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Foreword

The need to improve the role of agricultural education and extension systems in promoting
sustainable agricultural and rural development has recently been recognized as an urgent
international priority. The World Commission on Environment and Development (the
"Bruntland Commission"), the UN's Environment Perspective ,rbr the Year 2000 and Beyond,
the FAO/Netherlands Conference on Agriculture and the Environment (1991), and the United
Nations Conference on Environment and Development (UNCED, in 1992) have all
highlighted the importance of appropriate agricultural education and extension. Long before
UNCED, however, FAO had been promoting the adoption of environmentally sound
agricultural practices, through its technical assistance programmes in agricultural education,
extension, training and information exchange. However, the measures and scope for
increasing the environmental content of agricultural programmes have not been widely
disseminated, in either the developed or the developing countries; the extent to which
environmental and sustainable development themes have been successfully integrated into
agricultural programmes has also remained uncertain.

This Expert Consultation on the Integration of Environmental and Sustainable
Development Themes into Agricultural Education and Extension Prograinmes represents one
of FAO's responses to these important issues. Today, virtually every country in the world
has an agricultural education programme, and most countries have an agricultural extension
system as well. The world's trained agricultural staff are the product of agricultural
education institutions. These staff include the agricultural extension workers, teachers,
managers and researchers who will be expected to provide technical and professional services
to the world's growing agricultural population; by the year 2000, the number of people
economically active in agriculture is estimated to reach 1,130 million.

Twenty experts in agricultural education and extension and two consultants participated
in this Expert Consultation, together with more than 40 FAO professional staff. The
Consultation, which included plenary and small workshops, was enriched by five background
documents: a keynote address presented by the Deputy Director-General of FAO; a paper
on FAO's environmental policies and activities, presented by the Assistant Director-General
for Environinent and Sustainable Development; a paper on women and the environment; and
two synthesis reports, each based on a review of ten, specially commissioned, case studies.
One synthesis report examined the integration of environinent and sustainable development
themes into agricultural education programmes, while the second report reviewed the status
of environmental themes in agricultural extension programmes.



This report sumniarizes the findings and recommendations of the Expert Consultation,
and also incorporates the five original background documents in a series of annexes. It
addresses a wide variety of topics, including institutional capacities, roles and functions,
policies and mandates, target groups, faculty training, and funding and resource allocation.
As such, the report is intended as a reference document on the current status and approaches
to integrating environmental themes into agricultural programmes.

The contributions of all participants are acknowledged with appreciation. Special
gratitude is extended to those who undertook the case studies and prepared the Consultation
papers, and to the FAO Education and Extension Service, which organized the Consultation
and the preparation of this report. It is my hope that the report will lead to an increased
contribution on the part of agricultural education and extension programmes to global
sustainable development.

/0 14,__

H.W. fljort
Deputy Director-General
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EXECUTNE SUMMARY

An Expert Consultation on Integrating Environmental and Sustainable Development Themes
into Agricultural Education and Extension Programmes was held at .FAO Headquarters in
Rome from 30 November to 3 December 1993. Twenty international experts, influential in
agricultural education and extension as deans and professors in universities and colleges or
as high-level government officials, met together with two resource persons and 46 FAO staff
to consider the role of agricultural education and extension in promoting sustainable
agriculture and rural development (SARD) and how environmental issues could be
incorporated in the diversity of agricultural education and extension systems world-wide.
FAO has long been attentive to environmental matters in its programmes, but only
comparatively recently, through such international forums as the Earth Summit (UNCED)
in 1992, has SARD come to the fore as a global expression of the importance of protecting
the natural resource base for present and future generations.

The objectives of the Consultation called for an examination of the nature and scope
of current involvement in SARD by agricultural education and extension organizations; roles,
strategies and appropriate approaches through which institutions could contribute to the
implementation of UNCED recommendations; and policies and lines of action to improve the
role arad contribution of agricultural education and extension organizations to SARD. The
Consultation's output is intended to guide plamaers and policy makers at regional, national
and international levels on the integration of SARD into agricultural education institutions
and extension programmes.

