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Introduction

Universities of Agriculture and Life Scien@serarmore challenged in delivering high quality
outcomes in their core missions of education, research and innovation in support of sustaine
devel opment in the rural economy. Here the
sense tanclude, for instance, such disciplines as Forestry, Food Science and Technology, and Wz
Resource Management.

Through their various disciplines the Universities of Agriculture and Life Sciences provide the
actors for the rural areas worldwidéhevidxpertise to address the new economic, societal and
environmental challenges with regard to sustainable rural development: technological innova
economic development, food security, food safety, rural depoperaticelldioesource use,

climé&e change, biodiversity, and the protection of natural resources.

The universitiesd mission, in part, is to ed
the strategic actors of development in their areas of influence. Theay ametrderénrurs who

will drive innovation in the rural environment.

Universities should-actively contribute towards creating a better future in the rural economy. The)
can be major players in long term innovation initiatives through pareenstipsUretversities

and the rural economy. These partnerships aid the transfer of knowledge and technology,
implement relevant research and innovation programmes that promote added value in the r
environment to address societal expectations.

Sudt partnerships are most likely to develop where a university responds to local challenges. T
approach is valuable regardless of the count
to act in support of the challenges and opportiimairdmimediate rural economy. By concentrating

on those aspects, the Universities of Agriculture and Life Sciences will surely ensure that the
generations of leaders and entrepreneurs in their disciplines have the expertise and motivatio
respondo the challenges of change in the rural economies.

GCHERA, the Global Consortium for Higher Education and Research wag\duicuttedein

1999 by the presidents of three universities: lowa State University (USA), Kiev University (Ukraine
Humbld University (Germany).

This consortium was set up as a global assetiatitbe aim tewvklop a global system of
cooperation in Higher Education and Reseagicultumg, tengthen the influence of the
universities in agriculture at the ¢goehlby reinforcing twlaboration with the international
organizatiomsdthe companies

The consortium holds a global Conference every two years since its creation, each conference &
organi zed by t he.PRvioesconderenitad beer argarezetiorstendany r y
(Netherlands) in 1999, San Francisco (USA), Kiev (Ukraine), Hangzhou (China), San Jose (Costa
and Nairobi (Kenya). This book of proceedings reportsVdorlthéC@nference held in Beauvais,
France.



Foreword
Loic SauvéeChair of the International Program Committee

Dear GCHERA conference participants, we are proud and happy to present in these proceeding
communications presented attBEAERA conference held in Beauvais-29n2047.

These proceeds feature all the keynatep e ak er s 6 S p e e cdomrbuted s we
communicatiorganizedroundour sub themesHEAucation for Sustainable Rural Development,

B- Research and Innovation Strategregtr@rship Strategies with Local StaishB&teategic
Positioning of Universities of Agriculture and Life.Sciences)

These contributions provide a worldwide perspbetsecfour fundamental issues.

Firstly,lte leading role of educatidhe development of contemporary rural sotietiedound is

the need to balanceribeessitio produce safe and healthy food as welcasWwable resources

with the importancenafintaingbiodiversity, environmental managemgmitangl global warming.

This theme shed light onnibeesarydevelopment okw competences for students and new
concepts such as holistic approchesmplemented witlew prograsrvand new degrees.

Secondlyhe role of research in this comrajeconomy is crititae Universities of Agriculture

ard Life Sciences take an active part in the knowledge ecoaiohtycatevelsas a ceator of
knowledge, througihause research centers or collaborations with external research centers; and a
a knowledge transfer actor, towards major stak@tedersvo roles have to be questioned in
considering the wide diversity of local issues at stake worldwide as well as the globalization of
research activity. The issue of organization of research activities, in the form of platforms, clus
parksand incubators is also of tremendous importance for the success of the UAluSthretheir roles
future of rural communities.

Thirdly,he Universities of Agriculture and Life Sciences do not act alone but have to interact with th
environment his quetion of coordinatiohactionsbetween several categories of actors (private
companies, organizations of producers, local, regional and national, madriguivedigsoups,

social networking grgupsrequently at the heart of successful ppsi@Etsteen UALS ameir
local/regional partn€ysestions such as trustastgg relationships, and innovations in new kinds

of partnerships have been addressed throughout the conference with living examples from all ove
world.

Finally, theugstion of strategic positioning has disoatidressed. Due to specifiottidiseir
institutional, cultural and economic environment, the University of Agriculture must be able to d
themselvebeir strategyhisessentidbsue crystallizes #imve pointeow could the UALS better
shapetheir strategyW®hat are the key strategic, managerial, organizational topics for the next fifty
yearsHereagain these proceedings pravidererview by keynote speakénse challenges for

new goal®be implemented BRLS withtheir competitive academic and research environment.

All the communications have been selected on the basis of quality, originality and relevance to
development of innovative sustainable approaches for the agriouéireabmamunities. These

papers reflect the strong and up to date implications of Universities of Agriculture and Life Scienc
62 countries for strategic issues related to education, research, agricultural and rural developr
policies within a glbapproach of sustainable rural development.

We would like to thatkthe keynoteeskers as well as contributed papers contributors for their
implication and involvement in the future of agricultural and rural dawenuhdiesdd.
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Welcoming remarks

PhilippeChoquet

Presdentof GCHER

Presidentof CA

Presidentof hstitutPolytechniquelLaSalle &awais

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 hos
7hworld conference.

For this conferenceuyare more than 200 delegates, coming from 62 countries, representing more
than 120 institutions.

GCHERA? What is GCHERA é A difficult name t
some of you are discovering.

Initially GCHERA was a projeqh s&t1l998 between 3 leading universities: IOWA STATE, KIEV, and
HUMBODLT University, whose delegagefere today. Through education, mobility of students and
faculty, research projeatstbe project aimed at mdxangpdaries and frontiers, ircylartithose

between East and West at that time .In order to make this possible, GCHERA organized from
beginning, Conferences tiefolighout theorld: Amsterdam, San Francisco, Kiev, Shanghai, San
Jose, Nairobi and €& Beauvai s.

Great moments of dismrss exchange of ideas, and networking which allowed GCHERA to become
a true network.

As a result of these conferences, GCHERA has been morentbatingdteiweprople: it has
resulted in effective exchangeis dreshchmarkingnabling to lllbridges 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 reg
associations such as BRh the US, ICA in Europe, Associations of Rectors from CIS countries,
AAACU in Asia, RUFORUM and FARA in Africa, Rectors and Deans-litem Zestiatiaetc. .

and my sincere Athank youo goes out to them.
structure GCHERA.

GCHERA cannot be a static project, it has to be a living and dynamic one, capable of adapting t«
evolution in Highe educati on, to gl obal chall enges, t o
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 misianitgfaf co
institutions of Higher Education, eager to coordinate their projects in order to better serve
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stakeholders, to better serve agriculture in a wide sense, to contribute actively to the global millen
objectives.

Our LASALLE motto throughbue wor | d is : ATogether and by

A Toget hthat @achrdueatiosal institution has to be fully committed to its local community ar
Aby as sneanghat ivé hawe do, work together throughout the world to improve efficiency anc
shareexperience. We all can apply that motto to GCHERA: yes we have to be entrepreneurs in
environment to serve the local community and yes GCHERA may help each one of us to better <
our mission.

GCHERA has to be our shared vision,. GCHERA iitaityofysb us take it up.

Thank you for your attention.
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Message from the host institution

Gérard Fries
Chairman of LaSalle Beauvais

M. TONSAGER, Under Secretary for Rural Development, United States Department of Agriculture.
M. le Préfatepresenting the Governmiethie-renciRepublic

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, MagbBeauvais

Dear Rectors and Deans, dear congressists,

Ladies and gentlemen,

Welcome to LaSalle Beauvais,

As chairman of the board of trustees of LASALLE Beauvais, | am very proud, with Philippe, to wels
you in our school Institut PolytechnigdellEABeauvais. LASALLE Beauvais is in fact a French
fGrande Ecale, or gani zed as a graduate school, dedi
Al t hough you dondt see GrandEcpléebecawse vee weremsetam e o f
in 1854, moreless at the time as the American Land Grant colleges.

Why am | tal king about hi story? Because, i f
vision of your future.

LaSalle was set up at the time of the industrial revolution in Franoerswhene fstarving in rural

areas leading to a important rural exodus, causing greater poverty in the cities. At that time,
Christian brothers congregation, founded-Baplesia De LASALLE, decided to set up a higher
education institutiontodepel | eader ship in agriculture and i
a sustainable development in rural areas: a
Since then, of course, the context has changed but the challenges remain, in Eramakirin Europ
many parts of the world.

| am also receiving you on behalf the LASALLE Universities network, and | am also very happ
welcome our colleagues and partners LASALLE Universities from Colombia, Mexico, Brazil anc
Philippines. Together we arsumg the dream to fight against poverty by tackling its roots in rural
areas.

| can also give you the vision of someone involved in industrial activity in a big international com
involved the protection of environment: | am Veolia EnvironrienograinRE&2anager.

Veolia Environnement is a large coimpaesestingly founded at the same moment when LaSalle
Beauvais has been created. Veolia was created in 1853 by"\apdheofiréti PPP contract ever
granted to a private company (Compiagmerale des Eaux) in the world and dedicated to water
management of the city of Lyon. Veolia Environment addresses four major challenges of our wol
the early XXcentury: water, waste, energy and transport.

In conclusion you are working aulage, addressing major Life science issues; you have a bright
future because you are managing key scientific issuesstfoerthay?2¥or which transnational
cooperation is essential In this respect GCHERA has to play a key role for, éorr ghshbaitions
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 Re
Picardie, represented by President Claude GEWERC, the Mayor of Beauvais, Caroline CAYEUX, ¢
curse, the French government represented by
Finally we have had also the support from partner companies: GROUPAMA and CREDIT AGRICC
Thanks for them and thanks to you to be here, today, for this evengoand vewistiruitful
congress.
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Message from tHdayorof 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 Claudgewerc, 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

Miste Georges Fauré, Chairman of the UPJV University of Picardie Jules Verne Mister Luc DEL
President of the Regional Chamber of Agriculture of Picardy Mister Gerard Fries, President of La
Beauvais

Mister Philippe Choquet, Director of the Polptithted laSalle

Mister Philippe HINCELIN, Chairman of Agrosphére

Mister Cyril MOTTE, Chairman of the Entrepreneurship Network Picardie

Ladies and Gentlemen, Dear friends,

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

This globabasortium for higher education and research in agriculture is being held for the first time
France.

The city of Beauvais and the Beauvaisis agglomeration are proud to host this international event v
brings together 300 university presidents andfdeaversities in agriculture from the whole world
and representatives of leading French, European and international authorities as well. The isstL
important because its aim is to make universities the major players concerning the agricult
challages of the twedfitgt 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 educ
and research in aghiure as a prerequisite to solving food safety and environmentéh@roblems.
Urban Community of Beauvaisis is pleased that this global consortium is ch&hégy Mister
Choguet, chairman of The Polytechnic Institute.

It is for us the sign obalde recognitietihe 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 1
than 1500 students and which has recently opened new majorsoit éx@eleamber of the
competitiveness cluster "Industries aRegsbgimees” (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 ha# been initiate
September 2012, students will have the possibility to move into functional and well equipped hom:
the hearBeauvaisThey will also benefit from the student life in Beauvais, full of entertainment.
Considering that student housing is a milgogeh#he 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 BeauvMsywas held on
17th. It is for Beauvais synonymous withitypodad dynamisfiithe many agricultural
establishments here today are recognized for the quality of their teaching. | have no doubt that
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Lasalle Institute will testify and show its specificity and its excelleResaomcAgrd-ood and

Health, analso on Environment : Water and Earth.

I welcome the President of global consortium GCHERA, Philippe Choquet who works with much el
and determination to highlight the interests and expertise of all the regional actors in agriculture's h

educatian
| thank all the participants in this conference for their willingness to get involvefirsh the twenty

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

Mr. be 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 msBblytechnique LaSalle Beauvais,

Ladies and Gentlemen,

PICARDIA TERRA NUTRIX ... Picardy, the nurturing land. This mural of Puvis de Chavannes, adc
the staircase of the Museum of Picardy, Amiens, illustrates the historical relatmmnstegibatween

and its agriculture.

It is the wealth of our soil that allowed the Picardy to experience, ever since the Middle Ages
exceptional devel opment through agribusiness
century, and, morangeally, with the textile. It is not entirely a coincidence that our region is honoret
with some of the finest Gothic heritages! Here at Beauvais, as well as Amiens, Laon, Soissons, N
and SairQuentin.

We always knew, here, that feeding peoplevatidgpthe 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 agriculturerbbesta piajor

Oil was one of the major levers of the "new frontier" of the Unites States. Agriculture is the "new fro
of development which our world needs!

Together, we have to face two major challenges. That of alimentation and the¢soiureeswable

for our industry and our energy!

In confidence, | trust that: the ingenuity of man has it that every energy impasse has led to one ©
innovations enabling humanity to bounce back.

In the 60s, the difficulty was to feed an urban grolatmanpapd to cure chronic malnutrition and
problems of food poisoning linked to the traditional "food crops"” model. The solution was to build &
model, modern and productivist, the Western food system, based on consumption and mass produ
Quantétively, the success of this system was undeniable, but it became clear that it contributes to
depletion of natural resources, renewable and nonrenewable, the weakening of ecosystems,
desertification in many rural areas and the increaseddafgisginhsuse gas.

Agriculture has increasingly distanced itself from its territory, forgetting its original purpose, which
feed people, causing dramatic situations in many southern countries.

The Marrakesh Accords, which ruled that agrioduatal 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 invaeant form: "Ca
planet feed humankind? ".

Some might be tempted to seek the answer in the exacerbation of productivist trends, at the exper
environmental destruction, and an increase in inequalities. Ecologically, socially and theref
economically we cannogpicthis choice!
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What we need is a global sustainable agriculture. It relies on each and every one of us, each or
level. That, at least, will be the major challenge facing the students you are training today.

The great challenge of sustaiagbtiltural 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 v
trying to do in Picardy isvdok 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 arandd Industries
Agreresources, holding arbithery 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
concept of the valuation of the wholét pldhbe 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 r
agricultural partner, the group SOFIPROTEOL.

This mobilization for the new agrictdtugefgom the commitment of our scientific community and the
agricultural world.

| would like to salute the work of our two universities, those of Compiégne and Amiens, as well a
Institut Polytechnique LaSalle Beauvais, of which you kntestisengeialou have chosen it to

hold your world conference. | would also like to acknowledge the work of the Higher School of Ort
and Mineral Chemistry, INERIS, participating in a European Platioicolaggcof the CETIM

and of the equipmeranufacturers incorporating the "green chemistry” innovations in business.

I would also like to include the Electrochemical Energy Storage Network, working on veget:
batteries!

We do not pay enough tribute here in France to the scientityc ahncimumevertheless, invents

the future. And in our world, we value the soccer players more than the researchers ... Here, | woul
to pay homage to you, researchers, teachers, professors, students that you are forming ... | wal
thank you farhat 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 ir
finan@l composites ruining us today, | am convinced that the world will eventually 'get back on its f
and the functions of research and development, and management of the real economy, will fir
strategic place in our businesses.

This is the wondgnission 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 drigr of sustainable development in rural areas
Good evening Ladies and Gentlemen,
First of all | would like to thank the president (of GCHERA) Mr. Philippe Choquet for his invitation a
congratulate him for the quality and the diversity of théspatrtizipaonference. | saw that your
schedule was very tight, but it's the very least given the major issues on which you will working d
these two days.
It is not to the specialists you are that | will explain what France is on an agmalaural leve
matters of higher education and research. We are proud of this particularity and we have |
understood the economic, social but also strategic impact of these activities.

A recurring substantial part of our national budget is dedicatactititidseaad the investment
program for the future of 35 billion U0 decid
new one.

Without having to go too far in time, since 2005, the theme "Agriculture and Sustainable Developr
was included in the programming of the National Agency of Research (which funds research progra

A substantial work has also been initiated since 2007 as part of the Environment Round Table. T
were nearly 300 voluntary and very concrete confaritimer@svironment 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 ir
matter. In this context, issues of fodt, ediare as well as the environmental emergency have
been included among the major issues for our collective future.

As part of the reorganization of our resear
major interest was focused ooptus tyou will be discussing during this conference.

We have indeed major research organizations such as the National Centre for Scientific Rese
(CNRS), the National Institute of Agronomic Research (INRA), the National Centre of Agricul
MachinenRural Engineering, Water and Forestry (CEMAGREF) as well as the Centre for Internatic
Cooperation in Agronomic Research for Development (CIRAD), all being internationally recogr
organisms. In order to improve their efficiencies we decidedllianoestby building on their
synergies.

Thus, in February 2010 the Allenvi Alliance was established including the aforementioned organize
as well as others, to work on major issues of food, water, climate and territories. This alliance
alreagt allowed a more coherent, programmatic and operational approach to promote more effic
research.
More than ever, we recognize that the boundaries between disciplines are no longer need
Addressing these priorities can only be done throuitjlenaatiibipproach.
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In the dynamics of reforms and the logic of transversality, we also decided to increase the contin
which does not always come naturally, between education, research and the industrial world.

To this end, France has decided to aeguetiove clusters aggregating all the actors involved in a
same thematic. These groups allow a more fluid collaboration between higher education, researct
industry and consequently a tenfold enhancement of innovation.

These competitive clusteromnigt 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, | know you w

paying particular attention.

That's how the ministry of higher education anch res¢ also that of agriculture, whose
representative will be succeeding me, will be particularly interested in the outcome of your discussi

Thank you
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Message from the French Ministrp@ficulture, Food, Fisheries, Rural

and Regional Developme

Marion Zalay

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

The USDAJfited States Department of AgricUliwlersecretary of Rural Development, Mr. Dallas
Tonsagr,

Honorable representatives of foreign universities,

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

The President of the Regional Council of Picardie, Mr Claude Gewerc,

The Mayor oéBuvais, 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 Resaactinhnovation, Dr. Ronan Stephan,

Distinguished presidents and directors,

Ladies and Gentlemen,

| 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 Frettcnaagiighoer education institution, LaSalle
Beauvais, to chair GCHERA for the first time since this World Congress is being held, also for the
time in France, in partnership with ICA, the Association for European life Sciences Universities
Agrialture and APLU, the American Association of Publigyeent LAnidersities.

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 gtbba¢neagying,
independence, to name a few, require a major effort to transform our technical agricultural system:
food production. Furthermore, the international context, increasingly volatile and uncertain, calls fol
regulations, balancing flovadé t 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
agriculture, held in Paris on the initiative of Mr. Bruno Ld-Maith, hrister of Agriculture, Food,
Fisheries, Rural Affairs and Regional Planning presented the agricultural issues on the agenda of
leaders.

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

These are not any promising solutions. These are the main and sometimes the only tools availak
build our societiesd production techniques,
food production in mattersiaftiy and quality, immune to geopolitical tensions in the control of raw
materials. It is research, innovation and education that the international community responsible
agricultural issues must come together.

These are not any promising solUtimse are the main and sometimes the only tools available to
build our societiesd production techniques,

food production in matters of quantity and quality, immune to geopolititia¢ temsicoiofraw
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materials. It is research, innovation and education that the international community responsible
agricultural issues must come together.

In order not to separate scientific progress from social progress, it is necessarglfor fundame
discoveries to be transformed into technological innovations applied by the farmer, the breeder o
peasant. But this is not enough: there is a need for society, rural culture, territories and instituti
systems to be ready to embrace thdis@enttechnical 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.
strengthof the French agriculture and food industries is undoubtedly rooted in the quality of |
agricultural training system, unique, close to the field and involved in the sectors: a revolutiot
educational system with respect to the general instriagtean struc

Our French agricultural education currently brings together over 300 000 pupils, apprentices
trainees, 15 000 students and 845 schools. It has close ties with economic actors, is involved ir
territories and manages an employability rateapeefoof 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 m
challenges and context. Thus, wegd#liat it is around structures with a critical dimension that the
new challenges of thé @&intury will be addressed. We are noting this will to congregate in order to
address the current challenges, both at a national, European or inteyredionell lesebn
governmental or educational institutionsod | e
To meet this demand, a reconciliation between the major research organizations and schools of h
agricultural education was initiated in France since 2004. The creation of Aagmakenium, Nat
Consortium for agriculture, food, animal health and the environment, including INRA, CIR;
AgroParisTech Agrocampus, SupAgro and the National Veterinary School of Toulouse, aims to [
link training and agricultural research. The InstitbhiBo&/teaSalle Beauvais benefits from this
dynamic.

At the international level we also have the Consultative Group on International Agricultural Rese
(CGIAR), whose headquarters are set in Montpellier, since January 2011, and is in agarge of struc
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 GCH
bringing us together today, is to be welcomed. Thegdceged ppaces for the exchange of
experiences, knowledge and proposals. GCHERA aims to become a focal point for the FAO
international organizations on issues of agricultural higher education, in line with the global is:
regarding food and therenwment.

GCHERA benefits from strong support from the regional associations of universities in agriculture
life sciences such as, APLU and ICA, but #ls@amthéssociation of Agricultural Colleges and
Universitie$AAACU), RUFORUM and FARA f&friban countries, the CIDEF, international
conference of directors and deans of French speaking colleges of agricultural and food sciences
Rectorsé Association of the countries of t h
few.

| wdcome again this event, promoting the importance of working in networks and the need
collaborative research for a collective response to the challenges of tomorrow.

| know you've already started working since yesterday on the future striR&eTai@OiHter

things about and you will continue, for some, until Thursday. | wish you rich and productive exchan
will remain attentive to your suggestions.
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Good work.
Thank you.
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Message from th@ise Prefecture

Nicola®esforges
Prefect dDise

Mr. UndeBecretary 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 | stanjgrau 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 H
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 wealtf
culture and the mold shaping its territories ... an agriculture that was so far resolutely future
researcloriented.

The representative of Rhench government that | 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 fo
event.

It perfectly illugea the central theme of this conference aiming to deepen the common reflection ¢
the answers that should be provided by higher education and reseatchdonthel2t y 6 s g |
challenges facing agriculture, in regards to food security and gémateettteanconcerning the
preservation of the economic and demographic equilibrium or the protection of ecosystems anc
environment.

The presentation of Mr. Dallas TONSAGER clearly shows that we share the same goals:
- Develop efficient agricultn@lrural 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 powerfusywypod have given us the keys to the future of agriculture and rural
areas.

The topics you tackled, Mr. tBeteetary of State are perfectly in line with the place from which you
have spoken them.

They resonate here with particular force in thenestdalisLaSalle Beauvais, which is a concrete
illustration of one of the most successful examples of this approaichroticaaringlated to the
evolution of agronomic techniques, the problems of the rural territories as well as food &
environental challenges.

Obviously, it is here in this establishment that welcomes the agronomists and researchers of tomo
from Lebanon to Brazil, that your words could meet the best response. May its President, anc
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Direct or wh o 6 efyoourrAsseciatibm (nog by toinciderte), firfd didreethe expression of
our gratitude for their initiative. The approach you propose also resonates with particular force in thi
and this region. As indicated by the Mayor of Beauvais and the fReestagmrzl Council,
training and research cannot thrive soill ess
or regions.

The business park under construction at the entrance of the campus symbolizes the symbi
relationship bewvea higher education institution, a city and employment.

Also when you say that teaching and research should lead to new economic activities within a
regional networks, you describe with great fidelity the regional project "PIVERT" @bioh consists in
tomorrow with plants what we do today with oil. A project carried simultaneously by private comp:
as well as research and education institutes with the support of local communities and the State.
From this point of view, Mr LBeteetary @tate, Picardy and Oise are ideal territories for testing
your recommendations.

What you said, Mr Ursiecretary of State finally resonates strongly in the ears of the representatives
of the ministries of higher education and agriculture that bheeepresent

As stated by Ms. ZALAY, education and research are the primary factors for the success of the Fr
agriculture. They appear to enable our country into making particular contributions in the owve
assessment of the food related and envirosswegddefore 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 espe
farmers in the Oise a#ment. Climate instabilities are uncertainty factors requiring new agricultura
answers.

The farm of the future, driven by the agricultural profession of the Oise department, and LaSalle ail
contribute to these answers. Its cooperative orghmpdgbrsaclearly 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 grounc
immediate application. | also see in your conference elatemondtih recent events: it is being

held practically at the same time as the meeting of the ministers of agriculture of the G20 in Pari
June 22and 29.

On this occasion, the ministers discussed including difficulties in terms ofisedatility of p
agricultural products, access to land resources or even food security. Courses of action were outlin
reinvest in world agriculture, increase market transparency, improve international coordination, in
to manage crises and regulate tharke 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
are training in the institutions that you represent in this confsaetiuhesealichallenges in their

future professional life. So why not imagine that your conference contributes to the G20 in its ana
expertise and suggestions?

In any case, this is the wish | have for the 300 participants from 50 countirethag theykbeg

| believe, considering the quality of the conference program and the diversity and excellence of
speakers that your exchanges will help raise the agricultural education to an even higher level in
development.

Good and fruitfuhéerence to you all.
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Openingspeech byDallas Tonsager
USDA Rural Development Under Secretary

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

| want to begin my remarks by commending you for your work and your passion, across the glob
building sustainable rural development. The discussion you are having this week on the role of h
education, strategic partnering, and regional alliances is important. It allows each of our nations to
stronger and more sustainable econorarandnity 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.

| would like to share more on our efforts in the United States in this area, but first, | want acknow!
one of your consortium leaders, Dr. lan Maw, PhD. from the Association of Pgidit and Land
Universities.

When | sat down with Dr. Maw a few months ago, | asked what would be most useful and meaning
you, and he said, talk about what you deaSéandtary, and how the United States is working on
regional innovations. So, that is what | intend to do today.

As was indicated, | am the Under Secretary for Rural Development. Rural Development is one of s
focal points within the U.S. Deparbihégriculture. In this role, | oversee 6,000 employees, 500
offices, and 40 different economic and community development programs that are focused on th
million people who live in rural America. Within the structure of our organizatio®, we have tt
agencies that provide technical and financial assistance for housing, business, community facilities
infrastructure; utility infrastructure such as broadband, telephone, electric and public water
wastewater systems. We have a portfoliongfleaissi of nearly $150 billion dollars, and a default
rate that | can proudly say is less than 2 percent.

As you may know, USDA also has a significant emphasis on education and research. When
combine our education, research and rural develoge®nivéobring a significant set of tools and
resources to support Americads rur al and agr
energy, or economic and community developenaoirk together to maximize the knowledge base
needed todalress rural challenges and opportunities.

Let me say from a macro vantage point, America and the rest of the world continues to climb out o
of the greatest economic upheavals we have seen since the early pagntfithe 2Bis has

been a lapand difficult road. The signs are showing progress, but our resolve and diligence mu
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?dMWhttatvitrenwe

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 fire primary pill
pillars that can prepare the next generation ohé&nwebeacompetitive in a global society and
economy.

The first PillarlisnovationWe must invest in the creativity and imagination of the American people.
President Obama is committed to support innovation, research and development and building c
clean energy economy.

The second pillaEgucation This entails expanding access to high qlinbtgaurses through

the build out of broadband, and the encouragement of students to pursue careers in rural healthcar
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The third pillarRebuildng American InfrastructuM/hen we look at infrastructure, it noisonger
just roads, runways and raijwagsuilding broadbanfichstructure as well.
The fourth pillarG®vernment Reforrt is reforming our tax code, earmarks, process intproveme
and other efforts to make government work better.
And the fifth pillarDeficit ResponsibilityVe must build our rural economy through smart funding
investments in areas that will help ensure healthy economies for the future.
These pillars als@yde the framework for our efforts at USDA: Secretary Vilsack has directed us t
combine the successful strategies of today and the compelling opportunities of tomorrow througt
basic areas of focus:
One of the areas of foclBrémdbandWe have Weraged $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
territory. Looking from the long term perspective, 7 million rural residents will gain adgess to high g
broadband services.
Another focusRenewable Energ®ver the last few years, we lggressively work to implement
energy programs authorized by the U.S. Congress(the2008 Farm Bill).
Another focus is loocal and Regional Food Systeififsere are mg exciting opportunities in this
area, from regional food systems to renewable energy to capitalizing on broadband and other
technology. We are working to promote the revitalization of rural America by creating new econ
opportunities, coordimgpinblic and private investments, and promoting regional innovation to suppor
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 dr
Yet Federal programs asnoftritten with one national economy or 50 state economies in mind. The
failure to recognize the complex realitiescafumiyitand midtate regions means that all too often
government misses out on opportunities to advance comprehensivelriaed eoatipmic
strategies.
Regional Innovations Initiative
Secretary Vilsack, the US Secretary of Agriculture, knows that Federal investments must be targ
strategic, and matched to the realities on the ground. That is why USDA is-liakety a place
approach to revitalizing rural America that will promote economic growth and create new jobs
ensuring our investments areeffestive and impactful. The key to creating economic growth for
many communities is to encourage better collab@ag&gional scale.
Our goal is to assist communities in breaking down the barriers those communities and businesses
in accessing myutiisdictional opportunities and cut across the bureaucratic silos that prevent us fro
effectively investingaod ideas.
One example of our efforts is in California, where we have partnered with the University of Calif
(Berkley), local economic development corporations, business alliances and the State of California
coalition of researchers, edscand economic and workforce development professionals from 18
organizations are identifying the conditions, strategies, and practices that will lead to the sustainabi
four initiatives:

¢ Development of a regional food system,;

e Biomass utilization;
e Valueadded livestock processing and marketing; and,
e Alternative energy development.
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USDA is convening collaborative efforts in regions throughout America to bring together dive
partners with the goal of generating stronger local leadershiye npamticgation of the
communityand in the end, greater local ownership.

The other two areas of focus by USDA &eediheOutdoorsitiative. This area focuses on
promoting outdoor recreation to create jobs and support conversatioscnircesurBtheeother

focuses on thgnvironmentand the reation of ecosystem markets (Water, Wetlands Preservation,
carbon and habitat enhancements)

Capital Markets

So as we rebuild and revitalize rural America, we are focused on expandingrinaacapdald v
investments. Investments that allow more of the wealth created in rural America stay in rural Amer
Great wealth is often recognized but seldom captured in rur@pEmieigcap lotegrm capital

markets is a critical componantrébrAmericans to capture more of the wealth they create.

The challenge for Rural Development is to continue to assist rural America access capital needed
to prosper. During the peak of the economic crisis we saw the impacts of sapiiygodff the
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 ha
look toward the leegm credit needs of rural Amanidadevelop our strategies based on that
analysis. Credit access and leveraging of resources will be critical to the development of sustair
local and regional econor@easgoal should be to create a long term movement.

While it is an inherent atiaristic of all of us to focus on our most immediate need, we too, must
focus on creating lbegn solutions. We do this by thinking creatively and sharing our economic ant
community development tools. We have to adjust our approach to enseireceusiaicabl
development for generations to come.

| have been working with Secretary Vilsack on this critical area. | have also been engaged in dial
with industry leaders in the financial and investment communities, along whidisemmmunity
organizans to better understand the challenges they face and how we collectively can prepare rt
America for lotgyrm economic prosperity.

As we examine this question, at least in America, we need to pay special attention to how people
live in rural Anea have the chance to own their future. We have an aging rural population readyir
itself to transfer privately held wealth to the next generation, who too often have left rural commu
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 b
together small investors for the purposes of buying and selling on a greater economy of scal
important. But we need to supplement their effdres witlalanvestment and financing tools.

Rural America needs the opportunity to invest in its future. There are tremendous assets in r
America already as | am sure there are in each of your countries. The challenge is to find or creat
communitendowments or focused investment vehicles to leverage these assets toward investment
the future of the rural communities.

| would add that the rate of return on rural investments is far greater than perceived by many inve:
Many preconceptionstsas the lack of sufficient rate of inflow of capital, poor proximity to traditiong
capital networks, and decreased exit opportunities are not the réiglisesunf Rilzestment
opportunities in rural America.

We must be more aggressive insapidyehese 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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e Debt financing in both the private and public sectors;

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

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

e Longterm capital needs;
¢ A simplified formatiomnesftures and improved financial tools to allocate risk; and
e Secondary markets for rural capital instruments.

Credit access and leveraging of resources will be critical to developing sustainable local and reg
economies.

Investments Large and Small

Building regional infrastructures and economies on a larg scale are only part of the overall equatior
must also look at how we can encourage micro lending to support local entrepreneurialship.

There are examples around the globe that serve amamicelending. Grameen Bank started in
Bangladesh; is one of those successes. For nearly 30 years, their financing model has openec
opportunity for those with no financial resources to obtain the financing they need to rise out of po
to reatie their dreams. These are individuals who simply have nothing but their integrity. They hav
coll ateral. Il n most banking model s, i f you
This is a bank that has a default rate of qrédycemb. Far less than most conventional financing
institutions. Across the globe, micro lending is offering new hope and an opportunity to build strc
families and communities.

The Farm Credit of Armenia

There are other existing models that haeffbetive for creating-teng capital opportunities as

well. | previously served on the board of directors for the Farm Credit Administration which proy
oversight of the Farm Credit System, the largest agricultural lender system irethdtlisaed Stat
nationwide network of lending institutions that are owned by their borrowers. It serves all 50 State:
Puerto Rico.

Since early in the last century, the FCS has provided credit and other services to agricultural prodt
and farmeswned @operatives.

This model of cooperative financing is successfully being replicated in the nation of Armenia. /
separating from the Soviet Union, Armenia began work in 2005 by collaborating with USDA and F(
replicate the FSC model to support Arf@emars in building commerce and financing coalitions.
The Farm Credit Armenia currently serves seven regions of Armenia and they anticipate they will «
the entire country by next year.

| would encourage all rural development strategiedoselpat such successful ventures and
replicate those best practices where appropriate.

Beyond Capital Markets

Developing capital markets; througtenongapital investments and financing, and support for
regional approaches to economic and conewalupntent set the stage for greater wealth creation
and more strategic investments in rural communities. But we also have to encourage our rural yot
look at rural areas as more than a place to run from when they become adults. We want them to
thefuture of their rural community; we want them to have the skill sets to be gainfully employed.
want them to say, this is where | want to live, work, and raise a family.
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So to encourage greater youth participation in economic and community vdeviebogment,
invested in several yanrtented programs. As you know, there sbatingnsense of adventure,
invincibility, and enthusiasm in young people. If we can provide necessary encouragement
guidance, our hope is that they will remairrunaihegiea to help build vibrant and sustaining rural
communities.
Let me shia a few examples of our efforts in this area:
Cooperative Extension
One of Americads most -govwemmentsnsotlelslis oorcbopesative r a t
extension progna My USDA colleagues at the National Institute of Food and Agriculture (NIFA) al
utilizing the knowledge and resources of over 100 colleges and universities to help local residents \
variety of information and services. Through a networldefahtacsdrand regional cooperative
extension offices, USDA and colleges and universities are providing local residents with the late
educational resources in areas such as:

e 4H Youth Development

e Agriculture

e Leadership Development

e Natural Resousce

e Family and Consumer Sciences

e Community and Economic Development

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

The structure has created a direct linkage between the vast educatanchl i@sdusses found
through higher education institutions and the local community. It is a premiere model for conne:
educational knowledge and resources with everyday practitioners of community and econo
development.
1890s
In my organization, thweeve a person dedicated solely to working with our 1890 colleges and
universities. These historically blagikdanhdiniversities were created by the second Morrill Act in
1890. The first Morrill Act was signed by President Abraham LincolnB628&et dstablished
public education for the masses under the basic conceptgrathesyabein, however, it made no
reference to color, which allowed southern states to deny access to minorities.

To address this inequity, many of these stalishestadparate higher learning institutions to train
sons and daughters of farmers and working people. These institutions, which became known as
"1890 institutions,” include 17glamds institutions plus Tuskegee University. For more than 100
yearsthey have provided educational opportunities for minority students and those to whom the di
to education were not open.

Annually, we enter into agreement to collaborate on curriculums that support youth entrepreneuria
particularly in the areeenéwable energy.

In North Carolina, A&T State University, an 1890 institution, students and faculty are working
farmers and businesses to create more energy efficient operations. They started by conducting el
audits on a greenhouse and s@eeilly 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 busine
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As a result of these successful workshops, additional farmers and busaxpsessedasa
interest in having similar audits conducted on their facilities.
In Oklahoma, Langston University (another 1890 institutions) students and faculty are conduc
research on farmersd wil |l i ngn estosks, suoh apcomd uc e
stover, wheat straw, switchgrass and other perennial crops. The university also has a resource ¢
for assisting with information on how to access program funding, and establish cooperativ
businesses and community technisshiass. 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 gc
twofold. Encourage youths to explorBuagmess opportunities, andurage and support the
development of renewable energy ventures.
EFEA
We are not only working with universities and colleges, we have also reached into the secont
educational structure as well to support and encourage agricultural entrejpréxeriatshne
have this tremendous organization called the FFA. You may be most familiar with the Boys and
Club or #, but FFA is another leading youth organization that we work very closely with on ru
i ssues. FFAOGs iveiddgfesenae n thie vestobstudeiaik by deaeloging sheirt
potential for premier leadership, personal growth and career success through agricultural educatior
MEMBERSHIP STATISTICS
Today, there &23,000 FFA members, ageXd 1iad 7,500 chapterslib@ktates, Puerto Rico and
the Virgin Islands.

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

e 89% of FFA members are in grelde$9% are in grade®;, 5% are high school graduates

e 27% of FFA members liverad farm areas; 39% live in rurdiamonareas 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 R
Development business programs.
e In 2010, wequided $200,000 to support rural youth entrepreneurship education, such as:
0 AgnrEntrepreneurship Program, and;

0 FFA Career Development Events Program.

Under the AdEntrepreneurship Program students are rewarded for developing entrepreneurial sKil
They are challenged to develop a business plan for an Ag related business. Rural Developn
provides business program counseling and participates in speaking opportunities.

The program stimulates interest-entigpreneurship, increases busiagssabd 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 stuc
with education and recognition, ehiliemgmew economic and job opportunities in rural America.
Under the FFA Marketing Plan Career Development Events Award Program, FFA recogni
outstanding technical knowledge in agriculture, judgment, reasonkegreliitycasetfoal setting
andteam work in competitions. FFA members participate in events, developing technical and busil
skills and prepare for their chosen professions.

Each event i s devel oped to test the studen
knowledge afparticular area of agriculture and leadership.
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Students benefit by developing an understanding of the marketing plan process, and prepare thel
possible agmarketing careers.
The program also forges partnerships with agricultural inchugtiness $tieal communities and
creates job opportunities.
We are committed to expanding our efforts. We need to do this for a variety of reasons.
As | mentioned earlier, Rural America is aging and we must prepare for an intergenerational chan
wealth
We need to expand opportunities for rural America, such as in the area of reneveabtednergy
to build a workforce that has the necessary industry training.
We also need to close the information technelsgy gageed to get fiber out tonoost remote
rural communitiesve need corporations to understand the benefits to educate and lead parents an
grandparents to offer additional opportunities to develop business skill sets that allow FFA membe
become entrepreneurs.
If we can intege through interaction and engagement with youth organizations, at a young age, «
interest in rural energy and rural economic and community development, we can build the r
generation of entrepreneurs who will seek to make their living afehnéysi thueal areas of our
country.

*k%
Let me close by expressing my appreciation and that of our nation for your efforts around the w
The one cornerstone that secures the foundation for everything we do to build commercial, finar
educationgand societal structures is education.
If we believe that everyone deserves the opportunity to live freely, to determine their own destiny, &
rise above the adversities before them, then the world must embrace, as you have, the idea
educatiowill be that catalyst for that change.
Across the globe, higher education is critical to building a world economy that allows for the nece:
independence of markets and financial structures, yet provides the ability to share ideas and resot
that sipport 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
economic, societal, and environmental challenges Getitarfl
Thank gu for the opportunity to be with you this evening.
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Them@eA : Education foSustainableRural Developmaent

Contemporaryralsocietieseedto balancgéhegeneration afthrivindocaleconomy producisafe
and healthyfoal, andbicrerewableresaurces withthe needto address issuessichas mairtaining
biodiversityenvionmentamanagementyesourcause and globalarnng. A succedsl localrural
economy witlombat thehreatsmposed byuil depopulation atite conseeut trend towards
excasiveurbanization

Universitiesf Agicultureand Life Sciencedhusface the dual educationathalleges for their
studentsof promotingentrepreneurship and dmvdoping the skillseededin achieving a
sust@able rurahvironment.

1. What competemes do gradutes need at the start of their careersto supportthe
development ofastainableral environmén
2. How have universis involed stakeholds, who are working to develop a

sustainableural enviroremt, in thedesig of degreeproganmesthatarefit for purpose in meet
the expedations for sustaina rural e/ebpment?

3. Whatoriginatoncept@nd approachefaveUniverties of AgriculturandLife
Scienceampgementedo devdop graduateswith the skillsand holisticthirking to support the
devedpment ofustainable rural @ronments?

4. How do Uniersities of Agiculture and Life Sciences promote a spiit of
entrepreneurshipnd thesense of mmsibility towards sstainale developmentrural
areasanong their staff asaidents?

5. What exarples or originalpespectivesare there of innovativeeducationaprogans
developetly Uniusitiesof Ayiculturend Life Sciencesoiderto promotethe valueadded chias
in food iad non food uses he trural emomy?

6. How have univerties invoved stakeholats in the devdopmentof continug
professionadevelopmentlife long learning)nitatves to support the updating and +ekilling of
graduatewakirg to promoteistainableral development?
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Keynde Speakes

Higher Education for Sustainable Rural Development
Johnson Thomas G.
Director Community Policy Analysis Centre, University of Missouri, UNITED STATES

Abstract

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

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

In this paper, the emerging educational needs for sustainable rural development are explorec
discusses need innovations in subject matter, pedagogy, educational institutions, financing anc
delivery. It argues for the bridging of discip$iitatgnal and na&nalboumlares, andthe

rethnking of fiace of edicaionin oursociety.

Full paper

Introdudion

In this paper | hope to make the case that institutions of higher education, especially institutions foc
on higher education in agriculture have a special role and responsibility for encouraging sustain
rural development. | will begin bygnaakiase for sustainable rural development distinct from, but
complementary to, more general concepts of sustainability. Next | ask and attempt to answer
guestion, AWhy should coll eges, schomlbles and
rur al devel opment 20 To answer this question
a unique endeavor, and what education for sustainable rural development involves. | next exf
possible pedagogical strategies for sustairgldevelopment. | conclude with a discussion of some

of the challenges | see for those colleges, schools and institutes of agriculture that take up the chal
of education for sustainable rural development.

Let me begin with a preview of mystomelUFirst, | believe that colleges, schools and institutes of

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

general. In order the play this role effectively, | suggest that these collagdsnsthdets of

agriculture must have an international scope and that international collaboration is essential to suc
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Given the challenges to sustainability that society will face in the near future, the prevailing curricul;
pedagogy in ourlegks, at least those that | am familiar with, must change. One example of a chanc
that we must make is to develop and adopt mbsetheelucational curricula. | will explain, and
hopefully make a case for these conclusions.

Defining Sustainabilignd Sustainable Development

Numerous definitions of sustainability and sustainable development have been offered since
concept was first proposed in 1987 by the Brundtland Commission (World Commission on Environ
and Development 1987, p 43). Topsapike, sustainability is synonymous with no economic growth.
In its most extreme definition, sustainability demands that all resourcesgeaden@sources,

be maintained for future generations. In this extreme interpretation of isustaiifiadlityor

i mpossible to reconcile the terms O0sustaina
development within bounds (Daley 2005). In this perspective it is possible to imagine progress
economic development as long asistamable. Yet others see the concept, for better or worse, as
synonymous with environmentalism. Critics fear that the term is simply a repackaging
environmentalism to make the environmentalists/ views more broadly acceptable.

Some have suggesteditiatconcept of sustainability is more fundamental basis for than just an idea
or collection of ideas, but rather a new 6w
thinking, valuing and acting. If sustainability and sustainabéntdexelbpses for a new world

view, then it should be possible to contrast it with the current prevailing world view. Reason (2
argues that the current world view is based on a system of divisions and contrasts. Humans are di
from nature, organigects and processes are distinguished from inorganic objects and processes
Rural areas are seen as separate and different from urban areas. Northern cultures and people
seen as distinct from southern cultures and people. We make distinctameelbpteeand
developing countries, as if there was homogeneity among, but heterogeneity between, these grc
Reason goes on to argue that the current world view is increasingly threatened by rising econa
environmental, social and political ammedt i nj usti ce. Worl d events
support hi s rcallédiAcmb spring $eens to ypeestron@ evidesce for a significant shift
in values.

A sustainabiltyased world view would tend to unite rather thanvibwdeh# world in terms of
systems rather than components. A sustdiaabityorld view replaces reductionism with systems
thinking. The concept of environment is replaces with the concept of ecology. An ecological perspe
places people at tleater, and as a part of a system, rather than separated from their environment. /
the global scale, the world is viewed as a system of interrelated regions rather than detached n:
states.

A world view based on sustainability is quite consittenGaighhypothesis that all living and
inorganic material in the world interact to creategalaiiy complex system (Lovelock 2000).
While not widely accepted, especially in its most extreme versions, is indicative of the world view
Reasonekcribes.

Why Sustainable Rural Development?
The focus of this paper is on sustainable rural development. Given the discussion above one migh
does not a focus on rural contradict the systems view that rural and urban are part of the same sys

42



There is certainly a risk that a focus on rural sustainability will mask or undervalue the relation:
between rural and urban areas. However, | will argue that the costs involved in ignoring the sp
issues, opportunities, and constraints in ruraisegieven greater risk.

Official estimates of world population growth and migration indicate that sometime in 2007 the v
became more urban than rural (United Nations Population Fiihé 2607 .projections indicate

that by 2050 continuinganization 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? Urbaniz
makes rural sustainability more difficult to attain but at thatsamdestinteeven more critical that

rural areas function well and remain viable places to live and work. Rural areas are the source of
of our food, energy, water and other natural resource. Rural areas are also the location where mc
our envirorental services (natural water and air purification, wildlife habitat, biodiversity) occur. Fina
rural areas are where many, if not most, of our efforts to adapt to weather modification (conversior
bioeconomy, crop adaptations, mitigation dfcdgeart protection of endangered species, and
infrastructure investments) will be spent. The importance of rural sustainability cannot be overstate«
Furthermore, the achievement of rural sustainability requires special knowledge, skills and t
becase, in many ways, rural systems are qualitatively different from urban systems. Consider that
pl anetds most sensitive terrestrial bi ol ogi ¢
generally rural because of their need for spacehaimdielationship to nature and geography
(agriculture, forestry, rural tourism, mining, and certain types of manufacturing), rather than their
for proximity and scale of production as in urban areas. Other obvious characteristics of rural a
include their low population density, declining political influence, generally inferior infrastructure,
uniquely rural social structures. Together these differences do not isolate rural issues from those c
overall society, but they demand spea@batfrom society.

