et al was smaller. 

5.3 Sub-region Status of Agricultural Graduates 

5.3.1 Agricultural Ph.D. Graduates 

The distribution of agricultural Ph.D. graduates‘ number in six administrative regions showed an 

unbalanced characteristic. The number of graduates in the region of Central South China, East China 

and North China increased a lot from 2004 to 2008, but the proportion of each region occupying 

basically maintained stable. The number of graduates in the regions of North China and East China was 

larger, while the number of graduates in the regions of Northwest China and Southwest China was 

relatively smaller. The sorting order of graduates‘ quantity distribution from large to small in 2008 was: 

North China, East China, Central South China, Northeast China, Northwest China and Southwest 

China. 

5.3.2 Agricultural Master Graduates 

From 2004 to 2008, the number of graduates in East China Region was the largest, and the number of 

graduates in Central South China and North China Region was the second largest. The number of 

graduates in Southwest China Region increased quickly, but the total number was still the smallest. The 
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sorting order of master graduates‘ number distribution from large to small in 2008 was: East China, 

Central South China, North China, Northeast China, Northwest China and Southwest China. 

5.3.3 Agricultural Undergraduate Graduates 

The regional distribution of agricultural undergraduate graduates‘ number maintained relatively stable. 

The number of graduates in East China Region was still the largest, while the number of graduates in 

Northwest China Region was the smallest. The sorting order of graduates‘ number distribution from 

large to small in 2008 was: East China, Central South China, North China, Northeast China, Southwest 

China and Northwest China. 

5.3.4 Agricultural Junior Colleges Graduates 

The distribution of agricultural junior colleges graduates‘ number in six administrative regions also 

maintained stable. As with the status of undergraduate graduates, the number of graduates in East 

China Region was the largest, the number of graduates in Central South China Region was the second 

largest, and the number of graduates in Northwest China Region was still the smallest. In general, the 

sorting order of graduates‘ number distribution from large to small was: East China, Central South 

China, North China, Northeast China, Southwest China and Northwest China. 

6. Analysis on the Employing Status of China‟s Agricultural Professionals 

6.1 Employment Destination Status of Agricultural Graduates in Three Representative 

Agricultural Universities from 2004 to 2008 

The main employment destination of Ph.D. graduates in agricultural discipline was the education 

system, and more than half of Ph.D. graduates in agricultural discipline selected to work in the 

education system. While the employment destination of master graduates in agricultural discipline 

showed a posture of tripartite confrontation of entering education system, higher universities and 

enterprises. The main employment destination of undergraduate and junior graduates in agricultural 

discipline was enterprises, and the second employment destination was entering higher universities 

(Table 8). 

Table 8. Employment Destination Status of Agricultural Graduates in Three Representative Universities from 2004 to 2008 

University Students’ level 

Average Employment Proportion of Each Item in Five Years (%) 

Foreign 

countrie

s 

Entranc

e 

Party and 

governmen

t organs 

Educati

on 

system 

Scientific 

research 

institutio

ns 

Public 

Institutio

ns 

Agricultura

l 

popularizat

ion system 

Enterpri

ses 

Othe

rs 

Nanjing 

Agricultura

l University 

Doctor 1.3 3.9 5.1 54.5 19.2 3.6 N.A. 5.2 7.2 

Master 1.4 25.7 4.3 15.5 8.2 10.7 0.1 24.6 9.5 

Undergraduate 1.1 21.8 2.1 1.9 0.5 4.0 0.1 68.5 N.A. 

Northwest 

A&F 

University 

Doctor N.A. 2.6 3.1 77.6 4.6 0.4 N.A. 2.4 9.3 

Master N.A. 24.1 4.2 25.3 9.1 1.6 N.A. 22.5 2.26 

Undergraduate N.A. 29.4 2.3 1.0 1.7 2.3 0.1 39.4 19.4 

Shandong 

Agricultura

l University 

Doctor  1.0 3.0 5.0 69.0 16.0 3.0 0 2.0 1.0 

Master 1.8 22.0 6.0 20.3 12.9 11.2 2.8 18.7 4.3 

Undergraduate 1.0 38.0 4.0 1.0 2.0 6.0 4.0 42.0 2.0 

Junior college 0 26.0 0 0 0 2.0 2.0 64.0 6.0 

6.2 Response and Evaluation Status of the Employers 

6.2.1 Overall Evaluation on the Agricultural Graduates of their Employers 

We selected a convergence method to normalize the investigation data of six administrative regions, 

and divided all the original data into four levels of poor, general, good and better from low to high, then 

conducted a second evaluation according to the level range of each employer. The above standardized 
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treatment for the original data made each index at the same order of magnitude, and the result of 

evaluation was shown in table 9. 