Five main papers (annexed to this report) were presented and discussed in plenary ses-
sion. The Keynote Address stressed the importance attached by FAO to the Consultation in
view of the recommendations of UNCED and the imperative to integrate environmental
issues in policy and practice, The Opening Address by the FAO Assistant Director-General
responsible for environment and sustainable development asked participants to pay special
attention to policies and actions for the environment that could accommodate the urgency to
intensify agric-ulture, provide gainful employment to populations and deal with global
environmental threats. The importance of a gender analysis perspective to environmental
issues was highlighted in a special theme paper. Two reviews, based on ten case studies
each, were then presented. These studies had been commissioned by FAO to provide a
systematic review of the extent to which environmental and SARD themes have been
integrated into agricultural education and extension work in 20 countries.

Following these formal presentations, participants to the Consultation met in plenary
and small group sessions to consider (a) the lessons learned from the case studies and other
experiences; (b) strategies for incorporating environmental concerns; (e) policy implications
and proposed implementation actions; and (d) specific suggestions for improving the
capability of agricultural education and extension to support environment and SARD.



vi Eyecutive Summary

Rationale for Integration and Change

Participants examined the rationale for integrating environment and sustainable development
themes into agricultural education and extension programmes. They noted the importance
of maintaining a productive resource base through policies and actions which not only relate
to current concerns about population growth and gender inequalities but also promote
sustainable development. The challenge was seen as how to integrate environmental issues
in their broad social, cultural, political, economic and physical aspects with technical
knowledge of natural resource use through programmes of agricultural education and
extension.

Participants discussed the adequacy of various approaches, including the top-down
delivery of messages to students and extension audiences. An 'inputs model' of education
and extension where passive 'target groups' are told what they are doing wrong and then
shown bow to correct their ways was debated during the Consultation, especially with regard
to its ability and effectiveness to deal with the complexity of the issues and to enlist the
active participation of all client groups. The Consultation suggested that probably one of the
more effective means of protecting the environment and agricultural resources is to empower
local people and others directly involved in the management of natural resources to make
their own analysis and own decisions on what should be done. A participatory model of
agricultural education and extension may need to be developed in which participant groups
would discuss their priority issues and implement solutions. Inevitably, enviromnent and
sustainable development themes would permeate such discussions. The role of educators and
extension agents would be to facilitate the process and provide access to technical advice and
financial resources if these should be needed and demanded. The exact balance between
providing advice and facilitating local participation will depend on the culture of the country,
the current nature of the institutions and the rapidity by which innovative methods of analysis
and learning can be promoted. However, participants were by no means unanimous in the
degree to which it was possible to empower students and farmers to deal with environmental
and sustainable development questions.

Three issues affect the challenge of integrating environmental and sustainable
development themes into agricultural education and extension programmes. First, SARD
concerns are complex and diverse. They involve social, cultural, political and economic
aspects as well as technical and scientific information. No blueprint solutions are available
for all situations. Heme, an interdisciplinary approach is essential. Secondly, agricultural
education and extension organizations are not always structured to deal with the complexity
of these issues. Substantial institutional reorientation may be necessary. Thirdly, new
paradigms of learning and knowing which incorporate the knowledge of local people and
students are necessary as alternatives to top-down approaches. The Consultation, therefore,
while fdly endorsing the rationale for integration where agricultural education and extension
is placed firmly in the context of SARD, recognized the difficult challenges ahead of
achieving a better approach to the substantial problems of environmental protection.



Current Practice

The Consultation examined the nature and scope of current involvement and activities in
environmental issues. Developed countries have for some time been including environmental
concerns in their teaching curricula, research activities and outreach extension programmes.
For example, agro-ecology, farming systems research and extension, and safe use of
chemicals have been part of curricula in most agricultural education programmes for more
than a decade. However, this integration of environmental aspects has been almost
exclusively concerned with production agriculture. Developing country institutions have also
included some environmental aspects of production agriculture and in recent years have been
using a farming systems focus in education and extension. Some of the critical threats to
tropical and small-farm agriculture, such as soil erosion, input supply and water provision,
have also been addressed. Therefore, there is in place a generalized appreciation for SARD
and a willingness to include it in current programmes in both industrialized and less
developed countries.

Current practice does not, however, demonstrate widespread integration of
environmental and sustainable agriculture themes into programmes. Rather, these themes are
adding to existing demands. A need for substantial change in attitudes, leadership and
organization is indicated. In particular, an open-mindedness and willingness to innovate
should be fostered with attention paid to bringing in all participant groups (students, farmers,
agri-business, research, youth, women and others) at all relevant levels (local, regional,
national and international). Cooperation, coordination and liaison between different
organizations and interest groups are currently inadequate and should be improved.