Education for Sustainable Development

All challenges facing society require a sound evidence base, a cadre of experts, appropri
infrastructure, and efficient and flexible institutions to bring about solutions. Mamgsscietal challe
also require an educated populace. Sustainability, especially, will require a broadly educated popu
to be successful. It is important at this point to distinguisraledutsastainable development

from educatidorsustainable developniptaKeown 2002, p. 7).

Education about sustainability involves learning about the consequences of unsustainable behavio
gaining an awareness of sustainable and unsustainable practices. Ultimately effective educatior
lead to the development ofoadly accepted ethic of sustaidahititycation about sustainable
development will involve all levels of education and all disciplinary fields.

Education for sustainable development provides students with the skills necessary to implen
sustainablesgtelopment and sustainable practices (ACUPCC). Ideally, those educated for sustainabi
will be critical thinkeBau(vg with the creativity necessary to devise new solutions to the evolving
sustainability challenges that present themselves. Bdstetiamdble development will primarily

be the responsibility of higher education, especially the engineering, biological, life, and social scier
What then is an appropriate response by higher education to this challenge? Much has already |
achieed. The Association of University Leaders for a Sustainable Future lists dozens of new deg

! Sociologist Ronald Wimberley, Libby Morrigl@regory Fulkerson estimated that based on UN projections,
rural and urban populations were equal on May 23, 2007.

% This notion is not without controversy. See Jickling 1992 on one hand, and McKeown 2002 and Kaivola and
Rohweder2006 on the otherfor competing views.
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programs and minors concerned with sustainability although the description of several of th
programs implies that they are not significantly differafitidraahdoanmunity development and
environmental programs. Furthermore, there is a growing level of international collaboration in
research and education. In 2003ldhal Higher Education for Sustainability Partnership (GHESP)
was establishedpmmote sustainable education (Corcoran 2002). GHESP indirectly represents ove
1000 universities worldwide.

But there is much more that must be done. Institutions of higher education, especially campus b
institutions have unique opportunitiesht@abeart, and for, sustainability. We must model sustainable
practices on our campuses. Students should be exposed to sustainability in all aspects of
educational and social experiences. We must teach sustainability in all courses, notsemply add a c
or two on sustainability. And institutions of higher education must use their influence as major econ
cultural, social and political forces to encourage sustainability among their alumni, business part
and communities to promote sustairzeieegr

For colleges, schools and institutes of agriculture this responsibility means that they must improwv:
publicds understanding of biological, engine
They must educate the urban maljwrity their stake in rural development. They must also educate
future scientists, managers, teachers, policy analysts and journalist to solve sustainability probl
Agriculture colleges are ideally suited to lead higher education toward mostaiszigityic s
education. Agriculture colleges are inherently multidisciplinary themselves, with physic, biology, zoc
chemistry, engineering and social sciences all represented. Agriculture colleges have long b
involved in interdisciplinary resaadcaducation because of the nature of their agricultural and rural
stakeholders. More than any other component of higher education, agricultural colleges are prepar
work on the more pressing threats to sustainability including, food sdulerignergyewater

quantity and quality, and climate change adaptation.

Rural Development and Sustainability

| want to now turn to a particular aspect of sustainability and that is rural development. First
important to recognize that some of thegmeggbus examples of unsustainable activities have
occurred and are occurring in rural areas. A partial list of these unsustainable practices include,
mining, soil erosion, soil salinization, wetland degradation, rain forest destructien, ground w
contamination, aquifer depletion, salt water intrusion, and animal and plant extinctions. In additic
these examples of unsustainable environmental practices, rural areas are frequently socially
economically unsustainable as well as evidehdgu fgverty rates, depopulation and social
dislocation. Rural people and places disproportionately bear the direct and immediate costs
unsustainability.

In fact, strategies to increase sustainability will generally not come at a cost tal nplieetgseople an
Rural people and places will directly benefit as we switch from unsustainable dependence of fossil
and other nonrenewable resources to distributed renewable energy ;tasediprodastion.

Quality of life in rural areas will imgrdiae &cal 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 todelace r educationbds ef
sustainable rural development, then what should be taught and what pedagogical approaches shot
adopted? Curricular innovation will occur at three different levels. First we should look for opportu
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to intoduce more ecological, systems thinking, and ethics education into our existing courses :
modules. Next we should assess the adequacy of our class offerings. Should we be adding or repl
courses (modules) with new courses or modules in eepmnewstrip, resiliency, conservation,

or other emerging topics? Finally we should assess our programs themselves in terms of t
adequacy in addressing emerging environmental and rural development problems. At the Univers
Missouri for examplehage an interdisciplinary effort underway to develop a new master degree ir
renewable energy. At the international level we are part of a consortium dedicated to educating stu
in comparative policy research for sustainable rural developserss kiwdlrdore below.

We must also assess our pedagogy to assure that we are educating efficiently and effectively. Se
pedagogical principles should be considered as ways to make our educational experience n
consistent with a sustainable wewid vi

Encourage aidersity of ideaswe should assure that our educational system encourages and values
a diversity of ideas in the classr&aug€1996). This can be encouraged in a nhumber of ways
including the offering of multidisciplinary coussabrsaal] internships, etc.

Involve mltidisciplinary critiques of curriculeve should consider adapting our curriculum review
process to include multidisciplinary critiques of disciplinary curriculum (Vanderburg n.d.). This
increase the likelihalodt our disciplinary curricula are complementary and supplementary with othe
disciplines.

Educatefor T-shaped expertiséGuest 1991): The traditional strategy in advanced degrees is to
develop graduates with narrow but very deep expertise irossuaidi@kld ThisHaped expertise

allows individuals to become highly proficient in knowledge creation. However, it means that indivi
are handicapped when it comes to working in interdisciplinary settings. The proposed alternative
shaped expese is Bhaped expertise where individuals not only have a deep but narrow expertise b
also have a shallow but broad understanding of many other disciplines. This strategy stresses tha
not so much what 61 6 oan ocdrhter iobTwetaen. But what
Incorporate blembased and experiential learniegperiential learning has been a part of many
programs for many years, but it bears repeating that this pedagogical approach is ideal for teac
students about the complexity anthsysieire of real world problems.

Incorporate placbased knowledgéates et al. 2001): if we are to develop solutions to place
specific problems then ghesed and indigenous knowledge will play an important role.

An Example of Education for Susthi@drural Development

Let me conclude by offering some examples from my own field of rural economics. AlImost ten year
a group of rural social scientists from Universities in the US, Canada and Europe met in Colun
Missouri to discuss the changingaBonal needs in rural policy studies. The group identified a
number of unmet needs. First we concluded that the curricular needs of students were changing. |
more emphasis was necessary on issues of sustainable practices, interdisciplgharydapproache
experiential learning. Second we identified a looming deficit in researchers and teachers focuse
sustainable rural development. This apparent lack of interest was attributed to a number of cul
conditions including the depressed economansondural areas, the declining political influence of
rural residents and the expanding opportunities in technology, business and urban occupations. \
all of these issues are understandable reasons for eschewing a career in the study of rL
susainability, they were also reasons why its study was increasingly critical. Finally we identifiec
opportunity to learn from the diversity of experiences at the global level. If culture, history, institut
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thickness, political system, and economeitirast 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. Four
memkrs were from the Rural Policy Research Institute, the University of Missouri, Brandon Univer
University of Guelph, University of Quebec at Rimouski, University of Aberdeen, the Catholic Univ
of Leuven and the Autonomous University of B&uesegaently the following Universities have
joined the consortium: Corvinus University if Budapest, The University of the Islands and Highlan
Inverness, Scotland, Oregon State University, the Norwegian University of Life Science in Aas No
the Mrwegian Agricultural Economics Research Institute, The University of Bologna, The Pennsylv
State University, Concordia University in Montreal, and the Autonomous University of Mexican Stat
The primary activity of the consortium was (and isek snmmer institute for graduate students
hosted by one or more of the consortium members. Eight annual summer institutes have now |
held. The students (between 20 and 30 students each year) and faculty are multidisciplin
(economics, sociology, geay, planning, and political science). The curriculum includes theory,
methods, and case studies. It is highly experiential. Each cohort of students studies the issues fac
rural communities in the region hosting the summer institute.

To date, ovef@ students and faculty have taken part in one or more summer institutes. While ma
students are graduate students at one of the 15 consortium members, a numbecd@er been mid
professional. Students from more than 25 countries have takemtparbf@nadorogram have

taken positions as University faculty; central, state/provincial or local government officials; profess
researchers; entrepreneurs; and private sector employees. In a recent survey, participa
overwhelmingly report thatekperience has been helpful in their careers. Many report that the
international network has contributed to their careers.

Conclusions

As | indicated earlibelieve that colleges, schools and institutes of agriculture can play a unique an
critical rel in education for sustainable developrhamé arguethe best strategy is to work
collaboratively at the nationahserdationddvels

We will face significant challenges as we expand our educational programs in sustainable r
development. Waust ensure disciplinary rigor while increasing the number of interdisciplinary
projects. A very challenging balance must be achieved with ourdstedeahalteisontinue to

provide them with the services they need, even while we question aitidipethkibily aurrent
practices. Prerequisites to achieving this balance include demonstrating sustainable practices, criti
our own practices, and making changes when prescribed. And all these changes must be achi
during a time when most witiesrand colleges are experiencing declining financial support.

Finally, sustainable rural development is our responsibility and our opportunity. Our challenge |
educate for sustainability and to serve as a model for our students, oursaaietysity and
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Abstract

Educaion for rwal developmentin Colombia -and to some extent for most Lain Amercan
countiies- regiires an appoach that integrates technical, disciplinat, ecoromic, ecologcal and
pditical demens. The wral wold can become an egine for sustainaldle development, an

opportaty for ecoromic growth with equty, aswell as for social praesses of recanciiaton and
democretization Taspects needed in ourcounty. Educaton, in this contet, is a cohesive,

trarsformaite, substantive and creaitonalelemet of newdeelopnent propsals to the extentthat
the state andthe civl society may: atticulate qudity educatonal offeings for peoge in the
regons - along with the presence of the govemmery, provide with finstituiorelism cthe ruel

woid, grait loansto finance agriculturalprgectst impacting thepeople® qudlity of life-

, mitigat migraion and displacementto urbancenters, strendten strateges to substituteillicit

crops, andprovide decentliving corditions for its inhabitarts. Colomba

is oneof the fewcounties in thewoid thathas surgus land for agiculturewithout

exparding the agiicultuial fronter and without endargering the ecologcal baance, watersources,

and hodversty.

In this sense, Utopia project i Universidad de La Salle® bet on the developmet of ruralareas-

IS a unique concept that integates the creaton of edwcatiorel and proddive opportuities for

youngpe@le in ruralareas, with low incones, andwho hae been aficted by violerce andthe

Colomban canflict. Utopa seeks to turnthem intoleaderscapatte of contibuting to social, palitical

and productive transfoimaion in the county, of gving a noteworthy and innoatve

contibuton to renvent the agiculture in Colomlia, and of achieving sustaingble agticultural
conversion throgh paiitipatoy reseach and the trarsfer ofnew tecmdoges. Herce, Utopa

is an edagational response to a polttical problent a bet on social inclusion, democratic

partdpaton, wedth credion, reinvention of the agicultural sector and sustaingble human
developnent.

Ful paper

1.COLOMBIA AND RURAL DEVELOPMENT

Discussing the topic of Sustainability for rural development in Colombia implies a comprehen
approach. In our case, this sustainability requires the ability to address some aspects such as ht
dignity, edty, inclusion, biodiversity care, reconstruction and strengthening of the social fabri
overcoming violence, democratization or decentralization of land ownership, creation of sphere
strengthen the democracy and some anthropologisatisaggsre, family traditions, productive
practices and world views.

According to Edilma P¥{2@06), Latin American countries, including Colombia, have not recognized
the importance of theal worlds a driving force for development. This view goeshéeyond t
traditional concept of the "rural sector" since it considers "not only the primary sector, but also the \
complexity of the economic activities, natural resources, the different inhabitants and the institution
are involved here" (2006, p. 229)

3 [ICA expert in rural development issues.
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In this regard, according to DANE (National Department of Statistics), between 2000 and 2(
approximately 75% of the Colombian rural population was comprised of urban people and the rems
25% were rural people.

Figure 1. Distribution of the Colwam population by area 260D9.

80,0% 72.8% 73,2% 73,5% 73,8% 74,1% 74,4% 74,6% 74,9% 751% 75,4%
70,0%
60,0%
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30,0% 27,299826,8%0826,5%0026,290525,994 25,690 25,4% 25, 1% 4,9%9824,6%
20,0%
10,0%
0,0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
m Urban Areas mRural Areas

Source: Demographic statistics by DANE, 2011.

This scenario sits alongside an economic and social reality that has not been resolved despite
supposed most inclusive social policies that, since the 1990sdhavelagarthe urban and the

rural gap in terms of basic-®oooomic aspects. Therefore, the latest statistics reports presented by
DANE must be reviewed. Regarding the distribution of the per ¢capitanatonsd level, it can

be observed that average a Colombian citizen earned approximately +USD252 a month, and in 20(
the same citizen earned approximately £USD302 a month, which means an increase of 19.9%.

Percapitarealincomeof households
Constant Values in US Dollars. Dec. 20!

315 307 302
295
275

271
o590 255 263
255 —
11
215

2002 2003 2004 2005 2006 2007 2008 2009

Source: Estimations by MESEP based on the DANE Household Surveys (Continuo  us Household
Survey 2002-2005 followed by MESEP and the Major Continuous Household Survey 2008 and
2009).
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The relevant aspect here, however, is not the growing raierchasitig power of the incomes.

This situation is exacerbated when we drastinbBod between the urban area (seat of the
municipal government) and rural area (remaining territory). In 2002, a resident in a rural area ea
+USD112 a month, which is 36.9% of the income earned by a resident of dn QffEn area.
however, thisituation was even more dramatic because the per capita income in rural areas w:
around 32% of that in urban areas.

Urban Areas

369 361
362
342
- 318 325
301 306
302
282
262
Rural Areas

120

1 118
115
110 — 108
105 102
100
111
90

2002 2003 2004 2005 2006 2007 2008 2009

Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 2002 -2005 followe d by
MESEP and the Major Continuous Household Survey 2008 and 2009).

If the data on povértye also taken into account, the improvement of life standards for rural
populations is not immediately evident in comparison to those for ur@graregideatdevel,

there was a reduction of poverty in Colombia from 53.7% to 45.5% between 2002 and 2009. W
these results are statistically significant, in social terms, a country that almost 50% of its population
in poverty faces great challetogesnsolidate 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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National Poverty
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Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 2 002-2005 followed by
MESEP and the Major Continuous Household Survey 2008 and 2009).

This scenario is even more overninbef it is analyzed by a®esveen 2002 and 2009, poverty
reduced in urban areas from 48.3% to 39.6%, whereas povghgr iragachin rural areas from
69.3% in 2002 to 64.3% in 2009. It is clear that rural populations tre sfiffetsndfigher
incidencefpoverty and face more restrictions to break the vicious circle it entails.

Urban Areas

0.5 —483%
0,48 46,3%

45.2% 44 704

0,46 4
0,44
042 39,8% 39,6%
3 0 0
0,4 ’
0,38 H N

2002 2003 2004 2005 2006 2007 2008 2009
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0,7  69,3%
0,69
0,68
0,67
0,66
0,65
0,64

65,2%

i 64,3%
-

2002 2003 2004 2005 2006 2007 2008 2009

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 areaatelgsl2ptroxi

and that of rural areas was 29.1%. By examining the inequality in the distribution of income accord
GINI data, it is found that between 2002 and 2009 Colombia moved from 0.594 to 0.578, wk
represents a slight improvement in tbettstiof income. Nevertheless, what is actually behind this
data is the large concentration of wealth within small groups of individuals in this country. In rural
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the GINI data are slightly lower (0.487) than the data for urban areas €0 G eBeoth Gasse
for concern and they demonstrate that Colombia is a country where the unfair conditions of inc
distribution prevail.

Urban Areas
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057 0,564
0,565 | 0.5590:561

H 0,555
056 r o542
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0,56 - 0,554
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0,555
'

0,55
0.545
Rural Areas

0,5 + 0,487

0,480

0,474
0,48 | 0,465
o J.Lj ‘M |
0,44

2002 2003 2004 2005 2006 2007 2008 2009

Source: Estimations by MESEP based on the DANE Household Surveys (Continuous Household Survey 20 02-2005 followed by
MESEP and the Major Continuous Household Survey 2008 and 2009).

Meanwhile, a review of the literature on rural development in Colombia allows us to claim that
development models that have been implemented are charactenaegiby tigle degree of
heterogeneity in rural societies, theiesmuomic conditions, their poverty, the characteristics of the
rural businesses and the need of public policies in line with the requirements of every territory (P
2006, p. 240).

Another important point is that there is ignorance on how rural families can contribute to r
development, and what is more, the development and poverty reduction strategies do not ust
assume that market trends and their agents are key faetmoppartunities or barriers to the

rural poor. Another key element is that neither technology transfer to smaisized medium
enterprises is fostered in thHeudtgiraindustry, nor the potential of the newwnddaelations that

may emergeofn participatory proposals for local development is acknowledged.

This new vision of rural development has gained strength since it is based on a transformation prc
that comprises productive, social and institutional aspects in a particalawhichl mpacotes

the quality of life of rural residents and their active participation in more sustainable processes
terribrial and national developriiéind. means, in the case of Colombia, going beyond the view of
rural development based on tkecatian of illegal crops, by an alternative approach téesustainab
rural developmeHbwever, it is not easy to deal with this last point in Colombia, where there is still
strong presence of the armed conflict and its relation with dru@eraffitkiohgytolvement of the
population and local institutions in de@iolgy regarding new strategies of rural development.
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The rural world approach devises proposals for sustainable development from understanding |
areas not only as a geogcapbpace, but also a space that consists of a territory, a population, a
group of settlements and a group of public and ptiidasin(&érez, 2002, p. TRYs, rural
development aligns with a regional view based on concepts such as &cahostciaholi
environmental and cultural sustainability. It also includes the empowerment of peasant commur
(their strengths and opportunities, so that they can freely exercise their rights against the ste
Moreover, this new approach highigimspiortance of gender equity and the active participation of
differenstakeholdeis the rural development processes and projects.

The complexities and differences of each region in a country is an element to enrich reflection upo
rural world andral development. That is the case of Colombia, where violence, illegal crops, drt
trafficking, the concentration of economic activities in urban areas, voluntary or forced migratio
young girls and wonfirmm the countrystdecities are key fastathen defining rural development
strategies.

Currently, the problem that urban residents face and the huge concentration of economic activitit
these areas demand a revision of the existing models of rural development in order to cons
alternativethat allow for a readjustrbetween urban and rural ateabis regard, Pérez (2002)
suggests taking into account the following elements:

Functions Details

Territorial balance Reduction of pressure and overexploitg
some areas and the reaimmt of their us
and destination.

New functions to rural residents, as gug
of the care, management and preservg
natural resources.

Ecological balance and production Restoration of ecosystems that beer
environmental resources and services. | affected by economic activities.
Conservation of basins and micro basins.
Preservation of natural landscapes ang
sources.

Production of clean and organic food. Preservation of resources, health and iH
being of the population.
Incomemprovement for rural residents.
Market strategies to valuate organic prod

Agricultural uses with no alimentary purp¢ Production of fibers, energy products
mineral resources from sustainable pro

processes.

Establishment of agrousy and Business management and new bu

manufacturing enterprises. ventures to create employment and ge
rural income.

Historic and cultural heritage reconstru¢ This aspect becomes a social demand

the rural scenarios. contributeso the reconstruction of the s
fabric and the structure of rural society.

Management of collective resources It includes the environmental goods and
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cultural resources and organizational res
whose economic exploitation requiresiah
practices and decisions among rural resiq

Source: Based Barez (2002, p-22).

The aforementioned aspects are based on a "revival of what is rural,” which understands rurality
new, acceptable and better quality of life. Howeveaclg® tbbsthis approach faces are the urban
residents' belief that everything that is rural means backwardness and changes will imply higher «
and prices, and the rural residents' refusal not only to cease traditional activities without
governmestincentives 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 su
new development projects. The State and Civil Society'prabilly koghuality education,

coupled with the presence of the Government to provide the rural sector with the institutional frame
will depend not only on the sustainability of rural development but also on the economic growth ii
country itself a favorable economic climate, resulting from the demand for food and its high prices &
also the safety and sovereignty of food. Colombia is one of the few countries in the world that has
of land for agriculture, without having to expandutheadrontier or jeopardizing the ecological
balance, water souraesd biodiversi#ll these issues require a great responsibility and a challenge
for educational processes at all levels and for all population groups.

The actors involved in thd wodd need a different education from the one they have traditionally
received. Atchoarena y Gasperini (2003) believe that rural development requires the expansio
agricultural education at the secondary and higher levels as well as a cosipreluénsive vi
education based on access to quality education for all. Therefore, educational processes should ;
students to generate competences to understand and meet the new demands of the rural world
food security. Thus, unless the curricula hdisécaahd interdisciplinary approach, there will be
repetitive educational processes based on productive and economic procedures that do not contr
towards satisfying the needs and demands of the actors involved in the rural world

2.EDUCATION FA®RISTAINABLE RURAL DEVELOPMENT

According to Sen (2000), education is a social opportunity that has an impact on the fundame
freedom of individuals by allowing them to have better life standards. Furthermore, access to qt
educational services isomamt because it provides individuals with skills and opportunities to
Aparticipate more effectively in economic an
Perry et al (2005) think that uneverfasskisstitutiohieduce the welfare of poorest popailatio

and theyenerallgtrengthen the conditions of poverty by preserving political structures and socic
cultural processes that reinforce inediraigtihing the trap of inequality requires a more equal
distribution of assets such as education, pgbpertgmd and housing, and infrastructure.

These authors stress that the lack of education is one of the main factors that explain the ineqt
between people and groups and therefore, the uneven living conditions, power and social status.
the acess to high quality educational services suggests a new way "to change the aspirations, Vi

5The distribution of assets is understood as the supply of services such as education, property rights, land
and housing, and infrastructure.

6These are economic, political and social institutions, which are the basis to define and demand the
compliance of the property rights, legal fr ameworks to organize the markets, and the voluntary
agreements between agents.
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and behaviors of subordinated groups" (2005, p. 166). However, the mere access to education an
increase in the number of years an individual has stotigdagantee immediate better income

and better life standards.

According to Sen (2000) education is part of the social opportunities which are themselves instrum
freedoms that contribute to the general promotion of freedom and the deviaumaénand i

groups. Therefore, it is not enough to have access to education, but rather the opportunity deriving
all the opportunities that this represents for the infvidisisnceénproving their skills and

abilities to participate wnemic activities where thegtbaadjust to certain economic demands or
participating in political activities. From Sen's perspective, education is a means and an end
development.

According to Perry et al, the asgsttan the more educatimrd is, the less economic inequality

there would be. Such affirmetiontentirelytrue since the mere accessdiacation or a higher

demand in these services do not automatically mean a change in the economic conditions of indivic
This will depd on the labor market behavior and the opportunities that it offers to apply the skills a
abilities learned in the educational processes. In countries such as Colombia, the democratizatic
tertiary education is urgently needed; particularlygeogtaulingng in poverty in rural acetist

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 yc
people's participatéord permanence in the educational system. It is not a secret that the market an
the government failures cause inequality in the opportunities that negatively affect people's opportu
to build their abilities. In the World Development Repert/2&0é Bank claims that public action

"can level the playing field and broaden opportunities by addressing inequalities in access to gt
education, health care, and risk management.” (BM, 2006, p: 101). In other words, the State r
formulate morechmding and sustainable public policies that allow individuals to have access ftc
different services such as education. It also requires both that the public policy is articulated and t
supports private initiatives that seek to improve the sgilsrtmiies of individuals who, for
various reasgnhave been excluded from the development processes, in particular, the poo
population in rural areas.

The State must guarantee the availability of financial and human resources to implement its pt
objectives and include budget allocations to support social inclusion programs thatbgan coexist sid
side with public policy projects. It must also provide political support to those initiatives to avoid
subordination in relation of hierarchpwedconcerning lasgale projects that may be carried out,
particularly, to promote rural development. In this regard, the World Bank is right when it states tha
focus on leveling the playing field mainly through augmenting the capauiiitastioé tevgest
opportunities, but we recognize that it may be necessary to attack the undue influence of the pow
and the wealthy to be able to shape public policies to benefit the rest of society" (BM, 2006, p. 101)
In today's globalized worldyevbompetition is based on skills and ideas, countries, and particularly
those thaare still developing, must try to cultivate their talents wherever they are. In the case
Colombia, it is necessary to look at the rural world and understamdbdngteaplaegn rural areas
deserve to be motivated and supported to be included in the processes that allow them to contr
towards the transformation of their rural world in the future.

In this context, thera ggeater concentration of enroll@engsuin urban areas than in rural areas in
Colombia. This fact is consistent with the current distribution of the population. This reflects, how
less participation of the students located in rural areas.
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Table 1. Distribution of students emrgéatbndary and intermediate education by ap892005

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 educatic
Colombia. In fact, women's participation in secondary and intermediate education is higher than me

Table 2. Distribution of students enrolled in secondary and intermediate educai&®8y sex 2007

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 cosditfamore equitable education for young people that live in rural
areas requires the combination of three factors: the distribution of the educational service suppl
primary, secondary and tertiary levels) with quality standards; the remuneratioa jadibe

market; and the distribution of household income. This requires public policies and private stakeho
participation to come into play. Increasing education services as the only measure against ineqt
might be a mistake since thaificasion of education can be considered as the end. This must be
accompanied by measures that guarantee quality in education and prevent underprivileged stuc
from dropping out of schools. Moreover, it is important to collect accountatnildl sefredacati
providers and teachers' qualifications and performance.

Another important issue that must be included in the political agenda in Colombia is the search
balance between the political and the economic support given to agrcaleurabjange that

are and want to be developed in the country and the support given to smalizedl medium
agricultural producers. Some constant criticism from important social and environmental organiza
highlights the fact that while-$aaje pjects can considerably contribute to the country's economic
growth, they are not accompanied by social and environmental sustainability strategies or we
redistribution strategies. Thesesleage projects are characterized by thiakdawp oébor, the
destruction of ecosystems, loss of traditional cultures because of migration of residents from
exploitation sites, bankruptcy of small and-simstiuproducers, impoverishment of farmers,
concentration of wealth, deepening of sociahamicgoequality in rural areas.
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These considerations lead to Hobbs' (2007) assertions, which point out that, during the second de
of the 21st century, the agriculture sector will have to sustainably produce more food by using less
and the natdreesources more efficiently, causing minimum impact on the environment, so that tt
growing demands of the population will be satisfied. This will become a significant challenge
agricultural scientists, agricultural extension workers and faotmegsariRf @aahopting conservation
farming systems can help achieve this complex goal.

It is undeniable that the availability, access, consumption and utilization of food are crucial factors f
welbeing and future@dlombia and the whole wiorlié way, food is recognized as a right that

must be guaranteed to all citizens without discrimination. The problems of hunger cannot be comt
with palliative measures and subsidies that determine the poorest populations' access to food,
continuity gdrojects and public polidte®d and nutrition for Colombian citizens, in particular for
children, are neither a paternalistic act nor government aid, but rather an obligation of the state
must lead to food security policies that cover itsivemsiend, dealing at the same time with the
sovereignty of food and the developmesaairfrosiness ventures.

Concerning food security, it is worth highlighting two aspects for the case in Colombia. First, in tert
availabilityt has sufficientltivable land, which allows it tatad@nhestic demar@blombia has

all the temperature zones, so that it can have agricultural production all year round. It also has diw
and exclusivity of products, different climates and heights abosezolelel, and enough water
resources. Then, Colombia is considered to be the largest country above the equatorial line in
conditionlowever, the country is undergoing a number of threats to agriculture supply: the change
consumption pattethat lead to homogenization of the food supply, threatening traditional cultures
and produs; loss of agricultural laechuse of displacement and the arm conflict; little attention to
credit and technology for small productive units; change flavandgiseme particular economic
sectors (e.g. mining products and biofuels) over food production; destruction of environmental we
particularly moors and forests, affecting water resources.

All of these are reasons why there is an urgent meediate tnd implement appropriate public
policies to cover the current demands of food sovereignty and security, so that the availability of
can be guaranteed to meet domestic demands and create export surplus that allows us to t
advantage of thigtm international prices. This can be an opportunity to promote economic growth f
the country and a strategy to reduce poverty in rural areas, provided that participation and suppc
small and meditmed farmers are included in the policies.s@thieisvopportunity will only be

seized by the large investors of the agricultural sector. Second, regarding food access &
consumption, which refer to the physical location of food near the consumers and its payment facil
public policy to favonstomers and small producers and traders is required. While the large chains
have information and financial negotiation and logistical power, the small operators (produc
transporters, distributors, and traders) are characterized for being edleindsdatiang
organization and networking.

For the above reasons, food sovereignty and security must be a public issue, where the State, thr
public policies, protects the right to food as a strategy to reduce extreme poverty and an opportun
impove consumers and producers' life standards. The State must also promote the distributior
wealth by improving income conditions and participation in the market of small farmers to favor
access to technology and credit at low interest ratesimnthtion of monopolistic practices.
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UNIVERSIDAD DE LA SALLE AND THE 'UTOPIA' PROGRAM

Against this background, the Utopia program was conceived: a unigue concept that integrates
creation of educational and productive opportunities foegederpung people from rural areas
whohave been affected by violdniseabout turning them into leaders who are able to achieve social,
political and productive transformation of the country, making valuable and new contributions tc
reinvention dfie agricultural sector in Colombia, and achieving a sustainable agricultural conversi
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 twingntinue obser
reality passivelft La Salle, we understand that quality cannot be achieved if the poor and the
underprivileged pofpioles do not participate Fhat is why our Educational Project is clear, explicit,
and emphatic in stating that our missibbe isomprehensive education and the generation of
knowledge that contributes to the productive transformation of the country,” which will allow us t
recognized for "educating professionals who are socially sensitive and responsible, committed tc
democratization of knowledge and the generation of knowledge that transforms the structures o
Colombian society."

This program is aimed at young people from rural areas in Colombia and, in particular, from areas
have been affected by violeresemre 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 becau:
the lack of financial resources.

Among the many difficulties that our yourmgfimopiural areas and the entrepreneurs in the
agricultural sector have to face, there are the difficulties of nature, the uneven and unproductive
tenure systems, obstacles caused by low quality educational processes, lack of technologies, la
infrastructure, underdeveloped domestic markets and external markets that are hostile to the intere:
the Colombian small producers, and the complex problem of violence fueled by drug traffick
guerrillas and paramilitary groups, whose extraoeiliadory positions still postpone the
formalization of a real posflict 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 n
equitable sogrethat offers opportunities for all.

We intend to make the University available to those who have severely suffered the conflict and
been victims efolence and social exclusidm.aim to those talented young people who have
managed to overcomeeéhdifficulties and still have confidence in a country that offers them little or nc
opportunity; young people who want to struggle for a different Colombia, where they can be leader:
transform and promote their region, strengthen the commuymitgnteassdo create viable
alternatives of sustainability and development. This undoubtedly makes Utopia a peace laboratory.
This project seeks two primary objectives: First, to give gobogl lggdduates in rural areas
affected by violence the opptyrtto become Agricultural Engineers by providing them with the best
possible training and methodology "learning by doing" and "teaching by demonstration" inspired in
y Zamorano's models; and second, to make them leaders for the socislaastbpoliical 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 prograt
Agricultural Engineering; 2) La Salle Center for AgriculivestakdResearch; 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. | Fist 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 | Woma: 32
Men: 87

Average size of t 5 children per family

homes

Regional participatior] Casanare Vichada
Magdalena Caqueta
Bolivar Arauca
Meta Sucre

What differentiates an Agricultural Engineer of the Utopia program from other professionals witf
sane or a similar education is the following vathe®eandlogyavhich inspiteem

The values the education and action of the Lasallista professional of Utopia are based on are
following:

Respect for the truth and respecijiore#nowledgautonomy.

Solidarity arfchternity

Honesty and social responsibility

Respect and tolerance

Hope and faith

Hunility and commitment

TheDecalogufor the LasalhiAgricultural Enginatidtopia is the following:
Life is sacred
Everything on time antl dane
Beyond duty
My word is my worth
Teamwork and solidarity
Always practive and creative
Passionate about land
Great under adversity
Consstentand perseveriagwork
Nothing is tiring if it is done with willingness and enthusiasm

Regarding ouragluate profile, the Agricultural Engineer from Universidad de La Salle will have &

engineering profile since, in this program, professionals are educated in the competences to mal
scientific and technological knowledge on the new agricultooetiigt tleeds and they will be
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able to undertake and lead innovative and sustainable projects. This is complemented by
entrepreneurship training that optimizes the use of natural, human and economic resources throug
generation of producer assosatand the managemeagonbusiness with social sense, resulting

from the education in comprehensive and sustainable human development applied to the Colon
and Andean rural sector.

On the other hand, the entrepreneurship strategy in agribbsbeesedvon the Universidad de La

Salle Educational Projebich 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 orig
establising business units that are economically and environmentally profitable and articulated
processes of Corporate Social Responsibility and Interdependent Economy. The entrepreneur
strategies are articulated to the Training School of agribugjesssnmariach encouragesig

enterprise by providing them with the necessary knowledge and the environments to create sustai
associative miexaterprises.

To achieve the purposes above, the University has been reflecting on who couldl be the pote!
stakeholders. For this selection process, the University is locally and regionally supported by Bishc
the area, parish priests, prin@palgeachers in schoalsy community leaders. To finance the
project, there are four options that alliwe fovolvement of private enterprises, individuals and
international cooperation agencies, which can choose the type of support they want to lend
Scholarships; 2) Campus' construction and provisionirg; e3¢ stoatirs; and 4) Development of
praductive projects that allow fosustHinability of the project. For research processes, it is
supported by the University-Gheacellor's Office for Research and Transfer, which carries out
research projects connected with the Utopia Projeatpfessyes grom different departments at
University participate.

To conclude, it is important to state that "Utopia is a unique concept and a space where innovz
takes place, a proposal for reinventing an agricultural country, and a place wben&ribugegbody

to the construction of the Colombia we all deserve."
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Role of the University of Lubumbashi (DRC) in tlaenggs of the
Peri Urban Agriculture Development in Katanga
Ngongo Michel

Dean
Faculty of Agronomical Sciences, University of Lubumbashi
DEMOCRATIC REPUBLIC OF CONGO

Abstrad
Theman oljective of this pgperis to showtheimpact of the Faculty of agrooemy of the University
of Lubumkashi (UNLU, KatangaDRG@ in the improrementof local agiculture ad ewvranment.

Hgher edwation in Katamga nmust meet the county® development neads and therefore
tran peopge who will be ade to act with competece in proéssorel siudionsand der

commnendale sewvicesto thecarmuirity.

Ongang consultations betveen academic actors, prdessprals anddevelopmentstaff will enalde to

plan the training neals and applied reseach activities that have a red impat on rual area
developrrent.

The current igher education reformclealy demorstates the Conglese gwvermments will to
redeihe the rdes and misgons of universiies so that theycan play a mae dmnamic and mee
efctive 0le in the county® socio-ecorormic developrent.

62



Cortributed Papes

Education for Sustainable Rural Development: What competencies do graduates
need at the start of their careers to support the development of a sustainable

rural environment?
Mag. Bugldkkaterina
Prof. Ischenko Tetyana

Science and Methodology Centre for Agricultural Education of the Ministry of
Agricultural Policy of Ukraine
UKRAINE

Keywords
A sustanalle rural development, graduatesd compeencies, agicultural vocatiorel edwation,
collaborabn beteen edaaton, acadenm/science andndustry/business.

1 Background to the paper

Identifyinthe competencies needed by graduates starting a career to support the development o
sustainable rural environment (SRE3dgiahquestion in Ukraine. A sustainable rural development
(SRD) concept involmesonlychieving sustainability ofegpeystemsptimum use areas bio

ecological potential, soils protection and nature cordgivati@aisoempowerment ofraiu

population [ZPerformancef the taskset by the state to ensutdkrainian villagastainable
developmens possiblelue to the solutionao$taffing problemithin theagricultural sectof

economj3] That iglirectly associated \aicltural vocational educatioternational experience
suggests there is a thieesystem 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 appropdatepetencies in agriculture should be provided by all subjects of

agricultural activities, including: educators, scientists, businessmen.

2 Description of the project

In 2010/beginning 20%tience and Methodology Centre for Agricultural Educatgre of Uk
(SMCAEU) have conducted a stutistermine tiseitabilitpf thelevel oagricultural speciabst

trainngto the needs afmodern agricultural induistryesearch participated entrepresithes

owing or managitending agricultural emises in Ukraine aBdchelostudents studying at
agriculturagducational establishmefttee 3relthaccreditation lev@pecialty of "Agronomy")

We used survey and estsely as main research methods. Scientific research was conducted on the
bass of a systematic approach to the analysis of competencies gained by specialists to supy
sustainable rural development.

Conceptual aspects are based on the idea tha
holistic approach to traiaimd) 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 viewpo
competencigbat enable young professionals to work in their enterprises on the sustainable rur
development basis

According to the survey results, more attention should be paid to the practical component when wi
about young specialists training. Technotbgmatical and economical gaama the most
important for the production and occupy the 2nd, 3rd and 4th place, respectiVhbréfageire 1).

i n order to Iimprove the quality of sagomci al i s
SMCAEU of the Ministry of Agrarian Policy and Food of Ukraine initiated the experiment aimin
implementation of experimental curricula, which provide increasing of practical training componer
agricultural education.

What issues connected with future specialists training should be

paid attention to within agricultural educatior? (distribute by
significancg

|
1 The survey with

entrepreneurs

in 2010

3 =

Practical Part Technological Theoretical  Economical Training
Training Component
Figure 1

2.2  Results of the survey with students

Over 1000 students, who participatedjuestieninguppose practical and theoretical knowledge

for a specialty, economic and environmental literacy, the ability to learn, responsibility, moc
informatin technology skills, mobility, communication, adaptability, organizational skills, knowledge
life in rural areas and a good command of a foreign language to be crucial competencies that
important for a career starter. However, employers withirstagtacomplex take knowledge of a
foreign language (mainly English) as one of the most necessary things in this gradation. This is ol
the main requirements for young professionals in companies with foreign investments, beca
language skills giflexibility to work directly with foreign manufacturers with minimum time anc
financiaéxpenses

An important factor, that contributes to sustainable rural development, is residence of agriculture ex
in rural areas. As the survey among studestsasiimod motivation for young specialists for living in
rural areas can be wages, receiving a position according to the specialty and relevant social and
conditions (Figure 2). Interestingly, during a similar survey conducted five ydanswagm &ipde

social and living conditions.
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What influences the desire of a young specialist to live ir
rural area? Give your viewpoint.

possibility of low level of

L roduction

receiving a produ otger

relevant social  Preferential loan 0% 4% receiving a

and living position according
conditions to the spoeC|aIty
19% \ 34%

Figure 2

23 Comparati ve anal ysi s of t he appropriate
established by hormmuntry producers, with competences on international standards of
education

To objectively identify krdgeleskills andbilitienecessary to start a career in the agricultural
domain on the pringplsustainable rural developmentarried out a comparative analysis of the
competencies distinguished by Ukrainian entrepreneurs and skills agecifiraabyhigher
education international standdimtsern employers of Ukiasmeell aghe international community
believe that the experience, ability to deal effectively with professional ckaterteggeaot
innovatiaare the key competes of a qualitativeynedspecialistwhictare specified according
torelevanmapsofcompetencies tligtermintheimportarfeatires for different professions.

SMCAEU have el aborated t est, swhiddarenogremgpiloealt e s 6
online ilJkrainiamagricultural higher educatestablishmentShese tests enable us to compare

|l evel s of graduatesdo knowledge and skill s i
AgarianPolicyand Foodf Ukraine.

3 Conclusions

Research conclusions say that to support a sustainable rural development young specialists shou
capable of creatipeofessionahinking, operate market categories, possess an ability to work
effectively in difficult economical ¢aogess have a good command of foreign languages to provide
intercultural communicatiotinat they could progreieein professional activity.

The study confirmed the model of competeaspsdiatisifagribusiness, which comsibthree

blacks: 1) corporate competencesmmon to afipecialists, regardless of their po2jtion
managemerdompetences needed to function effectively as the manager, and 3) professional
competencesieeded for the job.
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Aswell asn Western Europe, in Ugrtdia ternii maployabilidy beceming relevalidescribes a

set of knowlgd, skilland abilities, capability to use specific apptoadies aproduction

situation and the ability and desire for continuous improvementomadl geoédspitern this

respect,we separately outlined competenoesessary for graduatdsenstaring a career to

support sustainable rural develgpaiecit arbasedntheprinciples of emglbifityand include

level of setffrganization, the ability tck wo groups, ability to solve specific tasks, communication
skills and literacy, Wiexige of information techieslac. if should beotel that all #se areso

called common competencies that are independent of the wiacposiie presson). The

shapingf sucltompetenses possible only with innovations in education and practical orientation of
training.

So, the aim oftegration of agribusiness, agricultural science andigdusatiog the viability of
harmonious "knowledgagte* education, research and innovdyochanging patterns of archaic
thinking, application of positive international experience and adapting agricultural education to ti
changes in agriculture.
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Annexl
EXTRACT OF THE INTERVIEWS WITH THE PRODUCERS

Director of the agoi r m A S| av uat yrcehgdi o(ndap oawn egr of t he
Berejatsky Oleksandr:

“In myopinionagronomisihouldhavenotonlyprofession&howledgéduthe shouldunderstanthe
marketonjuncturerdifferenagricultural products. It is important as nowadagisalon is aimed

to the obtaining of high revenues in order to guaranty the salary, to buy expensive fertilizers, pf
sanitary products, and agricultural machines. So, the specialist should have the economic
technological knowledge to decneaseiél expenses of entefprise

Farm owner in the village Ceville, Berm canton, deputy in the Parliament of Suisse Rukhty Fritz:
ifWe pay attention to personf6s attitude to hi
work. Whenwyag people come to us they learn many things, but this learning should be based on t
knowl edge received during his studyo.

Director of the society DAgyadi vkma ONMyk&aova
Al f a y oun gtowopkeaitcourantarpsise be skoaldh e sattracted by the life in the village. It is our
main requirement. And it concerns as young peopl
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Gener al director of the arotcmertty MBayerr 0Cr amma |
the Northern Black sea countries Menne Tobias:

"Bayer is an innovative society with the sustainable traditions. We respect our mission which can be expre
by the sentence fASci e ntomakethe envilbrerent eetter dué tb @io innovative t
approaches to the work, leader capacities, skills and fidelity to Bayer values. The people working at our s
are its main value. We try to attract, to keep and to create conditiongdorethicofielever and talented
people.Thequalitiegmportarforusare theflexibilitandfreedonntheworkresponsibility anihner mind.

The young specialist willing to work at our Stumigdybe ready to take decisions and to be tedponsib

them. They should be motivated to the professional growth, should have analytical, organizatiol
communicative skills. In the list of key requirements to the specialists we have higher agricultural educatiol
diploma is not enough, we apfadhie capability to apply received knowledge infhraetigeh English,

computer skills and willing to travel. We are looking for sociable people, able to the work in team. The d
license is an advantage".

Staff education manager in Nb&rdries, society CLAAS Butov Sergiy:

AfBefore answering this question | would Ilike to
machines, our staff works in different fields: production, service, sale, training, Statketigenatal.
requirements to specialists working at our society or other societies of the same level are higher educ
preferably agricultural (I speak now about highly qualified staff), fluency in English or German, deep ess
knowledge of mathatics, physics, hydraulic, electricity, electronics, computer skills. All these knowledge a
evaluated during the interview. We appreciate the capacity to work in the team and individually, to dc
operational analysis of situation and to makesdedigirking with CLAAS you should be ready to travel all
around the worl do.
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Foreword.

This paper was commissioned by the Task Group on Training for Technicians for Capacity Develor
(OEKD/FAOQ) and the Education for Rural PeojypeHaetgshship.

The Education for Rural People Initiative, ERP is a collaborative effort between the FAO, UNESCC
the 363 partners who are members of the ERP network. The FAO led Education for Rural Pe:
Partnership was officially launched duftligritieSummit 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 peo
the world today who do not have access tdeaftsmpiaon a sustained basis. They are food
insecure. Or expressed in a more direct way: There is about one billion hungry people in the w
today, despite all international targets and action plans aimed at reducing poverty. In terms of inc
povertythere are 1, 4 billion people who survive on less that

1, 25 dollars a day. Seventy per cent of 1
percentage is highest in Africa.

There is a close correlation between poverty and lack ofiedudatgadult literacy in both rural

and urban areas. The correlation is stronger in rural areas. At the same time, it is generally recogi
that education is critical to the reduction of food insecurity of rural people.

Although there are big wrans, another feature of education and training has remained over the
years. It is that neither the formal system of educatidornal r@ol targeted programmes have
managed to bridge the gap between urban and rural areas. The rural aredageé disadvta

comes to access to information, knowledge and opportunities for education, befdrfoamal or non
This gap comes out on indicators for school attendance, completion rates and access to literacy
other adult education programmes. &#lso be illustrated with reference to the quality of teachers,
books and school buildings. There are many reasons for this and they vary with the conte
(Atchoarena & Gasperini, 2003, FAO/IIEP, 2006).

This paper identifies links that exist, cdhycaptbampirically between individual learning, education
and wider objectives related to food security. It uses thecapaoipasfa lens for the analysis.

It notes that the understanding of the concept of capacity and what it takeshts deeriop it
widened in recent years. It has gone from a focus on training as the main vehicle of capa
development towards the development of individual and organisational capacities as more com
processes in which individual learning of knowlekidje snoinly one part, albeit an important part.
Capacity in the sense of the ability that individuals and organisations have to do things in practice
hinges on issues related to management, incentives and surrounding policy and otther normative
regulatory frameworks.

The first part of the paper illustrates how the concepts of learning, education and capacity car
understood and linked.