Table 9. Overall Evaluation on the Agricultural Graduates of Different Departments in Various Regions  

Employers 
Evaluation  

objects 

North 

China 

Region 

Central 

China 

Region 

East China 

Region 

Northeast 

China 

Region 

Southwest 

China 

Region 

Northwest 

China 

Region 

Enterprise 

Graduate 

+++ ++ ++ ++ ++ ++ 

Public 

institution 
+++ ++ +++ +++ +++ ++ 

Enterprise 

Undergraduate 

+++ ++ ++ ++ ++ ++ 

Public 

institution 
+++ ++ +++ ++ ++ ++ 

Enterprise 

Junior college 

++ + + + + + 
Public 

institution 
++ + ++ + + + 

Note: The evaluation result in the table was obtained from summarizing the standardized treatment for the original data of six administrative regions. 

"+ + +" represented for better, "+ +" represented for good; "+" represented for general, the same as the following table 10.  

First, three-quarters of employers‘ overall evaluation on the agricultural graduates reached the standard 

of good or better, so all kinds of employers‘ recognition and satisfaction for the agricultural graduates 

reached the middle-upper level. Second, about two-thirds of public institutions‘ evaluation on the 

postgraduates was "better", one-third of public institutions‘ evaluation on the undergraduates was 

"better", and one-thirds of public institutions‘ evaluation on the junior college students was "good". While 

the proportion of enterprise employers‘ equal evaluation was one-sixth. It was thus clear that the public 

institutions‘ evaluation was higher than the enterprise employers. Third, about 42% of employers‘ 

evaluation on the postgraduates was "better", while the proportion of evaluation on the undergraduates 

was 25%. So whether they were organs or public institutions or enterprises, the employers‘ evaluation 

on the agricultural graduates of different degree levels showed an increasing trend according to the 

degree level from low to high, namely the sorting order of satisfaction evaluation was: postgraduates > 

undergraduate > juniors. Fourth, the evaluation gap between masters and undergraduates was 

narrowing increasingly, while the evaluation gap between juniors and postgraduates, undergraduates 

was widening increasingly. 

6.2.2 Classification Evaluation on the Agricultural Graduates of their Employers  

In order to comprehensively and meticulously evaluate the agricultural graduates, we selected 10 

related reference indexes of basic quality and counted the results of classification evaluation on the 

agricultural graduates of different employers in various regions (Table 10).  

Judging from the above result, we can see that employers‘ evaluation on the agricultural postgraduates 

was quite satisfied, especially the evaluation on four indexes of knowledge structure, professional 

ethics, group spirit and thinking ability was higher, but the evaluation on the foreign language level, 

scientific research scientific popularization and organizational ability of agricultural postgraduates was 

"general"; the evaluation on the majoring indexes of agricultural undergraduates was "good", in which 

the evaluation on three indexes of knowledge structure, team spirit and professional ethics of 

agricultural undergraduates was higher, but the evaluation on the foreign language level, scientific 

research scientific popularization and others ability of agricultural undergraduates was "general"; the 

evaluation on the majoring indexes of agricultural junior college students was "general", especially on 

the indexes of foreign language level and scientific research scientific popularization. But by contrast, 

the junior college students obtained the evaluation of "good" on the indexes of professional ethics, team 

spirit, organizational and management ability and social communication ability. 
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Table 10. Classification Evaluation on the Agricultural Graduates of Different Departments in Various Regions 

 
Employer knowledge 

structure 

foreign 

language  

thinking 

ability 

organizational 

management  

social 

communication 

research 

ability 

language 

ability 

professional 

ethics 

team 

spirit 

other 

ability 

Agricultural 

postgraduate 

A1 +++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
B1 +++ ++ ++ +++ ++ +++ ++ +++ +++ +++ 
A2 ++ ++ ++ + + + + ++ ++ + 
B2 ++ +++ ++ ++ ++ ++ + ++ ++ + 
A3 +++ + ++ + ++ ++ ++ ++ ++ ++ 
B3 +++ +++ +++ ++ ++ ++ ++ +++ +++ ++ 
A4 ++ + ++ ++ ++ ++ ++ ++ ++ ++ 
B4 +++ ++ +++ ++ ++ ++ ++ +++ +++ ++ 
A5 ++ + ++ + ++ ++ ++ +++ ++ ++ 
B5 +++ + ++ + + ++ + +++ +++ + 