Setting a Course for the Future

Using examples of good practice and of the development of new paradigms of learning,
participants made a large number of suggestions and recommendations. These are grouped
under eight issues in which improvement could be effected.

Issue 1: Roles and Functions

Primary amongst the many roles and functions of agricultural education and extension
institutions is the fostering of a climate of partnership and self-action amongst all participants
in SARD - students, professionals, field workers, farmers, consumers and other groups in
society. The classical approach of technology generation and transfer of 'correct' messages
has, in the complex context of SARD, to be reconsidered in favour of more empowerment
of local communities to solve their own problems. Because there are compelling reasons
why environmental issues shoud be integrated into overall programmes, the Consultation
called for explicit reappraisal of the challenge.

Executive Summary vii



viii Executive Summary

Issue 2: Policy and !Mandate

Environmental mandates are drawn from many sources, and the Consultation noted the
confusion that still reigns as to what constitutes 'sustainable development'. Unless
sustainability can be perceived by the majority of people at all levels as essential to their
personal welfare, then short-term expediency and crises will dominate working practice to
the detriment of long-term environmental protection. For these reasons, the support of clear
policies is needed with unambiguous institutional mandates to promote sustainable
development at all levels in all agricultural education, training and extension.

Issue 3: Institutional Capacity

The Consultation recognized that many institutions neither have the capacity to take on
additional burdens nor the flexibility to restructure in order to accomplish integration. The
resource provision for education is often inadequate. There is a lack of appropriately trained
faculty members to teach environmental issues with sufficient breadth and depth at university
level. Many extension systems similarly have few trained personnel and are dan.gerously
overloaded. Cooperation with other organizations that have an interest in enviromuent and
development - such as women's groups and NGOs at local level - is frequently poor.
Therefore, as an appropriate way of building national institutional capacity, the Consultation
recommended much closer liaison and integration of programmes between agricultural
institutions and with other organizations.

Issue 4: Target Groups and Coverage

The Consultation advised that education and extension must be designed for specific
audiences, taking into account their needs, knowledge and experience. Curricula may
provide for some specialist courses, but because sustainable development is a fundamental
goal for all agriculture, participants preferred that environmental issues permeate all formal
and non-formal education and extension. In the greater awareness of the needs of different
groups, special attention should be paid to the disadvantaged in society because it is generally
they who suffer most from environmental degradation. Regional workshops, using materials
similar to those developed for this Expert Consultation, are suggested as a means of discuss-
ing specific approaches of incorporating environmental issues into education programmes.

Issue 5: Environmental Content and Extension Topics

An impressive array of environmental topics is covered by various institutions. While issues
surrounding commercial agriculture are generally provided for, an inadequacy was identified
in the coverage of some topics of less immediate relevance to economic efficiency of
production systems. A wider appreciation of global environmental issues is needed in
extension. Aspects such as environmental impacts on small-farming systems, desertification
and biodiversity require new means of expression and tb.e development of appropriate
educational and training materials. The Consultation was especially concerned that some
materials appear to ascribe blame for unsustainable agriculture only on the land users. The
environmental content inust present a balanced analysis of the reasons why farmers
sometimes degrade their land and how solutions do not necessarily lie only with on-farm



techniques; they may rest with changes in policy, market prices, incentives and subsidies,
or indeed with industry and patterns of consumption. At all levels, the Consultation urged
a thorough re-examination of the content and nature of environnaental messages in
agricultural education and extension. In this reappraisal, students, extension trainees and
farmers should be actively involved in drawing up an agenda of appropriate topics. The
term 'critical conversations' was used by the Consultation to describe the needed interactions
and networking between institutions and with all strata of society.

Issue 6: Integration Approaches and Methodologies

The Consultation highlighted the strategic importance of how environmental topics are
integrated. Although a difficult challenge, integration approaches should provide an
alternative to traditional top-down ways of learning. An ultimate aim should be to make
environmental issues inseparable from the production goals of farmers, the objectives of
industry and manufacturing and the needs of society for a safe and secure environment.
Participants suggested a variety of teaching techniques such as role play, field projects and
distance learning via television and radio, and a number of technologies which may be useful
such as multi-media, computer games, software and electronic mail for networking.