The second part identifies links between education and objectives related to different dimensions ¢
concept of food security. This part also identifies some current analytical traditions that seek to an
how food security for rural people can be improved. In this context the paper starts from the assun
that access, use and management of reaoeircdscal 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 forrdarraald haenresponded to

diffeent strategies of change, historically and what is known about the effects of investments
education. It is argued that what rural people actually do as a result of education can be taken .
strong indicator of the fact that their capacity has improved

The paper also discusses some underlying and worldwide trends, notably the emerging glc
networking society that may change the conditions for what rural people want to learn and where
learning will take place.

The third part of the paper aftene 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 pc
frameworks and organisations related to education on the one hand and objectoas related to
security on the other. It is also concluded that the ERP as a network of mutual learning, is typic
global networking societies.

1. Purpose of the paper.

This paper is intended as a tool for all those who are seeking ways to strengédtereehe links
education, training and wider individual and societal objectives related to food security, agriculture
rural development.

The purpose is twofold. The first is to identify links that exist, conceptually and empirically betw
individual leang, education and broader strategies of change that aim to enhance food security
rural people. The second is to present the concepts in such a way that they can be used for conte
analyses and action.

It uses the FAO policy and concepts of caphciypacity development as a lens and as a bridge
between the general discourses on learning, education and training on the one hand and on diff
dimensions of food security on the other. Also, it discusses the relationships between learn
educatin and capacity.

The paper draws heavily, but not exclusively on material generated by the Education for Rural Pe
Initiative, ERP since its inception in 2002.

2. Capacity, Capabilities and Capacity Development

This section will review and commerthepmoncepts of capacity and capacity development as they
are understood in the current policy/ corporate strategy of the FAO for capacity development and i
DAC Good Practice Paper on Capacity. (DAC, 2006,

FAO, 2009 c).

The origins of the concé@apacity

The etymology of the concegatpaicitystems from Frenzdpacite(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 containe
also used in relation to theahumady 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
able to do. In the words of a recent definition by the DACficapactyia bi | i ty of peo
and society to manage their affairs successH
Strategy Acapacity devel opment ideal ly unf
environment, the institatia | di mension and the individual
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definition relates to capacity development as a way to get to what the DAC has defined as cap:
above. It signals that it is important to look at the ability of individgaissatidd/orstitutions. It

is equally important to identity the policy environment. It is understood in this definition that an ene
policy environment will open up possibilities for action by individuals and organisations/instituti
Needless tayg, there may also be other policy environments that prevent individuals and organisatic
from using their capacity. Also, the FAO definition, unlike the DAC definition above, does not inc
general soceEconomic conditions that may facilitate ot peeypde, organisations and countries to

act. This is an advantage when the concept is used for analytical purposes. The DAC definition |
wide that it may include almost everything when it comes to questions of capacity and capa
development at sdal level.

In the case of the FAO, the different capacities relate to individuals and organisations that act to im|
food security, mainly in agriculture and rural development.

Capacity for what?

It should be noted that in the real world llaedéyiany capacity that is developed without a purpose.
Capacity is always related to normative issues, or expressed in another way: What is definec
capacity can hardly be separated from another question, namely: Capacity for what? And yet, it is
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 b
developed and exists in real life?

There is an unfinished discuabiont 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 individ
organisational and normative conditions one the one hand and developmerg atchangeesse

at the individual, organisational and societal levels. These changes should be manifested in con
actions.

The first approach implies that capacity exists when there are capable people, efficient organisa
and a normative and policya@maent 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 incre
agricultural production. Capacity is measured according to its component parts.

Thesecond answer is that capacity can only be measured in a meaningful way when it has be
translated into action. It is only when agricultural production has increased that it is meaningft
conclude that the capacity for agricultural productionrtasdseszh For the most part, it is easier

to measure what has been done to create capacity i.a. through education, organisational and p
changes than to establish that this capacity has led to the achievement of higher order objectives
as increaxsl agricultural production or rural development.

This paper will address both questions in relation to learning, education and the capacity of rural pe
For a discussion about methodological issues related to the evaluation of capacity tavelopment se
example: (Boesen & Therkildssen, 2003, Zinke, 2006).

It was noted above that capacity devel opment
an enabling policy environment, t he2009cst i t ut
p. 1) For example, there is a policy environment at the international level which includes human r
frameworks and internationally agreed policies and action plans. This is the formal side. It is import
point out that normative andategy 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 mak
clear distinction between normative and regulatory frameworks such as policies on the one hand
the organisations set up to implement them on the other. It is a distinction between norma
frameworks as Athe rul es agf rtelseougameso aared c®
the game. 0 For example, the rules of the ga
slowly over time. The way a coach decides to organise the football team will vary and may even ch
during the rteh. The way resources are combined is not one and the same for all teams even if i
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 diffe
capabiligs of individuals or organisations. For example, the FAO policy makes a distinction betwse
technical and functional capabilities. (FAO, 2009c, p 2). The former are oriented towards specific |
that an organisation has to perform. The latter ate ttlesebility to manage any process of
change. Another distinction that can be found in the literature is that between individual capabilitie:
doing for one self) and collective capabilities (i.e. forming an organisation and workiity together witt
(IFAD, 2011, p. 17). It is also common to look at capacity as consisting of different kinds of capabi
particularly when the focus shifts from individual to organisational capacity. For example, a re
international study on capacity mdismation between five different capabilities which are typical of
all organisations. They are: (1) The capabilibrdarsséf and act, (2) the capability to relate and to
uphold space, (3) the capability to generate development resultsb{ity ttee adgpt and -self

renew and (5) the capability to achieve and maintain coherence. (Morgan, 2006, p. 8 ff.). These diff
capabilities taken together represent the capacity of the organisation.

Capacity development as links between pobrisstiongs and individuals.

The linkages between the three dimensions of the concept of capacity have been illustrated in in f
1 below. It is generally assumed then that favourable conditions for capacity development exist \
there is reasonablerespondence 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
easy to think of situations when this correspondence does not exist.

For exmple, individuals learn, they gain knowledge and new insights. They are motivated to do thi
in a new and better way. They work in an organisation that would not encourage them to use what
have learnt. The management of the organisation wiowdhernab use their new insights and

skills. Or, alternatively, the organisation wants to change, but the policy environment does not ope
possibilities for change. And so, in a dynamic perspective, it will be necessary to look at the cond
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 pc
frameworks.

Normativolicy Framework

Oraanizidn

Comments

There are linkages and interdependéweerbé¢he different levels of analysis. Individual capacities
that are enhanced through learning will be carried out within a formal or informal organisation.
capacity of the organisation is not only contingent on the capacities of the ondilielwedy but
these resources are combined and used. Resul
or the informal normative frameworks that exist within any organisation. Action undertaken by
organisation will also be the result of/exanformation flows, management styles and an enabling
policy environment. These policies may facilitate or restrict the organisation from doing what it is s
to dolndividuals within the organisatigract as a result of education and tratrtimgy may also

refrain from doing so for a number of other reasons related to the policy environment. What you ac
do as a result of learning, education and training may also be a result of whatyalo tintk you

what you aalowedo do.

These few examples are mentioned in order to point out that this framework is only the beginning
analysis. It has to be contextualised in each situation. The next section is a step in this direction. It
the concepts of learning and eduaatioa tinderstanding above of the different dimensions and
components of the concept of capacity.

3. Learning and education as capacéyedlopment.

It is concluded in the FAO strategy that education and training are important pillars of the strategy.
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 cap:
development but learning new skills is not enough. (DAC, 2006). If and when iadreslulals act as
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of their learning, this can be taken as an indication that they are using the capacity that they t
acquired through learning, education and training. Likewise, it is generally assumed that well functi
education and education systemseamngitions 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
usually wider than to be able to act in relation to a specific tagk daggtdigkills training may

be expected to lead to direct action, but the objectives at the level of an education system are al
wider. The other issue is that the capacity of individuals, organisations and countries to act depend
host of othdactors but individual learning or the improvement of education and training. This is tl
whole gist of the analysis in the DAC paper (ibid.)

Therefore, the links between individual learning, education and capacity are strong but the relatiol
Is notone and cleaut. The links will vary with the context. In order to be able to take this part of th
analysis a step further, it has been found important to discuss learning and education as caps
development.

Three questions arise. They are thanigllo

- What is learning?

- How is learning organised?

- Which are the specific international normative and policy frameworks that pertain to learn
and education?

Learning

There are many definitions of learning. This paper is based on an understargliag thielea
interplay between inner mental processes and contacts with the environment. (Jarvis, 2007). Acco
to Jarvis, there is often a disjuncture between what the individual carries with him or her and what
she experiences in the environieatmore 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 il

Anew sensationo, gives meani ng rtochangeitd8md de:
this can only happen as individuals gain a sense of selfdredrselfi t y and can bec
situation as well as recipients.o(ibid. p.6)

Understood in this way, it is almost a given that learning takes placeethifeuggpanitofhan
individual.

Hence, and in the words of Jarvi s: ALear ni n
are provided by social institutions, such as
The individual will learn thraadfe This will be referred in this pafetagléarning.

Learning and education.

Individuals learn. When this learning takes place in an organized way, within organisations that |
been set up for this purpose it will be referred tocheratias.dt 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 teach
instructors, planners and managers. These orgamigakomn an equally complex policy
environment which may or may not be conducive to individual learning and the way it should
organised.
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Not long ago, in the history of modern development, the bulk of all learning took place in the family
on the wilplace. It was not organised to the same extent as modern systems of education are. A
today, a lot of learning takes place outside the organisation of a school or a university, perh
increasingly so. This learning is usually less structurexdgardssell

Learning and structured forms of training also take place in the myriad of other organisations tha
modern society. Learning is not their main mission but developing their capacity is unthinkable wi
deliberate education and trainorgsedfmed at learning within and outside the organisation. When
such systems or organisations are brought into a coherent whole with clear entry and exit points
will be referred to heréfedong elucation

It has been argued by some obsehatrghe definition of learning should be extended to
organisations. In this understanding it is not only individuals within organisations who learn. The v
organisation should be the unit of analysis and be seen as a learning organisatiooleThere is a w
body of literature with roots in organisational theory, which argues that the analysis of learning st
be extended beyond individual learning within an organisation. It should also be possible to identif
characteristics ofemrning organisatn. (King, & McGrath, 2004, Ohlson & Granberg, 2009). The
discussion about organisations as learning organisations will be left aside here. It is sufficient fo
purpose of this paper to note that people working within organisations learn he a way for
organisation to develop its capacity. For examplieeitraining of teachers is very important in any
education system.

When organisations for learning are brought together into a coherent system, this will be calle
system dife-long elucaton.

Comment

It follows from the above that learning is very important for capacity development at the individual
Capacity grows from within the individual and it is only when learning takes place in a way that has
defined above, that indalgdget the potential to act. Education as organised learning belongs to the
organisational dimension of capacity. Also, national systems of education are crucial to natic
capacity. However, capacity in the sense of the effects of the actidnsystenatiamawider

national objectives, are not one and clear cut. This relationship varies with the context and a ho
economic, social and other factors.

The reality for rural people is far from the visimm@felifecation. The more typitaiepis that

rural people learn within many different structures within and outside the State. Also, rural people
outside these organised structures set up for the purpose of learning.

It is important to recall what was observed by Coombs aad Ahmeddd y iformall 9 7 4 :
education, contrary to impressions withstanding, does not constitute a distinct and separate educ
system, parallel to the formal education system. It is any organized, systematic educational act
carried out outsidee tframework of the formal system, to provide selected types of learning to
particular subgroups in the population, adults as well as children. Thufodefahextiutation

includes, for example, agricultural extension and farmer training pacdgianiteescy
programmes, occupational skill training given outside the formal system, youth clubs with subste
educational purposes, and various community programs of instruction in health, nutrition, fa
pl anning, C 0 0 p eamastandvAbnsed, 194 pl8).t he | i ke. 0( Co
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It follows from the above that these organisations of forrfalr@miat edcation can be more or

less structured, more or less hierarchical. Educators have found a way to express these differenc
referring to educatian farmal, nefiormal 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 activitgdarmétion is an organisation or set of organisation set up for the
purpose of learning. These organisations are always contingent upon policy and other normative
regulatory frameworks. This is the policy dimension of the concept of capafidyndvoorkative

exist at many levels and they can be codified or more informal. One such framework is what is de
as relevant knowledge within a subject or a curriculum. This paper will refer to a few of the interna
frameworks that pertain to lgaanth 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 comrr

assumed. AEver ybodynohass tahef rreiqguhetnti 9 eduwodt @
Declaration of Human Rights of 1948. Less well known, perhaps is that this paragraph continue
stating that: AEl ementary education shall b e
made geerally available and higher education shall be equally accessible to all on the basis of me
Education shall be directed to the full deve
p.41).

The most elaborate statements are to be floeii2eciaration 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 \
possible.

The right of children to education, regardless of their sex, where thdgriiyeagexhay 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 prbaidedWhes:n of
possible.

The right of children to education, regardless of their sex, where they live or what language they sp
The right to education of refugees and populations affected by war, displacement and calamities.
The rights of working childrexucation.

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 expre
i.e. in the Jomtien Dedlamadbn 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 con
goals and a framework for action ten years later at Dakar.(WorldC &udfecatioa for All, 1990

& World Education Forum, 2000).

The Jomtien Declaration concluded already i

surpasses present resource levels, institutional structures, curricula and conyent®naldeélieems .
(World Conference on Education for All, 1990 p.4). Both are an attempt at crossing normative
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organisational borders, between formal dochnabreducation, between levels of education and
between knowledge areas.

What should be the psepof learning? Individuals have a variety or reasons to learn. Two importan
international UNESCO reports have synthesised a very broad discussion of what should be the diff
purposes of learning when translated into organised forms of leagdungpiien.t One is the

Report of the Faure Commission in 1972, which was followed by the Delor Commission Report in
(Faure, 1972 & Delor, 1996). According to the Delor Report, there ought to be four objective:
learning. They are: (1) Learnikgow, (2) Learning to do and (3) Learning to live together. The
ultimate purpose should be mature human beings. Following the tradition of the Faure Commissiol
fourth and overriding objective was formulatedaasi@® to be.

Where do rural peolglarn?

This question arises from the distinction that was made above between learning as an indivi
process and education as a way to organise learning in a systematic way. It was noted that rural p
learn throughout life, but they may hadeaooéss 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 chai
over time. Today, all countries seek to develop the formal systemas aduagtionorganise
learningit is also a fact that most organised learning takes place in hierarchical organisations, be t

school s, uni versities or extension services
sensat i on koabduthaetexpdcted to geseratediby a teacher or an instructor.
These fAinew sensationso are expected to | ead

ultimately, to changed behaviour. If and when they do, this can be taken as aa indication o
strengthening of individual capacity.

It was noted above, that rural people walk in and out of organisations of education and training d
their lifspan. Many may never get in contact with a primary school, let alone a secondary schoo
universy or an extension service. On the other hand, experience has shown that sending childrer
school is a very important part of the survival strategy of rural families. If these possibilities are not
and rural people want to improve their capagtyléarning, 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 ¢
other. Or, as observed in a study by the International Fund fod Agrididtr e | op me n't : A |
|l earned more by | ooking over the fence and
extension services or other organised forms of learning, my comment). (IFAD, 2005, p.4).

Indeed, it has been argued by someeobsleatr the whole tradition of extension service as organised
learning, is undergoing change. For example, a recent literature review of experiences of agricu
extension in Africa observes that fcdapécky b ui |
reqguires joint | earning through practical f
past experiences of rural extension but it also reflects a changing reality for the farmers. The trel
towards diversification of actiatid 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 rele\
technology. Management and problem solving capacities related to agriculturiab@noduetion wil
important than before. (ibid). In the words of the FAO strategy for Capacity Development, farmer
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 terdogtéost pbor

people and which may have consequences for organisations and frameworks within which rural pe
learn. What can be described as typical of education in a national and international perspective me
be typical at all for how rurall@pdearn. 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 le:
other settings.

One implication of the above might be that whole balance betaremdsionaial education

may shift for rural people with the emergence of an international networking society. Few if any st
have been found that could throw light on this question in an international and comparative perspe
The purpose of thexhsection is to point to the fact that an emerging international networking societ
is likely to change the organisational context within which rural people learn. Exactly how thi
happening is outside the scope of this paper.

An emerging networkiogety?

It is often said that modern societies are information and knowledge societies. In this analy
information and knowledge are treated as assets which are more important for productivity incre
than labour and capital.

Manuel Castells is afighe most well known analysts referred to in this discussion. He has placec
guestions on knowledge and development in a broad perspective of world wide trends in wk
information and modern information technologies play a crucial role notontymprbiiefe

social and political changes at large. Information and communication are not only to be looked at as
tools that have facilitated information sharing and learning that is relevant to the production of g
and services.

According to Celis, the implications are much wider. The main reason is that the new informatio
technologies, ICTs have made it possible to organise the production process in a less hierarchica
than has traditionally been the case. This process startedoditttitmegrthe new technology

itself. This model of organisation which was less hierarchical than most other industrial productic
has spread to other areas and become an integral part of globalisation. Castells has argued tha
new informationatoeaomy and the successful enterprises within it are marked by a networking
organisation. This means that vertical and hierarchical structures are replaced or supplemented by
decentralised and horizontal networks. (Castells, 1996, 1998.).

Therefore, ¢hglobalised 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
more learning is taking place within horizontal networksf Tiferosgtion and communication
technologies, ICTs, including mobile phones is an integral part of these networks. The networks
sometimes at odds with more established and vertical structures for education and training. They
also be seen to coempént these.

There is an obvious a risk that an emerging networking society will create new inequalities betweel
and poor, between urban and rural people. People in urban areas may benefit more than people liv
rural areas. The implicationgsé ttevelopments 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 fobe security anc
different approaches to learning and education that have been associated with those. Based on
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analysis, the paper will discuss some new tr
on trends worldwide. A contextual analysigemillifeel in each concrete situation. A discussion
about learning and education in relation to food security will have to go beyond rural people and w
they learn. It ought to start with the normative and policy frameworks as well as with strategie
change pertaining to food security. It will be shown that there are three broad traditions of educatiol
training that are seen to respond to those strategies of change. Ideally this analysis should be exte
to include the learning among sta taking place within organisations that work to improve food
security of rural people. Such an analysis may include learning within ministries of agricultl
organisations for extension worlgoremmental organisations and farmers organisations, just
mention some.

Food Security
Access to adequate food for all was formulated in the International Convention of Economic, Socia

Cul tur al Rights of 1976. It reads as follow
woman and chitddpne or communitigh others, has the physical and economic access at all times to
adequate food or means for its procurement.

the right to adequate f oouwnararight, infeeterntio allpeopldito Ri g
have regular, permanent and unrestricted access, either directly of by means of financial purchase
quantitatively adequate and sufficient food corresponding the cultural traditions of people to whicl
consumdrelongs, and which ensures a physical, mental individual and collective fulfilling and digni
|l ife without fear.o (FAO, 2010, p . 1). Ther
from 2005 (ibid).

The current FAO definitionof$F@d ur i ty reads as foll ows: N FoCc
all times, have physical social and economic access to sufficient safe and nutritious food that m
their dietary needs and food preferences for an active and healthy lifeotHsasahbtldSdhe
application of this concept to the family level, with individuals within the household as the focu
concern. o (FAO, 20009, p. 8). AFood insecurit
or economic access to food edmedl above(ibid, p. 9). The definition above also includes
undernourishment as an important concept. The concept of food security is built on three pillars.
are food availability, food access and foddigsedefinition can also be seen as ativerma
statement or a goal.

The concept of food security is closely linked to strategies for increased production of food. A whol
of issues revolve around the conditions under which production will take place and who the prodt
are and will be.erbfore, the concept is also associated with issues related to sustainability, protectic
of the environment and climate change.

As mentioned in the introduction to this paper, there are approximately 1000 million people in the
today for whom thigegbve is not a reality. The majority, or 70 per cent are living in rural areas.
According to the 2010 Rur al Poverty Report 7
malnourished people, partly as a result of poverty itself, aadgattigrdfactors, notably gender
inequalities and exposure of poor households to a variety of risks and shocks. Children also consti
| arge percentage of the hungry. o (1 FAD, p . :
the capacity capabilities of small farmers to produce food. On this point;@Een&iaécfolF AO
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noted in his foreword to the Medium Term PI
Statement on Global Food Security signals a welcome andyestutiuchgiolicy in favour of

hel ping the poor and hungry to produce their
Anew meafiee decades of negltecei nv e st i n agriculture. of
conclusios$sals$ boat diEaPacity, particularly
This part of the discussion is about what tib takesase the productivibf rural peopleAn

analysis of the importance of learning and education for the improvsecemitybfaodal people

has to start with some strategic issues related to the achievement of food security at individual, f:
and national level. The international discourse on strategies directed at this overall objective is
wide. This discussifalls outside the scope of this paper. Interested readers are referred to othe
sources. (IFAD, 2011).

Finally and since the World Summit on Sustainable Development in 2002, there has been an emp
on issues of sustainability and protection efrdrenemt. Production of food should be organised
with respect for the environment and in a sustainable way. In later years, issues of climate change
also come into the picture.

Approaches to change.

Any analysis that seeks to link educatiordér bi@degies of change related to food security for
rural people, have to be based on some general notions of how such changes can be analysed
understood. In one way or another, this discussion can also be described in terms of capacity
capacitgevelopment 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 pe
have to act and to use the resources that are at their disposal. iEapiais thmpdhere is an

enabling policy environment i.e. that there are policy and other normative frameworks that support
individuals and organisations want to do. The purpose here is not to even seek to capture a very |
discussion about poweeduction, food security and development that has been going on for ages. |
has been found important however, to highlight some dimensions of it that are relevant to educatiol
how education has responded to these approaches to change. Tiwes wérdpeddentified

here.

One tradition can be found in the background material of the 2011 Rural Poverty Report. The anz
starts with to resources, notably natural resources as the key to sustainable rural livelihoods. (Lt

Neves, 2010.).Gnanpor t ant point i s that Ait 1 s acces:
overall availability, that determines whether poor men and women will be able to make the most ¢
opportunities they have. to enhance their 1|iwv

It follows from the emphasis on access rather than on availability of resources, that access is strc
associated with rights. It is only when people have the right to resources that they have a potent
use them. Ther ef arresourteaat any tene, can de dascriped pndernts iofahe |
bundl e of rights that are ascribable to a g
terms of capacity, the concept of access is closely related to the rights tosbesmsalhe re
focuses the attention on Arights to assure a
Also, this analysis brings in dimensions of capacity such as management and it puts emphasis
collective capabilities i.e. how rural people interact, form orgahisatiofrom each other.

80



It should be obvious from the above that there is a direct relationship between the capacity of |
people and the normative frameworks(read rights) that are associated with access to these na
resources.

The conceptatcesssi s used in a wider sense than At he
al so about the ability that poor people hav
security, enhance nutritip@4.and reduce house

It follows from the above that management is another key term in this context. Poor people are livi
a world of risk. How they manage risk is key to securing livelihoods.(IFAD, 2011).

Expanding access to natural resources and increagngf seo@ss to natural resources become
part of the fAkey challengesod ahead. (Lee & Ne
Two other observations are important. They run through the material referred to above. One is that
people seek to meet risklivgrsifyingtheir souss 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
these same producers increasingly also seek sources of livelihoods outside theoa@gbaliltural sect
p.7, IFAD, 2011, 184 ff.).

The other is that management is strongly related to individual and collective capabilities. M
concretely this means that management of resources and of risk depends of individual capabilitie
also on the way Hupaople are able to organise themselves, to share information and to learn fron
each other. In terms of the five capabilities identified on section 2 above, it may be said that there
emphasis on the capability torgeihise and act.

This is theigstussion about capacity from an individual and from an organisational perspective. Equi
important in this analysis is that the State provides an enabling policy environment.

A second tradition related to production of food puts research, téchnol@gypas at the centre

of approaches to change. This strategy could be summarised in an equation as follows:

Research + technology + innovations = increased productivity.(Gustafsson, 2010).

I't has been argued thatouhies a@appioaamens s mol
favoured areas would typically wuse #Aindigert
networkso (Lee & Neves, p. 25).

It was also argued above that a new paradigm is emerging in the new knowlekigg and networ
society in which the emphasis also will be on issues such as communication and the use of ICT
emerging networks for information sharing and learning. (Gustafsson, 2010).

A third tradition focuses on the relationship between food seciriyarsecwity. Again, this is

a very broad international discussion. The point to make here is that this discussion is closely link
learning and to education, mainly in that part which has its focus on the malnutrition of children
linkage beeen food security and nutritional security at the family level and the crucial role of wom
(FAO, 2010).

Capacity for change.

In the analysis above rural people are both consumers and producers of food. It is in their role
producers that it is retévta 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
and management of natural resources and the capacity to nfaonagehasgerspective of the

rural poor and their capacity to access, use and manage natural resources there is mentionin
virtually all of the dimensions of capacity and capacity development that were listed in section 2 al
The important observaetdmake here is that this analysis is not primarily a discussion about the nee
for the technical skills that rural people need. It is an analysis in terms of individual and collec
capabilities to access, use and manage natural resourcesuraigpedie need to know, how

they learn and the importance of collective capabilities i.e. to form organisations, networks and to
together that matters.

It is illustrated how a change strategy based on intensive use of scientific knoelledyd is more r
Afavoured environmentso and how i mportant A
soci al networks are in filess favoured enviro
It is pointed out that education, or sending children to schoolaist guillanpbra 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 ma
possible for rural people to get accessutcesslt 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,
concept of access to natural and other resources comes close to the normative dimension of
concept of capacity. A distinction is made between environments in which research results and sci¢
knowledge are vital and environments within which indigenous knowledge and learning from
neighbours are critical for increased producto?S(bid,

5. Traditions of educational responses.

There are normative responses related to the content of education (what should be taught and why
there are different traditions of how education and training should be organised to respond to
broadestrategies of change indicated above. (forfeaimabeducation).

One tradition is linked to agricultural production as mainly resulting from research, technology
innovations. This tradition has been reflected in the content and orggicisttical eflacation in

primary and secondary schools, universities and in extension work. The FAO has a long traditic
working in this area. Use of new technoligies has also been the purpose of a long tradition of func
literacy.

There are othéorms, including some traditions of literacy work which has put emphasis on th
capabil iorigesni se @Asnedl fact. 0o The wultimate purp
confidence of the learner and to strengthen the ability to wask with other

The most well known representative of this tradition is Paulo Freire who saw literacy as a way to lib
the mind of oppressed farmers. It was only when farmers had formed words and a language

reflected their lived reality that they could gebdu t hei r ment al and Al ns
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 tra
of nuttion and health education.

A fourth and emerging area has grown out of the concept of sustainability and protection of
environment. This area is usually referregltcateon for sustainable developm&3D. It is a

newcomer if compared withtiiee waditions 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 ser
can be understood. The 2011 Rur al Poverty R
sector model of agricultural extension based on technology transfer and delivery has all but disappe
i n many <countrieséExtension has been deceni
emerged, including private extension efforts ruimfny apli agro processing companies, a vast

assortment of NGQpported efforts, services run by producer organisations, farmer to farmer

exchanges and mobile phone and Internet bas
extension work in Aflikcancl udes t hat A the building of f
capacity requires joint | earning through pra

It can be seen that these changes refer both to the normative aspect (what shouldhee taught) an
organisational dimension of capacity as it relates to how learning should be organised within the cc
of extension services.

This being said, it i's also concluded that
choices for pof@armers often remains very limited. Women farmers and marginal livestock produce
are often excluded.o (Il FAD, 2011, p. 175).
This last observation underlines a point made earlier in this paper. The analysis of capacity cannot
at the normative andamisational 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 shou
asked isvhat, where and how do rural people learn?

Against this backgrquitds 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

Education for
Sustainable
Development

Sustainability;
Protection of the

Environment;
Climate kange

Food availability
access and use

Production 66od . .
X: Sustainable productior

Y: Food security
Adapted after Swad
Government, 2002, P.16

Nutrition
Health

Agricultural
Education;
Basic Education,
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6. Learninggducation and action.

It was mentioned in section 2 above that there are essentially to ways to assess if capacity
improved. One is to assess if favourable policies and other normative frameworks are in place a
there are organisations, ready 1o tewards the realization of these policies and normative
frameworks (the right to and education, education for all etc). So far, this paper has followed
tradition. It has looked at the education and food security through the capacity development |
understood in this way.

The other tradition is to seek to measure the relationship between policy, organisational and indiv
changes and action. Policies and organisations have changed and something has happened as a r
Individuals have leatimty have got education and they have acted in a different way as a result o
what they learnt or the education that they have been through.

This section will look at relationships between education as organised learning and individual ac
Rural peoplearn, 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
these analyses has been: Rural people learn, but what deetbashydagdéfresult? 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
result of their learning.

This section will summavizat 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 studie:
illustrate a general connection beteaenng, education and actions related to the different
dimensions of food security as referred to above. The findings usually start with the individual lea
The effects are often assessed both from the individual and/or family perspeetn@sasdig) som
cumulative effects at the societal level.

For example, an often cited literature review has studied the relationship between basic educatior
agricultural productivity in 13 developing countries. The 37 studies confirm thisspgsitind relatio
conclude that agricultural productivity is over 7 per cent higher for farmers with four years of eleme
education that for farmers without such education.(Lookheed, Jamison & Lau, 1980 as quote:
Atchoarena & Gasperini, 2003). A studlatirodamerica in 1994 has reached the same conclusion.
(ibid, p. 56).

A more recent cross country study commi ssi O
people, the main group directly involved in food production, processing and epnsnaekeiglizatio
factor in fighting food insecurity 4nclome countries...Indeed, of the factors we examined, our

measure of rur al pri mary education was by f
Burchi, 2007, p. 37). It should be hatetis latter study takes a broader approach to food security
t han t he i ncrease of agricul tural product.i
commercialisation. o

Studies that have looked at knowledge and skills that are relatiéel hafangignérally found a

strong relationship between learning, education on the one hand and improved nutrition, hygiene
health status of families on the other. The nutrition and health status of the learner is also stro
related to learning ootes. The main actors in such programmes have been the women. (Atchoaren:
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& Gasperini, 2003, p. BAg report on the State of Food Insecurity in the World has the following to
say about the relationship between nutrition (access to adequate foddj and they t o | e arr
effects (of malnutrition, my comment), are particularly worrisome because there exists a large bo
literature that suggests that stunting is associated with cognitive skill and slower progress in scho
child,aswellagsire ced earnings as adult.o(FAO, 2009 a

The GI obal Moni toring Report on Edwucation f
undermines cognitive development, causing irreversible losses in opportunities for learning. Ther
oftenlongi me | ags between the advent of mal nutr.i

This has i.e. led to the introduction of school feeding programmes in many countries. Educa
improves the nutritional status of families at the same ascthtdiesiwho 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
related to individual identity anedssedim and ability to make your voice heardnd lvarsde

said about programmes that aim to give poor people voice and improve their capacity to work tog
and to organize themselves. There is a strong relationship between literacy and issues that have
with pride, s@fteem and possibiliteesnake 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 ¢
I mportant conclusions I S AWhil e theell benef
under stood, |l ess wel |l k n o wdormal re@ucatiory @dueatiora c c r
contributes positively to women’s empowerment, in teesteeiselfonomic independence and

social emancipation. Many women who have benefited bemic additliteracy education have
spoken of feeling a sense of personal empowe
Another interesting summary of findings will be quoted here. It seeks to relate the outcome of ¢
literacy programme to some ditleanium Development Goals. They are: (1) Eradication of Extreme
Poverty and Hunger, (2) Reduced Child Mortality, Improved Maternal Health and Combat of £
Malaria and other Diseases and (3) Social and Political Participation. (Oxenham, 2009).

Theseare not the only goals are covered in the studies referred to by Oxenham. They are highligt
here because of their connection to food security. With some reservations, the overall conclusion
regard to the first sgontibuteioseducimgadoth poverfyland humgema c y
(ibid, p. 92).

The main message with regard to health indic
knowledge conveyed through literacy education programmes does tend to conthibute towards
achievement of the Millennium Development Goals for health.(ibid, p. 96). On the third goal,
message i s that HAsuitably organised and i mpl
and more confident social and political partigjpaton bnschooled people, particularly poor
women. o(ibid, p. 97).

Comments

From the individual point of view, there are compelling arguments for the assumption in the beginni
this paper that learning is at the heart of capacity developnainidatatieviel. If and when this
learning is the result of national programmes of basic education, for children and adults, it car
argued that there is a strong relationship between learning, education and action.

However, the extent to which thisrrelap can be established depends on the context.

The UNESCO report quoted above has this to
these effects (of adult education and literacy, my comment) are not automatic, but result only v
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literate individuals are able to exercise their literacy, which requires that broader development and 1
policies are in effect and implemented. Indeed, literacy per se is not the sole solution to social ills
as poverty, malnutrition, and unemploythwmgh it is one factor in helping to overcome
them. 0( UNESCO, 2006, p 31).

Oxenhams reflections are worth quoting in full:

AThe evidence set out above confirms the i.1
education and training; witheuat progress towards the MDGs will be slower.

However, it is equally important not to regard such inclusiowaskimgactgedient.

The evidence also underlines three cautions:

First is the well known pattern of behavioural change that EseobiselRage among farmers

nearly 50 years age; new information does not automatically of immediately change attitudes;
attitudes do not automatically or immediately change behaviours. People take time to absorb
implications into action. The protpsssonal change can be slow and unpredictable.

The second caution reflects the fact that people differ. Change begins with minorities of people, pel
only 20 per cent to begin with, then gradually affects others and spreads to minarities. Literacy
numeracy only help to make the process quicker.

The third caution is that education, training, literacy and numeracy depend for their full effects
supportive environmeuatsial, political, institutional, and infrastructural. They need #otb&lpart of
devel opment effort.o (Oxenham, 2009, p. 98).
It could be added, that there is a need to place these findings and conclusions in a wider strateg
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 leari
educationral wider objectives related to tmdity. The paper has also discussed some of the
international trendattmay change the conditions under which these links can be strengthened.
Ifthese aspects are brought together in a simple matrix, the following picture emerges.
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Figure 2. Tool for identification of linkages between education ahducalpgedple to improve
food security.

Dimensions of Capa| Education Food Security Emerging Trends

Development

Individual learning | Learning what, wh{ Food availabili{ Divesification q
and how? access and use. sources of livelihood

Access, use af
management of naty

resources
Organisational Formal, neformal| Ministries, ne| An emerging @uglobal
change informal i.e. schoq governmental networking society
universities, extens| organisations, farm| fragmentation
services, litera( associations etc. etc| need for a system
programmes, networ lifelong education, s

of balance betwe
formal, neformal an
informal education

Policy/Normative Right to Educatiq Righto Food,

International Actii Access of natul
Plans related resources ?7?
Education for Alletc/of r i ght s

Comments.

There are links between the different dimensions of education and food security, as they are dei
and discussed in this paper. Thesevilhvary tithe 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
to education and the right to food. They are mutually reinforcing. There are also a number
international objectives, strategies and action plans that are relevant in this context. Some that pert
food security have been mentioned above. The ERat@iPeople Initiative, ERP also operates
within the framework of the Jomtien Declaration on Education for All and the Dakar Frameworl
Action. (World Conference on Education for All, 1990 & World Education Forum, 2000). This is nc
place to @ into details. It should be noted that the Education for All Initiative that resulted in tt
Jomtien Declaration in 1990 and the Dakar Plan of Action in 2000, also were serious attempts to v
the traditional discourse on education and to placertext af IHeng learning and-lifeg

education. These action plans are framed within a broad context of development which includes
different dimensions of food security outlined above. They do not specifically use the concept of
security.

There are many links between these different normative documents. This paper has identified sor
these.
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There are also tensions between the normative dimensions and the contribution of education
training to wider objectives related to food keeaunityg has other objectives but the capacity to act.
The relationship between education and food security at the national level is not one and clear ¢
strong belief in the right to education does not necessarily mean that learningefidcteaioe these

that all education programmes will have an immediate impact on higher order objectives at the so
level. However, there are compelling arguments in the existing body of research to suggest a stron
between learning, education andgheity that rural people have to improve their livelihoods.
However, one step towards capacity development for food security at the level of international norn
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
AThe building of bridges across disciplinary
amongst sectors.o(Tomasevski, 200 3, p . 1) .

If inerpreted in terms used for this paper, it is to say that the building of bridges at the normative le\
a precondition for a closer connection between all those organisations that seek to link education
training to higher order objectives relaied $ecurity.

Learning relevant to improvement of food security takes place in many different settings, too many
covered here. This section will only make some distinctions that are useful for the analysis.

The formal organisations include sdmwbluniversities. There are organisations for extension
services; there are literacy programmes and networks of different kinds. From the point of educatic
organised learning, these organisations are two kinds. There are those whose main purpose
organised learning and there are those which have other mandates but put organised learning hig
their agenda. This latter aspect is usually referred to learning within organisations. It applies to scl
and universities, to Ministries of AgricudttmeNoBGovernmental Organisations.

p.2).

FAO and UNESCO are the main organisations that have sought to establish and maintain linkag
the international level. There is fragmentation as well as alliances and networks, in a complex
typical of éhinternational community of today.

Improvements of the capacity of organisations related to education and food Security is a questic
identifying and strengthening linkages both within and between organisations. How this can be don
only be answere 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 bl
between normative frameworks and organisations pertainiron tanetfozad 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 s
The ERP is a laddorative effort between FAO, UNESCO and the 363 partners who were members
the network by the beginning of 2010. It was officially launched during the World Summit on Sustai
Development, WSSD, in Johannesburg, South Africa in 2002.

The ERP and WS ®artnership was launched at the request of and in collaboration with UNESCC
through an intersectoral and interdisciplinary approach, issues which needed a combination of
comparative advantage of the two organisations. These areas includebicaivierdityreand
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education. The ERP is also one of the UNESCO flagships that were agreed as follow up of the C
Framework of Action relation to Education for All. (World Education Forum, 2000). Some of
recommendations of the World Conferenagcatioi&dor 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
in Rome in 2004. (FAO, 2004).

The ERP network with over 360 members is also an arena of regehatbgymland mutual
learning. It has generated a lot of material, some of which has been used for this paper. It is als

~

i mportant fAmodernod network of mutual l ear nin

Comment

The ERP can be seen as one of many internatioried, igpical 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 indivic
who have participatedhe 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 betw
international normative and policy frampmaining to food security and to education.

This paper is a contribution to this effort and the many seminars and other activities have also se
the same purpose. It has been illustrated in this paper that there are many links that could
strendtened in various ways.

The ERP has also been expected to bring FAO and UNESCO closer to each other, and it has
expected to stimulate contacts across borders within the FAO. It is at this organisational level tha
problems of capacity developraeatanisen. As was described in general terms in section 3 above,
the emerging networking society is very often at odds with traditional hierarchical organisations. T
true for schools and for other organisations. Manuell Castells has shoawnpunew it stry,

through its emphasis on horizontal networks came to challenge organisations in other areas
production.

It is when the ERP is placed in this broad context that it is possible to see which its future challe
are. This is outside tbepe of this paper.

9. Concluding comments.

This paper has identified linkages between learning, education and different dimensions of the cotr
of food security. It has used the concepts of capacity and capacity development as a lens. This m
thatthe analysis has covered the issues dealt with in the paper from an individual, organisational
normative/policy perspective. Also, it has identified links that have existed for a long time betweel
different dimensions of food security and redatledide areas and traditions of education and
training.

It can be concluded that there are compelling arguments for the assumption in the FAO Policy
capacity development of a strong link between learning, education and the capacity of rural peor
the individual and societal levels.

It has also been noted that there are strong links between international normative and po
frameworks. Human rights frameworks reinforce each other and so do international action plans i
fields of food securitgt aducation.
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Rural people are far away from this international context but do come into contact with different se
in which organised learning takes place during-dpair. I&elult literacy programmes and/or
extension work may be their maictosiitaorganised learning. Sending children to school is part of
the survival strategy of many rur al househol
In this perspective, there is every reason to think in tdong tdadiféang andueation when it

comes to organised forms of learning in support of broader strategies aimed at improvement of
security of rural people. Such a system would include both fodoahahdcharation and it would
transcend organisational borders.

The problems are mainly at the organisational level. All the different forms of organised learning tha
relevant and important for the improvement of food security will partly be found at primary
secondary schools. They can also be found irpldgraoymes, at universities and in extension
work. There are Agovernmental organisations working in the knowledge areas associated with foo
security. Some come under Ministries of Education, others are found in Ministries of Agricultur
Ministriesf Community Development, Ministries of Local Government and so on. At the internatio
level there is a division of responsibility between FAO and UNESCO, just to mention one exan
There are many others at the international level. A lot ofdreleamsat learning is supported by

these organisations. There is also an emerging networking society which offers new technologies
important opportunities for learning.

The organisational problems are eternal and endemic. There is no easypapgvevill Tt

pretend to provide an answer. However, by using the capacity lens, it becomes even clearer tha
improvements of the capacity of rural people for food security through education and training
strongly related to changes at thesatgaral 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.
improve their capacity through learning whenever they can. Some of their leaanmg willftakevpé r
the fence. 0 Sending children to school i's an
offer some opportunities of learning.

This paper has also identified some worldwide trends that way change the way that the linka
betweerducation and food security are understood.

Starting with the perspective of rural people, their coping strategies are marked by diversification of
sources of income and the means by which this income is generated. One reason is that diversific
is a way to mitigate risk but also to seize the opportunities that may arise. Diversification is also d
by increasing contacts and exchanges between rural and urban areas.

It has been argued in some of the material referred to above th&trttesawitioee flexible and

open ended perspective on learning. The same can be said about education and training as orgat
learning. There will be a need to identify and strengthen linkages between fwmel and non
education. Some important bBaWes taken place in extension work which reflect experiences of how
rural people learn and wider national and international strategies of change. For example, there w
increasing need for both functional capacities related to the managemesdwteatural

It can be concluded that rural people see investments in education as part of a diversified strate
they can afford it. A related question has to do with globalisation as an emerging and global knowl
society and how rural peopleendfibfrom it.

The emergence of a global knowledge and networking society based on ICTs may change the co
of information sharing and mutual learning among rural people in a dramatic way. The results ca
seen in their use of mobile phones Imptications 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
people to access information and to learn? Will there be a shift of emphasis bet¥eendormal,

and informal education? Will more learning take plécemalreord informal settings than before?

If this is the case, then governments will have to review how education and training should
organised. At the normative level theretren@ connection between the ideas of emerging
knowledge societies and the need for flexible and yet integrated systgredotdifien. The
knowledge society will need individuals who are creative and ready to learn and to adjust to char
condibns 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
broader objectives andesgias related to food security of rural people should be part of an integratec
analysis that seeks to identify the links between these areas of work. The section above has given
examples by way of illustration. A contextual analysis is rexdusitichinoea

There are linkages at the normative level (the enabling policy framework) and there are seri
questions about learning within all the organisations that exist. Many may not have learning as
main objective as have schools and tiesveTdie real challenge, is not only to work across
organisational borders but to identify the emergence of new settings in which relevant learning is t;
place By way of conclusion, it should be important to repeat what the late Rappgintetar for the ri
education, Katarina Tomasevski had concluded on the need for an integrated analysis.

She said: AThe building of bridges across di
boundaries amongst s e c topedshatéhis papemailsbe & comhktribytion2 0 0
towards such an integrated analysis.
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Introduction

The agricultural sedtas been playing a significant role in Turkish economy since established. Evel
though the share of agricultural labor force dropped the 27.3 % in 2010, it is still the most impo
provider of employment in Turkish economy. The agriculture cothe soilyda for people who

live in rural areas. For sustainable rural development, the primary goal of Turkey is the improveme
welfare of farmers.

It has been known that for mal and infor mal [
level and productivity. Agricultural faculties, agricultural research institutions and agricultural exter
services are mainly responsible for farmer s¢
is to provide education for young peppépaoe them for life and also work for rural community.
Also, the agricultural education is responsible for the development of practical and theoret
knowledgef people in rural areas with disseminating information and new technologies. Also mg
meda plays an important role for disseminating the agricultural innovations to rural areas. In this pe
the role of agricultural higher education in Turkey for sustainable development is analyzed.

Agricultural Higher Education

Agricultural education umnkd@y 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 Ins
was founded in 1933 and joined to Ankara University as Agricultural Rgaaliftuidddaculties

were increased with Ege University il\tB@88 University in 1957 and Cukurova University in 1967.
Then Higher Agricultural Institutions are scattered throughout the country.

Agreulture, forestry and fishenpase fiekwhich study, produce and prof@ats and animals

existing on land and in aquatic erstsnmtheir ecosystem. In thesie fiek] by using different
branches of the life sciences, plants, animals and their natural habitats are studieshlpedblems a
and theoretical and applied tr&duwation programs are carried out under the Higher Educational
Council of Turkiéy

In thesdvasic fiek] which contamimerous training and education programs at different universities;
ecosystem, eronment, biodiversity, sustainable resource management, rural area developmen
design, planning, usage of technology, food, renewable energy/bioenergy, raw material produt
and/or production processes are dedfidwithtion in this basic field ésvesthrough more than

60 programBl In the field of agricultdmerticulture, plant protection, food engineering, dairy
technology, landscape architecture, fishery, agricultural economics, field crops, agricultural machi
agricultural structuresyd irrigation, soil science and plant nutrition, zootechnics, agricultural
biotechnology and biosystem engineering prodgnenfield of forestry, forestry engineering, forestry
industry engineering, landscape architecture and wildlife eragres@sngghe field of fisheries,

basic sciences, production, fishing and processing technology are studied.
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Earlier, agricultural education has mainly focused on production increase. Today production is
important but to meet national needs amdrf@tional competition requires more than production.
Other issues such as food security, natural resource management, poverty eradication, climate ch:
had to be pursuit by agricultural education. For this reason last decade, agricultural educa
curriculum has been modified several times to meet the growing national and international challeng
Agricultural higher educationculurhas been changed several times because of the wide capacity
of agriculture, different alternatives in thegwoulture, global status of the world and scientific and
technological developments in agriculture. Agricultural higher education in Turkegixhad change
timesfrom 1960 to 20@nce 2008, because of the problems and difficulties it haszieeen stabili
with current department2d092010 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 Vocabt
Schools to occupy a central role in agricultural and rural development in Turkey (2).. For the basic
studies on the National Qualifications Framework tdudafian in Turkey (NQFHETR), working
groups were formed by the Council of HighesrH{Laidtt).