A6+B6 ++ ++ ++ + + ++ ++ ++ ++ ++ 

Agricultural 
undergraduate 

A1 ++ ++ ++ ++ ++ ++ ++ ++ +++ ++ 
B1 +++ ++ ++ ++ ++ ++ ++ +++ +++ ++ 
A2 ++ + + ++ + + + +++ +++ + 
B2 +++ ++ + ++ ++ ++ + +++ +++ + 
A3 +++ + ++ + ++ + ++ +++ ++ ++ 
B3 ++ ++ +++ ++ ++ + ++ ++ +++ ++ 
A4 ++ + ++ ++ ++ + ++ ++ ++ ++ 
B4 +++ + ++ ++ ++ ++ ++ +++ +++ ++ 

A5 ++ + + + ++ + ++ ++ ++ + 

B5 ++ + ++ + + + + ++ ++ + 

A6+B6 ++ + ++ ++ ++ ++ ++ ++ ++ ++ 

Agricultural 

junior college 

student 

A1 ++ ++ ++ ++ ++ ++ ++ ++ +++ ++ 
B1 +++ ++ ++ ++ ++ ++ ++ +++ +++ ++ 
A2 ++ + + ++ + + + +++ +++ + 
B2 +++ ++ + ++ ++ ++ + +++ +++ + 
A3 +++ + ++ + ++ + ++ +++ ++ ++ 
B3 ++ ++ +++ ++ ++ + ++ ++ +++ ++ 
A4 ++ + ++ ++ ++ + ++ ++ ++ ++ 
B4 +++ + ++ ++ ++ ++ ++ +++ +++ ++ 

A5 ++ + + + ++ + ++ ++ ++ + 

B5 ++ + ++ + + + + ++ ++ + 
A6+B6 ++ + ++ ++ ++ ++ ++ ++ ++ ++ 

Note: With the digit of 1, 2, 3, 4, 5 and 6 respectively represents each of six statistical regions: 1.North China Region (Agricultural University of Hebei); 2.Central China 

Region (Huazhong Agricultural University); 3.East China Region (Nanjing Agricultural University and Shandong Agricultural University); 4.Northeast China Region 

(Shenyang Agricultural University); 5.Southwest China Region (Sichuan Agricultural University); 6.Northwest China Region (Northwest A&F University). With the letter 

respectively represents different nature of employers: A represents all kinds of enterprises; B represents organs and public institutions including colleges, universities, 

scientific research institutions and promotion agency. The combination of digit and letter such as A1 represents the evaluation of enterprise employers in North China 

Region, and the rest can be done in the same manner. 

7. Prediction about the New Job Position Types of the Agriculture-related Departments in 

Representative Provinces 

Through the practical investigation on the provinces of Jiangsu, Hubei, Sichuan, Liaoning and Hebei, we 

found that the demand for agricultural specialized and socialized services was becoming larger and 

various new-type rural socialized service profession was arising at the historic moment with the 

development of modern agriculture and the speeding up of new rural construction process. The 

employers investigated generally thought the most desired types of new emerging profession in 

agricultural discipline were agricultural products agent, specialized cooperative organizations principal, 

industrial management professional managers, rural tourism managers, agricultural products quality and 

drug safety inspectors. In addition, the agricultural management department of government thought that 

the future needs "agriculture information secretary", the scientific research institution needs "laboratory 

operators", "agricultural storage and processing" and "agriculture high-new technology development 

personnel", the promotion agency needs "food quality security officer" and "agricultural technical service 

personnel", and the agricultural enterprise mostly needs "produce quality security officer" (Table 11). 

According to the investigation, the demand for the degree of new job position was mainly master and 

undergraduate. More than 80% posts required bachelor and master degree in the relatively developed 

region of East China, while the main body of demand was undergraduate degree and the minority of 

demand was junior college degree in the provinces of Hubei, Liaoning and Hebei. It was also known that 

the post requirement of higher agricultural education and research was mainly the graduates of 
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postgraduate and above degree. The most demand for new type of agricultural professional talents was 

agriculture-related enterprises, the second was agriculture-related social organizations and promotion 

agency, and agricultural management departments of the government, agricultural colleges and 

universities and agricultural scientific research institutions basically had not the demand for new 

emerging professional talents. The main demand for new emerging professional talents of agriculture-

related enterprises was mainly technology and marketing talents, and the main demand of agriculture-

related social organizations was mainly management and technology talents, while the main demand of 

promotion agency was mainly management and technology talents. 