Issue 7: Training and Reorientation

Consultation participants recognized the need for substantial change in many education and
extension systems. Properly trained personnel with a sufficient breadth of experience will
be vital. At national level, a professional responsibility for environmental matters should be
engendered through foundation courses, in-service training and multi-disciplinary team
approaches to problem solving. New models of analYsis which accommodate gender issues,
global perspectives and socio-economic considerations are required.

issue 8: Funding and Resource Allocation

Some new resources may be required, especially in the case of developing countries.
However, the expectation of substantially increased resources in order to take on the mandate
is unrealistic. The Consultation's suggestions emphasized reappraisal, reorganization and
reorientation. Additional budget may be needed for coordination, staff retraining and TIOW
materials, but better integration of environmental issues and liaison between institutions at
all levels could achieve cost savings, thus freeing resources for field projects and
programmes.

Role of FAO

The Consultation addressed the key role that FAO has taken and will continue to take in
promoting SARD. The Organization is in a lead position to clarify basic principles, act as
a catalyst in encouraging change and facilitate networking and communication among all
relevant institutions.

Executive Sumincuy ix
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In particular, the Consultation suggested that FAO assist with developing and testing
new models in agricultural education and extension; with the exchange of examples of
appropriate practice; with the creation of international and regional forums for the discussion
and development of policy and institutional mandates; with assistance in institutional analysis
for the enhancement of capacity in environmental matters; with training techniques and with
the dissemination of educational and training materials with particular emphasis on reaching
the more marginal target groups such as rural women and the illiterate. Participants
encouraged FAO to further its already substantial work in these directions by combining the
promotion of sustained agricultural production with the maximum effort to conserve natural
resources.



Background

Agriculture is the activity most essential for human survival: it feeds people, produces basic
commodities for society, and provides gainful employment for the majority. Yet, with rapid
population growth in many parts of the world, agriculture is not fulfilling its vital function.
In many parts of the world, demand for agricultural products outstrips supply with the result
that natural resources are being depleted through deforestation, soil degradation, pollution,
loss of biological diversity and other processes.

Three main challenges have been identified by FA01:

By the year 2025, an additional three billion people will have to be fed from a
finite resource base. Already, more than 600 million are undernourished and
some 50 million are threatened by food shortages and famine in developing
countries. The needed intensification of agriculture, however, poses further
problems: pollution, waste disposal, loss in biodiversity. With many current
methods of high-intensity agriculture, environment, human health and the natural
resources themselves are at risk;

ORGANIZATI ANVERVIE F T E
EX 17.RT CONSULT N

L.,: LGRATING ENVIRONV7NTAL AND
SUSTAINABLE DEVELOPMENT THEMES
Lk_TO AGRICULTURAL EDUCATION AND

EXTENSION PROGRAVIIVES

1 See FAO (1992). Sustainable Development and the Environment: FAO Policies and Actions,
Stockholm 1972 - Rio 1992. UN Food and Agriculture Organization, Rome. This review of FAO's involvement
in sustainable development and environmental protection provides guiding principles for a broad programme
of international cooperation towards the elimination of hunger and poverty for present and future generations.
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O Agriculture often fails to provide sufficient employment opportunities. Dispariti.es
in living conditions between rural and urban populations are increasing. Coping
strategies of farming populations in the face of poverty or the vagaries of
uncertai.n climates or difficult market conditions often further threaten the
integrity of the natural environment;

The search for sustainable forms of agriculture and rural development is related
to the need to find land use approaches which do not deplete natural resources,
or promote climatic change, water and air pollution., deforestation and loss of
biological diversity. Is agriculture the culprit or the victim? Are land users to
be blamed for land degradation or assisted to reverse it? Society itself has to
develop a coherent view of sustainability and the responsibility for its promotion.
A precautionary approach is called for, which places constraints on the
agricultural sector while looking to consumers, especially in affluent societies, to
change their patterns of consumption.

Herein lies the enviromnental imperative. Unless the natural resource base can be
protected, growing populations will not be fed, inequalities between rich and poor, rural and
urban, men and women, will continue to widen, and the conflict between nature and society
will intensify. How do we plan in order to avoid these eventualities?

At the local level, rural households will struggle to meet their short-term needs; their
very survival tnay be in jeopardy. Poverty inevitably leads to land degradation. Desperate
people have no choice but to exploit their environment, endangering the sustainability of
resources needed for their children and their children's children.