While determining the agriculture, forestry and fishery basic field qualifications the views of
academic staff, students, workers and some graduates were taken by the members of the wor
group. The views of the chairmen of the studigls tom different universities and representatives

of the students from various facultieslseeasked for as stakeholders

All studies, reviews and suggestions related to the basic field qualifications were shared througt
internet and thestudies and correspondence were submitted to the Bologna expert and to som
members and representatives of CoHE. The final report is on the website of CoHE now. In additic
Society for Accreditation in Agricultural Faculties (SAAF) (in TurkiZiDtaiK)aedas founded in

2011 after a two years study (1). For the aim of accreditation another working group prepared a r:
on the world agricultural ednaatider the auspices of GOHE

Recently, for both in EU and in Turkey rural developtribatgtster of developmeicigmlThe

reason of thievelopment level in rural areas compared to urban areas remains at a very low level. |
sustainable development all fields and all sectors should be developed all together. Recently,
develoment plans, NRDS (National Rural Development Strategy), Agricultural Qategy, 2011
Rural Development Plan, IPARD programme, Regional Develprwmbdddviaster Plans and
Individual pilot plans has been prepared by different ifsfig#dnikties about inadequacy of
agricultural training, extension services, and cooperation were identified as one of the weaknesst
Turkish agricultural sector. According to NRDS to accelerate rural development, the training acti
should be supped. Rural development through agricultural education was studied out in sever:
projectsAt Ministry of Agriculture, TARGH&Ct that started with a thousand of engineers for a
thousand of villages reached up to thousands of empl(ye¥aYiQERroject which supported

by the Ministry of Food, Agriculture and Animal Husbandry is one of the developed project
educational purposes. Several agricultural TV and radio broadcasting serve for this aim. Also, a |
training, demonstration gardedstexhnical trip projects have been made by several Faculties of
Agriculture and Agricultural Research Institutes. These projects were supported by the local and fo
grant programmes.

Conclusion
Since Tur keyds econ o suytable slimatiaceneitionsdon agacglture io tnd t
country and also the country is very rich with agricultural germplasm agricultural education occup
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central role in agricultural and rural development BifagKiayrkey is still primarily aulkigral

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 problemst wdstdindbie rural
developmef To solve problems and helputiaé community in Turkey, some important steps
should be taken. Perhaps, the most important obstacle to rural development is agricultural educ
because agricultural education has a significant role in alleviating poverty, especiallydin rural areas
in light of the changing needs of rural areas and economies.

Farmers should be trained and rural communities should be educated better to achieve sustain
development. To achieve this objective, not only technical knowledge but also locdl knowledge
understanding of different cultural values, are extremely important for agricultural professionals.
increased knowledge, rural people have an ability to find new sources of income and employn
Employment opportunities in rural dreesressthe rural migratiin

Agricultural higher education will continue to provide information to rural people for sustaine
development with adjusting their curriculum to meet changing needs, educating agricultural s
conducting research, collabaratith other institutions, universities and private sector.

It is planned to develop rural areas through education by this way. For the sustainable develop!
through agricultural education, the faculties of agriculture, agricultural engigeessrsfood e
veterinarians and all stakeholders of agriculture play the most important role.
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Introduction

Farming schoalright alternate way of transferring tecisblaggd on the philosophy of
0rPa g ma hidh empéasidy John Dewé¥897) in its early histollyeducation proceeds by
the participation of the individual in the social consciousness of the race. This process beg
unconsciously almost at birth, and is continually shaping the individual's powers, saturating
consciousness, forming his habits, training his ideas,rentisfeedings and emotions. Through
this unconscious education the individual gradually comes to share in the intellectual and m
resources which humanity has succeeded in gettingAtugetheg. to Kolb (1)98karning is the
process wherebyolutedge is created through the transformation of experience. Knowledge result
from the combination of grasping experience and transforming it." He proposes that experiential leg
has six main characteristic: Learning is best conceived as at pnoezess nb outcomiées a
continuous process grounded in expdtiestpgires the resolution of conflicts between dialectically
opposed modes of adaptation to the world. Learning is a holistic process of adaptation to the w
whichinvolves tresactions between the person and the envirkbmsndrg. process of creating
knowledge that is the result of the transaction between social knowledge and personal knowle
Kolb's learning theory sets out four distinct learning styles, whiocbnaaeftnastade learning
cycle. In this respect, Kolb's model differs from others since it offers both a way to understand indi\
learning styles, which he named the "Learning Styles Inventory" (LSI), and also an explanation
cycle of "experientgarning” that applies to all learners.
Our traditional way of agricultural training is more or less theoretical, which has a minimi
retrieval/application during necessity. Thus this study has been planed to know the effectiveness c
farm training tugh out the cropping sedsprapplying the models'exiperiential learning”
Sugarcane is a long durational crop. This stands 12 to 14 months in the field. Farmers have to lea
many technologies for this period to harvest a nice yield. Thuduthewasrdeveloped by
grouping all the technologies in seven groups. These seven working ddgarmiingeatiingies
were conducted on a demonstration plot in each location. After successful completion of all the cla
farmers of this programa expected to be the-sdffcient to grow sugarcane with their practical
experiencesThus, his study was aime@valuat¢heprogramme sugarcane based farming school
withfollowing objectives.
To measure/ quanti fy &ndattituele befére and adter the ikplementatiod g e
of sugarcane based farming school.
Afoloup study to know the retrieval ability o
two years.
To ensure local and/or farmers participatbnoitotgy transfer activities of Bangladesh Sugarcane
Research Institute.

Materials and Methods
This was an action research. Forty cane growers were selected to pddigpate year
training/schooling session on a demonstration plot of 0.13ishewareelicated three times in
three locations with three groups of farmers during the cropping y2@03 ,02@EHI8 and

20082009. There werefamm teachidgarning processes both theoretical and practical through out
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the year. Data wedaected before, during and after the study period from the participant farmers by
using a measurement scale.

Locations :

200607 : VillageBaghail, UniérPakshey, Upozilléshurdi, DistricPabna.

200708 : VillagePakuria, UnidrShahapur, Upbai Ishurdi, DistrictPabna.

200809 : VillageBedundia, UnidArankola, Upozillsshurdi, DistricPabna.

Detailed Course Curriculum & Working Schedule of Sugarcane Based Farming School. (Pal
2007)

Course Curriculum

1. Selection of sugakeaariety, land & seed. Preparation of soil bed settlings,
development of trench.

2. Land preparation, trench preparation for transplantation, calculation of fertilizer ¢
transplantation of intercrops.

3. Intercultural operationgdtegsing of fertilizer and harvesting of intercrop.

4. Control measure of sugarcane diseases insect pests. Sowing of second intercro

5. Harvesting of second intercrop, second top dressing and control measure of sug
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 laf@ 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 Coll ection of farmersdé acquired .knowl edg
Followup StudyA followp study was conducted da@iba@2011 cropping season. Among the 120

total population of the project, a total of 75 sample farmers were asked to collect the data. Data
collected by using afeisted questionnaire andyaed there by.

Measurement of Variahlé®arning was measured in terms of positive transformation of knowledge,
skills and attitudes. Knowledge was measured on the basis of pre and post test. The sal
guestionnaire was used for pre and post tesirésw wHars. Skills were measured on the spot by
three evaluatoirs each clas#\ prestructured scoring sheas followed where equal weiht

given on its three components of Accuracy, Speed and Safety measutieudemalgre
measured by iog a prstructured and gested questionnai@milarlyhe same questionnaire
wasalsoused for prgost andollowup test for all three yeddsiring follewp st udy Pear
Product Moment Correlations as well as simple regression nestléd Wad ast the correlation

among the variables and the coefficients of determination. A computer assisted SPSS software
used to analyze the data.
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Results and Discussion
Each year, a road side well communicated plot and 40 farmers werpeslegiéthpractivities
were done in timely and correctly. Farmers enlisted to this program successfully developed knowle
skills and attitudes towards improved technologies of sugarcane. Demonstration plots where cla
were conducted in everywesae excellent and these were working as demonstration plots.
Participantso farmers successfully increase
240.96% during school year-@D0B00D8 and 206@9 respectively (Table 1). Initial teet suf
three years were about the same and those were 26.2, 25.6 and 29.75 respectively. But the posi
results varied and those were found as 57.02, 58.75arel P02 ct i vel vy . Appl i
experiences may be the cause of higheostaitesyears by the farmers group.
The summary of all three years results on skill measurement, were excellent (Table 2). Componer
skill measurement i.e. accuracy, speed and safety measures were also excellent in all the crop
years (Pat al2010). This was because we emphasized more on practical skills.

Table 1. Increase of Knowledge of the participant farmers

CropYear Pre test Post test Knowledge  twvalue  Significance
knowledge knowledge increase (%)
scoré scoré
200607 26.2 57.02 221.10 -26.333 0.000
200708 25.6 58.75 234.85 -22.236 0.000
200809 29.75 69.02 240.96 -25.655 0.000

* Mearof 40 farmers

Table 2 Average skitievelopment scoref participant farmers

Average skill development score of participant farmer
Accuracy Speed Safety measure

Year 1 4.3 4.3 5

Yeafi 2 4.6 4.4 5

Yeafi 3 4.4 4.3 4.7

Mean 4.3 4.3 4.9
Scoring Key4.117 5.0 Excellent, B4.0 Very good,

2.1 3.0 Good, 120 Fair

Partici pant s 0incfeasedniteerr attitudeutavardssnew tednhriolggies significantly by
197.6%06,218.8% and203.6% during school year 200620008 and 20689 (Table 3). Initial

test attitudes scores of three groups were about the same and those were 4.78, 3.9 and
respectively. The post test results were stronger than that of pre test result. Those were found as
8.4 and 8.46r the cropping year of 200, 2002008 and 20&®09 respectively.
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Table 3. Change of attitudes by the participant farmers

Crop Pre test Post test Changé€%) tvalue  Significance
Year knowledge  knowledge
scoré scoré
200607 4.78 8.6 197.63 -17.355 0.000
200708 3.9 8.4 218.83 -19.511 0.000
200809 4.2 8.45 203.61 -15.608 0.000

* Mearof 40 farmers

Followup Study:

The description of tiariables included in the study were age, education, Family size, farm size,
percenincrease of knowledgeesent knowledge, present skilleaciteskills to others were
presented in the Table 4. Age ranged from 22 to 88awidnd standard deviation were 42.83 and
13.23; education ranged from 2 to 16 years of schooling with a mean and standar@l@kviation were
and2.92 Family sizanged frofito 14with a mean and standard deviatiob. ded?2.36 farm
sizerangedrom.01to 80 hectarevith a mean and standard deviatio®.8@aed1.49 percent

increase of knowledyging schoolingnged frorh40to 250with a mean and standard deviation
werel83and23.07 present knowledgmore (out of 10@nged frord2to & with a mean and

standard deviation w&tesand6.29 present skills ranged #dito 5.0with a mean and standard
deviation were37and0.46 andteachesskills to othersinged from 2 8% with a mean and

standard deviation wit€7and5.86.

Table 4 Descriptive Statistiasf the variables

Standad.
Minimum| Maximum| Mean 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 nerease % 1 60 25000 183.33 23.07
during schoaiin

present knowledgsore 62.00 86.00 71.60Q 6.29
present skill 4.00 5.00 4.37 0.46
teaches skills to others 2.00 35.00 14.97 5.86

Relationshipetweethe variables

It was found that present knowledge has highgntsigoifielation with education and
present skills and significant correlation with family size, farm size, increase of knowledge du
schooling and teaches skills to others. But present skills were highly correlated with present knowi
only. Knowledgrecrease during schoolias highly correlated with education background of the
farmers. Present knowledge and present skills were highly correlated. Educated farmers did not
the skills to others. They were busy with their jobs. More kndededgeakelech significantly
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more persons. Aged farmers significantly teach more. Large farmers and farmers with big fa
members also teach significantly more(Table 5).

Table 5.Correlations between the variables

knowledge
family farm Increase during present present
age education size size schooling knowledge Skill

education 148
family size | .522(**) 439(*)
farm size .365(**) B52(%) | .T76(*)
knowledge
Increase 091 |  .489(*) 094 144
during
schooling
present o . . .
knowledge 118 .559(**) 275(*%) .269(*) .286(*)
Elr(?”sem 023 194 |  -040 -.090 060 | .542(*)
teaches
Skill to | .383(**) 175 | .389(**) | .466(*) .078 241(%) -127
others

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

All seven variablegyé¢, education, Family size, farm size, perease of knowledgeesent

skills andeacheskills to othgrinfluenced a total of 53.2% variation on the dependent variable of
present knowled@@&ble 6). Similarly, all seven variages dducation, Family size, farm size,
percenincrease of knowledgeesenknowledgandteacheskills to othgrinfluenced a total of

38.1% variation on the dependent variabbsenitshills (Table 7). Bahese coefficients of
determination were found highly significant.

Table 6. Regression Model Sumnuapgndent Variable: Present Knowledge)

Adjusted R Std. Error of the
R R Square Square Estimate F Sig.

.759(a) 577 532 4.30 13.040 .000(a)

Table TRegression Model Summary (Dependent Variable: Present Skill)

Adjusted R Std. Error of the
R R Square Square Estimate F Sig.
.663(a) 439 .381 .36643 7.501 .000(a)
Conclusion

Farming school is now a popular term to teach farming technology. Sadyéacanegbschool

persists as long as 12 months as the crop stands so. Knowledge and skills development of partic
farmers were measured as excellent just after the schooling and also after two years of the schoc
Educated farmers increased movelddge 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 proakasainational economic development

in suksectors of agriculture. The contribution of organic vegetables is useful to prée@t nutritious
to rural and urban communities increase socC
increasedtab,65% per annum in the period c2@DOOIN 2004, total vegetable production was
estimated at 9,06 million tons. Stastically, there are six important vegetables in Indonesia, in tern
their total production : shallot, spring onion, potato huastiagereen, and carrot (BPS,2007).

However, the steadily increase in vegetable production in Indonesia under the conventional busi
system, in fact, have resulted in negative side effects, including the presense of chemical residue
foods, andegdtruction of land fertility and productivity dutetmlohgmical fertilizer and pesticides
applications. These condition have been raising environmental problems, which,up to some p
affecting human health problems. Therefore, there isiag tremdan 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 Sukac
village, Megamendungdistrict, Bogor didtriThis village is an important vegetables producing area

in Megamendung <ligtrict. Vegetable are profitable crops if developed properly. This region is
degined to bedeveloped as an agribusiness center in the district.

This paper raises five impomtaearch 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, Megatrenndung sub
Bogor district ?
What are the factaffecting 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, Megamen
subdistrict, 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 factofeaing famers in adopting organic vegetable business in the village.
To compare the incomes generated from organic and conventional vegetable business in the villag
To elaborate the prospect of organic vegetable business development in the village.

Literature review

Organic agriculture

I n devel oped countries, consumersod6 and f ar me
have created the organic agricultural movement (Scialabba, 2000a). Lampkin (1994) defined ora
agriculture as an papach to agriculture where the aim is to create integrated, humane,
environmentally, and economically sustainable agriculture production system, which maximize reli
on farnderive renewable resources and the management of ecological andcb&segieaidoro
interactions. Organic agriculture is sometimes understood as a farming system that does not use
chemical pesticides or fertilizer to produce fiber and food.

Local economic development

Local economic development is a process of localegbvar community groups to manage
resources and corporate with the private sector to create new jobs to stimulate economic activ
which formulated in the economic zone well (Williams, 1986). In this case, the local econo
development can createnecoc stability and prosperity of the local communities through
development of main commaodity, such as organic vegetables.

Methods
Writing of this paper uses several methods:
Descriptive analysis
The descriptive analysis used to providéaaatexpto 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 basedmany sources, including: books, newspapers, internet, and other and
references. We donobt do any direct research
bachelor thesis of the previous students in the Faculty of Agriculture, Balddnixgriityltu

Discussion

Implementation organic vegetable business in Sukagalih

Sukagalih village implement both types of vegetable business, the conventional and organic vege
business.

Procurement and distribution of input subsystem

Input of pduction required by the farmers include seed, fertilizer, pesticides, agricultural equipme
and machinery. In contrast to conventional vegetable business, the farmers under the org:e
agriculture do not use chemicals fertilizers and pesticidesthelpweegeoraganic 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 il
cultivation of vegetables, including land preparation, planting, plant care, pest and disease control
pos harvesting.

Processing subsystem
There is no or limited product processing conducted by the farmers. For the conventional products
farmerslirectly sell their product to the village traders who come to their areas without processing, w
for organic products there is limited sorting and packaging before selling the products to different b
and receive extra price.

Marketing subsystem

For the conventional products, the farmers sell them to the local traders, while for oraganic proc
they sell their products to particular buyer to be sent to supermarket in Jakarta or Bogor. Some ora
farmers could sell their products to mid itacbige 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 adapicovegetable business are farmer age, educational level,
farming experience, land areas, income from other sources and information obtained by farmers.
regression analysis by Rudi ( 2005 ) indicated that the main factor to farmer ini@dopting org:
vegetable is the information regarding oraganic vegetable. The more information accepted by
farmers regarding organic agriculture, the higher possibility to the farmers in adopting organic sys
Another important factor is the level of inafaen&hs 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 conventic
vegetable busindssSukagalih village. There are 35 conventional vegetable farmers and 7 organi
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 Suka
Village ( ye@005 )

Conventional Organic Difference of
Component Vegetable Vegetable Organic
Value Value Conventional
(IDR) (IDR) (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
nonrhousehold 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 16.299.07 38.996.188 22.697.109

Table 1 shows that organic vegetable business have result in higher total revenue comparec
conventional one. The difference is IDR 34.583.117 ( IDR = Indonesia Rupiah ). This value affe
farmers to adopt organic vegetdbigsificant 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 inf
fertilizers and pesticides ) they could save almost IDR 6 million compared tatl@mesnventio
general, organic agriculture result in a total IDR 22,69 million higher incomes to the conventional
This is very significant difference.

The prospect of development vegetable oraganic business in Sukagalaih village

Sukagalih villageeddmendung sdistrict isntentionally (purposively) developed by the Department

of Agriculture and Forestry Plan of the Bogor regency in 2005 as a center of new vegetable produ
center since it has, agroecosystem which is suitable for veégataiple Tthe problems faced by

the farmers are fluctuated vegetable production because of pest and disease problems and limited
Most of the lands are belong to outsiders, mostly from Jakarta people. However, as indicated by
above numbers, orgaamriculture 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 incr
the amount of farmers who will adopting the organic agstritumad implement them in a larger
areas.

Conclusions and recommendations

Conclusions

Development of organic vegetable business in Sukagalih village could promote, local econc
development since it result in higher incomes, absorp higherdwenkeonmentally friendly.
Organic vegetable business result in higher revenues compared to conventional, and imply lower ¢
production compared to conventional one. Information on the organic agriculture practices is impc
factor to the farmersadopting organic agricultural system. The use organic input should be good fc
the environment, since they do not result in toxic ingredients and the material to make those input
locally available.

Recommendations

The local government of Baigtiict should supports organic agricultural development in the region,
particularly organic vegetables, because it could result in higher income and absorp more worker
increase the number of farmers who practice org should allocate moegtagsmrituratkers to

educate the farmers in practicing organic agricultural system. Training on the techniques of prodt
organic fertilizers and organic pesticides is important to the farmes.

Marketing of organic vegetable should be expandeapbbygdeyertnership between farmers and
farmerds group with the supermarket, hospita
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Formal higher agricultural education: working towards a new generation of

Young Professionals in ARD
Paisley Courtney

YPARDYoung Professionalsdé Platform for Agricu
ITALY

1 Backgraund tothe paper

11  Whatis YPARD

The Yaung Professioa | Pétformfor Agrictiural Researckor Devdopment (YPARD) isa gldal
platform of wang professonals under 40 years of ageadive in Agicultural Researchor
Devebpment (ARD). Y PARDprovidesan opportunity for yourg professionalsto expresstheirideas
and realize theirfull potentialtowards a dynamic AR.

YPARDwas created in esponseto the yourg generations iicreasing lackof interestin agriditure,
insufficient paiticipation of yaung professoralsin diabgues addessing critical devebpmentissues
and inadequaete aaessto resourcesto addess these prodems. The founcers of YPARDare
convinced that aregponsible agreulture, able to meet global needs without depleting its resources,
canonly becare arealty if yaung professionalsare adively exgaged intgping the sedo r fidiuse.

The Global Forum on Agicultual Researcl{GFAR) isupporting YPARD in ths initiative,
working together forgreaterinvolverant of yauth, wotking through partnersand gakehobders.

2. A changin@gticulture

21YPARD 6 s ilwutoomta tme agricultural curriculum debate
Agriculre is changing. Aswe moveaway from @wsinessas usua linéhe ARDarena, so nust we

integete this newway of thinking into educational institutions and agicultural curriala.  While the job
sectr, attitudes and the expedations of agrialture havechanged, there is evidence that the skills of
graduates do not meet the needs of the agricitural sedor (Badie et al.,2009; Bkwamuet al.,2009;
IBRD,2007, Y ayeand Madakadze,, 2009).

Wih increased attenton to holstic and nulti-disciplinary approachesto addessng chalerges,
agricitural professonalsare expeded to be able to integiate knowledge and pradices from outside of
their discipline and workwithin the dnulti-furctionalty 6f agridture IAASD, 2009). New aeas of
growh will becane more knowledge intensive, nclude changedmehodologes and will likelyfocus on
agibwsiness and export oented gowth; as those areas generally provide better remuneraied
empoyment inthe agriaultural sear (Sumberg,2011).

Atthe sametime, enroment in agrigdtural education isdropping in anumber ofcountries glbally
(Aluri, 2009. For thosewho do choosethis diredion of study, it is often not their firstchoice, asthey
seek opportunties more conduciveto urban liedylesand perceied sociastatus as well asimproving
work @portunities(IBRD,2007).

YPARD is providing new insidht into this area with input from young professianals in varous ways
includng commisisning two consultants to carryout a @rofiles 6tudys Wih the decliing interest
among yaurg people to enterinto ARDrelated suljeds, it is inportant that future profiles,and ultimetely
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careers, reflect the ideas and agpirations ofthe youth in oderto generate and maintain theirinterest in
thisfield. The added insight will help to placethe profilesin a changing world with changing percegtions
and priorities.

2.2 The Study
This study intends to contribute to the debate on change in fornal higher agrigitural elucation. Key

documents in ARDwill be consulted to provie a set of guidelinedor the devebpmentof newprofiles
and will be supported by discussbns with expertgroups and with feedbackfrom yauth netwoiks. This
will enable the study to capture aspirations of yaing people, assessthe degee to which their
expedations of alucation arebeing met and which skillswould enable themto be more efiective or
obtain adesied roleintheirfield. Exetts inthe fieldwill also be consulted on thoseskillsthat theysee
as having increasng inportance. Wih these consultations, experts will alsobe asked to comnit to
méking roomforthose yaung professonalswith sad skills,to make sure that theseskills areconsigent
with the way organizations aremoving.

Theseprdfilesare epededto be broad, flexble and dynamicto enable themto be more useful across
a range of profles. By ntegating the outcomes of this study nto the unvesity curridum, it better

refeds the interests, experiences and agirations of yauth, ma&ing the programmore attradive to

potentialapdicants. It willalsoserveto 6 ¢ te é dugtaslaetter attuned to the needs of the workplace
and thus, more succesdu in their fields, who becare suceessstoriedor the univastiesthemselzes.

The YFARDstudy team would be verypleasedto establishcontactto relevant networks, orgaisaions
and instituions aswellasindividuals wishing to engagein the study. A mutual exhange of infornaion
is envisaged and identficationof contads thet will be able to provide insight nto the emeging skillsthet
are equred in the secor. Contads will alsobe ale to support diseemiation of key messaes to
education polcy nakers, currizilum devebpersand other educationaligs.

The corsultarts undertaking the profiles study can be reached at te follavng email aldresses. Senior
cansultart Akex Percy-Smith, Akx@ascansultingsenvicesdk and jurior cansultart, Leonoor Akermans,
L Akemans@xinop.nl
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Animal Science & Healstudent perceptions of large animal dissection in an

industrial corpse destruction plant
Parés i Casanova Peliguel

DVMDept. of Animal Production.
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Anatory, catle, recrgpsy, pectices, vetemary

Practiceare considerednaimportanesorty educators of Animal Sci&rdealthstudiesn the

School of Agricultural Engineering (University of Lleida, Catalunya, Spain) regarding the applicatit
t he Bol ognao syclBdses rs impartantblatia@ lalsotade seonimars, assignments and
even work experience

For that reasoinpm the beginning of the Animal S&eéteadth studies in the late 2008 there has

been a gradual increase (both qualitatively as in houctipafplissices of domestic anifas

first Semesterincludes an outdocattle anatomy dissection practasdressed tostourse
students)This practicedonen an industrial corpse destruction plant 25 km away from the University
(GREFACSAvheh sipport staff are excellent in their help and).dttitheéactivity students

perform aowdissection (5 students/corpse, 15 students in all under supesyisibessbdr)t

lasts 23 hours The objective is both to familiarimewitie &mentary necropsy abilisash(

methodical work, examination capabilities...) as to become familiar with gross anatomy tracking
superficial featurésich external lymphatic chains, appendicular nerves, venous circulation, anc
motive musclethe objectivesf the practice acapability to wadrkgroups, cutting in suaig
accessions, and doing unpleasant tasks (such a final clean up). Safetyeisamsgbetamay

be exposed to potentially serious infectious agents (basicallgntBEIuBIBEis), and workisg

donewith sharp instruments. They must folsafe@gihstructions regarding particularly to skin
protection and personal protective equipment.

Practice starts watlilescription sfirface features and progressteefmer structures but it ino

complete dissecti@splabnology is excludédliring thelst Semesteit is not included in the
programme It is not a necropsy practice either, altincidgntalpathologicafindings are
commentedl.do not attempt to embarrass students when they ask questions; often this is the only w
to find out what they krdw. mi n g fijow the examidl bes ecer A tawanimateddi st t
n ar r dogsnowvwerkere!l am keen to learn from them, and from their expenisrieaps me

in my role trainingrthe

So an inductive study has been performed to determinstudemts experience large animal
dissectionsn t hi s A i n dntesphemoneehological stiudy, qualiimtva data obtained by
interviewingthnd 2dyear students from various-sattiral backgrounds have been interpretively
examined. My pilot study addressed the following questions:

Do students perceive large animalgzgadgtibenefiting their learning; if so, what is the nature of the
benefit?

113


http://aquaticpath.umd.edu/fg/argulus.html

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 the®}/ hav

What recommendations would they make for future curriculum planning?

The study was inductive in that it did not attempt to prove or disprove a particliéormgmbthesis.
consent was obtained from students who volunteered for the studiyfiedl thatepadicipation

was anonymous and voluntary and would not influence their course gradsk&tdy vespond
anonymously to a structured questionnaire comprised of 22 attitude statements. These statements
with the importance of therapsy in their studies, rapport with the dead animal and emotional
reactions to the necropsyddition to these items, to which responses were recorded in a structurec
manner, the last page was left blank, apart from the invitation:"On thsulast paglepme to

express your personal opinion about any aspect of the practice”. This is the opportunity to exp
personal opinions is said to improve return rates. Responses may reveal facets not previol
considered by the investigators, andapheyen suggest avenues for future research. Although the
responses can only be subjected to very limited quantitative analysis, the global analysis is an imp«
clue to those aspects which the respondents thought Rngfegsotsvho could demaase

dissections to students as part of their matter, and who wish to be convinced of the value of prac
connected to the reality, may find these comments interesting.

Some of the results collate from the questionnaire are predictable, but. riasytiaee fist

practice with an entire corpse and practically none has a background on necropsies. Predictably, |
find practice unpleasant, though the comments range from the environmentatmthiaungiiyto an
responseOther data show te@idents 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
October to December) and although students regard the necropsy as usegitddtickafoing

most of them a single demonstration is not enough. For some class is too short. Transport (as no |
transport is available) and too large groups are determined as difficulties. As unpleasant aspects
smells, which they associatel{fat® a health risk, and cold, are citedsbstudents, however,

are able to accept the unpleasant aspects as part of the price which must be paid.

There are some calls for a better pfirsetimar ati o
and carries on without really explaining how
easier to deal with if we have been given some warning before hand, and then given an idea of wt
expecto. T h e r eethatithe experiegoed profeasbr has ddcome vmmune to corpse's

smell or sights.

In general it is pleasing that the educative value of the practice is clearly appreciated, and i
interesting that there was not controversy among students about sttaetlitebéheympelled to
attend these practices.

|t is concluded thati nldaursge i anay bearredodliers snédstoi o
ethical (nsacrifice is donejpy of exposing students to anatomy desmested to the reality
bringinghem a positive, curious attitudedeglate respeaivout itProbably it will reduce the
learning curve for doingtiingt necropsiddosto f t he cited #Afaultsod co
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instanceynpleasant sense perceptions could be chamgethdyf better preparatory cldsses.

could be disappointing to note, however, if these practice are thought to lose their value as student
become more experienced. No data from 3rd and 4th level is availaftera¢Beisace &
Healtrstudis 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 a
anatomy. This might reduce both to seek personal reluctances risfessitiadlypwith entire

corpses and a certain difficulty to perform future ne&itbpsigls. student attendance in the
anatomy dissection is primarily intended for these teaching purposes, it is also an opportunity to im
its value on each indialdIf students see so few animal corpses, each one should make a negative
and lasting impression.

And in conclusion: although technological alternatives such as intaractaewebsnded, they
must not affect the real dissection as an ingamtiamy and human tool in animal anatomy lessons.

| gratefully acknowledge i ma | Sci e nchelp with answemhof tBet quedti®mairé 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 Rio de Janeiro in 1992, was consti
the 21 Agenda with theopse to create a plan of global actions for the sustainable development, tha
considers the specific conditions of each country. Today, almost 20 years later, in a scenario of \
climatic change, natural disasters, hunger and the big econommlabliffiedesoes between
countries, remains a lot to do for reach a complete sustainable deadelopmeignnium goals
especially in the rural areas, both in the developed and developing countries.

Contemporary rural societies need to balanoertiteogeof a thriving local economy producing safe
and healthy food, andrei®ewable resources with the need to address issues such as maintaining
biodiversity, environmental management, resource use and global warming (GCHERA, 2011).

The university tise 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 hume
(Horruitinier, 2006)h e uni ver si ti es 0 natrasngheiograduatesio hgvathe , i
expertise to become the strategic actors of development in their areas of influence; they are the fi
entrepreneurs who will drive innovation in the rural environment (GCHERA, 2011).

From this social commitment nedsssary the formation of professionals with an autonomous
development of their personality, critical, actives and reflexives, in a procession of just ideas, owne
a great political and moral conscience, projected not to the passive cotitensplatancding

world, simple trustees of a knowledge, but as active creators and transformers of the sot
environment, capable of understand the social processes, their place in them and inserted in 1
dynamics of change, with high human, ethibeticaeand moral values (Castellanosfasd

2003).

The paper presentation will show the use of
contribution to the sustainable rural development, with emphasis in veterinargroadimyne and a

Educational strategies

According to the Dictionary of Sciences of the EBitxEitoarip de Ciencias de la Educacion,
1997, the word strategy drifts of the Estralegeid t I s direbtiag thie anilitary opdrations

and at the @sent also to mean the joined statement of the directress to follow in each of the phases
a processo,; it presupposes to gui de, orienta
The strategies are flexible, susceptible to be modify according the chgmoelsitheg are¢he

object of transformation, in the context in which are apply and of the characteristics of the sub
involved (Samt aJ 2007). These authors define the educational strategies as the conjunct of flexibl
and adjustable actions, saailculturally 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 carrie
the educational process.

The educational strategies should assuwei¢hreraent of objectives that surpass the possibilities of

a particular discipline, and therefore, they should be assumed by all or algartuitirtieese

2006).

The correct use of the educational strategies helps to prepare the futurdgvadhatémlistic

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 o
academic years which secures an appropriate pedagogic management; it deals with an integral
that define, year after year, the actions to full fill for each discipline to, at the end of the studies, acl
a professional capable student fmfiley of these tools (Horruitinier, 2006).

In Cuba higher education has, in all careers, general and particular educational strategies. In
agricultural careers general strategies are: Environmental, Information technologies, Economy
management, fe@mn language, History, National defense, Pedagogical and Juridical; the particul:
ones are: Animal welfare, Bio security, Bio statistic, Biotechnology and Sustainability.

Use of the educational strategies in agricultural careers

Apart from the techhisaues of each particular matter all disciplines are capable of apply each
strategy in favor of a sustainable rural development according their own particularities. In genera
use of simulation tools, the emphasis in clean productions, theraissh@fnmao economic
indicators, the use of foreign language (mainly English) in technical matters dealing with sustaina
the rural development historical background, and the approaches to achieve food security are exar
of how to use the gehstiategies in favor of rural development. Table 1 shows the broad contributior
of both general and particular strategies to the sustainable rural development.

Table 1. Contribution of general and particular strategies to the sustainable rtral developmen

STRATEGY Contribution to the sustainable rural development
General strategies
Environmental Local resources preservatmarenewable resourcescycling, clima

change mitigation and adaptation, clean probiativassity.
Information tewologies Simulation tools, search engines.

Economy and managemel Innovation initiatives, rural economy, leadership.

Foreign languages Inclusion of technical terms related to the sustainable developmen
History Actions of Cuba in function of theinsidé development. Exam
presence in 1992 Rio de Janeiro Summit, signs of international
(Kyoto protocol), domestic activities in favor of sustainable develog
National defense US government Cuba differences: [dtkade and food sy fooc
sovereignty. Vulnerabilityatural (hurricanes) and technological di
risk assessment.

Pedagogical formation It achieves that the students are prepared to be futurandémhbes
good communication skills
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Laws that regulate environment protection, an

regulations, international agreements.

Juridical preparatio agricultural

Particular strategies
Animal welfare

Bioethicgonduct to face emerging diseases and its treatrsentsitio

Biosecurity Ri s k 0 ton; bidogicalggst control in environmental changing sce

Biostatstic Use and processing of data from indexes that assess the prod
sustainability.

Biotechnology It is the biotechnology the saver? Which are the objectivetiats?
Animal and vegetal improvement focused in current and future e
and social challenges

Sustainability It makes a full contribution to the sustainable rural development

Particular strategies are more closed related with sustegsalsistyechnical and educational
iIssues are more connected; for example, the discussion of themes such as: the climate change an
genetic Ai mprovemento using exotic breeds or
pests, are the genetiodified organisms (GMOs) the solution for starvation? or the significance o
sustainability principles in the agricultural process/productive chain. As example, according
University of Camaguey approach, Table 2a and 2b shows, in each attedleraio pesigns of

the SustainabilByrategy for some disciplines and matters in the career of Veterinary Medicine an
Agronomy, respectively. The general objective of this strategy is to create in the students a wa
thinking and professional datisgd in the sustainability principles

Table 2aMain actions of the Sustainability Strategy for different disciplines and matters in Veterin

Medicine career.

Year | Discipline | Matter Contents Evaluation
. . Labor practic
1, 2 Animal Veter.lary Relating the contents with the general c( Seminars
and 3 health an Practice |, of the sustainability. Home works
production | and 11l
Course Report
Animal Animal Nutriments: appropriate methods of n Labor practid
2 Nutrition Nutrition | assessment, efficiency ofe. u Mixture Seminar
formulation and optimization. Home works
Course Report
Animal Pastures | Use of new varieties: prodemmdrdinghe| Labor practic
3 Nutrition | and forageq principles of the sustainability. Effects of | Seminars
change. Home works
Course Report
Animal Animal Feedingstuffs:Use of local foodsd agrq Labor practic
3 Nutrition | Feeding industrial gyroducts. Effects of climatic ch| Seminars
Design of alimentary sustainable arrangerr Home works
Course Reprt
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Animal Genetic Development of more resistant breed Labor practic
3 production hybrids under the principles of the sustai Seminars
Emphasis imatchinggenetic potential of | Home wosk
animals with the biodiversity of the ecosyq Course Report
Animal Principles ¢ AnimahousinglesignUse of principles of | Labor practic
4 production | animal sustainability. Effects of climatic change. | Seminars
production Home works
Course Report
Animal Applied Efficiency of the production sys| Labor practic
4 production | animal improvement of the indicators that meas Seminars
productio | productive efficiency. Production organ Home works
Design of sustainable systems. Course Report
Health an( Health ad| New technologies for animal husb| Labor practid
animal animal identification of sustainability indicatorssg¢ Seminars
5 production | production | and productive chains valuafvaventing Home works
[landlll medicine Diploma thesis
Stateexam

Table 2bMain actions of the Sustainability Strategy for different disciplines and matters in Agrono

career.
Year | Discipline Matter Contents Evaluation
. . Relating the contents with the g¢ Labqr practic
Agricultural | Agricultural R Seminar
1 . . concepts of the tisability. Ecosyst
Production | practice | : Home works
protection.
Curse Report
Agricultural | Agricultural | Relating the contents with the g¢ Labor practic
2 and Production | practice and| concepts of the sustainability. Food § Seminar
3 1] and sovereignty. Agtigral biotechnolg Home works
(GMQ). Course Report
Soils ang Soil scienceq Scientific bases for the appropriate | Labor practic
3 Water soilfertilizatioand water managem&il Seminar
Managemen degradation and recovery. Home works
Curse Report
Biology Vegetal Plant responsés adverse factors (droy Labor practid
3 physiology | floods and salinity). Semina
Home works
Course Report
Crop Ecology Ecological indexes and climatic ch Labor practiq
4 Sciences Diversityand succession. Environmen|{ Seminar
society. Home works
Course Report

119



Agricultural | Plant Quality control and evaluation, mg Labor practic
4 Production | production | Design of sustainable systems. Seminar
systems Home works
Course Report
Agricultural | Animal Control and evaluation of sgstend| Labor practic
5 Production | production | productive chains qual@gntribution ¢ Seminar
systems her/his diploma thesis to the agrici Home works
sustainability. Diploma thesis

In both carrier, Veterinary and Agronomy, are defined for each matter and discipline the contents
wheréghowto evaluate each educational strategy. The main challenge in evaluation is not during t
years of stay tieuniversity but in practice, a&egraduation, where the real impact of a graduate is
needed tdrive innovatianth a sustainable appraathe rural environment

Final Remarks

The use of educational strategies in all carriers, and particularly in agricultural onesnis an approa
Cuban higher education that allow the development of graduates with sense of responsibility tow
sustainable development and the skills and holistic thinking to support the development of sustair
rural environmenigcoming intentional actofavior of the sustainable developineoild be a

model for inclusion in different universities strategic plans.
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What is a good training ategy for sustainable development in engineering
education in life sciences?

The example of Agronomist curriculum at Montpellier SupAgro
Prevost Philippe Troyano Clémentine Madi Kalathoumi
Montpellier SupAgro FRANCE

Keywords Agronomist curriculumasmesble development, training strategy, knowledge evaluation,
teaching practices

1 Sustainable development in higher education in France: the context and problems related to
agricultural training

The "Green Plan" for higher education institutions, aomactir esul t i ng from t
Environment o

After the French presidential election o& 2@@ional projetiie "Grenelle Envirant” was an
operation startetlly 6, 2007. To satifig¢ mobilization of French sofoety sustainable
developmenthe target was the use ofpuallic possibilitigsullic policy including taxation,
regulation, public procurement, transport policy, infrastrucjrandifmecgseat innovation of
businesses, professional associations, local authorities.Mdteh$ of negotiations bettveen

state, local governments, NGOs, employers and employees as well as some experts, an action
was proposed. The proposals were taken up by the French Parliament in the form of two piece
legislation (laws Grené&lAugust 3, 2009 and Grenele@lyil2,2010). In Article 55thod Law

Grenelle I, the establishment of a green plan at all campuses of higher educadioequisgtlitions
therebymeeing the various challenges of sustainabidopmentrom a management tool
("Sustainable developmetdan'[1] Ther e f or etargets five pridrity acdoe areag | a n 0

- Strategy, management and participatory governance

- Social policy and local roots

- Environmental Management

- Training

- Research.

According to this plan, each instindieman inventory, analyaemd diagnosets strengths and
weaknessegjefing its sustainable development stradegglop its action plan, and finally
evaluateand devels@ continuous improvement procdgs@gress in its establishment. The plan
required, ighteventually bemea 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 strate
theinstitution for sustainable development are:

- The creation of a ceriterspealized trainingr a graduate schoealing with thesues of
sustainable development,

- Adaptation of traditional teaching of the curriculum for the integrateireoti susigoment

issues in all trairsng

- Learning the implementation of lessons (courses or research projects)

- Supporting student initiatives (avffanaining) projects in sustainable development

- Encouragement and support for teachers to themtggration of sustainable development and
crosdisciplinary teaching,
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- Opeimgto internationaljth a particular emphasidemeloping countries, for students aeestrain
with the objective ofdewelopment (goaduation, convention acadeteruniversity, television
courses, development exchange mechanisms, support for student initigtizeashjp eco

- The integration of sustainable development into continuing education.

These different criteria are assegsegtiour levels aftegration of sustainable development in the
functioning of the institution (level O for no consaithatiogh integration), and with quantifiable
indicators to meastae(to monitor the operation of the facility).

1.1Sustainable developmenttraining: the example of agronomist curriculum

In the field of training in life sciences, the issue of sustainable development concerns all teac
disciplinesnd topics. &dng the diagnosis on the integration of sustainable development in the
traimmg missiors a difficulttask and t he cr i t erdoaot geenoguengsaedor i n
training institutions in agricultural sciences. Indeed, these courses include the sustainability
ecosystems, the complexity of living and-lBgsropgt, given theelationshipetween thkfe

sciences and the sciences of action in the training of aygineenstf2When assessing the
integration of sustainable development into existing courses in or®olwsdefim@provement,
someguestions arise:

- What are the academic units of the reference traininanitplain the objectives of
sustainable development training?

- Is it possible to connect the study topics and disciptmesepishand / or tools included in the
coneptual field of sustainable development?

- Doteachers adjust their teachingntcantel teaching methods twéhobjectives of sustainable
development, and if so, how?

Beforeansweang these questions, one needs to unddrstaedign of the concepgusfainable
development for teachers. Indieednderstandirggthe concept of sustainable develojntleat

form ofa cognitive map very different acragsearchers, even within a group of researchers
belonging to the same sciediiif3]. Sistainable development is imflactseconcept, which

creates real problem korowledggansmission [4].

2 First elements of the diagnosis of integrating sustainable development in the training of
engineers in SUpAgro

2.1  Methodology of the diagsis

To engage strategic thinkinfpdantegration of sustainable geveid into agronomist curriculum

a first diagnostic approach was to perform an inventory.

A group of teachers and the head of academic studies haedimgposéd approawint three
perspectives:

- The institution, which offers the training objectives and the training content, incorporating more ol
clearly the concept of sustainable development,

- The teachers who are asked to integrate sustainable developmteatcimtagthei

- The students, who were asked to become engineers integrating the different dimensions of sustail
development in their work.

The commitment of the institution has been analyzed using the reference documents such as
institution projextd the training referentiel.
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Thepoint oview of teachers has been studied padialjpn observation of exchanges within
teaching teanfiom three different courses taught last yesrov@cidifferent ways of integrating
sustainable developmerieachingwo options of a specialty engineer "sustainable agriculture and
food systems in the seuthhemisphérgAgricultural and Rural Developmémd souttrn
hemispherefood industries in the soutthemisphesnd an option of speciadtggronomist
engineer (agrofood industry).

Finally, the diagnosis with students consisg®genga questionnaire assegknowledgabout
sustainable development. The questionnaire donfsistegarts: a series of closed and open
guestions oneagfrated concepts in sustainable development, twsqgbvoigdor whitteywere
askedto make aecision, a series of questions on attitudes and aintereststainable
development, and finally a series of questions despinifjcHfeatwef learners.

2.2  The institutional commitment to the sustainable development training

In its institutiakproject for 202014, SupAgi®willing to give a clear demonstration ofttia fact

one of thenainissues is "to develop cmgting appach to sustainable development in all our
missions, goals and actions. The overall responsibility and citizenship of the institeton are priorit
This priority makes the credibility of an instieni@dizesph in the field of agronomy andhemvito

which must be used as a model.

Similarly, in the application for accreditation of the new curritulepticatie?062015 by the
specialized commission in France, the first objesdicieings "togive studentghe tools to

integrate knowligeat different scales and \aitlinterdisciplinarity approach, further developing the
concepts and implications of sustainable develdpohesite often made too implicit in téaching.
Finallythearalysis of training referemiplemented sinbe acaemic year 2009 showsaching

approach integrating sustainable development:

- The programstbk two specialties offer a first unit that addresses the issues of agriculture and foo
on a global scale, where one of the keywords is sustainabietev

- Then, in spite ofatiéinces for the teaching omgiomizand the teaching content, the two specialties
develop the systemic and multidisciplinary approach to study the different topics (ecosystems, busi
food systems, ... ), with aatmethods for teaching (projects, courses, ...) and an important
international orientation (academic mobility and international internships, tutoring during the
year,...);

- One of the specialties in the title clearly shows the inclusion of sustaprable,d'agricultural

and food systems for sustainable developthensouttrn hemisphérevhich is specialized in
developnmgal issues in southern countries

2.3  The point of view of teachers in integrating sustainable development into thteo€onten

their course and teaching methods

Teachers have to integrate aspects of sustainable development in their training content, given the
toolsand functions of agricultural engineers in corhlpaveesrthe societal craze around this
concept, ifgresence in all ttedks the uncertainty about what is or is not sustainable development,
the inability to distingpisiperly thactions for sustainable development, arkstesuspiciom
teachersAccording tihem, Sustainable developmera term bandied abddihey consider that

“this term deserves to be clatibedauseig ‘UncledrThe term does teltwhether what is being

"ftalicF2y G Aa dzaSR (G2 NBLENI GSIFIOKSNEQ LRAYy(G 2F OASsa
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taughtfalls within sustainable development. Thesevaral "expressiodescribingustainable
devéopment. So when do we actuallykredireweare teachirgustainable developraent

Sustainable development is, however, preseoobrtetiteof theourses and teachase"small

stepd, or "adjustmentsto answer the needs of the professiont@nsitaad the disciplinary
framework. Tinehallenge is notteach studentsthé different aspects of sustainable development,
butto ensure th#tteymanage to find solutithreg effectively addréssproblems they encounter
depending on theuation they ame They want to provide studentspvatitiCal and operational
knowledgé

Discussionsetween teachdrave generatéak of questionggardinfpow to address sustainable
development. Rejecting the prevailing discaressnofashgl they are aware of their inability to
contextualize their teaching in sustainable devebopmaeiy, due to their concern glomyg
beyondheirfield of expertisgany teachers see themselves as technaludjigterefore have not
necessarilgufficient knowledgéaté abowgustainable developmie@thers believe that the basic
training they received determines how they address sustainable detéhbpichepents on our
backgroundso actuallyl thinkthat when!| tak about sustaible developmenttalk about
environmenbutthe teachensith areconomic or social trainingenvphasizaspects of fairness

and economy

Another aspecttike into accoustthe impact experienced by students in the general discourse on
sustaiable development. Teacherstewahaingestuden@epresentations on thic 'Theyhave

some sort afoncern almost militant, ideological, it is necessary that development Pe sustainable
"Theyare waiting for miracle solutions that will enabl® therk in a country and make it
sustainablé' For teachers, this conditioning can affect the construchgctofeaconception of
sustainable development.