Table 11. Prediction about the New Job Position Types of the Agriculture-related Departments in Related Provinces  

Province Requirement Types of New Job Position 

Hubei 

Agricultural product agent, Specialized cooperative organizations principal, Agricultural produce quality and 

drug safety inspectors, Rural biogas energy technology service personnel, New rural construction planners, 

Industrial management professional managers, Agricultural network engineer, Polymer biological monitoring 

personnel. 

Lioaning 

Agricultural products processing technology personnel, agriculture information technology personnel, 

Agricultural ecological energy personnel, Agricultural planning and design personnel, Agricultural biology 

engineering personnel, Agriculture international trade personnel, Modern agricultural management personnel. 

Jiangsu 

Agricultural product agent, specialized cooperative organizations principal, food quality security officer, 

agriculture information secretary, agricultural technical service personnel, industrial management professional 

managers, rural tourism managers, laboratory operators, agricultural storage and processing, agriculture high-

new technology development researchers. 

Sichuan 

(Agricultural) industrial management professional managers, Specialized (industrial) cooperative organizations 

principal, (agricultural) rural tourism managers, Land circulation broker, Ancient architecture garden planning 

and design, Ecological tourism, Animal health technology development, Pet food, Forest product exploitation, 

Forest resources evaluation, Forestry property transactions professional brokers, etc. 

Hebei 
Agricultural product agent, Agricultural cooperation organization managers, food quality security officer, Rural 

new energy technology personnel, Farmers residential design personnel. 

 

8. Conclusion and Suggestions 

8. 1. Conclusion 

According to the investigation on the training and employing status of China‘s agricultural professionals, 

we can get the following basic cognitions and judgments at present:  

·First, instead of being weaken the advantage and characteristic of agricultural and forestry 

colleges and universities have been strengthened in the multidisciplinary and comprehensive 

process. With the needs of economic, social development and agriculture, farmer and countryside 

construction, agricultural and forestry undergraduate colleges and universities greatly strengthened the 

discipline construction and development of agriculture-related management, engineering, science, 

pedagogy and applied arts and sciences. In terms of scientific research, agricultural and forestry 

undergraduate colleges and universities set targets on promoting national and local economic 

construction and social development, focused on the basic research in the fields of biological resources 

innovation and utilization, biological function genome, agricultural hi-tech innovation and integration, 

sustainable development of agriculture and the applied research in the fields of crop breeding, animal 

husbandry and aquaculture, agricultural product processing, agricultural ecological environment 

construction, etc. However, the preponderant discipline was agronomy and the characteristic of 

discipline was life science in agricultural and forestry undergraduate colleges and universities, this 

fundamental advantage and characteristic were still not weakened. 

·Second, though the proportion of agricultural and forestry undergraduate colleges and 

universities has declined, they were still the main body of China’s high-level agricultural 

personnel training. The proportion of higher agricultural and forestry undergraduate colleges and 
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universities in national colleges and universities at the same level presented a declining trend, but the 

high-level agricultural personnel training of China still maintained a faster speed and larger scale 

whether in the index of degree authorization‘s or graduates‘ number. With the improvement of school-

running conditions, the amount and level of personnel training were all ascended considerably, and the 

decline of colleges and universities‘ number and proportion did not make agricultural and forestry 

undergraduate colleges and universities lose the status of the main force of training agricultural 

professionals.  

·Third, along with the reform and development, there were some urgent problems to be solved in 

the process of training agricultural professionals. 

1. The traditional preponderant specialties have not shown the advantages in the enrollment. Judging 

from the professional ranks of the enrollment, many traditional agricultural specialties such as crop 

cultivation science, geoponics, horticulture, soil science did not come out at the top, while some 

emerging or popular specialties such as food science, food science, food quality and safety, landscape 

plant and ornamental horticulture occupied the front rank.  