At the national leVel, economic and environmental policy may deteriorate as
governments face the dilemma of a declining productive resource base combined with
population increase. Desperate people will desert the countryside, demand land and tenancy
reforms, migrate to urban slums, and possibly foment social instability. Amidst short-term
crises, national governments will be unable to address the long-term challenge of sustainable
development.

At the international level, relationships between rich and poor countries, aid donors
and recipients, and natural resource users and providers Will be under further strain. The
burden of international debt, which seriously impeded growth for many developing countries
in the 1980s, will affect differentially how major geo-political groupings perceive the need
for environmentally-acceptable use of natural resources and energy-efficient and pollution-
free technologies. Migration and cross-border disputes based on alleged environmental
impacts of one country affecting another could well intensify.

To a degree, some of these problems are manifest today. One of the messages of the
Earth Summit at Rio de Janeiro in 1992 was that there is still time to forestall the major
environmental and social disasters - provided that action is taken urgently. This Expert
Consultation was one of a number of international efforts to address the key issues of
delivering guidelines, policies and actions that will protect the environment and natural
resource base for the future. It sought to clarify the role of agricultural education and
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agricultural extension in relieving the pressures on natural resources and in providing for
greater but more sustainable productive output for the security of rural households, national
economies and international relationships.

FAO's Commitment to Environmental and Sustainable Develop e t
Issues

FAO has long been concerned with the numerous and interrelated components of what is now
called sustainable development. In the preamble to FAO's Constitution, the various sub-
programmes of FAO's overall Programme of Work contain objectives such as "raising levels
of nutrition and standards of living", "securing improvements in the efficiency of the
production and distribution of all food and agricultural products" and "improving the
conditions of all rural populations" . Some early milestones in FAO's involvement in
environmental issues include:

In 1961, FAO established its Fertilizer Programme "to improve crop production and
fanners' incomes through the efficient use of fertilizers". With its emphasis on
increased production, the programme only indirectly addressed environmental
questions;

Also in 1961, FAO with Unesco commenced preparation of the Soil Map of the World,
a project which 20 years later led to the publication of a global inventory of soil
resources and a methodology to calculate the capability of the lands of the developing
world to feed the populations who live on them;

In 1965, FAO launched the Indicative World Plan for Agriculture with the view to
countries progressively adjusting the allocation of their agricultural resources to
conform to long-term coordinated production plans for the best use of these resources;

FAO played a major role in the United Nations Conference on the Human Environment
in Stockholm in 1972. Thirty-six of the 108 substantive recommendations were
addressed in whole or part to FAO in such areas as habitat and resource conservation,
waste disposal and recycling technologies, and the monitoring of environmental
problems associated with the use of pesticides and fertilizers;

In 1977, FAO published its review of the State of Food and Agriculture, examining
among other things the environmental threats to forests and agriculture, the impact of
soil degradation, depletion of wildlife and fish stocks and genetic diversity;

FAO's Conference of 1981 adopted the World Soil Charter, which recommends that
decisions about land use and management be made for long-term advantage rather than
short-term expediency;
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In 1982, FAO published the first comprehensive survey of tropical forest resources,
including an analysis of the rates of depletion and degradation, leading in 1985 to the
Tropical Forestry Action Plan which gives an overall framework for investment
planning in forestry and support to national development.

However, the term 'sustainable development' did not come into common usage until
less than ten years ago. Presented to the United Nations General Assembly in 1987, the
report of the World Commission on Environment and Development alerted the international
community to the need for long-term environmental strategies for sustainable development.
FAO is playing a leading role in addressing the challenge of sustainable development on a
world-wide basis.

In FAO's Conference of 1989, it was decided that the Organization should intensify its
interdisciplinary work to ensure the integration of environmental considerations in all FAO
activities; give higher priority to the prevention of environmental degradation; strengthen
collaboration with other UN organizations in these fields; and prepare for the 1992 United
Nations Conference on Environment and Development (UNCED).

As part of the preparatory work for UNCED, FAO with the support of the Government
of the Netherlands organized a Conference on Agriculture and the Environment in 's-
Hertogenbosch in 1991. Various strategies and tools for sustainable agricultural development
in the developing world were reviewed by participants from 119 countries, 17
intergovernmental organizations and 20 non-governmental organizations. A noteworthy
aspect of the conference was the interaction between planners, administrators, researchers,
farmers' leaders, and representatives of women's associations, consumer unions, pesticide
and fertilizer industries and development agencies. The results of the Conference,
synthesized in the Den Bosch Declaration and Agenda for Action on Sustainable Agriculture
and Rural Development, formed major inputs to Agenda 21 of UNCED.