These first elements highlight the difficulty faced by teachers and teaching ta@ms to integr
sustainable development into training. For teachers, sustainable develepmentbigumus
concepthat cannot be usesia guiding principle in traidéhg.consequence, thfer to address
sustainable development through the integratiocepfs and tools built into their disciplinary
framework. However, despite the distance displayed in relation to the concept of sustaina
development, the discussion within the teaching teams around sustainable development highlight:
elements toebincluded in a training strategy: the necessary cohsbasughe definition of
sustainable developmwttiin the tearmdthe need to know what each teacher brings in its subject
area, to ensure that students will master the sustainébilityraitduture 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
purpose of administering a questionngorenveaisyo ensuethat students had #imlityto usekey

concepts of the conceptual field of sustainable deatltpenemd ofieirtraining. The results of

this first experiment are tadvefullynterpreted, firstly because the responskthatgd year

promotion of the two specialties surveyed was only 38% (65 of 169 responses, the respond
probably being the studtsgiigmost concernedjd secondbecause the questions had different
themes(general education, technicl$, sikosscurricular), with variable link to the training
referentiel. Also, the low response rate gfregramsgid noallow uso measure the correlation
between the specialization of the student in 3rd yeaseofcctréain concepts.

Neverthelssseveral piecesinformation have been identified and can be integrated in the strategic
thinking for sustainable development training in engineering courses.
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Firstvirtually atespondents are concemidsustainable development (97% of redppreahehn

manyof them undertatkeough daily actions (72% of respgndenfirming the view ofethehers

on the militant character of the students about the issue of sustainability. This gives them a g
awareness of sustainable developmentwsugsrticular concern on the issue of environmental

sustainability.

Challenges of sustainaldlevelopment (open question,| % response
several proposals)
Presemgthe environment 98
Ensuring Social Development 68
Ensuinggreater econgrefficiency 49
Reconadilgthe three pillars of environment, ecandrsoety 31
Anticipating the future 29

Table 1: Relative importance of categories of issues expressed by students

The formulation of the definition of sustainable developmernthefé&sgehdénts is very close to

that of the Brundtland Report: "Sustainable development is a development that mehts the needs c
present without compromising the ability of future generations to meetthiein sbeds 'the
mediatisatiasf this defimn among students.

As for the association of keywords to the concept of sustainable development, the responses ind
thes t u dpeanity ferdhe value of cooperation and social and environmental issues.

Keyword (proposed in the questionnaire) @ased with the conce %
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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Number of
Other keywords suggested by respondents proposals

Long-term vision 5
anesthetic: talking about sustainability in a societynathieg
sustainable (Igwegorkhome friendshigurationscommitment, etc.
Astrongllusion

Marketing tool

Growth, capitalism

Emancipation of everybody

Social performance

Governance

Inter-generational succession

A new standard to ensure the competitivity of companies

I I

Table 2: Keywords associated with the concept of sustainable development

Second, respondents show a vadhbbiy to us¢éhe concepts integdatin the concept of
sustainable development. When the concepts are related to areas of expertise isf the agrono
engineer, they are useldwever, when referring to concepts of social sciences, the mobilization is
much more uncertain.

Definition otoncepts % 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 3Knowledge of concepts integraitethe ©ncept of sustainable development

The impact of training seems real, which is confirmed by tvey ogseltsufirst, thdicators of
sustainable development are better known when it comes to matters related specifically to agricu
Second, me than half dhe students (57%)dmitthat 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 pesticidegicu#gre in 2018 75
Goal of reducing greenhouse gas emissions by 2015 30
% Of world population without access to drinking water in ! 11

Table 4: Knowledge of indicators of sustainable development

These few pieces of information are woefullyateatte@ssess the impact of teaching on the
acquisition of new knowledge related to sustainable development. Furthermore, it was not possik
this first survey to use stgaesponses to problem solving @ rdue toraeinsufficienumber of
regponsesThis precludes the analysiood complex reasoning skills.
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If the evaluation process should be thorough, this first experience, housieishalowisat
students have knowledijeutsustainable development, but mainly geared tovachisitire of
the environment, and lesgards theconomic and sodi@mainsThismightencourageome
students in their activist concepptiostainable development, predett they entidie program.

3 What are the implications of these firstnants 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 sustain
development wast made explicit enoungieachmn

The firshecessary action to tddefore developing a training strategy for sustainable development, is
to engage ina collectivadiscussionon sustainable development. dibussiormust be
epistemologictd,shae the understandj of the concept field and &xplain the different views. It

should also be didactic, so that the conceptualigattainable developmetitien situations of

training appropriate to the objectives of training. Indeed, the current lack of clgzersisiod of tea
teaching disciplines on their possible contribution to the construction of knowledge on sustain
development is reflected in the stirdsptmses theiimbalance lreing able to retrieveeaain

knowledge related trstainable devpfoent. It implies do anuch deepeliagnosis on teaching

and educational practices about the concepts and methods of sustainable development within
various academic units of theythegecurriculum.

After this step, the institution can thenecatesigloping a training strategy for sustainable
development. This will depend on the objectives that we want to target, that can be distinguishec
three levels: vocational training, vocational training and civic, professional and corit tfeeognition fr
outside.

3.1 The training in sustainable development

This first level is a training strateginfmoughe knowledge and skills of students for the operational
effectiveness in professional action. The proposals of teachers are now ebtiges Bliehdbj

strategy are, firstly, the magtef knowledge on sustainable development issues, the causes and
risks of unsustainability, the role of the agronomist in the process of sustainable development,
secondly, the abilityrtobilis&knowddge 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 teac
unit raimgawareness of sustainable development issues at the bégimmngg thien a gradual
integration of the concepts and tools of sustainable development throughout the training. With
collectiveanalysis, this integrationcbaldnore structured across disciplines, by focusing on the
construction of "orgagizimcepts" of thought [5], waming situations transpdsmd certain
meaningful work situations [6].

3.2  The training for sustainable development and citizenship
Beyond the knowledge and skills built for a professional effectiveness, integpifitingreasts
sustainable development can interrogate another dimension of training thedse mio thodieer
education: values. Under the pretext of a constitutive objectivity of the scientific approach, the que
of values transmittedraining is often a keynote speech of the mgiryjgoh The questioning of
values is very rarely thpicof extensive discussions between teachers, which contributes to the
implicit nature of sustainable development in training.
Choosing texplain the values associated with sustdaaddtgoment coglermito organize the
formatioma slightly different way, by adding new dordgfesent coursesth, for example, more
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debates (political, philosophical;esmeiomic) and thdovesation of exemplary action (associative
involvement, ecitizenship) in training.

3.3  The training for sustainable development and citizenship recognized from the outside

The training strategy for sustainable developihdaimh o improve existiragningNonetheless,

the institution may have another pvbjeltis to be recognized exémplarity, for the certification

of its action for sustainable development, as provided by the French authorities.

This strategic direction has two consegufrst, the exemplary training must be certified by a robust
assessment system; second, the exemplarghoatidredie limited to the mission of training but
should insteambver all the missions of the institution, which implies that gev&mnoagcanil
involvedh this process.

Engamga higher education institution in a refleitatrategy of sustainable development training
couldupdate the conceptual and methodological diicitidsy the concept of sustainable
developnm. In additiorthisis also a good way to build a shared teaching progalosdio a

future that was collectively thought [7].
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Agro forestry Actity and Forestry Education in Gunung Walat

Educational Forest Bogor Agricultural University Indonesia
Prihanto B.
Hadi Y.S.

Bogor Agricultural University
INDONESIA

Abstract

Gunung Walat Educational FEB&WEF)s managed by Faculty of ForesBpgir Agricultural
University in Indonediae total forest are8539 hawhich isnostly covered by agathgathis
loranthifoljaand pind’{nus merkusstandsThe plantation vweestablisheid 1959 ba stateowned

enterprise followed by theewusity, and recently enrichment planting wesndistedinder
management of forest administrator. The forest is surroundethbyhidlagésgersilaborase

with the forest administrator for agroforestry activity extdactisim of abat and pintrees.
Agroforestry activities cover about 100 hanthresolvingbout 200 villagesho plantice,

cassava, banana, cqffeed medicin&deesunderthe stand. The GWEF is also use@ys,

studers, and peple who love natdog various forestry educatiacélitiesBesides domestic

visitors (either individualgroups many visitors also cdram abroae.g. Gottingen University
Germany, Technical University of Munich Germany, Juensuu University Finland, $atedish Agricu
University Sweden, Texas University USA, Kangwon National University South Korea, Nag
University JapaAll expenses of GWEF can be covered from self income generating activities
especially resin production and public services, which prquelexample on how a small scale

forest management can survive without cutting the trees.

Keywords:Agroforesty, educational forest, self finance, regin esirfach sink.

1. Introduction

For decades, foresinagment in Indonesia has focusethnaging natural forests and developing
plantation forests. Economic benefits have been a main concern on managing the forests, especic
generate national incomes. However, a shift from large scales forest management to small scales 1
managemerhas been emerging recently in respoasprdper forest management, especially
empowering community to manage the forest.

Gunung Walat Educational Forest is an example for reforestation area with the total of 359 hect:
since 1959 the bare landoeas planted wibathisp.,Pinusp. and other trees species, and right

now the area is completely covered with the forest stand. The policy of forest manegement is not ¢
the tree, and the income is generated from resin of pine and -tmaibrssezeize, and other

activities without cutting trees in the forest.

Agreforestry activities are conducted by the people from arround the forest, they plant agricultt
plantation, e.g. banana, cassava, rice, coffee, medicinal plants ares offeysperallowed to

plant and harvest the plants regulerly according to the season, and bring the harvest to their hol
Beside the agricultural activities they also keep the forest safely from encroachement and o
destroying forest, because liagg 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 pro
with planting the trees in some areage@bevare 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 arroun
area is already covered with the tree stand. As out comes of all activities, GunuimmnaValat Educa
Forest becomes one place for recreation for local people, and also becomes a place for field practi
forestry students from domestic and abroad as well.

2. An Overview ddunung Walat Educational FO(EIVEF)

Gunung Walat Educational FOBAEF), located in Sukabumi district, West Java, Indonesia
(6°54'B16°55'%" S, 1088'711065029' E; Fig. 1), is a statened university forest that fully
managed by Faculty of Forestry, Bogor Agricultural University, Indonesia. Totaka3é8 of GWEF i
ha with elevation 66415 m(above sea levai)d annual rainfall6604000 mm.
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Figure 1. Gunung Walat Educational Forest (GWEF) irDStrietbAvast Java, Indonesia.

In the beginninghe GWEF was almost -lzamés dominated lvildgrases (e.g., Imperata

cylindrida Plantation forest establishment of GWEF was first conducted by students and local pec
in 199 by plantinggathis loranthifdfiées, which was then gradually continued until 1980 by planting
other plantatiospecies, e.g., pif&inis merkdsiSchima wallichilaesopsis emirfiwietenia
macrophyll@ltingia excelsand rose woobDdlbergia latifdliaAt present, the forest condition of
GWEF is approaching the structure of a semi natural fonestt aoitierf about 95%. Sughod

forest condition provides suitable habitats for various faunas, such as long téfladagsmcaque (
fasciculafswild boaG(s scrojawild rabbiNésolagusp.), jungle cd&dlis bengalensisquirrel
(Callociumsp.J), trenggilingdnis javanigand civeParadoxurus hermaphrdditic

While most of the plantation forests in Indonesia are managed for timber production, the GWE
managed mainly for producingimbar forest products (i.e., pine ardsagsins), supporting
education and researches, and enhancing environmental services (e.g., water reserve, car
sequestration, and ecotourism). Until now, the GWEF implenrceittiag oy, meaning that

there is no cutting of standing treesdiace timbers. A small amount of timber, however, could be
obtained from natlyrdallen trees (due to windstorms, diseases, etc.). This policy was a result of
public agreement with local communities living surrounding the GWEF areas, thhorammsidered
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timber forest products and environmental benefits (especially satee nese/énportant than
timber benefits to support their livelRuashdda (2002) confirmed that timber value only contributed
about 15.822.7% to the total ecocoralue of GWEF.

Tosupporvarious activities in mana@WiEF, a basamp was estahed in the center of GWEF

area (Fig.1). The basenp is equpd with an administration office,-goaseés, meeting rooms,

class rooms, a mosque, and a kitthese facilities carcommodatarious purposes of visitors,

e.g., field practices of both domestic and international students, researchers who study various top
GWEF, companies who conduct trainings for their staffs, and other visitdrsinholidpgadnt

the close to nature forest of GWEFNg the last fiyears, GWEF is used for field practices and
summer schools by many international students caowirigen Univerg®erman)y Technical
University of Muni¢@ermany JuensuuUniversityFinlany) Swedish Agricultural University
(Swede) Texas UniverditySA, Kangwn National Univer§iguth KorgaandNagoya University

(Japai.

3. Agroforestry Activity

GWEF exists immuntainowsea that is surrounded by fagedll(i.e., Hegarmanah, Cicantayam,
Cikembar, Bojongkembang, and Bojong). Such situation often creates social problems in managin
GWEF. Mosibticeablproblems are land encroachments andtulitaiggé. Some local peoples
illegally used the GWdE€as to plant agricultural crops, leading to the decrease of forested lands o
GWEF. In addition, illeg#ings conducted by local peoples have contributed to the decrease of
standing trees. These problems were rampant in the per@00of ¥8Bwere alsaccurrech

many parts of Indonesia.

Considering such social problems, since 2000 the managers of GWEF have been implementin
agroforestry program. During the period i@0@B0his program was financially supported by
ASEAMNKorea Envinmental Cooperation Project (Lee, 2005). Similar to other areas, the agroforest
program of GWEF is aimad¢ommodatke needs of local communities for cultivated lands. In this
program, local communities are allowed to plant agriculturalbenogsagodfee cassava, and

maize) under forest stands, but they also have to plant andgathistdioranthifohad
Paraserianthes falcattmeas (Darusman, 2006; Lee, 2005). There are three types of agroforestry
programs implemented in G\ 2005): 1) agroforestry at spare stands (< 25 treBs/bp, AF
agroforestry at less dense stanttHOR%rees/ha, &, and 3) agroforestry at dense stanitls (100

200 trees/ha, Bf. These agroforestry activities are conducted by about Gthféotatesea

about 100 ha (mostly uAdathisoranthifolistands).

The agroforestry program of GWEF provides mutual benefits for farmérsramhgréEH-or

farmers, the agroforestry programs generate additional incomes. Lee (2024) and Soada

(2005) reported that the three types of agroforestry prebraR2, (&kd AB) were financially

feasible with net present values (NPV) ranging from 2,138,953 to 8,465,179 IDR/ha (approxim:
223882 USD/ha). The highest finheokdits could be obtained if farmers condtigtbddakise

the growths &f. falcatariaees and agricultural crops under open canopy stands were better than
those under close canopy stands (Lee, 2005; Sundawati and Isnaini, 2005). Thegemrdorestry pro
also provide benefits for the GWEF management, because such programs cawanenesse the

of local communities to the sustainability of GWEF. Our field obsentatoewsandth some
GWEF6s staffs conf i r sreadhméenhta forestedilandseondiatyay, t her
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 enhanta bewefitsneTo

achieve this objective, since 2009 the GWEF managers have been conducting forest rehabilitatior
some degraded areas by implementing carbon sink projectlidioougionvith some
companies. Such carbon sink project is awmsetl scheme in which a company may invest
some funding to GWEF for planting and maintaining a number of trees during a certain contract pe
Currently, there are three carbon sink projects implemented in GWEF-HlodljgsCanddd YK

projed.

Tos@ carbon sink project is €20 project funded by Toso Company Limited, which a Japanese
company that develops and manufactures various interior products. During the first period
collaboration (20@915), the company provided funding Eof@Viglanting and maintaining 4000
Agathis loranthifdliees to increase carbon stocks of GWEF. Tree plantings were conducted in 200
and 2010 with total area of 10 ha. For the next 24 years of collaboration, GWEF has to maintair
planted trees wiannual funding provided by the company.

The second carbon sink project was initiated byPRitipscan American multinational energy
corporation. In 2009 and 2010, this company provided funding to GWEF for planting 5000 tr
(consistingf Agatls lorathifoliinus merkughiltingiaxcelsaArengpnratg andCoffea robugta

with total area of 5 ha.

The third carbon sink project was funded by NYK, a Japanese shipping company. In 2009,
company provided funding to GWEF to plant 1500hisge®ject was not only aimed to increase
carbon stocks of GWEF, but it also aimed to improve monkey habitats. Therefore, the degraded f
areas of this project were mostly planted by fruit trees that can be used to feed wild monkeys
increasearbon stocks.

All of the carbon sink projects, especially during trees planting, were conducted by GWEF thrc
collaborations with local peoples, students (i.e. university studemtssenipmitgh school
students), or guests who visit GWEFR.cdlaborations provide mutual benefits among parties who
interested in improving social and environmental conditions of GWEF. For example, tree plar
activities would provide additional incomes for local peoples and enlighitis.students

5. Firancial Arrangement

Although GWEEF is a stateed university fordsgovernmemtf Indonesia has not provided fully
financial supports for managing the GWEF. Since 2000, the GWé&fupgknipeeenerate its

own incomes to cover all manageostsie.g., production cost, employee salary, worlerd meal,
facility maintenance cost). The main income of GWEF comes from resin productions, public serv
and carbon sink projects.

Production of pine and agathis resins is the main sourd® iocGWEHRN 2010, GWEF produced

resins up to 13t74.7 tons/month, consisting of 2.8 tons/month of pine resins ant 15D
tons/month of agathis resins Z¥igThe resin production fluctuated over monthsiehtbeio
conditions (Fig. 1)wimch dry seasons (May to August) produced higher resins than rainy seasons. |
total, during 2010 GWEF has produced resins about 165 tons, consisting of 93 tons pine resin ar
tons agathis resin. Such a large resin production generated it@¥heobbmitotal GVBEF

income in 2010. The resin production does not only provide economic benefits to GWEF administr
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but it also provides economic benefits to local peoples who work as resin tappers. Such relatively
incomes from resin pridos indicate that GWEF could survive without cutting the trees.

25
O Pine resin

20 - B Agathis resin

15 A

10

Resin quantity (tons)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure 1. Resin production of GWEF in 2010

The unique forest condition of GWEF has motivated the administrators to develop public serv
programs. Ecotourism is a promising prqgesneirted in GWEF, where visitors can enjoy various
activities, such as camping, mountain bike tracking, exploring caves, enjoying water springs,
watching wild faunas (e.g., birds and monkeys). In addition, the GWEF with its excellent facil
prouwiles a comfortable place for various training activities conducted by other institutions.

6. Remarks

Thetransformation of bare lands into the close to nature forest of GWEF could indicate a success ¢
of a small scale forest management in Ind@hesfarest is not for wood production but getting
income from resin, dmarism, carbeimk, and other activity without destroying the forest. All
expenses can be covered with these activities without extracting the tree or wood, and this methoc
be aplied for the similar forest stand.
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1. Global foodsecurity and agricultural sustanability

Foodforall contnues to be a key issue, especialy in the developng world wiere every ffth person
is chroni@ly uncernouished(FAO, 2008§. Mawy internatioral organisations suchs the United
Nations, theMorld Bank, the Food and Agricukure OrganisationHRO), the Group of 20 (G20,
the World Econont Forum (WHE) and the GatesFoundtion are currenty fausingonA h ¢ow
feed the wald in futue Nearly 1 bn people gout 16% of the tatal populatiorof developng
countes) live on US $1.25a day, a numbewhch had been faling dumg the 1990s, but rose
shaply in 200-08 (The [Eononst, 201). Addiondl, despte WTQ s (Wald Trade
Organisaibn) contnuousefforts to improve intematioral trade across the globe,the wald food
prices rose(whed-

77%and rice-16%) shargy in 2008 resuting in widespead food rids in dazens of aevelopng
countes. Globkal foodprices were at a 20- year high in 2010.Thereasonsmay includerises in farm
input costs espesialy of fuel, cimate change, inadease in food émand in Chiraad Indiaand
diversion ofandresouces to bo-fuelsin somepartsof the widd (The=cononst, 20088BC, 201

Whie loolng at the demandand supjy equation, the FAO (20®) repored that the growth
rates of wred, rice and maze yields have dedined in develogng countes ketween 1980and
20(. It futher warned that the anrual groath rate of agricultual prodiction will fall to 1.5%
between nowand 2030 and to 0.9% between 2030and 2050 For the year 2011 the FAO farecasts
thatthe globalwhea prodwtion wouldbe 34% morehanit was in 2010 butwouldbe still below
the bumpr harvestsin 2008and 2009 FAO, 201). Atthe sametime,the changes in climateare
threaenng all the majorfood pduction systemsaaoss the globe. The FAO (20®) reporéed that
climate change has causeda reduction in cereal prodiction by around 16% in USAand the
Euopean Union,

33%in Austalia in 2008resutingin a riseof food grain prices in theinternatioral maket, athed to
globalfood seaurity. For indance, an inaease of 2°C in the mean temprature duringsunmer
causesa redictionin rice yieldsofabout0.75tonnes/handan inaease of

0.5°Cin the maan tempratures durg winterreduces the whea yieldsby 0.45tonnegha in Iigh
yieldngstaes ike Punjakand Hryanain India(Sinhand Swaminathan199).

TheFAO (20®) suggested thatthe wald needs to doubldts foodprodiction by 2050to £ed 9 bn

people.So, the current globalfoodprodiction siuation suggests thatthe wald cannoteven fed its
current populatioso the queston of fhowto feed 9 bn peopleby
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2 0 5célsofor an urgent attenion of polcy makers acrossthe glabe. The key challenge elaes to
the abiity of glokal agricukural systemsto adapt to climatechange and meet thecurrent and futue
food demandsof the wald populatiorwithoutfuther depletion of ratulal resaurces, espesially
waterand soi(IFPRI, 20D).

Againstthis badclath, the agricuturd practices in many parts of the globe are consigred to be
environmaaly unsugainableowng to over explatationof natuial resouces at thecostof prodicing
food grains to meet the fast growing demand for food (World Resouce Insitute, 2009). The
sugainabity tripodenvisged by Munasirghe (1992) integrateslong- term environmal (emlogical
balarce) econont (productivity) and social (quality life for present and futue living things)
goals. So, the futue agricuture needs to be ewmnontdly, socally and environmaaly
sugainabé, meeting the needs of the present withoutompromisiniipe abliity of futue generatiors
to meet theirown needs (WECD,

1987.

2. Punjab agiculture: The current scenario

Indiaa fast growng Asan county with2.3%geographi@l area oftheworld,is a homeo

17%o0f the wald population.About58%of the Indianpopuation, using 46% of the geographcal
area for faming and its allied adivities, earns its livelihoodfrom agricukture diedly. Agricukure,
which contribugs about 14.6%(20®-10) to India s GDP, has divese agro-climatic condiions
in teems of sol, rainfll, temgrature and croppingystems.Indiais the largest exporer of
cashewand spi@s, the highest prodiwcer of milk and the semnd largest prodwcer of fruits and
vegetabés in the wald. Duing the mid

1960s,the Green Revoltdion, a padage of improved high-yieldng varieties (HYVs) of seds,
imgation, fertikzers, pestcides, credit facilities and focused extension services tansfomedindia
froma fooddeficit nation to a foodsurplusone(Crand, 1999;Sidhy,

2002;Sidhu, 2005;Sidhu et al., 2010. Nathern Indianstages, espedally Punjaband Hiryana
plyed a key rolein implenening the green revoluion stiategy (Sidhu2002jFFRI, 2009

Punjab,a smallnorthindian state (latitude:30° 4' N; lorgituce: 75° 5 E) ocaupying 1.53% of
geogrephcal area of Indiaprodwces about20% of whea and 11%of rice of Inda (Wdd Bank,
2003;IFPR, 2007%. Thestateemnomy grew at a muchfasterate of 6 to

7%pa. dumg 197680compaed with3 to4%p a. at nationale\el butit sloved dowrto

3to4%pa. after mid 1980scompaed with8 to 9% pa. at natioral level (Wald Bank,

2003. Agiculturas a key elementof Punjabs emnary as it contributesabout25% (20B10)to
Punjabs GrossStateDonestic Product as compaed with14.6%20®@-10)at Indialevel. Agricukure

in Punjab,with the highest yields of wrea and rice in Indiawitha croppingntensty’ of 180%
compaed with135%sat Indialevel, is consi@red to be highly mehanized with 97%irrigated land
(40%eat Indialewel) and 106tradors per thousnd fedares compaed with22 per thousnd hedare
at Indialevel (IFPRI, 2007; GOP, 2009).

Punjabs agricutural developrment is one of the su@ess storiesof the Green Revoldion sttegy in
India,an Integrated Agricukural Distigts Pragramme (IADP)laurthed in the nid 196040 owercome
thefoodshorages bornout of twoconseutve drowghtsin 1961-

135



65 and 196566 and two wars with Chinaand Pakigan in 1962and 1965 respettively (Sidhu,
2002. It notony helpedinda achievefoodself-suficiercy butalso brought rich ecmnont benefits
to Punjabi farmers enabing them to buld up a moden agriculturd irrastricture wheh
subsegenty helped Punjabin redwcingrural po\erty from28.2%n

197273 to 6.4% in 1380 (Wdd Bank, 2003Sidhu edl., 2010).

In the post Green Revoldion period, Punjab transfamed into one of the highly mehanized
agriculturaktaes of India(Sidhu2009. Honever, it can be viened as a mixed blessingbecaise
it led to mom-cropiing® wheh ukimately resuied into the establishmertf the Whea-Ric-
Croppig-Pattern (WRCP) as the maincroppig pattern inmany partsof Punjalresutingina marked
declinein othettradtionalcroppingpatterns

avallable dumg the pre Green Revoldion period (Wald Bank, 2003; Sidhu, 2005;Shergill,
2005; Shergill, 2007. The WRCP occupiesmorethan 77% of Punjabs net cropped area (GOP,
2009) dueto its compadive econont adwantages, assued maketing and stableproductivity le\els
(Chand, 1999; World Bank, 2003. As a resut, the crop divssifiationinded in Punjabdropped
from0.75in 195-76t00.58in 2006-07(Sidhtet al., 2010.

! If ore cropis sywn ona given area ina year, the cropping intensity is 104 Iftwo crops aregrown, thisrises t0200%

2 The moro-cropping is acropfing patternwhere afarme grons he same crop (s) onthe same fieldseasonafterseason

3 The crop diverdfication incex cdaulaid as DI=1-H, where H is Hirghmen-Herfincahl Index meaured by E (Pit / #Pit) 2, P it
being the vdue of produiction at 2001-02 prices of the i-th crop in yea t. A higher Dl indcates greaer crop diversityin production
patterns (Sidhu et al., 2010).
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In the recent past, farmers in Punjabhave been experiencing a dedine in net farm profitabity due
to stagnated yieldsof man cropsi.e.whea andrice and inaeased cost of culkivationdue to rise
in farm inpus (Sidhu,2003. The addtional cgpital investent on moreponerful farmmachirery
to prepare land to sowwkeat within 20-30 dys* and to pumpout undergroundwater from degper
levels due to urdergroundwater

tablededine have puged the farmers into a viciouscycle of debt and, in somecases, suicies
(Sirgh, 2000;Singh et al., 2008. Acaordingto recent studes, around65.4%of thefarmers in
Punjabare in debt as compaed to 48.6%at the natioral level with a per cgpita debt of Rs
41,5%°, wheh is fourtimesmore thanthe natiorel figure of Rs 12585 NS0, 2005;Sidhuet al.,
2008. However, the inttial sucessesof the green revoldion sitegy are nowleading to serious
environmental corcerns because of the overuse of undrgroundwater resources, inudiciousise
of chemicd fertilzers and randbm use of estcides to redize the same yield lewels (Shig,

199; Chand, 1999; Sidhu, 20(®). Punjab,a showpiee of excdlent agricultual development, has
nowtumned into a case of

waste and indficiercy (Chand, 1999;Shergill and Singh, 1995;Sidhuand Dhilon, 1997;Singh,
2000; Sidhy 2002; Singh, 2004. Therefare, it is sug@sted that the Punjabeconory in
general andagriculturesedor inparticudr areurder a séiousA simewmnont and embgical crisis

which cdls for urgent attenon of polcy malers and scientiststo devise such polcies and
programs whch could facilitate sugainable agricutural developgmentin Punjd.

This paper examines the role of farmer edwcation and trainng in addessing some of the
sugainabity issues fadng Punjabagricukure. Farmer edwcaion and related extensions evieved
and resuts of a surwey of farmers in the Punjabare presented. The paper corcludesaith a
wickr discussion aagricukura sugainabity in Punjab.

3. Agriculturalextensionin Punjab

Asagriculture falls unér the stateontroiin Inda, the onugoragricukural etension is on ttstate
Departmett of AgicultureDod), which apart from having separate unts for hortulture, soiland

water congrvation and watershed development, has extensionstef postedat blockand digrict

level. At natioral level, the Department of Agricultureand Co- operation has a separate Divisiorof
Extensionto develop magr extensionpoicies and pogammes whch are imdemengd by the
Drectote of Extensioradivities. At the state lest, agricultual uniersiies also provideextension
services, especialy expert adviceto armers thraugh KVKs (Krishi Vigyan Kendas - Agricukure

Scierce Centes) and FASS FFarm Advisgy Senvices Scheme) at didrict level. Agricukure

Technolgy Management Ag@ncy, a sclteme finarced by thecential governmentun thragh the stia

governnents at didrict lewel, various NonGowernnental (voluntg) Organisaibns (NGOs) and

privateagri-busiess compaies also provideextensionservces depending on their mandte and

objetives.

In Punjab,agricultual extensionservces are providedby maity two insttuions, PAU (Purgp
Agicultual Uniersty) Ludhiana and the Departmet  of
Agricukture, Goernnent of Punjab.The Diretomte of Extensionat PAU Ludhiaa, under

the Land Gant System coordiates overall agricukure extensioradivities runby KVKsand FASSat

the didrict lewel. Majorextensionadiviies include didributingnew varieties of seeds, pulihing
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farm literature (Progessve Faming, a morthly magazine and a Padkage of pradices), providng
informationand advicethrough phoneand tekvison programmes, agganisng Kisan Meés (Farmer
fairs) twice a year at the diferent places cowring al the agro-cimatic zores of Punjab,
disseminating new resouce (water and sol) consevation tehnolgies, testingpf new mahiney
thraigh Adpive Reseach Trials in farmers fields,providngtraining forvariousfarming andallied
ocaupetions. It also organses skil development programmes for field stef (wwwpauedu). The
Departmeit of Agicultue, Punjab provides extenson servces thraigh various field lewel
furctioreries especialy Agiculturdevelopment Oficers (ADOs) postd at Hock levl.

4 Whea RiceCioppng Pattern (WRQP) has rediced the whea sowing windav to 20-30 days orly whichreguiresmore and bigger
farmmachineryworking at the same ime tosowwhed.
5 Rate of currency corversion for INR (hdanNational Rupee) to$USwas Bken as RsA5 equivaent to US$L.
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The major adiviies the departmet carries out includedisemination of the laest tehnolgy
developed by research indituions, moritoringthe supy and quelity of farm inps like seeds,
fertilzers, pestcides,imigation water and farmmachiney, promding itegrated water, nutrent and
pest management pradices thiough resouce corservation tehnolgies, facllitating state
governnent s diversifcaion enceavous, implenening \arious central and state governnent
welfare schemesfor farmingconmunty, maraging ATMA (Agricukure Technolgy Management
Agency) activiies at the didrict level (www.purgbgovtgov.n).

Ona rough estimag, currently thae are about600 extensionwakers toserve 1 mn opratioral
landholets in Punjab TheDepartmet of Agricuture has about 400extension sf posed across
thestae. BothKVKsand FASS have around/-8 extensiorexpertsineat didrict. Mattematicaly,
there is one extensionwaker for about 22@-2300 ogratioral landhotals in Punjabwhch is
below the natioral atio of one extension

waker for each 2000 farmers. Apart from routineextensionadivities, the extensbn wakers in
Punjab also perform addtional eledion and census asdgnments entrustedby the didrict
admnidration. Dueto a general shortage of field stdf, farmers in the stae are deprivedof various
schemesrunby thestateor cential governnent (Sngh,2010B8hakoo,

201). Forindance in 2010, the Departmet of Agricukture couldnotdigributesubsdized eds of
wheda in a stipdated period. This suggests that the agriculturd extensin wakforce in Punjab
is not suficient to disseminate variousprogrammes run by state and \ariouscental governnents.
Thisshorage is dueto insuficient firancial supporfrom Punjabgovernnent whch itself has had
financial problemdor the lastfew years due to its wigning fisd ddicit and moutingdebt burdn
(Khanre, 201}

4. A suney offarmers inPunjab

In order to gain an up-to-date undersndig of the A e of agricutural systemsin Punjaband to
gain a better urdersandig of the edwcation and training Aahd<ape  a suwey of frmers was
unabrtaken in 2010. Data, both quanttative and quelitatie, was coleded duringdugust and
Septembr 2010from 120farmes spread acrosssix vilages in thiee didricts, Gudaspur, Barrela
and Feozpu representng si-moutainous, cential and soutlvestan agro-climatic zores of
Punjalrespectively (Figure 1).

Famers were selected usingmutistage cluger and pursive techniquesn combination. To stat
with, a Farming Intendly Index (FI) was cdcuéted usingthe key indcators of agricultual
sugainabity i.e. per hedare agricuturd production in value terms, condiion ofthe urderground
water tabé, stateof soilhedth and crop-diversifcaioninde,. TheFH

5The sanctiored pastions of Agriculture Devdopment Offices (ADOs) with the Departnent of Agriauiture are abou
1100, but only 387 ADOs are working presently. Abou 60% of the key postsin the Departent of Agriaulture are lying vacait
(Bhakog 2011).
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was thenusedto select didricts and then blocks’ usingmutisiage dustersamging tehnique.
Then two heterogeneousvilages® fromead blockwere slededin consultatiowith the extension
wakers of the didrict and the block corcerned through a group discussion usihg sme

indcators ofagricukural swstairabiity wheh were usedto setd didricts and blks to maintain the
consistecy.

FHaure 1: Distict-wise poltical map of Indian Purjab showing thiee ago-climetic zones and the
distids chosenfor stuly, Gurdaspur, BanalaB and Ferozpua
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Source: www. napofinda.com(accessed January 2011)

After selecting the vilages, a list of 20 farners (Margind-3; Smal-3; Semi-mediunt; Mediur6;
and Large-2)° ineach vilage was prepared in consultatig® withtheextensin wakers of the block
conceaned on the basis of the current landloldng didributionin Punjab. On an average, eadt
intervew took about 90 minutes inclding recording quanitativedata aboutcroppingsystems,
cost of culivationand net prditabiity. Theintervews were condated in Punjabi, the native
language of Punjab, at the vilage communty centre/housefvilage head.

" Due to non-avalahility of prodiction data at block level, the other three indcators of agriaultural sustinability were used for the
selection of blocks.

8 Since 1o villages were tobe slected sothey shoud be hetelogen®us tocover the extremes.

® The current landhdding distibution in Purjab is: Marginal (less than 1 ha)-13.42% Small (1-2 ha)-18.22% Semi- megium (2-
4 ha)-31.88%; Medium (4-10 ha)-29.43/ ard Lage (more han 10 ha)-7.08% (GOP, 2010).

10 The reseacher undrsends the element of biasness, but this wes the best methal of selection under the given
ciraurstances and resources.
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5. Results
5.1.Farmer profile

Thelastcensts, illudratedthata farmer in Punpb ownsan average landholihg of 4.01 bdares
whch is thee times morethanthe natioral level of 1.33hedares (GoP, 20®). Thesuney of 120
farmers across sixilages in Punjab shes tha

Theaverage operatioral landholdingas 5.73 hedares™! and about55%farmers owad
less than 4ettares of éindwtereas te average land owed was 481fa.

56%farmers had 15-40yeas of farmingxperience 28%have been farmingor5s-
15years; 13%have been in farmingor morethan 40 years; only 3%were new
entants witl2-5 years ofexperience

46%farmers were aged between 26-45 years; 42%were between 46-65 yeas; 11% \sre
morethan66 year old;andorly 1% of farmers were between 16and 25 years ofage.

5.2Education

12% of the farmers whiterate (could not read or write); 29% studied up to 8th Standard
(1314 years of age); 38% completed 10th Stand&rd/dats of age); only 10%
continued to 12th Standard; 6% and 4% were graduates getlamsst
respectively.

More than 60% respondents were practising farming because it was their family occupat
or because they are Iilliterate or poorly educated and thus could not secure oth
employment. The latter meansdoamnything else other than farming and have few
other job opportunities. Additionally, 65% of the farmers were of the view that if they
been better educated, they would not have started farming, in part because farming
considered as the wgation of illiterates.

93% farmers expressed their feeling that, if they had been better educated, it would he
benefited them in practicing farming and dealing with middlemen, moneylend:
fertilizer/pesticide dealers and bark&fiaently.

50% of the farmers admitted that their children will never practice farming; 19% were |
sure about their future plans; only 10% of the farmers said that their children will adc
farming as permanent career option whereas 5%aofl tthexhtheir 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, cc
earned Rs 1658/ha and Rs 611/ha more than the illiterate and doodézetéynaers

during 200680. On the other hand, small landholders with an average landholding of 1.1!
ha could manage to earn Rs 2967/ha and Rs 5936/ha more than the medium and lat
farmers during the same period. Interestingly, relativelyrymrsgeittiaa farming
experience of less than 15 years earned about 17% higher average annual net profits,
than the farmers who had more than 40 years of farming experience and larger landholdir
About 68% of these young farmers were Iillitepaterlyoreducated who joined
farming without completing their education.

11 The aveage operatiorsl land hdding of this sample iis slightly larger than the adual landhdgiing size of abou 4.03 ha in Punjab
since some farmes in the laige category had vay large landhdding (more than 25 ha which pushed the oveaall aveage up
The aveage operational landholding size (5.73 ha) was large than the land ownership size (4.81) because some farme's who
were ganfully engaged in other occupatiors, leased out their land to other farmers.
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Teble 1: Average annual net profit (in Rsha)™? by different categories of farmers based on
landholding size, lewel of education and experienceduring 20@-10.

Landholding size Levd of education Farming experience
Small . Large . More
Y | ess M(gc-jll%m (More | )jierate | 120 G:)ar?uagr tants | 1540 | than |
Profit than 2 ha) than 10 Std more oS yeas 40
ha) ha) y yeas
Average
Annual
Net 77223 74256 71287 73859 74906 75517 82210 | 72440 | 67922 | 74850
Profit
(in Rgha)
Average
'-a”iggo'd 115 | 468 | 165 | 295 | 457 85 | 545 | 408 | 635 | 481
(ha)

5.3 Agricultural extension services

e Thedata (Fgure 2) shows that morethan55% of the farmers did not receive any type of
extensiorservices in theirvilage. Orly 26%farners confimed thatthey leceived a benefit from the
extensionservces provide by various extensioragencies. Theremaimg 17%farmers suggested
thatextensionwakers vist orly thelarge or well-conrected inflential farners like vilage heads or
relatives of pdticians/gowernnent officers. One of the old farmers notedthat, fiExtensionevices in
Punjabhave colapsedater the 1980s,the VIWs (Vilage Levd Workes) were very helpfu, now
agreukural extensiorworlers come off and on andvist the selected large and influentialfarners
o n | Woraihan 75%of rmers either didnotgo or didface probémswhie meeting or deding with
loal extensbn wakers. Whie reacting to a queston regarding the role of extension wkers in his
vilage, a farmer said, INonv-a-days theextensionworlers didribie only eeds not knowleglg 0

Fgure 2: Avaiability ofextensionservices inthe village

Do extension servicesreach your village?

Farmers dont take interest
Only if we contact them
They visit oncein 3-4 months

To some big and influential farmers only

Regonse

Yes

No

12 Average annual net farm profitability wes calculaied by taking net profit from Wheat and Rice/Cotton (Cotton wes téken where
farmers did not sow Rice) orlyto meke te data omparable.
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®* More than 50% of the farmers who tried to meet with extension workers complainec
they fte extensionists) dolisten to common people unless they have some political or
bureaucratic connection. One of t he f
experienced farmers pose practical question

* 32% of & farmers considered BAtdntribution to farming community very considerable in
terms of providing improved varieties of seeds, disseminating modern technology, condt
Farmer fairs (Kisan Melas) and providing farming literature. @y 83&«ctarmers felt that PAU
Ludhi ana had not contributed to their devel
family which is not much activeedoa&vy s . 0 Mor e t han 90 %smdin t he
contribution to be the prowiof improved seeds whereas 45% farmers felt that PAU provides advic
on the agricultural machinery required to improve farming practices. 28% of the farmers be
that farmer fairs and advisory camps run by the university also inemeditadhthe other way.
However, one farmer tol d, AUni ver sity con
across Punjab which is not practical since
farmers considered other siteractivities 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 Ludl
whereas 27% farmers considesethe seeds invested by Haryana Agricultural University (HAU) anc
Rajasthan Agricultural University (RAU) were better than that of PAU Ludhiana. 24% farmers
totally dissatisfied with seeds and technology provided by PAU Ludhiana. Ordys@@éteof farm
satisfied with the zgllage machine provided by PAU Ludhiana, whereas 90% of the farmer
suggested that the machine cannot be used consecutively for two years as the land becomes ha
needs ploughing. O new sebds anoh enachinerg hycPile fail, whii iMa 1
does not test them fully on its own farms b

FHgure 3: Benefits ofKisanMdas Farme fairs)

Benefitsof KisanMelas(Famer fairs)

Knowledgeof-altied-occupations

Farmers loosebelongings due to heaw rush
If no seeds, only 5% farmers will come
Justa sle, not much benefit

Get farm literature

To discusswith experts

See new experiments

Response

See new mechinary
To get seals
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e About98%of the farmers vist PAU Ludhi@a or its regonalcenties onlyon theeve of Kisan
Meés (Famerfairs) and out of themony 2%vist the universty or ts regonalcente speially for
the purmse of seekingadvicefrom experts or fortraining purmse. Morethan 50%of the farmers

(Faure 3) vigt the KisanMeés (Farmer fairs)to get seeds andto see the new experiments or laest

farm machiney. \ery few go to get farmliterature or discussthe farming issues with agricultual

experts. Twofarmers commented,fif thereare no seads at the KisanMelas, only

5%farners wil visit. Itis justlike a A s anlhere privateseed compars trytoloot farmrs oneor the
otrer way. 8o, didributiorof seeds is the one of the mainattractions at the Farner fairs (Kisan
Melas) whichis one of the majorannwal extensioradiviies oPAULudhiaa.

e Fanersfelt theneed of improvingtheorganisaibnof theKisanMelasin termsof inceasing the
seed didributionoutets, makingthe questonransvering sesson moreeffective thraigh invdving
farners in answering farners questons and eplacing the sip system™ with an  open

house discusion using cordless rieroplones.

e 93%ofthefarnmers didnotattendany training programme by PAU Ludhanaorthe @partmeit of
Agricuture (Purgb) and 2% of te farmers who attended atraining progaemme foundit beneficial.
63% farmers never seen the Vilage Level Worker MLW) who had the respongiity of
communcding variousstateprograms to frmng communty.

e About98%of the farmers felt thata tailormadetrainng programme shouldbe available at

loal level for the young farners whowishto learn the basics of firmig befare adoptig farming

as a ful-imeprofessonas it happensin thecase ofbthelprdessors.

5.4 The impact of education and training on input usage: The case of fertilizer and pesticide

o 32%ofthe farmers either decreased the useoffertilizers orkeptit at thesameleel inthelast10

years whereas 43%farmers inaeased usage frombetween 25-100/4

25%farners increased the usage of fertilzers by 200% or morein the lastone @écale. About
90% of the farnmers, who stated deaeasing the use chemicd fertiizers and went for soil test
before apdying chemical fertizers, had an edwatiorael qualificaion of higher secondary or
above.On the otherhand, more tharb0%of the farmers whointended to incease the use of
fertilzers in futue to get thesameyield legls, wereiliterate or below8"™ Standrd ofedvcation.

e Althogh farners use mulkipe™ souces of infeamation(Table 2) whilemaking thedledsions
aboultfertilizer usaggwhch type and of what quantity), 58% of the

farmers suggested that they just use thar own experience 14% farmers consukd univesiy
experts/attendadvisoy campdlisten to tekvison and / or radio pogammes on farmng.

Aboutl6%farmers read farmingliterature and only 7%

farmers consuted thelocal extensiorwakers (ADOs). It was notedhat morethan Blf of the farmers
whousedeither ther ownexperience or justdid the same as theifellowfarmers didwereilliterate
or below8" standrd ofedication.

e About2%of thefarmers used pesticideson thaer cropsand outof them87%had keen using
themfor 10-20 years and about80%consi@red thembeneficial. Table

3shows thdorinformation about theirgoer wsage, 56% of thefarmers consultedgsticide deders;
32% usedtheir own experience 15% folloved thar fellow &rmers and 13% went to advisoy
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camps or listen to tekvison and /radio pogammes on farming. 19% farners confimed that
they read the farming

1 Questors  are cdleded from the farmers in advance and are answered a a common  plaform
14 Houres inTable 2and 3, thowgh in %age do na add to 100 since he answers were multiple.
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literaturefor infomatioron the proper usage of pesticide. Oy 8%farmers sowght advice from the
loal extensionwakers. Out of 58% farners who used the gsticide deders as a source of
infamationregardingthe use of pesicide, more tharhalf were either illiterate or with edwcation
lover than8" standrd wheh sugests that illiterate and pooly educaed farmers are largely
dependent onpestcide edersforinrimetionon @sticide usage.