2. Some traditional preponderant specialties have faced the dilemma of talent abruption. Such as the 

fishing science specialty belonging to fishery fist-lever discipline of agronomy category, which rankings 

of enrollment of doctor and master were all listed at the end without considering other independent 

setting specialties, and this specialty even already didn‘t recruit Ph.D. students for two yeas. If this 

situation continues, there is an abruption condition of high-level research professionals of fishing 

science.  

3. The running space of traditional agricultural specialties was powerfully squeezed powerfully. In the 

multidisciplinary process, agricultural and forestry undergraduate colleges and universities set up and 

expand many non-agricultural specialties in order to survive and develop. While many comprehensive 

universities set up agriculture-related specialties by virtue of their advantages in the running scale, 

discipline construction, talent reserve and running location so as to expand discipline areas. In contrast, 

the proportion of agricultural students (especially undergraduate and junior levels) in agricultural and 

forestry undergraduate colleges and universities has the trend of declining year by year. 

4. There were many problems in setting specialties, running conditions and building up contingent of 

teachers. In terms of the school-running orientation, some colleges and universities blindly ascended 

and invested a lot of energy to striving for building the programs of master and doctor degree, 

postdoctoral mobile stations and key disciplines. But the investment in the undergraduate and junior 

teaching was obviously insufficient and there was still certain disparity between the professional setting 

and social demand. In addition, the excellent teacher resources of province-owned agricultural colleges 

and universities lost seriously, while in order to meet teaching evaluation and scale expansion needs, 

various colleges and universities focused on introducing a large number of young teachers, which made 

the teachers‘ overall teaching ability and teaching level must be further improved. 

8. 2. Suggestions 

According to the above analysis, we could see that there were still a series of problems in training and 

employing China‘s agricultural professionals. But fundamentally speaking, solving the problems of 

talents training and contradiction between supply and demand depends on the national economic 

structure being further optimized and the macroeconomic situation being further improved, and depends 

on the agricultural industrialization process being further sped and the agricultural socialization service 

system being further improved. This is a long-term complex systematical engineering, which needs the 

social collaborative cooperation and corporate support. 
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·First, the government should strengthen the support for the agricultural education and college and 

university students' employment. 

1. The functional departments of government should strengthen macroscopic readjustment and control 

and policy support. They should establish multi-level investment channels in which the government is 

the main body, strengthen the investment and policy inclination for higher agricultural colleges and 

universities, and regard the investment of agricultural education as an important content in the annual 

budget, so as to ensure the financial investment in higher agricultural education of central and local 

governments at different levels, and encourage social parties to cooperate in running schools with 

higher agricultural colleges and universities. 

2. Overall implement the graduate service grassroots projects of "three supports and one assistance", 

"college students village officer ", etc, and then promote them on the basis of which. Introduce some 

preferential policies and measures of encouraging agricultural graduates to find employment in rural 

areas, set the salary bottom line of graduates working in rural areas and rural enterprises, set the same 

social security with public institutions, and provide policy support for professional title evaluating, 

settling, etc. At the same time, provide preferential policies and loan support for the self-employed 

agricultural professionals, encourage agricultural graduates to establish economic entities in rural areas 

and be engaged in planting, breeding and producing and operating activities. 

3. Further reduce and exempt the tuition fee of agricultural graduates; establish and perfect the 

unemployment security system for college and university graduates, cultivate and standardize the 

employment market, and promote the optimization configuration of talents; strengthen the information 

construction, and develop online intangible market vigorously; construct diversified employment 

channels of agricultural graduates, formulate preferential policies, and guide them to find employment in 

grass roots and western areas of China. 

4. Strengthen the reform for current agricultural technology popularization system, and made this team 

to be full of vitality and efficiency, while provide more practical policies and system security for more 

agricultural graduates to enter the agricultural technology popularization system. 

5. Gradually constitute or introduce laws and regulations, security and inspiration policies and innovation 

system of supporting agricultural science and technology talents‘ cultivation and education, agricultural 

technology innovation, agricultural production and management, agricultural labors‘ employment, etc, 

strengthen the investment in agricultural science and technology field, and guide the combination of 

agriculture, science and technology, education and popularization. 

·Second, higher agricultural colleges and universities should display the "agricultural "characteristic, and 

constantly improve the quality of training talents. 

1. Higher agricultural education must keep up with the time, deepen the reform of education and 

teaching, try to attract excellent students and constantly adjust the professional structure, accelerate the 

disciplinary construction pace, gradually establish the discipline system adapting to the development of 

agricultural modernization, optimize course structure and refine teaching contents, value and strengthen 

training the students‘ abilities of practice, innovative and venture, and constantly improve the training 

quality of professionals in agricultural discipline. 