FAO took the lead in developing a consistent strategic framework for sustainable
growth as one of its contributions for UNCED in Rio de Janeiro, June 1992. In particular,
FAO took responsibility for a number of chapters of Agenda 21 which contain proposals for
a wide range of technical and institutional changes essential for longer-term development.
In response to Agenda 21, FAO has brought together 12 Special Action Programmes within
an international cooperative framework for sustainable agriculture and rural development.
These Programmes fall into four broad categories:

policy advice and planning assistance;
nutrition and welfare of rural peoples;

.sustainable management of natural resources;
sound use of agricultural inputs.

This Consultation addresses the first category because, as Agriculture: Towards 2010
(prepared for the 27th FAO Conference, November 1993) notes: "What matters for
development, more than natural resources and man-made physical capital, is the capability
of people to be effective and productive economic agents." For the agricultural sector, that
capability is developed and mobilized through institutional arrangements of agricultural
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education and extension. Within those arrangements, environmental and sustainable
development themes now need to imbue all aspects of agricultural education and extension.
There is an urgent need to: (a) understand and improve the role of agricultural education and
extension institutions in the sound management of the natural environment at farm and
community levels; and (b) measure the scope and extent of integration of environmental and
sustainable development themes into agricultural education and extension programmes.

Today, practically all countries have formal education programmes in agriculture and
most have agricultural extension systems. Trained men and women in agriculture are
products of these educational programmes. Amongst them are thousands of teachers at
various levels, some 600,000 (1989 estimates) agricultural extension workers and 140,000
(in 1985) researchers, who provide technical and professional support to what are projected
to be 1,130 million persons economically active in agriculture in the year 2000.

Objectives of the Consultation

The following objectives were set for the Expert Consultation on the Integration of
Environmental and Sustainable Development Themes into Agricultural Education and
Extension:

O Examine the nature and scope of involvement of agricultural education and extension
institutions in environmental and sustainable development;

Identify roles, strategies and appropriate approaches through which agricultural
education and agricultural extension institutions could contribute to the implementation
of Agenda 21 of UNCED;

Identify and discuss issues and suggest policy and lines of action to improve the role
and contribution of agricultural education, training and extension institutions in
environmental management and sustainable agricultural and rural development.

The output of the Consultation, in the form of this report, associated papers and case
study reviews presented in the annexes, is intended to provide guidance to planners and
policy makers on the development of agricultural education and extension institutions at
national, regional and local levels. In particular, the output is aimed at academic leaders and
administrators in universities and colleges (especially agricultural institutions, educational
training organizations and agricultural research stations involved in postgraduate and post-
doctoral programmes), extension service organizers and programme managers in government
ministries and departments (for example, agriculture, environment and natural resources,
forestry, rural development, education and culture, higher education and research, economic
affairs and finance). Other potential beneficiaries of the deliberations of this Consultation
will include teachers, researchers and student leaders in various faculties and institutions who
are concerned about the development of their subject to address environmental issues.
Further, it is anticipated that the Consultation's analysis of the current situation, the
determination of appropriate strategies and the suggestion of policies and lines of action will
be of value to FAO, other international organizations, donor agencies, voluntary groups, and
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individuals engaged at all levels in promoting environmentally sustainable forms of land use
and agricultural development.

Consultation !Methodology

This Expert Consultation was part of the Regular Programme of Work and Budget of
FAO's Human Resources, Institutions and Agrarian Reform Division. The Agricultural
Education and Extension Service (ESHE) was responsible for organising and servicing the
Consultation.