Table 2:The sources ofinformation used for fertilizer usage

Sour ces of I nformation ‘ No of far mers (%)
Go to the university/advisory camps/farming programs on Television / Radio 14
Get the il tested 7
Rea farming literature 16
Consult the locd Agriculture Devdopment Officer (ADO) 7
Private extension services like Tata 2
Use own experience 58
Consult the locd deders 8
Consult the fellow farmers 15
Justfollow his neighbouring farmer 7

Table 3: The sources ofdrmation used for pesticide usage

Sources of I nformation No of far mers (%)

Advigory camps by University/ Departmenﬁ of Agriculture /private cmmpanies / 13
Television and/or Rado programs on farming

Rea instructions on pesticide bottle 7

Rea farming literature 19
Consult the locd Agriculture Devdopment Officer (ADO) 8

Consult the fellow farmers 15

Use own experience 32
Conault the locd deders 56

6. Discussions

Agiculturein Punjabis charaderised by low croppng divesty and relativédy high cropping
intensty. Hoh le\el of yieldrates Pungb, particudrly in case of wrea andrice, sugest thatfarming

in Punjabis somehowirancialy vialle althaugh the intensty of firmng and in particudr the use
of pesticides,fertiliser and water have led to seriouscorcens aboutthe sugainabity of farming

systems (Chand, 1999;Sidhu, et al., 2010. TheWR@, being largely dependent on costy farm
inpus and large machiney, affected thenet farm profitabity. As per the sukey results, average
per hectare net profitabiity vas Rs 74850 (US $1663)° wtere the cument lease rates for

agricultual land in Punjabare between Rs 500@-80000per hedare. In responseto quesionson

income,onefarmer said, ifEven wih 10 haof land | couldnotméae a goodhoug, | amjustliving
harHo

146



15 Rate of currengy corversion for INR (hdanNational Rupee) to$USwas tken as Rs45 eqivaent to USS$L.
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mo u Despie dighest produictivity levels of major crops theemnonit sustaiabiity of agriculturen
Punjab isurrenty under question.

Like many rual communties, Punjabis characterised by an ageing farmer population, witéwer
young entrants.Orly 1%of the tatal farmers sureyed were foundbetween theage group of 16-25
years. This prenomenormay Imit the scope of innovatiorandadopion of moden methods
of sudainable agriculture. Aged farmas, althoughexperienced, are oftenless eduwcaed and
are generally resistantto change and risk averse. In many communties theae is litle empgoyment
otherthanfarmingand many farners do nothave suchpraessonal skils to wak in othersectors
thenagricdture,thus mostdrmers are engaged in farmingon a ful-time basis whch can limit their
ability to thnk morevicely. Thisis bane outby the survey thatsuggststhemgjorty of farmers are
full ime. The literacy rate in Punjabis 76.7% (201 Censts), athaugh 80% of the farmers
interviewed were either illiterate or had very basic leel of education (upto 10" Standird)

whch is regarded as not enaugh to do any otter job thanfarmig. 93%of the farnmers consiéred
education as an imporaént inputto farming sinceit helps themto select farm inpts wisdy and ded
with middleren, mormeylendbrs, governnent, banks and chemicd and psicide @alers maoe
confiently as suggested by Shutz (1964.

Thesurey resuts erorse thatfamers with letter leel of educaion had higher annwal net profits
than the illiterate or modeately educated farmers as argued by Lockheed et al. (198) and
Jamisonand Lau (198). Graduate or pog-graduate farmers couldearn Rs

75517/hannwally whch was about 2% higher than the illiterate farmers earned. On the other
hand, the smallldet (less thar2 ha) and he young farmes eamed better per hedare ret returns
thanthe large landholets and the farmas with moreexperience respectively. This sugyests that
educdtion, irespective to landholdingize or length of farming experience can have a postive
effed on farm profitabity which is signifcanty imporént foremnont sudainablity of agricukure
However, low lewel of educaion amongyoung farners showsthat farming is no mae a popuer
caea opton amag educaed youth of Punjab.About50%farmes did not wishtheirchidren to
engage in farminganymore wlth suggests thatthee wouldbe less numberof new entrants to
farmingin Punjabin futee It may led to an inadease in average farm landholdingize and
deaease in dpencency on agricukure. Thishas impicationsin terms of creation of morejobsin
other sdors i.e. industy or servces or transbrming tradtional agricuture into corpaate
farmng based on emromies of scde operated by advanced agricultual technobgies. As er the
data (Agricukural Statigicsat a glarce, 2009),farners in Punjabuse highest leel of fertiizers and
pesticidesper hedare to maintan the yield lewels. It is also endored by ths research showingthat
about58%farmers inaeased theuseof fertiizers by 25%to

200%n thelast10years. Themgjorty of thefarmes whodecreased the usageor didsoil testvere
edwaed enaugh to understand the adverse affeds of chemicd fertiizers on soiland foodquality.
Aboutd5%farmer were illiterate or pooly educaedwho did notconstt any designated personor
extensioragency butused theirownexperience whileapfdying chemicd fertilzers whichmight esult
in soitlegradation ollossofyieldin someases.

In the case of infamaion regardng the pestcides usaye too, 58% farners relied on stcide
deders and more thanhalf of them were illiterate or pooly educated. Therefore, it is foundthat
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illiterate and pooly eduwcatedfarmes were compratively mae reliant on thepesticidesdeders than
the eduwcaed ones. The pesicide deders sometimesnisguide thdarmers for theirownbusiess
interests. Thestudy suggeststhatthesupgy of all farminpus e.g. seeds, fertiizers and pesticides
throgh cooperative soceties'® coutl help frmers in redicing the useof na-essentiafam inpus
and redwee the degree of maket explatationof farmers, espeadialy who are illiterate or pooly
educaed,by the pesticide eders.

Shorage of stéf in the Departmet of Agricukure and lack of financial resouces at PAULudhiaa
have reduced farmer access to extengon servies in the stae. As the surey esuts sug@st,
morethan half of thefarners did notreceive any sortof extensiorsuppd intheirvilage. Extenson
servces were available orly to the few people whoare either lage or well-comededfarmers. Orly
138% of the maginal and small farmers, whowere pody eduwaed and less resouceful, could
receivesomesortofextensiorinelp. Morethan

75%farmers either did notgo to see the extensin staf empdoyed at black or didrict level or faced
problemsin finding themin their offices. The farmers lanented that they dont listen to the
conmmon farmers (read notwell-conreded. About62%farmers consigred PAU s contribubin to
their prospeity either A n wery consigrable or A p alyconsigrable sirce they felt thatPAU
can benefit orly to thosefarmers whoare either well-educated or well-conrededto get infamatbn
aboutits extensiorprogammes. Abot

45%0f the farmers were not muchsatisfied with the seeds and otherfarm technobgy invered by
PAU Ludhana. They lanentedthat PAU has becomeless aggressve in the lastwo decales as
compared to otheragricultual univesties in the boraring staes of Hiryana and Rajastlan. For
ingance 90% farmers were foundtatally dissatisfed withthe rformance of zerotillage machine
sinceit is not adaptedto every type of sol. Harderand vet sdls @nnot besownwith ths mahine.

Famer fairs conduted by PAU Ludhian, where latest varieties of seads and farm mahiney

are dispayed and lakest research experimentsand demonsations are conduated to show the
farners their cause and effect relationstp, were found less effedive in diseminating the
tednolaiesrelakd to sudainable agricultue. Farmers vist the PAUFarners fairs maity to get the
improved and latest seed varieties at cortroled prices. But dueto heavy rushand less numbetrof

sedad didributionoutets, many illiterate / pooly eduwcaed or notwell-conneded farners couldnot
get the sealds fromthe univesity outets and sufered losses for purchasing spuriousseeds from
the otherprivagly run outets. Somefarmers consi@redtheseFamer fairs as the seed dstribution
centres ratherthan a platirm to disseminate new farm technobgies. Question-ansaering sesson

at Farmer fairs needs to be more organised and focussedto corclude farners queries by

providng moing microplones facilitating morepeopleto partici@te in the discusiors. Moeo\er,

farmers couldbe invted to ansaer the questions sincethey might have more practicd ansvers

than te farmexpertshave.

The KWKs (Krishi Vigyan Kendras- Agricuture Scierce Centies) at districtlevel acrossPunjab
providesvarious trainng programs on beekeeping, pigreaing and fiskeries etc. @spte the
availablity of suchtraining fadlities, only 7% farmersoud avail them.lt sugests that either these
trainng modies are not attractive or are not communi@ed poperly amongfarmers. Morethan
98%farners were convined thatif focussedrainngcourgs on farmingare madeavailable withn
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the radius of 1520 km, they could be of grea help in sohing most of the day-today issues
relaied to farming. Therefae the surey resuts showthatagriculturan Punjabis at a crossoads
and the current extensiorsystem, in maly cases, has failed to deiver basic servies to
faimers necesary for suginablegriculural develapentin Punjdo.

18 There isore cooperative societyfor a cluster of 4-5 villages inPunjab.

7. Concusions

Empidd studes on agricultual sugainabity in Punjaband the suney resuts corcludethatPunjab
agricultureis unar a A simeonaric and enviromental crisis  in terms of edwed net farm
profitabiity and the overexplatationof natuial resouces especialy soiland water. Thelimtedreach
of agricultual extensiorservces cdls for someurgent steps tore-orient the current agricukurd
extension edwcdion system to meet the wickr agricultual swstairabiity goals in Punjab. The
proposede-orientatiortrive may inclue:

1. To design custanized / tailo-made / region and crop specific cour®s on sustaable
agricukurd practices to be delivered at vilage leel by loally available experienced farnmers and
retired professors.The courgs couldincludeghebasicsofagronany, emnonts and maragement
to makethe farners understand the funamendls offarm nanagement

2. Toinrodwe farmingas a subgd in the schoolcurriculumin the rural areas whch could help
create interest amorgst rual youh to conred themslves withagricultual pradices.

3. Torevist the organisaibn of variousextensioradiviies especially Kisan Meés caried out by
PAU Ludhianaand the Departent of Agricuture, Goemmentof Punjab. The focus of Farner
fairs and such farmingtrainng camps shouldbe creating sich platbrms wheh  fadlitate
sharing of ideas, knowddge andexperiences fromboththe sidesaimingat findng permanent
soldionsto currentagricultual sistairabiity issues fadng Punjabagricukure.

Limitations

Theavailability of finencial and humarresouces sean to the biggesbarrier to stat such #inng
programmes. Furthamoe, agricultureis nornally taught in a mixed larguage usindenglishwads
which may create a conmuni@tion gap between the teachers and the &rmers. Althaigh common
assemly places in vilages could be usedfor condating cdas®s, permissionmay be needed
from the authoritiescorcerned thowh the lakestconstiuioral amendrents gaverightstoa vilage
Panchayat (A groupofelectedmenbers in a \ldge) to makeecisionson sigh communty issues.
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1 Background to the paper

116 Rol es of Universities of Agriculture and
scientific, educational , soci et al and econonm

60Our nation is going tdfR20 mifjitn peoplemdg arer belavhtree!l | e
poverty line. They need habitat, they need food, they need health care and they need education
employment finally resulting in a good life. Our GDP is growing at more than 8% per annum. Whe
the economists gagt that to uplift the people below poverty line, our economy has to grow at the ra
of 10% per annum consistently for over addecade

APJ Abdul Kalam, 2006, Hono

e are now living in the era of globalizatigmgldlmalezation is realty with new opportunities as well
as accompanying threats. Our agriculture has to position itself to face growing competition f
overseas due to emerging integration of Indian economy with global economy. Our products now
to neet international quality standards at competitive prices. We need to position our farmi
community to take advantage of new markets being available to us as a result of globalizat
Agricultural education should, therefore, be inclusive of iovdaedge &mout various aspects of
international trade in agriculture. We, therefore, should appropriately reorient our agricultural educ
system. 6

(Bhairon Singh Shekhawat A2 2006,

OAgriculmwgste freswesararm priorities that meet n
(Her Excellency the President of India, Shrimati Pratibha Devisingh
Patil, 2010%!

India supports about 18% of global population and over 15% of livegtackb%ndéthe
worl dés water resources and about 3% of gl of
of the workforékand contributes almost 18% of out GDP. There are more than 6 lakh village, home
millions of farmers and farm workegsefore, 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 detern
the shapes of our traditions and deeply influences progress of out m\itiza¢iome the main
reason of receiving main focus under five year plans after independent in 1947.

Todayindia ranks second worldwide in farm output including largest producer of fresh fru
anise, fennel, badian, coriatrdeicafresh fruifute pigeon peapulsesspicesmilletscastor oil
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seed sesameeedssaffloweseeds|emonslimes cav'smilk dry chillies and peppehns;k peas

cashew nutsekra gingerturmeriguavasmangoesgyoatmilk buffalanilk and mefi]6] and also

Coffed7]; second largest prostuofcashewscabbagescottonseed and lint, fresh vegetables,
garlicegg plangoatmeatsilk nutmegmace cardamononionswheatrice sugarcandentil dry

beans groundnuteg green peasauliflowergpotatoespumpkinssquashegjourdsand inland

fish[5]9] It is the third largest produc&sbaiccosorghumrapeseedcoconutshen'seggs and
tomatod5]9]. India accounts for 10% of the world fruit production with first rank in the production
mangoegapayabananandsapotalt also has the world's laxggtepopulation (281 mil[i@h)

Similarly, the food grain production has marchddnfitom 59501 to 230 mt in 2a0® with

increased productivity of most of the crops. Taking the example of rice and wheat, presently the avi
productivity of rice is 3.3 t/ha, roughly doubles the average of 1960 and wheat productivity is 2.8
triges of 1960. From a nation importing food grains, we became self sufficient in food security sho
exemplary progress of Indian agriculture.

2. Adverse Trend of Rural Economy

On other hand, if you analyze over all scenario of rural India, thguiassiendot 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,

il. Majority of the labor force (52%) continues to depend on agriculture,

iii. About 75% ofladdb s poor | ive in rural areas,

V. More than 60% of the cultivable land is still under rain fed farming where impressi\
productivity gains have not been realized compared to irrigated conditions.

V. During the last two decades, the average annual growttuief sgctor was less
than half (around 3%) of the overall average growth of the €c@)dM{NLAS,

2009).

Vi. The ratio of agricultural land to agricultural population has shrunk to 0.3 hectares p
person in India, as compared to over 11 heetapesson in the developed
countriesThe average size of the landholding has declined to 1.320afinr@000
2.30 ha in 1971, and absolute number of operational holdings increased from about
70 million to 121 million. If this trend continagsrabe 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
2030. This is a very complex and serious problem,

Vil. Rising cost of farm inputs, healthcare and education, and

viii.  Increasing debt and suicigektte migration from rural to cities.

Due to demographic reasons, per capita availability of land, water and other natural resources
continue to decline. This highlights that holdings already small are likely to further decrease in :
making ecomoc viability of farming the big issue. Small and marginal farmers do not have surpluse
Imbalance in production and excessive debt burden are driving farmers to desperation and even |
faith in agriculture. Their plight due to uneconomic retimitedrdamd holdings gets further
compounded due to the rising cost dowrgfandc i n
O miyubhdéf et ¢ whi c hlebbtfagndsuicidesa k es t hem

The published information from different swlicaés that our country is self sufficient in food grain
production and sufficient food grain (rice and wheat) is in buffer stock that can feeé India for nex
years but the India requires 250 mt food grains every year to feed our popolasof2Q&1)21c

and we are producing only 230 mt. Further, there are number of daily news of deaths and suicide:s
to either hunger or debt. This shows something different story of present India. Recently, chief just
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supreme court of Indiawarne@thet of | ndi a t hatAmo Bharatt(Richk coul
Indiap &arith Bhérat (Poor Injlid and ordered government that
to hunger and sufficient food grains availability should be ensured ta¢ms.needy citi

3. Agriculture Education in India

600Our university system is, in many parts, i n
higher education enrollments are abysmally low, almost two third of our universities and 90% o
colges are rated below average on quality par

appointments, including that of vice chancellors, have been politicized and have become subje:
caste and communal considerations, there are complantsoofift i sm .and C
(Dr. Manmohan Singh, 200t)

Education in its best form teaches people what they do not know, enhances understanding le\
moul ds peopl e behavior abnedi nfgion.alHdyu cnaatki eosn psehc
national priorities and well being of the society. Therefore, the educational institutions are known a
treasures of knowledge. They act as the agents of social change and transformation. The only mi:
ofanyirtsi t uti on of higher education must be the
expectations from the higher education are those of society and not only the students or teache
educationists

There was no Department of AgricuBuitesinindia until 1870 when a proposal was made
to establish Bepartment of Agriculture and Comr@erdbde request of Lord Mayo, Governor
Gener Dlepatheent of Re v e n uwas créatgd im t8dll idn yplace of a n d
®epartment ofg A i cul t ur e. AllandOcte&vamHwene bezdne the first Chief of the

Department of Revenue, Agricul ture and Comm
Agricul tured was established ireandfarmsersonindi@i nal
However, 6Horse Breeding Farmdé was opened i

horses which were the need of British army (table 1). This indicated that the animal science inclt
breeding particularly horsedbrgevas preferred over cattle, buffalo, goat, sheep and camel mainly
because of army need of the British Ethpire.

Table 1. Year of establishment of veterinary institutions duringlgpendence 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 (Bihas&nssa and A
1902 | Indian Civil Veterinary Department

The series of drought occurrence in latter half of nineteenth century particularly in 1890s for
government to consider the importance of agriculture and establish institutions of agricultural educ
ard research and as a resuberial Agricultural Research InstitutevddRbtablished at Pusa,

Bihar in 1905 and five agricultural coll€gesyptr (KanguP), Sabour (Bihar), Poona (Pune) and
Nagpur (Maharashtra), Lyallpur (Punjab) and @ofip#to1907 and one each of Agriculturist,
Economist, Botanist, Agricultural Chemist, Entomologist and Mycologist were appointed in €
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colleges. Later in 192%erial (now Indian) Council of Agricultural Researalagl€&Rblished

to meet theeed at national level. The main mandate of ICAR was thought agricultural research a
publication not agricultural educationRoltadé Commission on Agriculag@mmended the
constitution of ICAR as its primary function would be to promote ogtddeatendgricultural
research throughout India and would not exercise any administrative control over Imperial (India
state research institutions. These objectives were continued till 1965 when it was reorganized and |
P. Pal became the fiis¢@or General of the ICAR.

. FirstEducation
Commissionwas set up under the chairmanship of Dr. Sarvepalli Radhakrihnan just aftel
indgendence in 1948 to recommend the guidelines and directions for university education in Indi
and commi ssion suggested to open ORur al Uni v
of rural India. However no progress was made il Mhiai§er of Uttar Pradesh, Pandit Gobind
Ballabh Pant took keen interest to establish a rural university and constituted two members t
namely A. N. Jha, Chief Secretary of Uttar Pradesh and Harpal Singh Sandhu, a farmer who had s
in the Taraarea of Uttar Pradesh and this team recommended establishment of an Agricultur
University on the pattern of Land Grant System of US#e @Rrpert team of five members
including Agriculture Secretary and Directors of Agriculture but no redgiGeatibniat scientist in
the team, visited USA in 1955 and suggested setting up rural university in Uttar Presesh (Tarai reg
West Bengal, Bihar, Orissa, Trav&@wchia and Bombay state (Anand). Therefore, the Land Grant
System of USA becamebginning of agricultural education in India andfirstl@ghcultural
uni versity, 6Govind Ballabh Pant University
came into existence in India
Presently, ICAR is the apex bodydoorminatg, guiding and managing research and education in
agriculture including horticulture, fisheries and animal sciences in the Bfitirertwemttiye
Department of Agriculture Research and Education (DARE) was created under ICAR to inte
agricliure research and education in India. But in true sense, ICAR has a little role on agricultt
education in spite of a new creation of &6Dir
well as agriculture education in India is govériéd byon Gr ant Commi ssi on A
education including agricultural education is a state subject, therefore, center government can pil
role of suggestions, guidance and grant. At present 4Besta@reagricultural universies
deemed universitiesie Central Agricultural Univarsi®§89 Krishi Vigyan Kendras (Bpfsad
across the countrgnide it is one of the largest national agricultural systems ifiibeCearidil
acknowledges importance of partnerships angkssyiedjfferent stakeholders in providing
technol ogical solutions for agriculture. |t
domain, and has implemented its Guidelines for Intellectual Property Management and Technc
Transfel€ommercialization (ICAR, 2006).
There are 490 universities and 20,769 colleges of higher education in India and 2,052 and
thousands of graduate and post graduate students, respectively are passing every year (table.2). C
this, the share of gradumtd post graduate in agriculture degrees were only 8 and 4 thousands,
respectively (TablelB)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% aurctgtmical e
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Table.2. Number of graduate students in different faculties in 2003

Faculty/Courses Number of Passuts (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
VetScience 1.2 0.3 15
Law 47 11 58
Others 28 11 39
Total 1,235 817 2,052

Source: UGR003)

Table 3. Number of institutions of higher educating in India

Numbers Numbers
A. Universities
i. Cental 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. anchArc 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: UGRO003)

Table 4. Expenditure on education

Name of the sector Expendure 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
seats in agricultural universities every year. Besides, every university is conductifigrgeparate qual
test for admission of remaining 85% UG and PG seats of the state. It is again very unfortunate
every state has reserved 85% of total seats for state candidates. The most unfortunate par
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agricultural education is the admission poliophatlal0+2 students of science (Bio & Maths.) and
agriculture streams to enroll for B. Sc. Ag degree in agricultural universities but hardly very few stu
from agriculture stream get admission because of tough competition, hence mostedrthe science
students get admission in agricultural universities for undergraduate degree. More over these stuc
are coming from cities and town and donodot h
students passing intermediate from agriagimensanage to enroll in some of the post graduate
agriculture colleges that are affiliated with some traditional public and private universities. Furthet
students of science stream are also eligible to get admission in most of the postngsaditiate progr
our knowledge of agriculture because of wrong admission policy. The situation becomes much r
aggravated once our pass out agricultural graduates prefer government jobs or in multinatic
companies which are situated in big cities. Neangdl@% gtudents get admission in post
graduate programs and only 2% in doctorate degrees, it is alarming situation as far s concerned to
development in India..

Normally all agricultural universities in India have different facultieseljkestaymarur
Agricultural Engineering and home science. Some of the universities have expanded its area
created new faculties like fisheriespeegtoy, horticulture and basic sciences. Hence, our agriculture
universities are awarding degreBs 8c. Ag, B. V. Sc., B. Sc. Home Science, B. Sc. Food
Technology, B. Sc. Biotechnology, B. Sc. Dairy Technology ane-BreStryAgtqoost graduate
and Ph. D. levels, the degrees are awarded in most of the agriculture disciplinessdst often it is
that collaborative teaching, research and extension activities should be carried out for effec
i mpl ementation but our scientists olegte&dr t o
Basic Sciences and Humahitiesv a s uatlyoestabksipet in all the agricultural universities with
faculty of biochemistry, chemistry, mathematics, microbiology physiology just to support agricu
science and impart knowledge to agriculture graduates related to the crops, tlugnifishlsries an
but our scientists want only work on gene and gene technology so that they may publish some o
research papers and may be popular in the society.

Di stance | earning and opening of &éOpen Un
system in India and abroad. Recently the centre government has opened doors to private houss
hi gher e duc a-PrivatdR a rutnndeerrs hd P u bMoi dce 6 and as a
institutions/universities have come up mostly in technaralimdudaty engineering and medical
education. These private universities have drawn attention of scholars and high profile teact
because of lucrative packages. Therefore, talented teachers are joining the private institutions
making volume in goweent 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

d hink life without bread,

Think bread without food grains,

Thnk food grain without farm,

Think farm without agriculture,

Think agriculture without farmers,

Think farmers without technology,

Think technology without knowledge,

Think knowledge without devel opment 6.
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All the components of development i.e. rural development from bread to knowledge are interwover
the success of each component depends greatly on the success of other components. Therefore
progressive enhancement of knowldugaigg empowerment of our farmers should be the center
point of all rural development programs so that our farmers may lead a life without deprivation anc
affordable access in real terms to bread, clothe, shelter, basic education, and theaithcare. Suc
empowerment is of critical importance particularly is respect of small and marginal farmers
constitute > 82% of total land holders, landless agriculture labors and farm women, otherwise
deteriorating situation would cause big social dierest ghreaten to our food security.

Rur al devel opment i's conceived as a base fo
independence era. Since independence, extensive development efforts have been made for all r
development of runaas and poor section of our society in particular but the early programs did no
provide ample chances of development of weaker sections as most of the progrens bypassed
The rurebr mndé | ndi an admi ni srunicipareas ef the coantrye which, r e f
by and large, is represented by the agricultural productive system and lack certain urban amenitie:
facilities. According to James H &opui@l development is a process which aims at improving the
well being ané 3 f realization of people |living outs
Therefore, rural development as a concept connotes over all development of rural area with a vie
improve the quality of rural life. In other words, it encongpagsa®ents at the levels of living
including employment, education, health and nutrition and a variety of related social services. W
Bank defines rural devel opment as Othe strat
specific groupt people i.e. the rural poor. It involves extending the benefits of development to tr
poorest among those who seek a livelihood in the rural areas. The group includes small scale farr
tenants and | andl essbod.

6. Purpose of Rural Development
WillianR. Lassel¢! is of opinion that rural development should focus on;
I Preservation of ecological integrity with view to providing continuing supply of lif
supporting resources,
il. Efficient and appropriate use of land,
Iil. Healthy living conditions,
V. Aestheticglpleasing 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 rapfgsafal, biological and human factors in rural
region.

Rural developmentger aliarequires free and adequate flow of quality information in several
connected areas, its easy availability, transfer andltilihatiefiore, information reapaing for
rural development fall into two major categories;

a. Information for development
I. Industry,
il. Agriculture,
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ili.
iv.
V.
Vi.
Vii.
Viii.
iX.

Population,

Health,

Education,

Remote sensing,
Disaster management,
Meteorology,
Recreation etc.

b. Information about development

i.
ii.
iii.
iv.
V.

Socieeconomicata,

Trade and investment,

Legal aspects,

Anthropological and cultural aspects, and
Resource management.

6.1. Rural Development Programs

The

wor ds of Marhditanal iGheits thié Bvantodalylas ey @

percent of our popiglatresides in rural areas. There are more than six lakh villages, with millions c
farm families and millions of farm workers in our country, hence, it is difficult to visualize a prospe
India without rural development The information for deaslomihers about development are
essential for planning and implementation of rural programs for bringing prosperity to the rural al
The number of public and private rural development programs has been launched in different pal
India after indeplemce but following are worth to mention here as these programs made significar
change in rural areas.

i.
ii.
iii.
iv.
V.

Vi.
Vil.

viii.

X.

Xi.
Xii.

National Rural Employment guarantee Act (NBEGHREGA,
Sumpurna Gramin Rojgar Yojna (SE&mRX9yment scheme for rural masses.
Pradhanmantri Graamak Yoja®M village road scheme (25 December, 2000)
Indira Awas Yojitouse scheme (1955.
Central Rural Sanitation Program (1986).
Council for Advancement of Peopleds Ac
Rajiv Gandhi National Drinking Miagton (1991),
National Social Assistance program - (E8a&)cial assistance scheme for
unemployed, old, sick and disabled citizens
. Watershed Development Program (1 April, 1995)
e Drought Prone Area Program-{)73
e Desert Development Program 989 7and
¢ Integrated Watershed Development Progra®®)1989
District Rural development Agency (1 April, 1999)
Swarnajayanti Gram SwarojgariYznaeptember 2001.
Accelerated Rural Water supply Program

xiii.Indira Gandhi National Pension Scheme farebkl(C&iNovember, 2007),
xiv.Computerization of Land Records,

xv. Est abl iNsahtmeonnta | o fF aor (Bre&SwanmantB@haimiarg si on 0
xvi.National Policy for Farmers, 2007,

xviiThe Agricultural Debt Waiver and Debt Relief scheme, 2008,

xviii. Advancement of Rural meldgy scheme (ARTS),

xix.Assistance to NGOs.
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6.2 Basic Problems of Rural India

0Sl ow agricultural growthtihsrascohcémni Bds |
rural employment for a living. Current agricultural practiceseaanpaiibally nor environmentally
sustainable and India's yields for many agricultural commodities are low. Poorly maintained irrig.
systems and almost universal lack of good extension services are among the factors respons
Farmers' access to kets is hampered by poor roads, rudimentary market infrastructure, and
excessive regul ationo.

(World Bank: "India Country Overvid#)2008

The bread and buttérrural India come from agriculture, so the agriculture and angal India
inseparable from each other as both are dependent to each other in suochnaewaypifr o gr e s
ot her wi ||l | augh anGbnclsively, theegooetigiadtyre isothe hase of wi | |
happiness and prosperity in rural India. Rural India is not progressing as required due to instabil
their agricultural production. Therefore, rural India is facing uncountable problems as enumer;
below;

A. Problems of @ Production

« Nearly 60% arable land is rain fed and totally dependent on rainfall that is uneven, erratic
insufficient,

e Decreasing size of holdings due to fragmentation leading tmaftaedaed resulting in
disguised unemployment and loucpvitgt of labor,

e Low adoption of modern agrictétcinablogynampered by ignorance of such practices, high
costs and impracticality in the case chsdhiaditings,

o Lack of properigatiomfrastructure and overuse of water. the allocation of water is inefficient,
unsustainable and inequitable,

o Aagricultural subsidieampering producteitiiancing investment in agiculture,

o Overregulation of agriculture leading to high costs, price risks and uncertainty. Governm
intervenes in labor, land, and arettitets. India has inadequate infrastructure and
service§?

« Slow progress in implementing land reforms and inadequate,

« Inadequate finance and magksérvices,

« Poor and ineffective extension services, and

e Inconsistent government policy.

B. SocieEconomic Problems

A Corruption in every sphere of life,

Social evils: Untouchability, Dowry, Casteism, Regionalism, Linguism
llliteracy,

General socexonomic backwardness

Unemployment,

Crimes,

Lack of finance for different programs,

Deterioration of moral values,

Low income

I T I I D D >

C. Political Problems
A Absence of Farmersé6 Organizations?®o,
A Lack of law and order,
A Defunct OGr am Barmhhmadyatd or 06Gr a
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A Increasing interference of political leaders in village level activities,
A Unstable government policies

D. Miscellaneous

Scattered and improper transport facilities,
Hygiene and sanitation,

Inadequate medical facilities,

Lack of good educatiom, a

Limited supply of safe drinking water , and
Inadequate infrastructure and services

> Tou Io I I D

7.Agriculture Education vis vis Rural Development

Our education system is working like a factory to believe in quantity not in quality. Certainly
agriculturadecation was not conceptualized on the need of rural India and what we are generating
similar to the products of traditional university. Our graduates neither want to work with farmers n
settle in villages because of their job oriented graomery freginning. What we need from our
agricultural universities to produce quality products i.e. agriculture graduates with their all ro
development so that they may cope up all challenging situations. They should have true rural hear
all typesf capacity and ability to train, guide, support and help our rural masses.

Under present scenario, most of the things have drastically changed. For example, televis
(TV) has replaced radio that was earlier a main mode of information transmessetnaidow
video conferencing are replacing TV, hence, ICT (information and communication technology)
become most important source of information. Invention of cell phone is a new electronic gadget
has revolutionized our society. Remote aedsgepgraphical information system (RS & GIS) is a
new discipline that may help to site specific crop management besides helpful in disaster manage
and also future projections. Climate change is another burning topic that needs attetttion of breede
develop new plant types and agronomists to identifitedwigges for better adjustment of crops
under changed environment. Water resources are shrinking hence the availability of irrigation wate
its efficient use technologies and alsaesigpent to drought need to be focused. Some of the
frontier technologies like biotechnology, nanotechnology, ice agriculture, desert agriculture, biome
post harvest processing and value additgaietigiomarketing intelligence are in usepéar pr
management of natural resources. Biotechnology has immense potential in developing new crops/j
with inbuilt resistance to major pests and diseases, nutritional improvement and tolerance to mois
temperature and salinity stress. Patenengofn n nov at i o n®laraanatherfagpecme r s 6
of WTO regime, therefore, its knowledge is required to be disseminated among students, scientist:
farmers. Development of technologies for crop mix, crop diversification, desert management
alternate land use are the prime need of rain fed agriculture. The value added crops like medicina
aromatic and also transplantation crops like spices, tea, coconut, palm etc may provide high retur
farmers. Efficient natural resource manageopergsidue managemerdelibzers, bio agents,
vermicompost, organic farming, plant clinic, rural management etc are new subjects of rt
management. Recently;tagiiness and its management, food chain retailing, contract farming and
opening aigrimalls in big towns and cities are recent outcomes of globalization. The revised cour:
curricula have opened new vistas and added new courses related to newly emerged challenge:
addition, some specialty courses like Liberal Education, NizgoSah8&ere (NSS) and National
Cadet Corps (NCC), Practical Crop Production (PCP), Plant Clinic, Rural and Work Experie
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(RAWE), Ecology and Environmental Sciences have also been added in revised course curricula
round development of our studemtequip our agriculture graduates with modern technologies as
sated above, it is essential and urgent that the course curriculum should be changed and modifie
accordance with changing environment. The mind set of our graduates should lehveidened in s
way so that they should always follow the path of righteousness, integrity and honesty of characte
commitment to pursuit of excellence and above all, always be a god human being. Let virtue:
compassion, care, humanism, harmony and ettegsabeart of their life.

The state government is responsible for extensiotedinggues among the farmin
communities. The Department of Agriculture under the Ministry of Agriculture has a big networ
agriculture officers and speciatidtgg at district and block levels with following main objectives;

I To disseminate the recenttaglmiques in the rural areas,

il. To provide training to farming communities and farm women,

iii. To demonstrate the technology on far me
V. To aware farmseabout 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, thereiDae par t ment of Ext énreseiy agnculunaldiniversitiesrandh i ¢
ICAR institutes, that is engaged in creation of new innovations of extension and communication of
techniques besides imparting knowledge of rural life, culture, housing, sanitation, health care, en
water supply, roads rural sociology, ritwats,amd traditions to our UG and PG students as these
are important for welfare of the rural masses. The Directorate of Extension in universities is
responsible for providing the training to farmers and also state government officials like BDOs, V
progressive farmers, NGOs, etc. as they are engaged in rural development activities. ICAR
est abKriishreid \iingeach mistriste witth expeits of agronomy, plant protection, farm
machinery, soil science and home science with mangseéenitatei the agro techniques,
demonstrate the results of new innoXkakcCons
(Agriculture Technology Information) CEs@eib a y pguiduliure Por@aly i deo Canf er en
& r e e T o ladesorhewhthe mewsndovations have been implemented for the benefits of farmin
communities so that farmers may get recemfoegedion either on telephone or internet for better
adoption of modern agohniques for food security. It is again wanhtiao that number of NGOs

is working for the benefit of rural India.

After 64 years of independence, some of sociauendsdikabiljijliteracycasteism, regionalism,
communalism, linguestm still exist in the society, that diminishatbé nd&onal integration. The
i deol dgyam igkoeo;d; 6 gaonu baertet ebra,d 6y ou ar e aremloer st 6,
cancer of our soci ety .e&orrdptiols bmtaplinleyery spheeeyof li.o n 6 t
Highpopuladn isa major setback for development. Increasing inflation as well as increasing expense
on education and health care has intensified woes of farming communities.
Higher agriculture education needs to play a major role in alleviating the powdigybgf rura
uplifting their face values socially, economically and politically. This can be achieved by making |
sel f s Rbtif Kapra, &Makan, Shikshad&wehshthygfood, clothe, house, education and
health). The above objectives can ndtideddyy working in isolation but need combined sincere
and honest efforts of government and agriculture institutions. Our agriculture graduates shoulc
sensitized by their teachers to feel for poors and country and engaged themselves dorr the welfare ¢
@A n n a dfaot gréin producers). Our students should be engaged with rural programs during th
164



study so that they may develop sympathy towards countrymen. Under NSS programs, students st
go to village and mobilize farmers about sociahgatisns child adult and women education and
health by demonstrating their benefits. Not only should our students, our scientists also visit the
areas to identify the new problems of agricultural development and find out the solutions. We cat
make our rural India happy until we all agriculturists will be ready to fight the war against hun
poverty and social evils.

8. Conclusion

Rural poverty, medical facilities, quality education, emgéoytagotand inhumane
treatment of our rurasses are the great challenge to our planners as well as professionals. The
present pl anning model has al most failed tc
agriculture policy should focus on food grain security bus édscoveesbme of the socio
economic as environmental aspects equally so that sustainable development of nation and in parti
agriculture and farmers may take place simultaneously. Besides, rural developmentahould be the
point of all developmental gmgrof state as well as centre governments and also should be
implemented faifty greateloenefits the needy pers&@msmilarly, the higher agriculture education
system needs to be modified according ouDheedsse, it should be mandate ofamyrcaiktural
universities to reorient its education, research and extensias @atisiteespecific need of rural
India with special emphasishanging scenari@lobalization, climate change, ICT and food habits
of masses for sustainabld denaelopment in Indiderefore, it is a high time for teachers, students,
government and intellectuals includatgpcial workers to realize their responsibilities to ensured
bright futuraf our rural India.
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Introduction

Investments in knowlédgspecially in the form of science and te@éhalagyfeatured
prominently in most strategies to promote sustainable agricultural development. Although many of-
investments have beerceasful, there is a rising awareness of the role dévelo@ment in the

field o&ntrepreneurship to enatslevations in agricultural develoginéneipreneurship is believed

to offer ways to meet economic, social and environmental challenglebalised and uncertain

world economy. In the current economic crisis it is gaining more attention and new evidence show:
entrepreneurship is a significant driver of productivitpap@mthjk, 2008). the context of
education, a receaport by the Global Education Initiative of the World Economic Forum (2009
stresses the importance of entrepreneurship education almdth@infFrgumework for Agricultural
Productivity, FARA (2006) highlights the critical importance of aheedizadityagricultural
education to establish the necessary competencies of agricultural scientists, researchers, exter
officers and farmers in raising their capacity to generate new knowledge or to access exist
knowledge and to adapt, applyramsfer knowledge to others. Lessons from recent agricultural
reform experiences point to AETs and the role they need to play in entrepreneurship educat
innovation, productivity and growth in the agricultural sector (World Bank, 2007; 10&CD, 2009a).
new knowledgetensive agricultural sector, AETs increasingly need to produce a new generation
agricultural graduates with capabilities to actively engage in entrepreneurship and innovation.

A renewed/orldwide interest in entrepreneurship aationress drivers of economic growth and
regional developmerakes dicy makers turn to academia to contribute to development goals. At a
recent UNESCO/OECD Workshop on Innovation for Development (UNESCO, 2009), the need to r
the curricula of instis of learning to teach and promote entrepreneurial skibkiagdwask
highlightedndeed, across the world, many universities are assuming new roles and responsibiliti
towards development initiatives and aetjagly in educating studsnbsit entrepreneurship and
inproviding innovation support infrastructure (EtzkguZzCID0B009a).

This paper shares some of the experiences of the Nelson Mandela Metropolitan University on
integration of entrepreneurial principles anghpdasothe scientific agricultural curriculum at its
Saasveld Campus in Geordgouth Africa. Fitee concept of entrepreneurship wiblaned

briefly followed bgome backgroundemtrepreneurship educatiageneral. An explanation of the
approach used in integrating entrepreneurship in agricultural education is presented next. The p
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concludes with some proposed practices to supyedraitia of entrepreneurship in agricultural
educatian

The concept of entrepreneurship

The mostommon explanations of entrepreneurship include reference to behaviours such as creati
innovation, ngwoduct development, -uemture creation, small business management and risk
taking (Schumpeter, 1934; McClelland, 1967; Taébaip2000; Timons, 2009). Although many

of the early research studies about entrepreneurship focused on identifgndpeebanadity
characteristics that were believed to distinguish entrepreneurial individealsefyoenenoial
individualsiefinitionemerged that narrowed the concept of entrepreneurship to be associated with th
creation of newenturesStill today, many associate entrepreneurship with the creation of new
businesse$n some countries, entrepreneurship is linked to regionahtlevetppmenes with the

creation of new ventures to increase employment and output. In others, entrepreneurship mean
increase in opportunities for certain designated groups, such as women or minorities to participate
economy. Some countries\sisaglk to increase venture creation as such, beiggwihiginms,
technologlyased firms or just any form of venture that proedgsoyetfent (Naude & Havenga,

2005; OECD, 2009b). Nontheless, the dynamic processes of new venture Tegatiopogardin

part of entrepreneurship and innovation by ensuring new products, processes and organisati
structures are introduced throughout the economy (OECD, 2009b).

Entrepreneurship is howevenraader andnultfacetedconcept.Sharma (199%e<ribes
entrepreneurstdpsé afts of organizatboreation, strategic renewalnovation that occur within

or outside an existing organiaation wtiepréneurs e i indgyidudils or groups of individuals,

acting independently or as part of @atergystem, who create new organizations, or instigate
renewal or innovation within an existing orgarfizatiis broader view of entrepreneurship is
usuallytermedintrapreneurship, referring to entrepreneurship that occurs within organisations, &
opposed to entrepres@stablishingewventurs only In recent years there has been an increased
application of entrepreneurial principles in general society and community development settings, k
as social entrepreneurship. A social entrepresgardésl as an enterprising person who applies
entrepreneurial principles and skills in resolving social and community problems and to improve sc
in general Cherwitz (2002). The broader concept of entrepreneurship increasingly emphasi
entrepreneship as a mindset or an orientaiorientation that favorsaptiweness, risk taking,
competitiveness, autonomy and innovativeness (Lumpkin & Dess,e1296200bMgnmons,

2009. Entrepreneuase seen tact on opportuegin creativevays, combimgand managg

production factors in unique ways in order to create value through innovation

Entrepreneurship education

Many schools and institutions of fiatftehigher education offer courses in Entrepreneurship and
Small BusinessMhage ment ( Hi sri ch &tal@00T)Duenoeats aliginsin1 9 9 6
the economics and business disciphitreqreneurship is mostly taugbinimercéculties, with

little evidence of entrepreneurship teaclaggcuitural courses range of approaches and
methodologies are usedth@te does not seem to beermus on the best approach to teach
entrepreneurshifhis is specifically so for teaehtngpreneurship to students enrolled for scientific
and no#business qualificas, where it is mostly a-offdatervention over a specified limited time
period, managed and taught exclusively by academics from the Business Administration field,
limited application to the disciglfnibe particular Ammsiness courseo(&bela, 199verall,
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there seem to bea lack of walkveloped theoretical and conceptual frameworks to direct
entrepreneurship teactdgf avan & OO6Cinneide, 1994; Van Vu
Barret al.2009)The most common applhoin Europe and the USA seem to focus on the traditional
business school model (Gibb & Hannon, 2006) which emphasises new venture creation, busit
growth, business planning and the traditional functional areas of management. Although necesse
termsof scientific content, it can be regarded as insufficient in terms of pedagogies and practices
need to Aéstimulate entrepreneuri al at-tribut
world, allow for practice of entrepreneunaibshdevelop emotional intelligence and promote the
val ue of acquiring of tacit ( e20(b)eTedclengt i al )
entrepreneurship should move beyond teaduindesf entrepreneurship only, towards teaching
theart of entrepreneurship as well. Wtieregefers to the theory of business which is based on

the analysis of practical experiencestitie entrepreneurship involves the ability to apply the
theoretical knowledgeatively and with initiativéeals with perception, creative thinking, fearning
bydoing and creating useful outcomes. In line with the broaderirdomoepteotshyefined

earlier, where the emphasis is on an entrepreneurial dibhtgio08) is of the opiniorathat

clea distinction needs to be made between the conventional approach to teaching and teaching
develop an entrepreneurial orientation

Integrating entrepreneurship education in agriculture

In general the majority of agricultural courses offered &ywlUistam / technical orientated, with

more emphasis on scientific content than on general businebtudonérthe curricula in
agricultural education are also fragmented intosthifebdone subjects or modulestead of

teaching agriauk as an integrated system, it I% tadlis fragmented way (according to disciplines
andmodules , relying on the studentodés ability to
Given that agricultural curricula consist mainly (anctlasistyyg of scientific/technical disciplines,

the crucial questiehow to "fit" entrepreneurship to these curricula.

The School for Natural Resource Management at the Saasveld Campus of the Nelson Man
Metropolitan University (NMMU) adoptéerzatied approach to agricultural education since the
middle nineties. Entrepreneurship was introduced in the curriculum, yet without changing the curric
- entrepreneurship was deliberately not introduced as an electivdfontergaodon sudh a

standalone subject or a module in some existing subjpcanyéd@pproach was taken: firstly the
functional management areas were added to the curriculum, and secondly, continuous attempts
being made by academics to introduce entrdppeirgor®each scientific/technical/management
subject through teaching approaches and methods of delivery that contribute to developing
entrepreneurial orientation. This is done by integrating entrepreneurship in different phases.
introductory phase one of influencing the mindset of the student towards the entrepreneurial
paradigm. This could be by exposure to successful entrepreneurs, what entrepreneurs do, mo
thinking of management, case studies, discussion of environmental tyeads, icreataiion,
generating business ideas and exposure to the functional disciplines of imathegsecamt

phase, the various specialised agricultural disciplines (e.g. animal production, plant production,
science, etc.) wouldditeredo studentsvithlecturersonstamy referingto trends and possible
opportunities for entrepreneurial action. The third phase fdeapesntegration of various
disciplines to strengthen the systems perspdEgivgeneration and business figasititlies are
performed to facilitate a holistic view of agri@dmreork by students is also necessary in this
phase. Integrated intthied phasis a period of two semesters oivtegkated experiential learning
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where students assigned ta farm or agbusiness for two-signth periods during their-three

year period of study. The purpose is to introduce the student to the realities of the workplace,
importantly, to affordshelent thepportunity to persorgtlylythetheory ipracticend evaluate
possibilities for entrepreneurial .a¢tienfirst semester of experiential learning facilitates broad
exposure to the activities of an agricultural business. In the second experiential semester the studs
involved in a managlerole, witktrategic aneconomic analyses &utdre planning dmaldgeting

part of their duties. The emphasis is on learning whilst in pasgkssimenthe sustainability of the
venture and making recommendations as to changes needectgs tiddesiperiential learning

phase is a managed learning opportunity with carefully structured requiremets (see Figure

Work- integrated Experiential Learning Programme Cyc

A 4

People , , Market analysis
management University 28 February
&
Practices P :
Labour audit |~ Economic
30 November evaluation,
@ productivity
. &
Technical ontial > Efficiency ]
management Experientia Future Strategies
—> programme learning 30 April
Enterprise budgets
30 September w
Final Report
Environmental scan Student <—— Employer | IntegratedBusiness -
| Resource analysis Analysis N
15 August 15July
Practical exposure Management exposure

Figure 1The workntegrated experiential learning programme cycle of the NMMU Scabol for Natu
Resource Management

At the degree level, students can pursue individualised learning by allowing them to focus their lea
in any industry of their choice within the Plant production and Animal production modules. S
interesting options from doratudents include specialization in quails, honey bees, sheep milk
production, turfgrass management, aquaculture, blueberries etc. This further allows for entrepren
career development.