2. To gradually adjust the enrollment scale and structure according to the needs of society especially 

the development speed and status of agriculture-related enterprises. In the circumstances of total 

enrollment scale‘s basic stability or slight increase, we should expand the enrolment of professional 

degree graduate students, reduce or even cancel the enrolment of agricultural junior college students, 

and appropriately increase the proportion of undergraduate students. 



 

 344 

3. To strengthen the employment guidance, and broaden the employment channels. To strengthen the 

students' ideological education and change their conception of career-choosing, consummate 

employment guidance contents, and strengthen the service consciousness. Through setting up 

employment guidance course, entrepreneurial training class, etc, actively provide the consultation of 

information, policies, laws and regulations and technical guidance, broaden the graduates‘ employment 

channels. 

·Third, the employers should set up scientific outlook on using personnel and establish long-effective 

mechanism of employing. Each agriculture-related employer may establish a special fund to support 

agricultural students to studying innovation projects, implementing production-teaching-research 

cooperation, and strengthen communication and cooperation with agricultural colleges and universities 

striving for obtaining imperative agricultural talents. Enterprises should also change the employment 

conception, and establish fair, impartial, flexible and efficient talent introduction mechanism, and 

establish a scientific and reasonable evaluation and incentive mechanism. 

·Last, agricultural graduates should change the employment concept and improve their own quality. 

Agricultural graduates should change the employment concept, set up the correct employment and 

professional concept, change the thought of despising and hating agriculture, and aspire to dedicate 

themselves to agriculture and take roots in grassroots. Get rid of the psychology of pursuing stability 

when choosing career, break the traditional concept of employing at one time throughout their life, study 

hard and continuously improve their own comprehensive competitiveness. 
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1  Background  

Europe‘s agri-food industries are being radically re-shaped by international policy changes, combined 

with a diverse range of growing public concerns, including climate change and energy supply, 

environmental sustainability and animal health and welfare. A series of EU Foresight studies has 

highlighted the unsustainable dependence of current food production systems on declining natural 

resources, and identified the need for Agriculture Knowledge and Innovation Systems (AKIS) to meet 

what is seen as a likely emerging global food crisis ([1], [2], [3]). 

The concept of sustainably-competitive agriculture developed by Purvis et al. [4], is a value-adding 

marketing strategy predicated on real advantages that can be gained by optimising agronomic and 

ecological performance.  It involves the development of innovative, knowledge-based production 

systems that confer demonstrable advantages in terms of reduced environmental impacts, and 

improved food quality and animal health.  Much of the knowledge necessary to implement this concept 

already exists.  However, the provision of innovatation support systems for all those involved in the 

sector is a fundamental requirement for development of a sustainably-competitive agriculture. 

 

2 Conceptual Model 

With the unprecedented economic, environmental and social complexities that now need to be 

addressed within farming and food, priority needs to be given to the following systems criteria: 

 Profitability at farm level, 

 Production of market required food products, 

 Meeting animal health and welfare needs, 

 Environmental sustainability, 

 Coping with climate change, 

 Energy efficiency 

In any system that is fundamentally reliant on natural processes, sustainability is strongly dependent on 

environmental conditions. Thus, the concept of sustainably-competitive agriculture places a central 

importance on the harnessing of natural advantages provided by the local environment, as illustrated in 

Fig. 1. This conceptual model applies specifically to livestock production systems, however, analogous 

models for crop production would feature basically similar components, e.g. integration of plant 

genetics/breeding, crop nutrition/husbandry and pest/disease control strategies to gain maximum 

advantage from adaptations to local agronomic and environmental circumstances. The relative 

importance of the various components of any specific model will be highly context dependant, varying 

between countries, regions, farming systems and production/marketing enterprises.  
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The model aims to position European agriculture in the middle ground, between industrialised farming, 

and the niche opportunity provided by organic farming. Development of the model could achieve a clear 

marketing advantage for the food products produced. Analogous concepts have been articulated in the 

UK and US as a means to address the wide-ranging complexity of food sustainability.  The Royal 

Society [5] outlined the need for sustainable intensification of agriculture, and a recent foresight report 

sponsored by the UK Government Office for Science [6] highlights the need to address global 

sustainability in food and farming for an expanding human population.  In the US, attention is being 

given to what is termed Agriculture of the Middle, which aims to ensure the continued economic viability 

of medium sized farms ([7], [8]). Further to this, a recent call has been made for transformative changes 

to the markets, policies and science underpinning US agriculture [9]. 