Preparatory work for the Consultation cominenced in February 1993, with the
contracting of persons from a range of backgrounds related to agricultural education and
extension to carry out a series of twenty case studies. Ten country case studies were
commissioned under the heading: "The Integration of Environment and Sustainable
Development Themes into Agricultural Education Programmes" - from Chile, Columbia,
Lebanon, Malaysia, Morocco, Nigeria, Thailand, United Kingdom, USA, and Zimbabwe.
Faculties of agriculture in each country were analyzed to determine the extent to which
environmental and sustainable development themes have been included in all aspects of their
operations and teaching programmes. Similarly, ten case studies were commissioned to
examine agricultural extension systems in countries or individual states within countries -
from Brazil (Parana), Burkina Faso, Egypt, India (Andhra Pradesh), Indonesia (Java),
Ireland, Malawi, Mexico, Syria, and USA (Nebraska). Most of the case study authors were
invited in their personal capacity to participate in the Expert Consultation, thus giving a
spread of experiences from all major regions of the world, developing and developed
countries, small and large states, affluent countries and poor. The similarities and contrasts
between the evidence from the various case studies contributed to a rich store of experiences,
enabling the Consultation to consider a large number of options for the promotion of
environmentally-sound development of agricultural education and extension.

When the case studies were completed, two consultants were commissioned to write
review papers, one each for agricultural education and agricultural extension. These reviews
were intended to examine the case study results, prepare a background justification for the
involveinent of agricultural education and extension services in environmental and sustainable
development themes, and derive specific lessons on good practice which may be of wider
interest. These papers (included in this report at Annexes 4 and 5) formed two of the
principal documents for the Expert Consultation meeting in Rome; their findings laid the
groundwork for much of the subsequent deliberations.

Finally, in preparation for the Consultation, FAO staff of the Human Resources,
Institutions and Agrarian Reform Division wrote three further papers: a Keynote Paper (see
below for a summary; Annex 1 for the full paper); a paper on FAO's environmental and
sustainable development policies and activities (Annex 2); and a paper addressin.g gender
issues in envirorunent and sustainable agricultural development (Annex 3). All five core
papers were provided to participants immediately before the Consultation; their main findings
were also presented in plenary session to the Consultation.
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Twenty experts, representing experience as deans, heads and professors in subjects
related to agricultural education and extension in universities and colleges, directors of
government institutions, a president of a professional agricultural association, a high-level
government official and a programme manager in a Ministry of Agriculture, constituted the
core group of the Expert Consultation. The two review paper authors acted as Resource
Persons, while some 46 FAO staff from various technical and administrative divisions were
participant observers for all or part of the deliberations. The list of experts and other
participants appears in this report at Annex 7.

The Consultation met for four days. The first one and a half days consisted of plenary
sessions to hear formal presentations of the five main papers, followed by a short analysis
of the material from lead respondents and then open discussion. An assigned Rapporteur for
each session, with the assistance of a Chairperson and a Secretariat Liaison Officer drawn
from FAO staff, made a written record of major findings for subsequent use by small group
sessions and final report preparation. On the afternoon of Day 2, the programme consisted
of a mix of small groups to consider separately the requirements of agricultural education and
agricultural extension, and a report back in plenary discussion.

The agenda dealt successively with:

Lessons learned from the experiences of integrating environmental and sustainable
development themes into agricultural education and extension programmes;

Strategies and approaches for in.corporating enviromnent concerns: the role of
agricultural education institutions and agricultural extension services;

Policy implications and proposed implementation actions for integrating
environment and sustainable development in agricultural education and extension

Specific suggestions for improving the capabilities of agricultural education and
extension to support environment and sustainable agricultural and rural
development.

On the last day, a number of Consultation Report drafting groups involving nearly all
participants met to record major conclusions and inputs for this report. These groups
presented their findings in plenary session and the Consultation was concluded with a verbal
Summary Consultation Report to FAO by the General Rapporteur of the Consultation. The
meeting was closed with short expressions of gratitude to the participants by the Officer-in-
Charge of the Human Resources, Institutions and Agrarian Reform (ESH) DiViSi011 of FAO,
and the Chief of the Agricultural Education and Extension Service (ESHE). A representative
of the invited experts expressed appreciation for the fine professional, administrative and
secretarial support accorded to the Consultation by FAO staff.

The agenda of the Expert Consultation is contained in Annex 6.
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Highlights of Welcome, Keynote and Opening Addresses

The Expert Consultation on the Integration of Environmental and Sustainable Development
Themes into Agricultural Education and Extension programmes was officially opened by Mr.
H. Meliczek, Officer-in-Charge of ESH, who set the background for the Consultation.
Participants were welcomed to FAO and were told that the subject of their deliberations was
a potentially critical influence on the livelihoods of present and future farmers throughout the
vvorld. He emphasized the importance of this Consultation to the work of FAO and his
Division in the implementation of the recommendations of Agenda 21 of UNCED. It is
necessary, he urged, to investigate how integration of environmental issues can be achieved
in practical and action-oriented programmes.