Some features of this approach that is believed tdl tredpeimsépreneurial paradigm include:
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e each lecturer, irrespective of their field of expertise, is committed to managing their subject
way that fosters the entrepreneurial mindset and actions;

e the principles of-@perative education are appliedgih group discussions and teamwork,
fostering greater de#rning;

e afull day is devoted, once a week, to an excursion to somelfasmessagrithe area to
give students exposure to the realities of practice. Some form of entrejisereuaial activ
least modern business practices, would dictate the venue. The excursion is net merely a si
seeing trip, but adds to the student's learning experience and building of networks;

e students are encouraged to complete experiential learning aveirgeasational context
(financial means permitting). This adds to broadening the student's vision and experience;

e students are exposed to guest speakers on a frequent basis, facilitating wider contact &
helping towards future networking;

¢ class tim&ables are flexible and frequently changed on a weekly basis. This emphasises ar
simulates the unstructured business environment and facilitates better time management
students (and lecturers);

e at fourth year level students are involved in teati@onsidjects in industry or in
community projects;

The above approach evolved by trial and error over the past couple of years, acknowledging it as p
the learningy-doing mode of the entrepreneurial paradigm. It is endeavored throagivethis integr
approach to move beyond the science of entrepreneurship towards learning the art of entrepreneu
as well. Empirical evidence as to the success of this approadhblenbowaeser, tracking the

career activitiea number édrmer studésconfirmpostive entrepreneurial behavior.

Conclusion: some practices to support entrepreneurial teaching

Drawing fropractices and processes common to entrepreneurship development in higher educati
across the world (Rabbior, 1990; Laukkangk{Z2@00tz & Zhou, 2007; Harkema & Schout, 2008;
Almeida, 2008; Mustar, 2009; OECD,, 2808&)| as our experience over more than a decade of
attempting to integrate entrepreneurship in agricultural education,attoftdl@anthgractices to

support entrepreneurial teaching stretggiES sareproposed:

e several and various teaching styles and approaches need to be used to help develop
entrepreneurial mindset tailored to the needs of different groups ehstepiemsurial
pedagogiemay include methods that are highly participatory and allesisciptiriaigr
teamwork, problem solving and integration of concepts

e teaching methods and assessments should be constructed in ways that facilitate tt
development of an entrepreneuiealttation a focus on attitudes, behaviors and skills in
terms of opportunity recognition, creativity, innovation, dealing with uncertainty and presst
etc.

e the lecturer need to assume the role of facilitator and stimulate students thrangh mentoring
coaching to be-constructors of their own learning and career devietbpails for a
learnecentred approach and action learning through debates, critical discussion, critice
thinking and continuous feedback

e education must be #teak andeaiworld to help produce graduates ready for innovation,
being it in the workplace or asraplbyed entreprendussience and technology need to
be combined with business competences and even practical life skills to develop analyti
competencigdecision making abilities and independent and creative thought

e experiential learning and attachments to private firms thnotegjnatextkearning need to
be emphasisédhis allows for competdrasged training provided by firms to students and
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ako allows for establishing linkages between AETs and industry, which is important in term:
identifying priorities for research, extension and education

e entrepreneurial education need to be integrated across faculties, disciplines and departme
boundaes and need to make provision for electivesteaditiomal agricultural sciences
such as, for example, project management, agribusiness, human resource management, |
leadership, strategic management and others

¢ introducing entrepreneurship it#Edula need to be made formal and be supported by top
management through endorsement at the strategic and operational level through commitm
of the necessary resourcdgpartmental buy and ownership by academics is equally
important

e curriculurdevelopment processes need to be linked to industry to enssidedesealsd
are captured through stakeholder workshops, consultations, etc.

e developing an entrepreneurship research thrust across departmental boundaries may
valuable in the procekstonulating an entrepreneurial orientation amongst academics and
also provide a valuable resource for teaching material

e students can be involved in industry consulting projects or community outreach to furtt
strengthen rei#e educational experiences

e when preparing assignments, actual business environments can be simulated and suppor
with guest lecturers from industry to present lectures

By committing to the above, a supportive environment can be created for the development of
entrepreneurialientation, which in turn may encourage innovative behaviour amongst both staff ar
studentsAETs can play an important relsstainable developmehey have a captured audience

of potential new entrants to agricafidréhe opportunityhelp produce a new generation of
agricultural graduatddeto actively engage in entrepreneurship and innovation.
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Problem Statement

After the achievement of independence in 19
important challenges. As the economical and social infrastructure of the country was chang
phivatization of land and other production means were undertaken; there was an urgent deman
revise higher education curricula by including new specialties required for the needs of market eco
and excluding old, imearketable specializations. Iredhlg transition years, many agricultural
universities of p@sicialist countries started reorganization. Armenia also followed the other forme
Soviet republics and started to implement reforms in the agricultural higher educational system. Ini
these reforms were based on the best considerations of higher education faculty and administratic
consultation with international specialists in curriculum development. Several U.S and Europ
agribusiness curricula were examined and served asfthe¢heseevolving educational programs

for managers of agribusiness firms. The newly created Armenian Agricultural, Academy (AAA
Armenian State Agrarian UniverséysAU) designed a new curriculum, preparing agricultural
specialists withthe fraswork ofa threestep education system: baccalaureate, graduate and
postgraduate programs. New specializations were introduced to adjust to the new environm
Additional new specialties are being considered in order to further adapt edueatioretlthe curr

of the agrfood system of Armenia.

However, the changes in agricultural higher emudatimemiare taking placeery slowly. In
generakthedesign and changf the curricullarebeingcarried ou isolation by acadeamsonly

and here is a wide curricular bias caused by existing faculty expertise didsintarestst
academicians in Armenia were trained during the period of centrally controlled and planned educa
systemsThe programs are mostly collections of courdbe &xisting teaching methods and
materials do not foster critical thinking and communica@oe gkiblslem appears to be that
curriculum is being developed and revised by academicians without industry input. It is quite pos
that the agribosss 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 pro
general educatiQiWachenheim and Les03. An important aspect of agniéss education is

that industry leaders expect graduates to have several skills that improve the management capac
the firm. This responsibility means that curriculum development and implementation must no
conducted by academicians in isdiadiosiry 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
inachanged environmémibrder to develapique qualities to understaittiokegub taskas well as
suitabldehaviars, skills and competentiesndustry must bensultetly academansto reveal

all the characteristics that describvecantgraduate wellited for employment. The skills and
competencied graduatesecessaryo be successful in their chosen career must be translated

the academic curriaflagribusiness.

Objectives

The overall goal of the current study is to establish a solid partnership with the growing food
agribusiness sector of Armenia anghtfoymal queries and explicit consultations reveal the major
revisions and changes needed in the current phase of curricutdr A&AdUMIElEly to
agribusiness programs. Baker G.A., Wysocki A.F., and House L.O;VEatieenGelm and
LeschWy®cki A.F, House L.O and Batista J.C; and Litzenberg and Dunne have all described the ne
and opportunities of acadanggartnering with industry representatives to develop curriculum. While
there may be a synergistic effect between research anthtaegabimsiness (Dooley and Fulton

1999 this study is focused on curriculum. Agribusiness educatiopiordatebed meet the

needs aheindustry. The main objective of this study is to quantify industry preferences for agricultu
higher edagion of Armenia, in particular agribusiness industry preferences for agribusiness educati
The study identifies the skills, capabilities and experience the food and agribusiness companies lot
in their new employees with the potential to bemtaadats in their firms.

Methodology

Data for this study was gathered using a structdoddctaagsterviewing technique with senior
executives, business owners and topleviddimanagers represerntiedood and agribusiness
industries of Aema. One or two executives from each company involved-nmakiegsion
recruitment and hiring new employees were interviewed. These companies included agricult
processing companies like wineries and brandy factories, meat, dairy, &hi#¢ gnocesgieiy
companies, companies involved in horticulture, aquacttulteyearioms dealinggricultural

inputs and machinery as well as agricultural banks and credit organizations. International and reg
agribusiness companies opglatitirmenia also were targeted.

The survey instrument was the same as used in the AGRIMASS survey conducted by Litzenberg
Schneider in the A@0s with modifications to the Armenian situation and adaptations to modern
agribusinessnanagement tedures. The Agribusiness Management Aptitude and Skill Survey
(AGRIMASS) was designed to solicit comparative rankings of alternative skills and characteristi
agricultural economics graduates required by a wide array of agribusiness firmsl (Litzenberg
Schneider, 1987).

The AGRIMASS survey methodology was also used by Boland and Akridge in 2004 to identify
progress made by agribusiness education programs in the two decades since the original worl
Litzenberg and Schneider and was the bdses WHOA national commission on food and
agribusiness management report (See Akridge, 2004). The survey instrumanotéicoiSéd on
parameters/variabkeeught to be important to agribusiness firms in Armenia and based on the
historical successthg authors above. The parametergragped 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 amdrk experiences and

7. General higher education experience.

Most of the skills identified in AGRIMASS are considered of some importance for higher educ:
curricula and certainly make contribution to theskijjsbafsiness manager. The pugdabis

study is testablish eank ordesfthese skills gbat duringurriculum development these skills can
beprioritizéas they are added to existing or new cohestechnical skills listed under Section C of

the survey instrument were iy be highly specific so that different types of firms could respond
to the technical needs for their specific industry.

A 5point Likert scale was used tothleoslative importance of each character as well as the ranking
of each category. Theveyrform also contained quesiiofisn 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 st
instrument. The respondents weredjitgpseven categodesording fam type

(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) Agridtural Banks and Credit Organizations [10]; and

(13) an AOthero category [20].

The other category included seven firms tha
original firm types: (5) Horticulture amdulttive [2]; (7) Aquacel@amd Fisheries [2]; (8) Firms
Dealing with trade of Agricultural Inputs and Machinery [3]; (11) Agricultural Cooperatives [3];
Ministries, International Organizations and NIB@®e 8] firms (categories 5, 7, 8, 11, 12) were not
considered to bepresentative of the overall firm type due to the low number of responses and wel
therefore included in the fAothero category.

Some respondents were reluctant to provide information about the number of employees of
compangrthar sales volume.dan the data provides concludetat the average firm represented

had 165 employees, althdhigtmumber 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 originaCategeyiéssiument

7, 8, and 11 were added to the seven firms originally classified as other and entered in the 13 (Other) aatefiyong. There were
surveyed that represented the Grain processing and marketing category. The number follaeswifh®ratehagkets [ ] is

the number of firms in the category that responded to the survey. Note that one firm did not categori#ty their business activ
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The average respondent had about 8.8 years of working experierfoenwi@ivetadl, the
respondents represented a wide array of years of exjibtiienfien. Respondents with less than

5 years of employmeiththe company represented about 32% of the shEDnyders represented

40%, 1-P0 years represented 21% rance than 20 years of employment with the company
represented about 7% of the respondents. About 94% of respondents had higher educat
qualificatior(;cluathg20%with arMS or PhDBegreg only 5 respondents had vocational education
which is considerto be uncompleted (sesomplete) higher educatidme majority of the
respondents were between 31 and 50 years old (60%) and about 23% were more than 51 years
There were also young executives in the sample: about 17% of the respondentd évarelbetwe

30 years old.

Results

Table 1 shows the numerical results for the 100 respondents toetlaéngutdSy skills and
experience in seven general categories. The average response and overall rank (out of 78) is give
each skill or claateristic. For each category-¥htips are calculated for a .01 level of significance
using a comparisorthe average responga each skillviththe mean for the categomeveal
whichvariables within a category are signifianesults algaclude 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, wher
average rating arb-point scale (where 1welst requirement and 5 = highest requirement) for the
category is giversguare 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) Employmeand 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
other skills and expece included in the survey.
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Table 1. Agribusiness Skills Proficiency for Armenian Agribusiness Middldevel
Managers

Rank
within - Description of Skills
Category
Average Diff. from  Overall
A Business and Economic Skills Response* p-value Mean Rank
Marketing Administration ( Systems, Strategy, Organizati
1 Structure, Subject: Management) 397 * 0.000 0.66 20
2 Consumer behaviour analysis (economics) 3.90 * 0.000 0.59 24
3 Professionasalesechniques 3.89 * 0.000 0.58 26
4 Identify and manage risland uncertainty 3.79 ~* 0.000 0.48 30
5 Financial statement analysis 371 ~* 0.000 0.40 33
Identify , monitor and evaluate key performance areas
6 progress towargithe objective and goals of the firm 3.70 * 0.000 0.3 34
Firm/ industry (micro) economics (supply, demand, and p
7 determination) 3.68 *  0.000 0.37 35
8 Develop business policies and programs for agribusiness firn 3.65 * 0.001 0.34 36
9 Objectives and goals for agribusiness §rm 358 * 0.009 0.27 37
Business organizational structure and the effect of this stru
10 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 budgetin¢ 325 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
Domestic (ARM) macroeconomics (interest rates, fiscal
15 monetary policy, unemployment) 3.6 * 0.004 -0.26 a7
16 Accounting concepts and procedures 299 = 0.001 -0.32 48
17 Inventory Management Systems 299 * 0.000 -0.32 49
Current and historical international trade and export policies
18 procedures 295 * 0.001 -0.36 50
19 Processiad product layout and design 262 * 0.000 -0.69 57
National andinternational political and economic forces on
20 business operations 259 = 0.000 -0.72 60
21 Historical Armenian agricultural policy 198 * 0.000 -1.33 72
Average for Categoy 3.31 4
B Quantitative computer and Management Information Skills
General business computer software (e.g. spreadsheets,
1 bases, word processing) 395 * 0.000 1.41 21
2 Computerized accounting systems 2.88 * 0.004 0.34 52
3 Use computers in managerial decisioaking 2.80 0.016 0.26 53
4 Interpret and use math and statistical methods 2.69 0.214 0.15 56
5 Communicateisingcomputer programmers 2.60 0.598 0.06 59
Use quantitative techniques for managerial decisioging (eg.
6 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 Understandxpertsystems 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 Computercontrolled mechanical processes 2.33 0.710 0.04 69
5 Specialized crop prodtion 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, bigechnology and bi@hemistry 1.85 0.000 -0.44 75
9 Soil chemistry and chacteristics 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 tefghone 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 concisedpouttechnical 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 skill$dr specfic 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 techhinformation 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
Work with others and be a team player in probksiving
3 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
Self-confidence and abilit fit o take
7 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 problemsslving situations 3.86 0.000 -0.33 28
14 Raise capitafor new and ongoing business ventures 3.51 0.000 -0.68 39
Average for Category 4.19 1
F Employment and Work Experience
1 Employmentwith internationabgribusiness firma 3.07 0.000 0.505 46
2 Employmentwith financialinstitutiors 2.89 0.003 0.325 51
3 Farm Work 2.62 0.677  0.055 58
4 Employmentwith non-agriculturalretail business 2.59 0.813 0.025 61
5 Employmentwith domesticagribusiness firra 2.50 0.587 -0.065 63
6 Positionsin publics administratio 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 387 * 0.000 0.491 27
2 Foreign study experience 382 * 0.000 0.441 29
3 Generakducationin classicshumanitiesarts etc. 3.78 * 0.000 0.401 31
Experience in developing a business plan and organizir
4 business 3.74 * 0.000 0.361 32
5 Local industry internship experience 3.33 0.668 -0.049 40
Extra-curricular activities at university ircluding leadership
6 positions in student clubs and functions 274 * 0.000 -0.639 54
7 Work as student teaching assistant or part atumiversity 237 * 0.000 -1.009 67
Average for Category 3.38 3

*Significant at the .01 level whe the significance tests whether the average response is significantly different from the mean
category. Thejvalue given is for a twaailed test since deviation from the mean can be both negative and positive.
# The survey instrument is avdila from the authors.

The four overall highest rated skills were in the personal qualities category and included: (1) loya
the organization, (2) positive work attitude/personality/ability to work hard, (3) work with others and
team player wroblenrsolving situations, (4) high moral/ethical standards. The personal qualities
category also contained the sixth, seventh and eighth overall highest rating and included: (6)
motivation, (7) work without supervision;o@)fskdhce and abily t o At ake a <cha
stress/ failure/rejection. The fifth highest
from the communication skills category.

The results are surprisingly comparable to those reported byhdtZecinezgler in 1978 and to

the results presented by Akridge (2004) and by Boland and Akridge (2004). Of special importance
top ranking of communication and personal skills categories and the relatively low rating of tech
skills. These resultiave remained mostly consistent over the thirty year period. US agribusines:
programs have responded to the results presented by Akridge and Boland in the national commiss
food and agribusiness management agehllsinesst i on
program dropped the requirement for technical agriculture courses during their 2004 curricu
redesign.

Analysis by Firm Type

In general there was relatively good agreement within each category for all seven firm types. All
typesranked loyalty to the organization as the higbdskihmk the personal qualities category
whichin turrwas ranked the highest of all general categories. General business computer software v
also ranked as the highest skill required in ttagiggi@otnputer and management information skills
category. In the communication skills categorytptisteskilb and carry out instructions was ranked
number one by all but one firm type. There was also general agreement on the lelast important sl
most categories by most firm types. So in general, the skill rating is consistent across firm ty,
Therefore, the skills identified as the highegtaae#n the categories should be used for general
curriculum development.

9Full firm type analysis is available upon request.
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Some differences evebserved by firm types. For example, the skill of marketing administration wa
ranked first in the business and economic skills category by four firm types (wineries and brandy,
and dairy, food wholesaler/retailer and our other categoryyl bypd#eoagricultural processing

firms and third by fruit and vegetable firms. It is iftervestiag that agricultural banks/credit firms
ranked this skill eleventh out of the-twengkills in this category. Professaestechniques

were @ankedsthe highest in the business and economic skills category by both fruit and vegetable a
other agricultural processing firms and second by food wholesalers/retailers and the other categ
However, agricultural banks/credit institutionsisaskias ttumber ten out of the twenéyskills

in the category. Another unusual rankithgiwathe objectives and goals skill for the agribusiness
firm. Meat and dairy firms ranked this skill as number 2, while other firm types eenkéd it as low
While general curriculum should be developed considering the highly ranked skills in each cates
some care should be taken for specific agribusiness programs focused on a particular firm type.

The authors were surprised with the rankingscbhtbal skills. Although this general category was
ranked the lowest on averageufof 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 c
firm typeagricultural banks/credit. Even food science and processing technology was ranked secon:
third by five of the firm types.

Conclusions

The survey results for the AGRH¥ASSia can be used to develop curriculum for agribusiness
programai ArmenidJsing the results of this study waudd some realignment of the current
curriculum. For example the survey suggestertighai@s of technical skills and the added
emphasis for communication and persongbmkiisof the skills requivgdthe agribusiness
professionals can be taught in the classroom as subject matter. However, other skills and qualitie
more difficult to teach in the xtootea course. The authors suggegh#&wdministration of
agribusiness education progsamdd develop a list of these characteristics desired by agribusiness
professionals and then make it clear thatsstug#develop these skiils meet the needs of
agribusiness industfgr example, the number one overall ranked quality ih&gadfgrtization.

While this might be difficult to &aatourse, othfarms ofeaching activities should be developed

to be sure students know how imposa&apatticulaskilltogether with the creatioteafing
environments where thess skill becquiredr at least practicéoyalty to the organization is a

topic that could be emphasized througucksgnd exampled business princigldhe highly

rated communication skill of being able to listen to and carry out iastrtiedioskillshat could

be emphasized in the classroom, not nectssaigftheory or principles, bwthighlighting

practical applications. For example, instructions in the classroom could be made verbally while stu
gain practice and undedstanof the importance of this skill.

Some of the skills highly nateléthe top category (Personal Quahtes)ingg hi gh mor al / e
standar do, Apositive wor k @ulddeintorparaed msubjectsn al i
sud asBusiness Ethics, Leadership or Management and the instructors should use teaching meth
that encourage group work, delegating respansthiitis thatotiva students and involve them

in various decisioraking practical cases.
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The Communtean Skills category was ranked second and skills under this category should be
developed within several subjects. In this ¢thetgprihree skills wetelisten to and carry out
instructions, express creative ideas verbally and professiopakiiephd etiquette. These skills
couldbe taught within subjects like Negotiations or a nean®ugeotss Etiquetteultd be

developed.

The third category was fAGener al Hi gher Educa
thiscategory were ranked very low in the overedinkkildj, it is obvious thatindustry highly

values foreign internship and foreign study experience. Students with foreign study or intern:
experience have more chances to get employed soohesetharthbut such experience.
Agribusiness program directors should develop / provide international study or internship opportur
for their students. This can be accomplished with the help of agribusiness companies which can su
some selected statin spendindheir internshypithinternational agribusiness firms anu get

relevant positiowgthirthe companypon arrival. The top rated expetrde&ategory F (ranked

as number 5.e.A Empl oy ment I n | nt er npeoves thatanternafiomal i b u s
experiencs highly valued by local firms.

Category A, Business and Economic Skills, received a number fche oankuegskills within

this category werearketing administratimonsumer behawmio analysis, professb sales
techniquesisk management amhnciastatemenanalysis. It can be concluded that agribusiness
education prograsmuldeach subjects including Congorerted Marketing with an emphasis on
Professiongbales Other required skighn this categoryogld be taught withim Strategic
Management subjant at a course blonitoring and Evaluation (A6. Identify, monitor and evaluate
key performance areas and progresstihwanjectigend goals of the fiorffinancial Analysis.

The highest ranked two skills of CategorynB mamker six wegeneral business computer
software (overall rank of 21) and accounting software (overalkdisiCann2anies may realize
that other skillsidetthis category aatsoimportaritut not for managers, as many of the companies
have technical staff who support the managememierghsiigomputer systems and programs.

Asurprising finding wasréimking of thieechnical Skill Category. The overall low ranking of technical
skills (rankedhut of 7) may suggest that agribusiness firms believe that they can teach recer
graduates the technical skills requiredirfoardewiththeir firmCompared to universities, i
Armenidt isthe industrthat still takes thdeadin technological developments, innovations and
production systems.

Additional Research Needs

This research has provided the basic evaluation of the skill profile needed by agribusiness industt
78 skills in seven general categories for fivefatifiaygrats. This stuehsprescriptive and built on

the premise that agribusiness managers know what they need in terms of required skills of agribus
graduates. Folloyy works neededl o devel op an employability A
time as they apply to successful employment after a sizeable group of Armenian students are edus
with these skills.
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ThemeB

Resarchand Innovation Stateges

Achieving research and innovaton strateges at Universiies of Agrculture and Life Scierces
whase outorres result in knoMedgeandtechnologytransfer thatenhances the pspeity of local
enterpses.

1.

How to addrss the conflict betwveen the push by unversties for worldwide unversity
ranking throughpulicaton in high index pubdicaions with the desire to favour within
unversitiesthepathfrompureto appiedreseach andinnovative verturesin supporoflocal
sustainale ruradevebpment?

What moals are theae that demastrate the successiul rde of theUniversities of
Agiicultureand Life Sciences in faciltaing knoMedgeand tehrology trasfer to supgpat
the developmet of the local ecoromy by deeloping techndogical parks andplatorns,
clusters, incubatos, orthiough other ots?

What type of links betveen the Universities of Agriculture and Life Scierces and local
enteprises should be favoued in reseach and inrovation activities?

How can Universties of Agricultue and Life Scierces efficenty develop research
activities in sustainable ruraldevelopmaet that effectively address and fifil the reaheeds
oflocal enterpses andsociety?
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Keynde Speakes

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 Researchicendh Educa
Agriculture, Nutrition, Animal Health and Environment
FRANCE

Due to globalizaton andintedepenence of the chalenges faced by agiaulture,food, anmal hedlth
and endirorment, the internionalcantext of research in agiculture &erso lato) hasgredly evolved
duing thefive lag yearsand oHiges the unversities andreseach orgarizaions of the agiculture
and life science systemto adapttheir strateges as well as thear partneships. The mgjor Frerth
unwversities and reseach orgamzatons in agiculture recenty fedeated within Agreerium are
reconsidaing thear paitpaton to the internéonal efforts to addess the global 21-certury
challenges. Theyeither pdidpate tathe Corsultative Groupon Intenational Agricultural Research
(CGIAR reseach programs (CRR) or join somededicated research internaibnal dliances.

In addition to a mae rgpid knoMedgegeneaton focused on common priotities, this dobal apprach
IS expected, if correetly relayed at a local scle, to faciitate the

emergace of ryptureinrovations alde to pramote sudainalde agiculture and food indstry andto
contiibute to dodsecurity.
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Collaboration between university and indudirategies for a WAklVin concept
Schroeder Hakan

Deputy Dean #ite Faculty of Landscape Planning, Horticulture and Agricultural
Sciences

Swedish University of Agricultural Sciences

SWEDEN

Keywords
Collabor&on,university, industry, innavaton,agriculture, hortculture

1 Introduction

Collaboration beewm university, industry and society is being increasingly emphasised. In order fc
universities to secure access to economic resources for research, increasingly strict demands w
placed on the benefit of this research for societal develomheritandhHeng term

The knowledge developmetitdagricultural sector has long been central in the societal task of the Swedish
University of Agricultural Sciences (SLU). The Swedish government requires SLU to produce knowle
applicable to agfiawe, forestry, horticulture and landscape management for the fulfilment of policy goal
concerning efficiency, productivity and sustainability. Wigectoestadh industry there is no industrial
resarch institute in Swedehnis is the case ig.ethe horticultural industry, further emphasising the
need for SLU to actively collaborate with.industry

The Swedish National Agency for Higher Educationsultation with Swedish universities, has
definedhree target areas for collabof&tiBaring2010, SLU specified the follgegigvithin the

three different target areas

At the Faculty of Landscape, Hortiéukgreculture (LTJ) at SLU in Alnarp, SLUmo st sout
campus close to Denmark and Copenta@gaaration witidustryandsociety is well advanced.

One example of this, 0 P(attp:Apartearskapalngrp.ghAsmter p 6 i ¢
exampl e i s t h e expamdion anb o @t @illwéxt Trhdyanjie Swetdish, 6
htp://tillvaxttradgaitd.se) This project is coordinating industrial development through opinion forming
research and informatibwas started in 2007 as a collaboration between multiple stakeholders in the
horticultural sector, initially SLU, LRF an@rG®R€ organisats)andlater also the majority of
organisatigrandcompanies within the Swdtidiultual advisory service. The project is owned by

SLU butstakeholders put their forces and resotoeepint project witlear shared goalhe

project hasad a turnover of papx. SEK 24 million during theaB period 20Q010 and
negotiations are underway on a new project period. In the context of Swedish conditions the proje
unigue in that it has gathered important actors within the Swigliahihdustry withicoanmon

platformfor joint effort¥he project is working across the entire spectiinedieggiopmeratf

information aadvisorynateriabteducation aRi&D activities.

2 Partnership Alnarp
2.1 Presentation of PartnersAlparp

Partnership AlnafPPA)was estakhied ir2004 and is a collaborative organisation involving the
Faalty of Landscape, HorticultuAgr&ulture (LTJ) at SLU, businesses, authorities and sector
organisations in soutl®seden.
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The overarchingnaofPAis to contribute to sustainable developmestutithimdustries through
the development of knowledge in collaborations Sletlyeedustry amadithoritiesPA has a
southern Sweden emphasis among its target groups.

PAhas the followiageaandaction goals:

e To contribute to the @1y sustainability of a lHoaded industwith its foundations in the
produtonof foodraw materials for industry, bioenergy and ornamental plants

e To contribute hggh qualitgsearch and educatidhin the green sector.

e To develop enduring and effective contact interfaces beatimEmgpditisinesses,
universities and authorities.

e To increase insights among other actors and the pubtegai dingethe sigrahceand
development andawation potential of Raaded industries.

e To developternatiapartnerships.
Examples of indicatbr goal fulfilment are that:

e Partner businesses and organisations are developed through a change in behaviour that
lead to increaseoseffetiveness and/orwaladdetbgoods or services provided

e Research and education at SLU is of high quality
e Research results are applied in practice

e Studerd are attractive on the employment market.
e The level of competence within the sector is high

PA offers collaboratiwojets where normal projects are funded to at leasirslfidyyand the
remainder by FBLU). By the beginning of 2010, 431 projects had been appgréstdrsdde

2004. Of these,-2Bper year have beetwrkshopandconfereoes and theemainder applied
research projects. The total turnover for thehamjaetsunted around SEK 10diamsince the

start, witlsLUcontributing approx. SERIion per yeam addition to this funding, SLU bears the
costf coordination and administr&ida B miion irR011).

Another important functiorPAfis to create aneeting placewhich is very important for
commurationbetween theniversity arits partnersAt seminars and workshppgect concepts
andother opptumities for collaboration can be discussed and implenveayetthan iguitful for

all partiesDuring 2010, 23 such events were held and were attended by about 200@ participants.
most of these cases, PA together with memidbessarchersrganised the entire event. In some
cases, PA provided funding for organisation of the seminar.

PA also provides a contact intdréaaeermpartners and studemsthat students are offered the
opportunity to take part in sesw@ndconferaeces In addition, the students carry out degree projects
associated with the partners and during 2010 a mentorship scheme washestaplistuetnts

can have access tmantor m partner comparoegarsatios.

At the present tinf@A has abo80 memberg the form of different companies and organisations
which have signed a contract Witkacul{{sLU)normally for a period of three.\Mdarsbers pay

an annual fee that cevarsts of the netwoilhe activities in BAe primayillinkedo different
subject groups, each of wduaokains researchers and representatives from differentlineseber
subject groups discuss research topics of interest for future production and areas where further tre
is needed to improve expertisese Thwups are a good forum for putting forward ideas for

development opportunities within different production areas and for proposing changes and solutio
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problems. €lsubject groupermally have arternal chairpersdbhe chairpersons from tigesti
groups form the steering group, which is chaireddyy ¢h& DFaculty.

2.2 Evaluation of Partnership Alnarp

The steering groupRétook the initiative &orevaluation carried out in 290Brofessdiarten
Carlssorformer vieEhancelloof SLU. The evaluation took the form of a questionnaire, which was
sent out to 7RAmemberg39responded) amateviews with Heads of Department at LTJ Faculty
and 1%rojecteaders of partnership project[@fidition, interviews were helthevitaders of

studerd @nios and studentého had wkede.g. on degree projects in conjunction.with PA

Many of those who completed the questionnaire stated that expectations had been met, but there
also some who believed that it is too eaalet@angtatement on the outcorias. membership

fee was regarded as being justified by most but some, e.g. those that had not taken part in any resi
projet, stated that it was difficult to express an opiniaetamghas ydt was mainRAas a

meeting place thats highlighted as a major resource in the region. Among the members tha
responded to the questiman88% agreed completely or partBAtisad new, valuable meeting

point for actors within the sector. The vast mamsegyr@$pgbnding considered that relevant issues
are presented in a successful way teemnigiaaandconfereces The newsletter was regarded as

an important source of information by 31% of respondents, while those thahzadpnstiared
raisedte proportion 8%of respondent®n the issue of wheBrhas led to changes iridime

of new products or methods withmeémbérsompany or organisatimhody was in complete
agreement with this statemen&tavere in partial agreemBAthas only occasionally helped
members to recruit new employees foorEangfganisation.

Many of those that responded to the questionnaire were also of the opiniondbavities Egect
contributing knowledge on issues that are ingpdtientejiokome members noted a lack of
certain specialisations within rese&th) &lnarg.g. within the area of economics, and therefore
requested accessrésearchvithin other areasStfU.Some responses to the questionnaire asked

for more atlaboration between the members in the projects, so that the collective expertise witt
member companies and organsseibetter utilised.

Many of the Heads of Department at LTJ Faculty believe that the estBAlishthenmobt
importandevelopmerthat ha®ccurredo transmit researgsuls to industry, and appreciated the
opportunities to establish contdetgls of Department and project leaders were positive about the
potattial of the project tagties tancrease collaboratiom aittors within the sector and increase
economic resourcesrtésearciEr om a profitability perspectiwv
the projects to be well worth the money and believed that the closeness todhst itithtstry
activities ctdi be set up without an excessaring periadHowever, the oftenonomically
relatively smaitojectsposes a problem for research, sitigesithe opgrtunities to conduct
scientifally soundstudie of more complex issues. Small compamest ltve the economic
resources to jofonhd largeprojets. One problem is that there are fears within academia that the
demand for rapid turnover of knowledge from the partners in the projediewdbifidgtioft t
researchers toopluce resulthat can bpubkhed innternatial scientifigournalsThis form of
publication is essential for sseddsn academia as reghath personaleritation aratcess to

research fundimgerally adthroughesearclkouncils

The students valudte meeting place activities highlyhese provide access tdo-dpte
knowledge ancbntact interfaces with companie®rgadisatien The same applied for the
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execution of degree projects in collaborattth mémbershey also emphasisediportant 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 irdetrattbfoncreasingemands by society on the
universityas regards both the relevanaeseiarcHor societal and industrial development and
utilisation of the resultsorder to ensure access to a workforce with appropriate and high level
competences, higher demands will also be placed onngaudatom betweeniversity and
employein Swedish reseapaticy context the keywmamdvation is being used often during the last
year s. The 0 lsdeindlasresgaech, edudateom gntl srdov&exnently Peter

Honeth (statssekrate) at the Swedish Ministry of Education and Rededrtttahe university
shouldake responsibility for the utilisation of researchérdsaltk e r esponsi bi |l ity
interpred in many ways, but is tleeserious intention ta@lhigher demands on universities this
should mean thiasinot sufficient for researchers to providatioricabout research results, which

has been the conventional view within achuteaid.it will be a case of developing a broad palette

of metods and concepts in collaborations between university, industry and other users of knowledc
order to ensure that tbsults are used and thelated deliverables can be documented and
measured. The application of knowledge can take the forodottsesepvices 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 se
ways. External funding represents arigpoetion of the research budget, which places demands for
uptodate and relevamgsearchopics Through close collaboration thesectesepics can be
expanded. University degmirses are exposed to compehtiomgh the increased mobility of
studentsCourses involving prospective employers are attractive since they improvegsh® opportunitie
get a job after graduation. Finally, a well developed network and effective dialogue with actors withi
industry anather sectors of society tutés to the external analysis that ues/ensist prioritise

in order to keep pace with a changing world with new challenges.

With this likely scenario as a background, universities are facing relatively ldnge diffeifenges

both naturend scope betweaniversgsandcountried=rom a Swedish perspective, the following

are examples of important challenges toiesiveesithancing the utilisatiesedrcihesuls. The

university must continue to develop enduring networksresidprétfieat are based on mutual trust
between the partie®aders within academia must highlight the importance of collaboration witt
industry ansbciety Universities must devise incentives for researchers and teachers that encourag
participation imcollaborative activitiehisTmay involve considering collaboration merits in
appointments or salary negotiations, or of transferring economic resources deriving from comme
successes of previous research tes@tearch groufsipporting systemast also be developed

for resoureefficient utilisation of results, so that researchers can continue to focus on their resear
activities. A specific challenge in supporting innovation ddbeittesidentify forms for the
commercialisatiofresearch innovatoif theresearchethiemselves do not want to bring the idea

on to commercial level
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Innovative Research Issues Addressing Policies, Institutions and Governance

Challenges of Irrigation in Twehtsst Century
Shivakoti Ganesh P.

Professor of Agricultural and Natural Resources Economics
School of Environmé&tgsources and Development

Asian Institute of Technology

THAILAND

Research on irrigaion management ds cumuated a rich body of knowledge on irigaton

governance, instituions and managenent. This new knoMedge has provided thebasis for mgor

changesin irrigaton pdicies in the last two decades, incdudng managmenttrarsfer progrars,

asgstance to faamermanaged irrigaton sysdems, and irrigaton finencing. In the begdnning of 21st

centuy, however, addtional broacer rdatedissues have surfaed which include: howto respond

to the conpettion for water resource itself anong differentsectors; what aspects of institutioral

reformsdeal with rdatedto govemarce and mangementof water resources; and how irrigaton

managment can be made propoor respondhg to livelihood sustenance; among otherIn an

effort to address these challengesthorougly so as to provide a firm foundatn for confoning

them effetively, fdlowing five thenes need to be addrssed: (1) The praesses of

glokelizaion, indudrnalizaton, and urbanzaton are # generaing immenrse pressuresfor a transiion

from eatier pditical, economic, and socil institutions to new arangemets in al sectors. (2)

Compation for resources- paticulaty waterwill increase throughouthe woid over time leadng to

immerse conficts unless substartial inno/atons occur. (3) Instituional refoms are amang the met

impotantinnoatons that areneededo meetthese chdlenges. (4) Maketswill ke a moreimportant
aspect of watermanagmentin the fuure thatthey have beenin the past. (5) Stratege policies

condwive to govern and mange water resouces effetively in light of transtion, comptition,

institutiorel andmaket reformera. These themesaill be discussed in the paperby idenifying and
docunenting the changes of the cortext of global irrigaton mangemen assessng how these

macro changes affet the incentves, opportinities, andcorstraints of famers at thelocal level; ard

explaining howand why famers in differentsetings have adjusted, or failed to adust, ther local

irmgation in resporses to the charging cortext. The paper will thenhighlight innovative research

designsin an attarpt to undestandinstituional dynamism in irigaton manag@mentover timeand
its efect on perfamance of irigaion systems by suggesting some metlods includng cross-sectional
data;integréion of hydrdogcal andadministraive baundaryin aralysis, andwill disauss in detil on

howsanpling strate@s can be facilitated to incorporatethe integraibn issues. The paperwill then

suggest theoreital framework of aralysis which incorpaates exogenousinfluencing fatorsto study
the instituionperformace inteadion atirngaion sysemlevel. Fnally, the pgper will present some

results of the andyss modds which address the overd issues of instituionperforrarce integection

by using the data collected froma large numbeuf irigatonsystens.
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Cortributed Papes

Promoting a gpt of entrepreneurship and a sense of responsibility towards
sustainablalevelopment with a new Erasmus Network in EURIpE;

0 | n n dlin theTeaohingfSustainable Development In Life Sciences In
Eur oped

Constant Catherine

AgroSup Dijon FRANCE

Keywords
Techrologyandknosedge farsfer,MissionandCulture otheUniversity.

1. A spirit of entrepreneurship and a sense of responsibility towards sustainable development,
with the network o0l SLEO

1.1  Introduction

AgroSup Dijon has been workingpartiners in and outside of Europe on the introduction of the
concept of sustainable development in the teaching of life sciences, especially in the agronomic s¢
Over the past years, with the support of the European Ueriddacation, Audiovisland

Culture Executive Agency (EACEA) Eur opean partners from High
but also students, researchers, professionals, elected officials have worked to decipher the conce
sustainable development applied to agritoltimenalize procedures for the transfer of best
practices, to innovate and change curricula in different institutions so as to genuinely take into ac
this unavoidable issue.

It therefore seemed essential to dispose of reference tools to iupfrate ahid approach. We

now have a manual which students can refer to, which overcomes all indecisive discourses, partic
in its second part which presents real case studies from Ukraine, France and the Czech Republic.
To pursue the work alrezsdyied 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 promotic
sustainable development is a priority today.

The I.S.L.E projéktnovation in the teaghbofSustainable developmenifanSciences Europe”

[1]was selected by the EA@EIly 2010. The network brings together 39 partnecstirine30

and includes, in addition to HEI's, research institutes, enterprises and institsioadizatiprofes

The project launch took place in Dijon in November 2010, where several experts on the them
Sustainable development attended, including for the FikdictiiepRivasi (French MEP, founder

of The Research Committee and indepefuodamation on Radioactivity (CRIJBRADY Aurélien

Boutaud (Sustainable development Policies and if8]i€aiarg) this first international meeting, all

the participants clearly confirmed that green growth is a first step in the field bot agronomy
Sustainable development doesern everyorsustainable development is a joint project that
rehabilitates people at local level and can be operational only throdghisioltective

During this kiokf meeting, we programmed the workrtakendeer the next three years, with two
welidentified targets :
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On one hand, working on how to introduce the concept of Sustainable development in Life Scier
initiating interactivity and a real transfer between teachers, researcherg2addl. students.

On the other hand, finding out how tdHielp r ai se awareness and tr a
society while tracing the needs of the civil society (2.2).

To reach these goals it is of coweseapabl® take an interest in collectiveiales and public

policies, essential for true recognition and dissemination of good practices for a Sustaina
development (2.3).

To conclude these linestered othe activities of the I.S.L.E network, we like to highlight that the
crosdertilizato i s key to successful exchanges betwe
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 teacim¢eptaoSustainable Developmtit the integrated and
transversal approach that it deserves, work to adjust the curricula is necessary, but above all, he
imperious to invent simultaneously new ways to address the Qiiscyiriesrs in Nerth

Europe, particularly Denmark, have already explored this question, including in the pedagoc
approach, that is worth considering when it comes to Sustainable development and transdisciplin
The task is arduous and Professors must adaginredisters : 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. T
this, questionnaires were disseminated in 30 partner countries. During the second,network mee
which was held at the University of Teramo in Italy, we were able to analyze the results received
the European partners. This will have to be completed by questionnaires sent out at a finer level, lik
institutional level of each member etwekn

At the next network meeting, to be held at the University of Malta in July 2011, it is planned to |
together, based on the material collected, a first best practices compendium. This compendium st
enable the consortium to expand, showtiaisnew experiences and beyond interactivity between
professors and students, should give us the means, to interest civil society and enterprises acco
with the fundamental aims of engineering schools, such as AgroSup Dijon, whichcationprovide edu
with a professional component considering students as the future actors in the world of tomorrow.

22 Transfer between HEI 6s and the Civil Soci
Students and professors interact constantly between the world of work, ebeawebrlidndf r
creation of new knowledge. They aim at developing partnerships with civil society and enterprise
order to develop new postures in terms of social responsibility. The I.S.L.E network is at the heart ¢
issue, and proposes to providedtive solutionsxdeed, 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 comp
seeking solutions related to Sustainable development, but it m®ingpest@ond blindly, without
analyzing or without trying to influence the
Therefore, in order to meet this multifaceted situation, (sometdret®)she |.S.L.E network

wants to question this further, in particulabbghesg what we call the "Professionalization Fair."
This fair is being organized by a dedicated working group within the network, with a dynamic i
driven by the Dutch partner and will offer to the civil society, to the enterprises aiheé of course tc
world of research and universities, viable solutions. This international event will enable us to ex
crosdertilization to identify all the needs even merging ones linked with Sustainable Development.
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fair and the meshing strategy laurclaekiey 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
between utopias and realities really is.

With regards to the GCHERA conference, and its"Reseatich and Innovation Strategies”, in
relation to our network logic, it is interesting to present some examples to support what we are s:
and to show how HEI's play already a crucial role, especially at local level, when it comes
establishing/sergies with enterprises, to help their prosperity and to support Sustainable developme
We have in Dijon the e[4msploject revblves anoand thitenmaifir o F
themes: the promotion of creativity, the developmeanh®f grhducts / services with innovative
techneenvironmental, the organization of national ECOTROPHELIA competitions to encourage
creation of new e@naoovative products evaluated on their environmental performance. AgroSup Dijo
is, along with mamyt her HEI 6 s, a partner in this proje
students, who will be the employees of tomorrow in the companies concerned, assuming respons
for the impacts of their decisions and activities.

EcoTroFood helpsadirand medium enterprises (SMESs) wishing to participate in the development an
marketing of projects awarded by ECOTROPHELIA, at national and European level. It supports
marketing of egmovative products of SMEs by organizing national anddfumtgpeslhof these

activities are based on a quality approach, the setting up of relevant indicators and of course a nef
strategy to enable European actors (SMEs, universities, research centers, investors etc...)
communicate easily with each other

Anot her exampl e, this time more focused on
Research and Developrpenject is lead Mitagora, a cluster based in Dijon, dedicated to taste,
nutrition and health. This program deals with potatoess(th®geacious vegetable of the year

2008 by the U.N). The project focuses on several aspects along the production and transformse
chain. The work is led by researchers such as Michel Prost, research director and CEO of S
laboratory. The ideaiig fs t to select plants with good d
Process fi and the French Centre National de
on foliar fertilizers, harmless for the environment, but which still prodiccper ecthye.

Atthe same time a studyemgconducted within the food industry, to expertise the cooking methods
preserving the nutritional and organoleptic changes during various different transformations : Fr
fries, mashed potatoes, poskiestl etc... With a budget of 2 million Euros, funded at state level by the
AUni que I nterministerial Fundo, the Qualiviyv
fi b and idtensive crops. The cuesaarch director aims at replexisting pesticides, which run
counter to the logic of living, while trying to respect profitability. The project involves laboratol
graduate and post doctoyatedents, engineers, local authoritieastanatises. A Scientific Council

is in chargef 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 als
that at local level, activities are actually very relegaelopingl and promoting sustainable
strategies. Here we see the importance of collective action based on a strong impulse (here give
the State) and whose implications are truly transverse.

2.3Importance of collective structures

The experience of Yhagora cluster with the Qualivivant prof¢hemenstrates the importance

of setting goals with collective support. Indeed, it is crucial to note that Sustainable developn
concerns everyone. Sustainable development is a joint projedtatiest pebaksl at local level and
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can be operational only through collective decisions. It is a statement that can be edsily demonstr
We suggest to obsdhe example of a programmeéhich AgroSup is involved with numerous other
partners : the TEMPPproject "RUDECO" (Vocational Training in Rural Development gjd Ecology)
led by the University of Hohenheim in Germany. In this program, training materials for Russian
officials must be created, to raise their awareness and to give thémeytamds smplement
sustainable rural development policies at their own level of responsibility.

In this case, it is clear that further than the -profiesgsrs and HEelfgerprises and civil society
relationships, there is indeed a crucialrtipahent, in perfadequacwith the three pillars of the
sustainable developmestcial, environmental, econorwdaich is the level of public policies.
Indeed, without collective organization, Sustainable Development cannot exist. HEI's can on
particular issue drive a strategy ofemdsmation, through meetings, study tours, trainings, involving
politicians, local operators, professors and researchers. It is action research and teaching by
example. Then, when it comes to promoted spirepreneurship and a sense of responsibility
towards Sustainable development, the I.S.L.E network has, since its launch, strongly highlightec
importance of collective decisions @articipative approach. These governance issues have been
dedt with since the launch of the project, thanks to the presentation and testimonies of key n
speakers such as Michéle Rivasi, local representative for the town of Valence in the south of Franc
Itis fair at this point, to mention that togethgra@8tpAijon as well as with all the members of the
consortiunthe ISLEhetwork is deeply coneetvy this third pillar, which is often the weak one,
difficult to decline. But to really achieve goals on sustainable das@lepassatytto workhwit
sociologists and economists concerned by public policies and their evaluation like in the Ma
ACTERRAVY] for example. It is Advancedasteraccredited by tli€onférencdes Grandes

Ecoleé , wighiwo options Endineeringustainabléevelopmme of t e r r iard @agricukusalo
policYand rur al devel opment 0. T h gartnprshiwithAgaoBupe i s
DijonProgrammes whautdress the sociology of organizations are all very important.