 

Fig. 1: The architecture of a sustainably-competitive agriculture (after Purvis et al., [4]) 

 

 

 

 

3. An Agronomic Model  

A more specific agronomic model for sustainably-competitive grass-based dairy and beef production 

systems is illustrated in Fig. 2.  
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Fig. 2: An agronomic model for grass-based cattle production systems (after Purvis et al, [4]). 

 

This example identifies the potential multifunctional benefits to be gained from a much more holistic 

approach to system development.  As is further described in greater detail by Purvis et al. [4], the 

agronomic performance of grass-based ruminant systems is ultimately dependent on optimising the 

functionality and interactions between the model‘s two epicentres, namely rumen function and pasture 

function.  While the complex biological processes involved need to be further elucidated, much of the 

knowledge required to embark on further development of this model already exists. What is lacking, is 

firstly an economic framework that adequately recognises the wider benefits to be achieved; and 

secondly, a coherent and integrative support system that incentivises its development and adoption. 

 

4. Implementation of the Sustainable Competitiveness Concept 

To realise the full benefits of the sustainably-competitive concept, it will be necessary to ensure close 

multidisciplinary collaboration and organisational coordination in system development at all points along 

the value chain, from the producer to the consumer ([10], [11]). The aforementioned European Foresight 

studies ([1], [2], [3]) have highlighted the emerging need for new forms of organisational structure to 

realise the necessary level of collaboration. In consequence, a number of countries have, or are putting 

in place, new institutional arrangements designed to ensure more effective interaction between the 

organisations and interests engaged in the generation, translation and dissemination of knowledge. An 

intial analysis of requirements to develop the concept of sustainably-competitve agriculture [12], 

highlights the need for greater priority in agri-food education, and in particular, the need for 

comprehensive integration of the following disciplines within educational programmes: 
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 Environment – to understand the functional benefits of optimised ecological performance  

 Plant/Animal genetics – to understand the benefits of genetic potential  

 Plant/Animal nutrition – to optimise genotypic potential 

 Food for flavour/health – to optimise product quality through the production process 
 

Some important generic objectives for the effective harnessing and utilisation of new and existing 

knowledge are identified in Table 1. 

 

Table 1:  Generic objectives for the effective harnessing and utilisation of knowledge in developing new 

food production systems  

Theme Objectives 

Integrated 

Systems 

Development of economically and environmentally sustainable production 

systems that are customised agronomically and ecologically to local conditions 

Environment 
Protection of unique regional natural and cultural heritage that is critical to 

establishing product quality and marketing advantage 

Biodiversity 

Protection and functional utilisation of all aspects of biodiversity, including the 

genes, species, communities and ecosystem processes within production 

systems 

Crop/Animal 

Performance 

Utilisation of the evolutionary adaptations of crops/livestock, and interactions 

between genotype, nutrition and environment to achieve optimal product quality 

Animal Health 

& Welfare 

Achievement of integrated health and welfare management through the 

development of animal husbandry objectives that achieve optimal performance 

Pest & Disease 

Resistance  

Development of enhanced resistance to crop and livestock pests and diseases 

through application of improved husbandry, systems management and the 

integration of advances in genetic and molecular biology 

4.1 A System-orientated Approach 

Currently, the generation of new knowledge in agri-food systems is all too often undertaken by 

investment in short-term projects that seek to exploit individual components of the wider system. 

Knowledge derived by this reductionist approach has a fractal and probably infinite structure leading to 

rapid ‗information overload‘ [13]. As objectives, interests and the outputs from different research 

frontiers become increasingly isolated, a situation is created where practical integration of knowledge, 

including advances in molecular biology and genetics, into systems that effectively harness complex 

natural processes becomes significantly more difficult [14]. To overcome these shortcomings, the 

generation, application, demonstration and practical uptake of knowledge must be successfully 

integrated into a holistic ‗food chain‘ approach, involving producers, processors and retail systems. In 

deploying a fully integrated approach, it will be essential that a framework is created that clearly 

articulates common overall goals and purpose, and identifies the building blocks of knowledge and 

expertise needed to achieve the ‗valued-added‘ benefits of the systems developed. 