3 Conclusion

Today, HEI's can andst play their role in encouraging and promoting good practices for sustainabl
development. They have the legitimacy, but they cannot satisfy themselves by incantations, they
work with entrepreneurs and elected people, encouraging them dopppgiagethem, each

staying aware of its responsibility, knowing that today we have a tool which can help to achieve
challenge in Europe and in the world : the new ISO 26000 staédaedpi®@des guidelines for

any organization seeking tonassesponsibility 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 glotmhdscape of agriculture presents many challenges for the agricultural sector o
developing countries. In Afnieantain challenge is seen to be the strengthening of innovation
capabilities of agricultural systems, including Agricultural educatran iastkuteins (AETS), in
order to successfully address poverty, improve food security and achieve broad economic growth
developmeritinovation in general refers to the successful implementation of creative ideas in the fo
of new products, newcpsses or new services to the market (Amabile, 1998; Fagerberg, 2005). I
includes new technologies as well as institutional and organisational chaages ,(88&bile
Innovation involves being inventive, applying resources in new ways; tainmadoging
technologies that were unavailable to the market (Z0@8)ordsey concept in innovation is to
understand that innovations can be derived from existing information and need not necessaril
derived from new information or newedisgannovations 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, 1¢
Agricultural development depends to a great extent on how successfully knowledgel is generated
appliedo a particular cont&tiere is a rising awareness of the role of human capital formation in
entrepreneurship to enable innovation and productivRyoghaeetts need teorent themselves
towards meeting demands of a changing maddebinstoducing what and how they traditionally
did. The challenge now is for the farmer to make a transition from being mainly an agricultural proc
to one of being an agricultural entrepreneur doing business 1erdaemarkement. For the
subsitence farmer the challenge is to move beyond the subsistence stage of the venture and to ac
to emerging opportunities, implying a need for knowledge and an entrepreneurial capacity to innov:
improve products, processesystdmsin this contiexthe modern University of Agriculture in Africa
has a role to play in driving innovation and extending its reach beyond its traditional student market
challenge is to engage with the wider community. However, many academic institutions lack
capaity 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 S
Africa on a project to engage with its local community in the field of epteepies@erphise
development in a aghban agricultural community. The paper focuses on innovation at the local leve
where business incubation principles and methods were applied to fit the context of a rural and
urban agricultural communitgroMide 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 explanatit
the incubation methodology followed in the design of the project. Fipemgscaadhex then
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reported, based on action research methodology. The paper concludes with a critical reflection ol
application of the adapted incubator methodology as a form of innovation at the local level and
experience of the University émairg 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-udsahantdai@tants who

are often characterized by havinigea leducation, living in poverty and generally experiencing a low
quality ofife (May, 1998; UNDP, 2003). Smadlbah@002) state that poverty and low levels of
education present real barriers to development and should be addressed befpie tn econom
thrive. In a study on SME development in transition economies, Hubner (2000) refers to aspects su
limited own resources, lack of market economy experience, limited possibilities to identify busil
opportunities and a general lack of undiegstbout modern business as barriers to development. It

is widely acknowledged that entrepreneurship and business development plays an important ro
economic growth and social development (Drucker, 2006; OECD, 1998; GEM, 2002). In this cor
aca@mic institutions can contribute to society by widening participation in educational programmes
become involved in local development initiatives, alongside their conventional role of education
research. Many academic institutions however dgecityeand skills to engage meaningfully with

the mostly rural and-pdsean communities with their rather unique characteristics and circumstances
It is within this context that the Agricultural Management unit at the Saasveld Campus of the Ne
Maneéla Metropolitan University in George initiated a progsttvielypemgage more closely with

their local community in support of sustainable rural development. The purpose of the project was
fold: firstly to support entrepreneurship and Shiiindavednd secondly, for the university to
develop its own institutional capacities in the field of community engagement. The project was laur
in conjunction with the provincial Ministry of Agriculture. The main challenge was to find an approy
means to facilitate enterprise development and entrepreneurship education within the partict
community context. As such, business incubation proved to be an option for further investigation.

Business incubation

Business incubation systems are repdrtethbmvative instruments in facilitating entrepreneurship
development and supporting vesreaton (Smilor & Gill, 1986; Lalkaka, 2003; Erikson & Gjellan,
2003). Business incubation is meant to reduce business failure by providing entrepreneurs !
assistance in the vulnerable-gpapgthase (Adkins, Sherman & Yost, 2001). Such assistance may
include providing managed work space and shared facilities Starggldnisthesses; haias
management assistance; an entrepreneurial learningngneicoasseto financing; exposure to
business and technical support needs; access to mentors and investors (Lalkaka, 1997; Schuyler, .
Cassim, 2001). A secondary effect of an incubator is the catalytic role it plays in develop
entrepreneurial comepetes and experiences and in providing unique knowledge assets to
entrepreneurs (Hart, Stevenson & Dial, 1995). Various types of incubators, each with its c
characteristics, objectives, services and approaches exist in practice (Sherman & Chappel, 1
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 empowerment
enhancing entrepreneurial culture diversify economic base of a region
employmewteation utilize existing/vacant facilities
economic development generate income for the incubator
innovation create goodwill in the community
commercialization of technology technology transfer

institutionaollaboration

SourceAdapted from Allen & McLuskey (1990); Bearse (1993); Martin (1997); Cassim (2001)

Lalkaka (2003) observed an increasing need for tailoring incubation programmes to specific cont
combining advanced technologies with tragulditesdes to cater for eddge entrepreneurs in

small towns and rural settings. This provided the basis for investigating how conventional busil
incubation methods could be tailored to the particular context of rundlaandgpeultural
conmunities in South Africa.

Project design and methodology

The purpose of the project was to engage with communities in the field of entrepreneurship educ:
rural SME development and technology transfer by adapting conventional businessdacubation me
to the I ocal context. A fide moyhvwas dewlbpedbwhera nd t
entrepreneurship and business training was integrated with phygsicdemangsrations and

actual participation of a group of community meardreed! iagricultural business in incubation. A
vacant outbuilding in the community was converted into a demonstration and training business incu
(DTBM where they could operate a business from. The chosen business was a small broiler chic
rearigqyy operati on. Five people from the communi
entrepreneurso by each contributing R 120 (U
in this operation and allowed them to participaternig proogiamme. The university provided seed
funding in the form of an interest free Al o
The loan needed to be paid back at the end of each rearing cycle of eight weeks. The trait
entrepreneumsanaged the operation as a team. At the end of the rearing cycle, each entrepreneur h
to sell their birds and pay back their portion of the loan (the actual costs incurred, minus the initial
of R 120. Entrepreneurs had the option of retaimrafither to utilize it fanvesting in a new

cycle. A maximum of five cycles (8 weeks each) were allowed before the entrepreneur neede
graduate from the incubator.

During each cycle, hamdsiemonstration and training was offered bycaau®istudents from

the university, with bapgkrom an extension officer of the Ministry of Agriculture. The main focus wa:
on business and entrepreneurship training, practically simulating a normal business process in
cycle (from stagp when thdayold chickens and production inputs were orderedtoith@y day
management of the operations, the markétegnature birds, the assessment of profitability and
finally, at the end of eaeheBe k cyc | e, t he Al i quload wasitoobe 0 o f
repaid). To allow for community participation and flexibility in learning from the experiences as
project developed, action research methodologies were applied.

201



Project outcomes and critical reflection

The broiler rearing operatoves as an example of successful technology transfer and innovation,
where the possibilities of combining traditional rural systemseetittgdnigtics and feed
technology were demonstrated pract@atlyse of introducing 4@whecontext tecbiogy (as

opposed to neawtheworld technological innovation). The'™™ DiEEiodology of demonstration,
training and hanals participation in a supported learning environment can in itself be regarded as a
example of innovation at the communityltle@ers from other modes of training in that
entrepreneurs are motivated to learn, because they actually learn about what they experience
experience what they learn about. They can easily relate to the learning because it becomes a p:
their fime of reference.

Positive learning curve effects were observed: performance of the operation increased progress
after each rearing cycle. A few key incidents observed from the actions of the trainee entrepren
were indicative of entreprenaaialrig that had taken place within an adapted incubation framework:

e from an interpretation of cost and profit figures, the production cycle was shortened to 7 we
in the second cycle and 6 weeks in the next; the recording of production and sales data v
initiated after the first cycle to aid in management decision making;

e the production cycle was synchronized with welfare grant payouts in the community in orde
have marketable birds ready when customers had money available, thereby securing a lar
target market, and simultaneously reducing potential debtors;

e proportionately less live birds and more slaughtered birds were sold, thereby realizing
benefits of adding value to the primary product;

e one entrepreneur initiated the replicatio®BiMat another site in another community,
realizing the potential contribution towards reduction of poverty in the community.

The critical incidents above indicate a number of entréigeeattiiudés and innovative behaviors,
such as opportunigcognition, initiative, creativity, ability to adapt, value creation and a few more
These may enhance the potential of the entrepreneur to attract future investment for strengthenin:
rural economy.
The DTBVY concept lends itself to be used as & farodeveloping generic entrepreneurship and
enterprise development principles for application across different industries in the rural context. It |
means suggests broiler rearing to be the only outcome. The concept was found to bd particularly s
to learning about entrepreneurial business ventures in general: the completgciecande life
business process, from-gfario harvest, is simulated over each of the broiler rearing cycles of 8
weeks; in repeating the cycle several times (@lloyael before graduation), it allows for adequate
practical exposure and experiential learning about the intricacies of business processes; because
rearing is a risky business, it allows-fariitstxperience about busiaessfinanciaski and the
effects of these on business survival; by inviting five trainee entrepreneurs to participate in each c
team work and mutual accountability for the successful operation of each cycle was assumed ;
number of broilers raised per cycle-X20€re too many to consatribe household lezetl
consequently encouraged (forced) the entrepreneurs to sell commercially; it provided cash flow fc
entrepreneurs and the opportunigntese profits if they wanted to expand. (A detaitgdoacco
the operation and performance of each cycle is described by Jordaan and Alderson (2009)).
Lastly, for the university the experience gained frorfMivaDimtEluable from an innovation point
of view. The institutional, staff and studenesapapibvide entrepreneurship education to non
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traditional university target groups were increased. Involving students in the project gave them exp
to practice and a better understanding of the realities of local economic and sociabrgnditions. Not
did this contribute to the students learning experience, but also enabled students to evaluate
application of theories in practice and to develop the capacity to contribute meaningfully to
agricultural industry and the wider communityewheawvéhthe university. For the university the
importance of adopting a more central position in the provision of education and training for
economic and social development of the region was realized.

Finally, the limitations of the project arenappae DTBIwas introduced in one community as a
single project, with an assessment of outcomes largely based on observations of the researchers c
relatively short time span. Although the fivetieggscouraging, evaluations possibly need to be
undertadn over a longer time perigdribrnthevalue of thBTBIMmethodology as an innovative

wayto contribute to the primary objectives of enhancing enterprise formation, employment creation
economic development in the rural economy.itin dicgow research principles, the observations

and results of this project can be used to structure similar anrdmphefdiowf the project.
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The Katangan copperf@i€ditangalDemocratic Republic of Gasgan important economic region
because of the presenof copper/cobaite bodies. Mining activities have causes
environmental issuieghis part of the country. Indeedgavaionfrommines, their transport and

their treatments in metallurgical ipteretslisseminated metal trace elements in the envikenment

result, large superficies of soils as we#irasand lakesrrounding metallurgical plants and mines

have beerighlycontaminated bgetal trace elemeri@u, Co, Cd, Zn, PbHpeavy metals
dissemination in the environment has caused langsad@@odeand increasing human exposure.

In the other hand, mining activities causes biodiversity loss in the katangan coggvetibalt. Ore ex

in mines threats the original Katanga copper flora because of habitat lossaoddesteageon
forestfragmentation because of metallurgical fhenistensification of mining activities in the last
decade increases the risk of extinction of some endemic species. To face these environmental is:
the Agronomy Faculty of the University of Lubuibaghis@t up mostgraduate stu@roject
REMEDL U) in plant bi ol ogy and environment [
(Belgium) and tikembUnuxe ABTO® (Bel i ugp . The
were (i) train speciaissin plants biologydaenvironment, tf@kevaluate the feasibility of reducing
human expuoeeto heavy mesddy phytostabilisatiomafesois in the contaminated aite (i) to

study the conservation biology of endemic spexciese yéars, 22 specialists on copper flora have
been trained. The project demonstrates the feasibility of phytostdisiissome afound
metallurgical plaritg using local copper flora and knowledge on conservation biology of some
endemic spes have been carried botal populations as well as mining companies have been
associated as important staketolder

Another important issue in the katanga copperbelt is the degradatmnbaoivtioellandtie

dominant open forest of the Zaragemi)This ecosystashighly important for the regional climate
regulation and for local people because it supplies many products and services to rural and ul
dwellers for energy, food and medicine. Because of demographic growth, hunmdorpbessure on
resources has increased significantly. This situation has an implication on climate change and redt
of miombasupplies. The Agronomy Faculty of UNILU is strongly implicated on reforestation ar
miombo management researches for a sustaindbyeneleiveWWe have recently initiated a
postgraduate training focusediombdiodiversity management and reforestation strategies. This
training is financed by the NGO oO6Biodiversit
Congolese arBelgian professors. A protected experimental site of approximately 30 ha has bee
allocated to the project researches by BAK.

Collaboration with Belgian universities, mining companies, local NGOs and populations in environmn
researches in the katanggperbelt is an important key for projects success at Agronomy Faculty of
UNILU. Other potential partnerships are needed to ensure the success of cursent researches
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1 Background to the paper

1.1Mining activities, biodiversity and environment in the Katangan Copperbelt

The province of Katanga (Democratic Republic of Congo) is known for its enormous geolog
resourcemainly Cu and Co orebodies but also other important metals such as Mn, Zn, and U. The
Cu/ Co orebodies occurs in the Okatangan copjy
the Zambian copperbelt located along the border with Zambiardlhesounoes have led to
intensive mining activities sinemjmaal times [1]. Cu and Co mining is important contributor to the
DRCO6s economy with approximately 60 % of <con
In spite of the economic importance, mining activities hab®disesety decline in the KC.
Especially the katangapper floras highly threatened by ore extraction in mines. This copper flora
is very original with ca. §fcies tolerant to abnormally high concentrations of Cu, Co and other
metals in soil. &t 42 of these species are endemic of the KC and are found only on one or fe\
copper hills [2]. This flora represents an important genetic resource and katengese patrimony.
Mining activities have also caused environmental degradation in the K elieattomeh

mines, their transport and their treatment in metallurgical plants. In particular, ore smelting are kno
cause environmental damage because of the release of large anasuntlbfaS@netalliferous

dust from chimney [3]. Becatishese emissions high concentration of metal trace elements
combined with low pH are responsible of biodiversity decline, landscape degradation and appearar
bare soils around smelting plants [4].

Similar situation exist in the SW of Lubumbasha,(Kd&) around thesBwelter industry of
0G®caminesd. Since 1911 -Smelterla® BnOwn toberesbonsibke ofi s s

soi l acidi fication and accumul ation of MT E
G®c ami ne\sadl la®red Karaviad [5]. In the o6Cit® C

concentration (extraction with NEIZR& pH = 4.65) vary from 8000 to 1500 6hgvkde in non
contaminated areas mean soil pH is 5.6 and total Cu concentragitgtis/R2@ecause of soil
acidification and high concentration of MTE, landscape had been dramatically degraded in these a
the miombdorest have been replaced bydesmitic are with short sparse vegetation and large
superficies of bare soilmsten by wind and rainfall disseminates metals in the environment and
increase human exposure: metals concentration in urine of people in the neighboring area exceed
level of Center for Disease Control and Prevention [8].

Therefore remediation gfatted soils in the highly populated suburbs of Gécamines/Penga Penga
should be a priority in urban planning. In this perspective, phytostabilisation represents
environmental suitable and low cost remediation technique witch use metal tobstan¢ plant to
vegetation on bare soils created by metal contaminated [9]. The aim of this technique is to prevent
dispersion by the establishment of permanent vegetation cover. Phytostabilisation is possible
Katanga using species from the local tmppéndeed, some of species have good potential to be
use in the reclamation of industrial barrens because of their presence on the most contaminated
and their botanical characteristics (Perennial, rapid growth, strong root system,dasily propagate
To face these two major environmental gs€liesmmi ssi on Uni versitaire
Bel gium)d has accepted t o @nitroisieme e/cleteh Biologie oj e
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Végétale eEnvironement a Lubumbashi et RemedidtioniMuc al ai red (Proj ec
University of Lubumbashi (UNILU).

1.2Miombo degradation in the Katangan Copperbelt

Miombas the dominant vegetation in the katangan copperbelt as well as the zambezi region, it
covering about 10 % of the Afandmass [10]his ecosysteis highly important for the regional
climate regulation and for local people because it supplies many products and services to rural
urban dwellers for energy, food and medicine. It is estimated that 75 nyéopte cdrmairab

millions of urban dwellers from Southern Africa depentbgmoducts and services for their
livelihoods [11]. Because of demographic growth, human pngssbeesources has increased
significantly. This situation led to theored@ichiombo superficies because of intense deforestation.

In a recent study, it is estimated that about 1052 km?, representing 86 %, of miombo aroud Lubum
have been lost from 1954 to 2009 [12]. As shown in Zambia, the rate of deforest&tion may be lo
rural miombo [13]. The most important thre@isbare charcoal and fullwood production [11, 13,

14]. Urbanization and industrialization are other important factorshaléferestation. In the
katangan copperbelt, industrial activities

Miombaleforestation has implication on the regional climate change and themiesoiotion of
supplies. The situation of Lubumbashi demonstrates clearly the reduction of miombo resource: as
still small patchesnsbombpactually charcoal as aglhonwoody 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 rese
on reforestation strategyraiotnbananagement. A recent project had béssh \stdr 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
ULgGx ABT. It was financed by the (BeIBium). The main objective of this project was the
remediation of contaminated soils to reduce human exposition to metal trace elements. Spe
objectives of the project were:

(1) to train specialists in plants biology and environment,

(i) (i) to evaluatthe feasibility of reducing human exposure to heavy metals by
phytostabilisation of bare soils in the contaminated site and

(i) (i) to study the conservation biology of endemic species.

Training local specialists in plants biology was an importartafampengect. Indeed, in spite of

the presence of natural resources described below (physical and biological), there was no Congc
specialist as well as no program focused on environmental mining related to copper flora at
university. This etreason why a two year postgraduate program on plant biology and environmel
was created at the UNILU. Each student has presented a master thesis at the end of the prog
Student where trained to ecology, physiology, biodiversity and conselcajppeofitoa 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
theses were in line with the project aim: Phytistaldisalscape ecology in the contaminated
area, distribution of metal trace elements and mechanisms of metal tolerance. A study of conserv
biology was carried out by a European student following by Congolese students.

All studies were carried outlaee collaboration with local stakeholders: local people, mining
companies and state. State provide needed authorizations to the project, local people were impc
coll aborator for the success of olaborattbn with o n
mining companies was important for the conservation studies while.

Twenty two specialists on plant biology and environment have been trained in the project. The pr
provides strong advices to the state for the conservatiohtbdtegy copper flora as well as the
Phytostabilisation of metalnt ami nated soils in the 6Cit® G
Agronomy Faculty of UNILU has benefit for four professors, a botanical garden, a laboratory of Ecc
small likiary, scientific publications and informatics devices.

2.2Miombo biodiversity and management in Katanga

This project (from January 2011 to December 2012) aims to provide strong basis on knowledge c
miombdiodiversity and its management in thgakatapperbelt. Results will allow selecting the
suitable approach for the sustainablemieenbfiesources.

The project is established at the Agronomy Faculty of UNILU with the financial support of
O0Bi odiversit® au K acatedingensdervdti@ dfkbjodiversity ih Katarga. ThHe G C
Belgian Universities ULB andGYLABT as well as the National Herbarium of Belgium (Meise,
Belgium) and the Royal Museum of Central Africa (Tervuren, Belgium) are also implicated in
project. Tharoject is managed by two young Congolese professors from the former project REMEDI

The main project objectives are:

(i) Training of eleven specialistiombdiodiversity and management

(i) To provide strong basis for reforestation by the establisimgseptabfimportant species
ofmiombo

(ii)) To provide a technical support to two doctoral student for resgiarnbesology and
reforestation strategies.

(iv) To evaluate charcoal production and consumption at Mikembo (36 km from Lubumbashi).

The trainingrggram is for two academic years with courses related to ecology, conservation ¢
biodiversity, biodiversitsnisimbppedology. Students have been selected after tests and interview.
Each student will present a master thesis on one of the following thema

e Characterization and stamei@ibo
¢ Woody and nonwoody ressouro@srobo
e Regenerationrafombo

There are at least tree subjects for each theme. All themes contribute to increase knowledge or
miombecology, biodiversity and management.
A protected experimental site of 30 ha has been allocated to the project researches by BAK. The s
located Mikembo, near Lubumbashi at 36 km.
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A nursery of 20 mapiombapecies has been established at Mikembo. One hectare has been
allocated to thersery with all equipment for irrigation. Different soil conditions for germination ar
tested in pot experiments. We are also evaluating the feasibility of using mycorrhization to ensur
success of regeneration.

The project aims to evaluate chamdatiown near Mikembo and its impairoboegeneration.

We will evaluate if the cutting trees system for charcoal production in the study area is suitable
miombaoegeneration. We will also evaluate the proportion of wood allocated tpriduchancoal

as well as charcoal consumption.

The project is also highly implicated on the evaluation of the productivity of nonwoody resources
as fruits and mushrooms, insects, etc.
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sustainable development vision in developing countries: the case of the National
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PERU

I.PERU AND THE AGRARIAN RESEARCH

The Andean Community is a trade bloc comprising the South American countries of Peru, Color
Bolivia andcddador, and has around 100 million people, living in an area of 4°700,000 squar
kilometers, and with 35% of rural population. The region is rich in natural resources, and |
geographical and ecological heterogeneity, but nevertheless the p@vestyimndmtal
devastation rates have increased.

Our proposal aims to find a theoretical body for promoting the research about natural resour
management, throughout the formation of high level professionals specialized in agrarian Universit
theAndean Community, and our analysis will be focused on the contribution of the National Agra
University of LiniaPeru, as a case study. In South America, including Peru, the spending in
agricultural Research and Development is basically orieatathémtgagencies, with a share of

90%, and the higher educatstitutiondike universities, only contribute with 10% of the spending.

In this sensehere is a necessity to move from a technique based scheme, to one based in principle
so that theducative model allow the students to accomplish high professional quality and make
intensive to regional universities in the Andean Community and abroad. The National Agra
University La Molina of Peru is the oldest specialized agrarian afriverdindean countries and

was founded by a Belgian mission in 1902. Since some years ago, the university began an impo
reorientation of its professional careers, based mainly in natural sciences, into the environme
sciences, having two unddrgite programs, and 12grastuates programs including masters and
doctorates.

ILTHE NEONSTITUTIONALISM AND THE EVOLUTIONARY THEORY

The nednstitutionalism theory according to Douglas North sta®®l)that institutions are
constituted by fotragreements (rules, laws, constitutions) and by informal agreements, like norms ¢
behavior, conventions and codes of conduct; on the other side the evolutionist current of thinkir
defended by French authors like Etienne Montaighef(#08INRA Montpellienhoaffirns

that the agrarian innovation is a process of species selection that leads to the reduction of the numi
crops, but complementary, due to thedagtoy development, new productsgeitidbated by the

1ONORTH Douglass C. and DENZAU, Ath8rdSfiared iViental Modé€yklog7:1 (1994);3

11MONTAIGNE E. (20@)elles réponses au-tiéaleloppement agricofnalyse des politiques agricoles et rurales passées eCrsahts
IAMMMontpelliérFrancia.
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food industry, aeding to the Metcalfeibbons Model, that shows a comparison between the biology
and the economics:

Table 1
Metcalfei Gibbons Model
Comparison between the Economy and biology for supporting the Evolutionism Theory

DEFINITION BIOLOGY ECONOMICS

SELECTION COMPETITIVINESS
SPECIES REDUCTION ADAPTATION IMITATION
INCREASE OF MUTATION INNOVATION
VARIETIES

SourcePostinnovation performance: Technological development and competfitiettalfe- Gibbons(1986).

In this public complex system of relagtwsen the public and private sector, there are two
subsystems in the denominated Mesoeconomics level; one of which consist on the Technolog
Development, driven by the own companies and the Government. This perspective seems to be
to the evolonist theory and promotes the creation of enterprise networks in order to reinforce tl
cooperation and collaboration in technological aspects (R00Q dthal key factor is to find
between the beneficiaries and the providers of good arsbses\tleegnowledge networks.

On the other hand, we havanstgutional framewdrk this sense, if this strugiuogide the

incentives for efficient production and for people to engage in economic activity, an institutional an:
is requirecbtexplain why the cost of transacting is so high in developing The frequent occurrence
market failure and incomplete markets (because of higher transaction costs and informat
asymmetries) in developing countries cannot be explained by canelassocs|eenomics and

requires an institutional analysis. Many of the institutions or formal rules of behavior that are take
granted in developed countries and that facilitate market exchange areratusaatdolaties.
Therefore, the Néwstitutional Economy (NIE) is a useful framework that could help determine the
types of institutions needed (either formal or informal) to improve economic performance in develc
countries. (Kirsten; 2011)

The Agrarian Public Sector has as maito tasgmote an ambiance in order to promote the
innovation process, that must be supported on research and validation of technologies, so as
transference to the organized farmers. To be effective and to obtain a high impact, the actions o
AgrariarPublic Sector must be permanently coordinated with the private sector, the academy, t
research centers, the agrarian companies and farmers, In this sense, the institutional mechanisms
have as main principleirtegtutional agreements

[ll. THEROLE OF THE NATIONAL AGRARIAN UNIVBERBITOLINA IN THE PERUVIAN
RURAL DEVELOPMENT

The Agrarian National University is the main institution in Peru, that has been developing
last century a great research capacity in the agrarian researtassNbeddthiversity never could
develop a formal research system by objectives, like the National Agrarian Research Institute (I
The University is dedicated mainly to the education, and the research is scarce, and the best prog
are those thate focused in local and regional (&relsman; 2002)
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Other problem in La Molina is the small budget coming from the State destinated to t
research; in 2010 the total budget of La Molina was of around U.S. $ 35 million, anda around 80%
is destined for salaries. In La Molina there exist and increasing population with more than 5
undergraduate students and more than 900 dvisdyate.Molina has more than 380 permanent
professors and near 100 temporary . Of this total, nefas20G rave got a master degree
(40%) and 40 a Doctoral Degree (8%). La Molina is also the most important Agriculture in Per
contrast for example, the National Institute of Agrarian Research of Peru (INIA) has 1300 workers
only 240 aresearchers, 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 situateelimal.a Molina
and the rest bel ongs to the Regiotna&dsthé nst it
following research institutes: The Agroindustry Research Institute (INDDA), the biotechnology Ins
(I'BT), the sustainabl e small agriculture ins
has some journals asAhd ZoasJournal, the Applied Ecologic Jourmsgrdmemy Joursaice
1904,the Agrobusinedsurnal of the Economcis Faculty and recently was launched the Journal
Economics and Natofréhe same Faculty.

The financing of the research at the NaianahAJniversity, has two main sources: the
above mentioned public resource that represent around 80% of the budgetyeratatesl self
funds. Other problem is the low salaries of the professors, and the scarce funds dedicated to
research Onthe other side, national scientific journals in Agrarian Sciences are scarce. Only there ¢
a few institutional journals with a minimum circulation, not exrstgpa jwegnal. As we already
mentioned there are only some bulletins and gulioad¢sido the diffusion of the new technologies,
but they dondét publish results of original r

IV. NECESSITY OF AN APPROACH BETWEEN THE AGRARIAN POLICY AND THE ACADEN
SECTOR IN PERU

It is important the agreement between the public andtehseqior, and in this sense, the
institutional change could drive to the agrarian innovation, following the Schumpeter princip
considering the innovations as the most important problem in the long term. In this context,
evolutionary theory set@nise complementary to thenstitutionalism theory.

Under a competitive scheme, and in order to offer a suitable theoretical sup@prtota this s
proposal consist on reviewing the perforntb@déadibnal Agrarian University, tryingdte gham
multdimensional sustainaliilithe Andean countbased on the theories above mentioned.

Taking into accountnbgadays international order, the globalisation continues changing the externe
markets and the competition of the PerueidtuegrAt 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 ar

12 A main professorhwignure track with at least 10 years experience earned until December 2010 around US $ 1400, but sineg january 2011, ea
US $ 2500.(www.lamolina.edu.pe)
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nevertheless almost a third of the population still depend on agriculture actlindysiioadild.a Mo
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 systen
promotes the innovation, but it is also impodeedted a positive ambiance, to promote the
creativity, linking the markets with the knowledge, directed by private and public institutions.In this <
it is a priority to change the management strategy of the innovation, and mainly toathange the w
Management of the formal organization, according-testitatiee@lism principles, and it means to
destroy the former Framework. Nevertheless, to create and to make work a new Framework is ¢
difficult.

Fortunately, La Molina has many asgktsas been working in reformulating his strategy Racing old
and a new problematic, for enhacing the agrarian innovation, towards the market requirements. Ir
sense the main strategic lines of the Agriculture Ministry of Peru, between 2@§@:ahd 2011
water Management; 2) Market access; 3) Agrarian Assurances; 4) Research and extension;
Information; 6) Rural Development. Nevertheless, bet2866 &L ain strategic lines are: a)
Productive and inclusive development; b) Agrarigoninoowater Management; d) forestry and
fauna; e)agribusiness; f) agrarian sanity.

The strategic line caleplarian Innovatias directed linked with La Molina, but in comparisson with
the former Plan 202611, in the plan 202Q16, the extedsihas been omitted, and we consider

that La Molina could lead the extension activities promoted by the Agriculture Ministry of Peru,
develop technical and institutionalist capacities.

V.THE EDUCATIONAL PLAN OF LA MOLINA

According to the InstimalicStrategic Plan 201R015 of La Molina, the institutional educative
proposal has 4 strategic axes: 1) To be a leader university ; 2) to be recognized internally
externally; 3) To have optimal resources; 4) To develop efficient admasiséistive proc

The strategic axe 1, has at the same time, 4 main purposes: a) to lead the agrarian learning in Pe
to lead the agrarian research c) to lead the agrarian extension service d) to contribute with propos
the development of the countrysetioad axe that is to be recognized internally and externally, has
as main purpose, that La Molina could be adoréditdignosis of the Strategic Plan of La Molina,

it was realised a focus group to establish the main aspects for reachs tthes duicioessity.

The Academic Aspect reached 90%, administrative Aspects, reached 6%; and finally the Aspe
the Organizational Culture, only obtained 4%.

VI.SOME ASPECTS OF NMEOINSTITUCIONALIST ANILUTIONIST THEORY

Taking into esunt both theorid®new conceptse leading taodels of territorial innovation like

the innovation systems, mainly with a regional dimension. The notion of regional system of innovati
originated from the adaptation of the own institutgeiak @f the generic perspective of the
innovation systems towangsgenaleve] that consist inpaocess of evolution directed tosacrea
cooperaticagreements formally established in an institutionfibakséext2001).
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After this evolutjahe regional system of innovation consist on the cooperation between companie
and other institutions for reaching the innovation and the transfer of it. This process has some plal
and systemic aspects, and can be possible after fortiBtiingidhalist 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, tHeveloping countries also it has been noted that innovation brokers have
difficulties in seimy funding (Spielman et al., 2007) and that there is a neegdotopublic
promoting agents or system coordinators (Hartwich et al., 2007a), public or donor funding ma
justified. In this sense, innovation brokers can more impangatiefoffifacilitator than parties
that have a substantive stake in the subsequent research or innovation process, or that have a
strong business, political or advocacy interest.

It is important to stress that since some years ago, in Peratkeyeagrarian extension
policies, and in this sense; it would be important if there could be an evaluation of the agrarian exte
services in Peru during the last 50 earsiral sociology states since long time ago, the importance
of the agranaextension, that could vary taking into account the characteristics of the farmers and
networkin@arre; 1996).

Faure (201%nysthat in the countries of the south, the discu$soglis based thre diffusion of
methods of agrarian extens@me of which are padtoipand prioritize the learning, but without
considering the local context, the actors, or the initiatives that already exised.c&eantrythat
with agreatgeographic and cultural heterogenextehesiomethodshould be adapted to this
conditions

The National Institute of Agrarian Research (INIA), that is the main public agrarian research institt
in the lasB2year§197&8010)has changed 17 times of hewdisitionally , the personnel moves

very ofte, and there is no meritocracy for accessimgesearcher positlonopposition, at the
University there exisbheritocracy systeatthough with deficiendes could be improvai$o, La

Molina has signed several agreement mitbriia¢ical cooperation for improvipgrformange

As mentioned before, oimya minimum percentage théo)nstitutional aspeet® taking into
account, and h a t @es congitidhat the different programs, projects and coustcoasider
aspectsf theneainstitutionaliahd evolucionieeory.

VII.SOME FINAL COMMENRND RECOMMENDATIONS

The agrariarresearchorganization Peruare integrated blye National Institute Afyrarian
ResearcliINIA) andome specializediversitiesike tle National Agrarian Univerdity Molina
conformed bymaultidisciplinatgam and in this senslee innovatianust be referréd all the
agrarian activity and nottortlyenost developed sector.

3 The Agreement between La Molina and the Flemish Univerbiéisd (pojBgts, and thain objective is to fortify the academic and institutional
performance of La Molina and to improve the research capacity of the National AglaasidvioNizdiomadluding the agrarian extension. This
agreement will last until 2015, with piessibilbeing extended until 2020.
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All the agrarian producers mem&w their tealogies, leavingthe noreffective agriculture
practices, trying to resaneestrgbracticeshat were left, neverthetbsy weraighly productive
andecologicalThe Nation&lgrariarUniversity,has reoriented rightly several of its faandties
departments towdiné environmental subjegtcreating last the decades sevendergraduate
and graduatprograms.

When thé&trategic Plaof La Molina was redacted, one obiisensus/asthat there is a low
organizational culfueiad pedps it will be necessaémymake a sedfvaluatiowith the purposé

finding the gape order teurpass tse weaknesses. In such sense, the accreditation process could
be reinforcdzy privileging and promotingebearch.

With respect to theemsion and agrarian transferanost of the4 regional governmenish a
predominant rural populatrambudgets that are frequently notthsg¢dpuld be directed to provide
an extension serviltesuch sensé,a Molinacould advisgherunversitiesf the countras well

as the regional and local governments.

Finally, we considered that smmeepts of the Rastitubnalisand evolucionist thecould be
taken into account for the elaboratimmexkt strategic plan, and alscecoimg the public sector,
would be pertinent to articulate better the public policies of the educaitiorihaiations of the
agricultureninistryand also with the policies of the universities, and mainly with La Molina.
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ThemeC

Partnership Strategies with Local Stakeholders

Collabor#ion betveen Universities of Agticulture and Life Scierces andthar local stakeholdas to
encouage and support the deelopment of successful new partiships for local ecoromic
developmenin therural envronmet.

The pssbiity to establish permanentand strong reatorships with thar local stakeholdes
(ether local or regorel gorernmet, private compaies, instituions, or otherstakeholdes such as
corsumer grouys, other social networking grogs, and indvidual citizers) at local and regonal
level is of treanendousimportame for the success of the Universities of Agliculture and Life
Sciences in their roles tonards sustainalle ruratievelopmert.

1. How to buld trust, how to create an atmosphere of exchangeand mutid commitrent
betneenthe Universiies of Agiicultureand Life Sciences and the stakeholdes?

2. How to develop, within universities, competeaces and know-how that will foster actions
strengtleningrelatorshipswith exemalpartners capaiy building?

3. How to create and encouage such initiaives in terms of new forms of partneship?
4. Whatnewrdes coud Rectars and Deans endase in the bulding of these new partnships?
5. Howto ercouragea charge froman acadanric to a corporateculturewithin a uriversiy?
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Agriculture and sustainablerural development:  partnership strategies

between universities of agriculture and local stakeholders in Africa
Adesina Akin

Vice President for Policy and Partnerships
Alliance for a Green Revolution in Africa
KENYA

ByMarie Rarieya, PhD
A keynote speech delivered on behalf of Dr Adesina Akin, Vice President, AGRA

Abstract

Agriculture is yet to fully realize its potential to stimulate economic growth and redu&apaxenty in Sub
Africa. Its performance over th@3adecades has been uneven and often below the population growth
rates hence its inability to meaningfully contribute to food security. Africa nevertheless seems to have
the corner and is now poised to improve the sectoral performancenSeverdas r@nd initiatives are to

a large extent responsible for this turn @dvicadappears to faging steps to ensure that the trend
continues. It has developed a comprehensive set of strategies to tackle these issues in the form
Compreheaive African Agricultural Development Plan (CAADP) adoptEdeirctzihge therefore

is to ensure that relevant local stakeholders have the opportunity to participate fully and effectively
along the value chain withiretimnovation systems.

1. Intoduction
1.1 Overview

Distinguished guests, ladies and gentlemen, it gives me a great pleasure to be standing before s
distinguishefidrunto speak about a matter that is very close to-dndiagfood insecurity and
hunger while protecting thenvironment

As we assemble here today, there is a clear recognition of the importance of the agricultural secto
in stimulating sustainal@eelopmemind a significant level of poverty reduction, especially in
subSaharan Africa (SSA).

There have beamumber 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 anc
LifeSciences providing leadership and vision for change.
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One of the biggéhurdles in achieving sustainable development is the need to generate the capacity to a
science and technology to this goal. While it is necessary to build and enhance strong scientific
technological capacity in all regions of the world] thipar@eularly pressing in sub Saharan Africa in
particularThere is a lack of qualified scientists in Africa to produce the research needed to address
Africads pr od(Figure 1yCurtent cadré af Iprbfessiapadssare not only agiegr and
retirement, but are also poorly equipped to tr

Figure 1: Research per million population by region
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Africa has 70 researchers per million population compared to dlevith 26wdiand Japan with 4380
(Figure 1 abovelhere ighusa need not only to increase the supply of quality graduates but also to ensur
supportive enviramhfor teaching and researchkribate students achieve their full potential

SubSahara Countries must address this problem and makdg#ghagityacienceandtechnology a

prime priority area in their struggle to achieve the goal of sustainable development and food set
Achieving a green revolution in Afrreguwlgenertion of the 2Lentury professionals,-evelbwed

with both theoretical and practical knowledge and skills to spearhead agricultural transformation.

African universities have the potential of being foatalyising edge research and educatioticah c
issues facing smallholder farmers such as seeds, soil fertility, climate change, energy and water secul
improving technological innovations and knowledge management that will make agricultural prod
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systems more sustainable. Howessg, uhiversities 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 no
be eayg, but through strategic partnershigpeveihated 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 anof groajibr source
in Africa, especially in-Sabaran Africa (SSA), where it accounts for 40§osdédhmmestigroduct

(GDR, 15% of exports aneB6@ oeémployment, with women making up on on aveeagend8the
agricultural labour foroeerage amal growth in agricultural GDP in Africa rose from 3.22600 1990
3.6% in 202004 (World Bank 2007).

Unfortunately and for a number-&hamikreasons, the sector is yet to fully realize its locked up potential.
The potential for agricultudrite development has been demonstrated elsewhere, but is yet to be full
exploited in SSA. Agricultural growth was the precaersodustribl revolutiong&umope in the 18

century, and more recently rapid agricultural growth in Chinaeandnniiatimg to industrial growth.
Agriculture is yet to live up to its reputation as the engine of growth in SSA.

For example, in the-i@80s, cereal yields were comparably low and poverty was comparably high in S!
and South Asia. Fifteen yeansitaBouth Asia, yields had increased by more than 50 percent and povert
had declined by 30 percent. ks&hdran Africa, yields and poverty were unchanged (World Developmen
Report 2008).

The disconcerting cereal yield gap between SSA andrstlstoregio figlteind 3s symptomatic of
this untapped potential of agriculture for development connection.

Figur@. Cereal yields and poverty in South Asia-Sath&ah Africa 198802
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FigureS. Cerealigld gap between Sdharan Africa and other region
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SourceWorld Development Report 2008.

For the period 2@@305, agriculture productivity of $335 USD detu@erdworker in SSA was the
lowest in comparison to global average of $914 and $3,057 for Latin America (Webber and Labaste |
This | ow | evel of productivity continues to hi

As indicated Bhema et al. 2003, the potential of agricultural science and technology (S&T) to bring gre
prosperity has, to date, not materialized for the large majority of the African farmers and consumers.
not because of a lack of effort to exploietiimlpot agricultural S&T but because the institutional setting
within which agricultural innovation has to take place is so much v#dieramAiilca than in Asia or

Latin Americhack of markets, poor infrastructua@dpolitical instabilityare just some of the factors

that are placing significant constraints on the impact of agricultureb&&ifam Africa. Some other
wellknown 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 il
minimally supportive policies etc. The outcome is the use of more land including marginal ones to m
production levels

- Intractable land reseudegradation resulting in further production decreases

- Exacerbation by climate change impacts to complete the vicious cycle.

- An inherently unfavourableegriogical base prone to rapid soil degradation

- Poorly functional markets and a rudditomfsem the rest of the world, thanks to globalization.
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Nevertheless, some good news is coming from AfriRacent evidence suggests thaS&hdran

Africa may be turning the corner. There are many local successes in food crop prodaiz#om such as m
several West African countries, beans in Eastern Africa, cassava in many cealrivieie €xpanissbn

of the use of fertilizer on maize crops in Kenya, and many promising technological ineaxgtions in the
stages of adoption (World IDgwvent Report 2008).

Africa appears tothking steps to ensure that the trend continues. It has developed a comprehensive se
strategies to tackle these issues in the form of the Comprehensive African Agricultural Developmen
(CAADP) adopted2002. Constraints and obstacles preventing the sector from effectively playing its m
functional role and sustainably contributing to meeting development goals as well as potential solution
carefully identified in the CAADP, which seed itacgedse in agricultural output of 6% to be realized by
2022.

Guidelines for attaining this production go
Development (NEPAD) in 2006, in the Framework for African Agricultural Produdtasigedhich emp
the need to restayeality under graduasmndpost graduate agricultural educatibmplementation

of these guidelines is now starting through country specific compacts.

2. Agriculturéd aknowledge intense sector.

Agriculture is essentiallpwiadge based and the knowledge comes from both traditional and
modern/scientific knowledge. Both forms of knowledge rely on repeated observations, testing, verifyil
improving observational outputs for future use and sharing such outputbroth cahessidgty of
communication tools. The difference between traditional and modern knowledge is that the latter has r
the timeline between the various steps of observations, testing, deduction, verification, improvemelt
sharing through the w§ more cutting edge, sophisticated approaches, techniques, deductive powers a
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
diversifiedhanks to relentlessly changing demographics not only in terms of numbers, but also in tern
distribution with more and more peopleiteaxiiag areas.

Secondly, the stakes are higher and constantly being raised. In the not too distant past, producers
afford to focus exclusively on producing food without giving much thought to the impact of their proc
technologies on theimmment and natural resources. The situation has changed drastically, and the nat
and extent of environmental impacts of various human activities now have to be factored into the devel
of technologies. Production technologies therefore wolehzarefully developed not only to produce
more food more efficiently, but also in a manner that preserves and even improves natural resources :
environment.

Thirdly, the issues are more complex: the sector these days cannot focus exdiusnglipod far
meet the demands of a growing population, in an environmentally sensitive manner, but must also cor
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to alleviating poverty through the generation of employment and income for a variety of stakehc
associated with the increastogiplex value chain that links production to consumption.

Finally, globalization, urbanization and sophisticated market demands are contributing to the knov
intensiveness of the secitve required knowledge therefore needs to come from a vériety o
knowledge producers, prominent among which are universities and faculties of agitdiure

would nevertheless need to be innovative to remain prominent and be in the forefront of the proce
creating and putting into use the combination aj&fimntedarious sources. In other words they would
need to adopt the agricultural innovation systems approach.

3. Innovation and value chdiased approaches.

Innovation systems and value chains are complementary and overlapping, and a vaére chain has
defined as the set of interconnectedcnedltieg activities undertaken by an enterprise or group of
enterprises to develop, produce, deliver, and service a product or service. The innovation system pers
provides a way of planning how te arebapply new knowledge required for the development, adaptation,
and future profitability of the value chain (World Development Report 2006).

It is a process thavdlves the interaction of individuals and organizations possessing different types
knowledgénot just scientifigithin a particular social, political, policy, economic, and institutional conte)
(World Bank 200RB)is thecreation and putting into use combinations of knowledge from many differer
sources ( Rajalahti et al. 2008prdieg to the Rajalahtl colleaguealthough innovation may be brand

new, usually, it involves new combinations of existing knowledge leading to small, gradual chanc
technology, processing, organizational management, and/or creative imitation.

Umama (2009) defined innovation as the use and application of science and technology results
development. In other words, innovation is neither scientific research nor technology, but rathe
application of knowledge in development. He furthesdladorantil the knowledge which might be
acquired through learning, scientific research and indigenous experiences is applied in the product
goods or services it is not innovation, hence the need to build national system of innovekioh as the bed
development.

Innovation system was defined by NEPAD (2003) as a network of institutions in the public and private
whose activities and actions initiate, import, modify, and diffuse new technologies, based on researc
development, to agkienhanced economic growth and quality of life.

The Agricultural Innovation System (AIS) whose origin can be traced to evolutionary economics, and
situates the concept of innovation within the agricultural sector fulfils this need.

AIS has been defd as comprising the organizations, enterprises, and individuals that interact to dem.
and supply agricultural knowledge and technology as well as the institutions and policy incentive:
influence their performance. The purpose being to dlceerecatement 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 countryods agricul t use aflnewskaowledge anad design mileerkative b e t
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