4.2 Knowledge Translation and Application 

Knowledge use is critical to the progressive development of a sustainably-competitive agriculture. 

Inadequate resources are being deployed in extension and advisory services, and more crucially in 
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knowledge management, translation and transfer processes [2]. Only by engaging all stakeholders, 

ranging from governments and national research and education institutions, to producers and business 

orgsanisations, including marketing, retailer and consumer interests, can the concept of Sustainably-

Competitive Regional Agri-Food Systems be realistically developed. In developing innovative new 

systems, it is essential that a strategic framework (such as that illustrated in Fig. 2) be created to guide 

a systematic consideration of both research and educational needs; and that an integrated agenda is 

developed specifically to address knowledge translation and application issues. 

4.3 The Crucial Role of Education  

Incorporation of the knowledge created in recent decades into re-designed educational programmes is 

an imperative for development of sustainably-competitive agriculture. Such educational programmes are 

required at all points along the food chain. The aim of new educational programmes should be to shift 

mindsets to ‗think food‘ by developing a ‗fork to farm‘ perspective.  How this can best be achieved is 

outside the scope of this paper, however, some important issues are touched upon below. 

In undergraduate education, it is imperative that the farm, food and environmental dimensions of the 

conceptual model are fully integrated. The convention of separate education systems for ‗Agriculture‘ 

and ‗Food‘ disciplines, does not address the challenges outlined above. Only when the ‗Food‘ 

dimensions of the Sustainably-Competitive model (Fig. 1) are recognised, does the centrally important 

role of the Environmental dimension become clearly apparent. Creating a holistic understanding of the 

model, is also likely to require the development of well-designed taught M.Sc. programmes to build on 

the intial foundation of undergraduate learning.   

In regard to farmer education, food production should again become the primary focus, complimented 

by training in the business and innovativation dimensions that will be essential in capitalising on the 

opportunities for new systems development. For the existing highly educated workforce built-up in 

recent years, Continuing Professional Development (CPD) courses will be an imperative in shifting 

attitudes towards new food production goals. Indeed, the provision of nationally accredited CPD courses 

in agri-food is a pre-requisite for strategic developed in the sector. 

5 Strategic Initiatives 

Urgent attention needs to be given to restoring the necessary balance between the education and 

research functions of third-level institutions, and to developing a wider perspective of knowledge 

translation and educational delivery. Such an initiative would be opportune in facilitating the uptake and 

use of existing and newly-created knowledge within an overall systems approach. It would also lead to 

much needed rationalisation of the roles played by the different agencies (Universities, Technical 

Colleges, Research Centres, Advisory Services etc.), and provide a focus for development of Regional 

Agri-Food Innovation Networks, operated as public-private partnerships.  

Comprehensive understanding of the sociological processes involved in bringing about innovative 

change, either technological or organisational, is an imperative requirement. Leadership of the 

innovation process by ‗Champions‘ is likely to be crucial for success. The determination of innovation 

needs should not be the exclusive domain of governmental or research organisations. Increasingly, 

Public-Private Partnerships are being seen as important organisational structures for the development 

and implementation of technical and social innovation. Such multi-stakeholder networks are likely to be 

essential to achieving a necessary shift from the current research-driven process, to development of an 

agri-food innovation system [15].  

To meet the context dependent needs of Sustainably-Competitive Regional Agri-Food Systems, an 

anologue of the US Land Grant Colleges, may merit consideration. These colleges were originally 
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established to have a strong extension role in delivering new knowledge to potential rural users. Such 

an extension model would position the higher education organisations to act more directly as 

intermediaries and knowledge brokers in developing indigenous food chain business clusters, and 

provide a structured system to meet not only the research requirements of rural regions and businesses, 

but also their eduction and training needs. 

 

6 Conclusions 

Public good concerns are inherently multi-dimensional, and relate to such crucial strategic areas as 

policy formation, climate change, energy supply, food safety and wider environmental concerns. 

Agriculture, like other natural resource-based industries, is critically dependent on concerted public good 

funding as the only realistic means to ensure effective support for longer-term systems development 

that addresses these areas. The value-adding strategy of Sustainable Competitiveness can therefore 

only be achieved by the development of a CAP-based Public Good funding system dedicated to guiding 

and supporting public-private partnership in the transition of agriculture from the predominantly 

production/output focus of former EU Common Agricultural Policy, to more consumer/society-orientated 

multi-functional models.  
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