The Keynote Address was delivered by Mr. H.W. Hjort, Deputy Director-General of
FAO. He reminded participants of the urgent need for sustainable development, FAO's key
role in its promotion, and the need to know the capacity of institutions worldwide in
environment and sustainable development. The increase in world population - currently 93
million persons per year - is unprecedented and rising with 7.2 billion projected for 2010 and
8.5 billion by 2025. Levels of calorie intake are under threat, and sub-Saharan Africa in
particular is unable to meet its food demand. Thi.s puts a tremendous but variable pressure
on the quality of natural resources. He isolated a number of important questions for the
Expert Consultation. Can institutions which lag behind in environmental matters be
encouraged through the development of policy and mandates? From where will the necessary
quantity and quality of professionals to carry out appropriate agricultural education and
extension come? How can the status of women in agriculture and their access to education
be enhanced? Mr. Hjort's Keynote Address is presented in edited form for this report at
Annex 1.

An Opening Address was then delivered by Mr P.J. Mahler, Special Adviser to the
Director-General of FAO, and Assistant Director-General with responsibilities for
environment and sustainable development. He saw the theme of the Consultation not just as
how environmental issues could be integrated into agriculture, but also how agricultural
education and extension could be integrated into sustainable development. Such development
is nothing new, but poverty and affluence have in various ways led people to neglect the
important concerns of future generation.s. Because of the diversity of agriculture, policies
and actions for the environment will be very different in different places and in different
subject areas. Three main challenges arise: agriculture must intensify and this may pose both
an opportunity and a threat to the environment; agriculture must achieve gainful employment
for rural populations; global environmental threats call for a precautionary approach which
may necessitate changes in consumption patterns, especially in affluent societies. These
challenges dictate a number of high-priority options in improving efficiency of agricultural
systems, increasing resilience and minimising risks, and promoting diversity. There is,
therefore, a need for teclmological changes, an adjustment in the relationship between people
and their natural resources, and international cooperation to promote sustainable agriculture
and rural development (SARD). He concluded with some critical components of SARD, the
design of SARD strategies, and their inclusion in agricultural education and extension for
policy-makers, planners and managers. An edited text of Mr. Mahler's paper is presented
at Annex 2.
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The opening sessions of the first day finished with an introductory presentation by Mr.
T.E. Contado, Chief of ESHE and Secretary to the Consultation. He described the
objectives for the Consultation and asked participants to use their expertise in making a
technical analysis of the present situation in agricultural education and extension and
providing advice as to how improvements in integration of environmental concerns could be
made. What might be the most appropriate roles, strategies and programmes of agricultural
education and extension systems in promoting sustainable development? He asked
participants to address the main issues at several levels: local, regional, national, international
and institutional.

The Expert Consultation participants appreciated the direction and tone given to their
deliberations by the Welcome, Keynote and Opening Addresses, as well as the advice given
by the Secretary to the Consultation. In particular, they welcomed the clear objectives set
by FAO, the commissioning of twenty case studies to provide a basis upon which to assess
current practice, and the provision of two review papers of the case studies which gave
analytical evidence of comparative approaches of integrating environmental and sustainable
development themes into agricultural education and extension.





RESULTS OF THE CONSULTATION'S
ELIBERATI

Rationale for Integrating Environmental and Sustainable Development
Themes into Agricultural Education and Extension

At the outset, participants recognized the importance for the future of 'world agriculture of
the maintenance of a productive resource base supported by environmentally- sound policies
and actions which promote sustainable development. FAO's working definition of sustainable
development which emphasizes equally environmental, technological, economic and social
aspects of sustainability was accepted:

Sustainable development is the management and conservation of the
natural resource base, and the orientation of technological and
institutional change in such a manlier as to ensure the attainment and
continued satisfaction of human needs for present and future
generations. Such sustainable development (in the agriculture, forestry
and fisheries sectors) conserves land, water, plant and animal genetic
resources, is environmentally non-degrading, technically appropriate,
economically viable and socially acceptable. (FAO Council, 1989,
Review of the State of Food and Agriculture)

Arising from the Den Bosch Declaration and the Earth Summit at Rio de Janeiro in
1992, it was further recognized that there is now a strong political consensus on the crucial
need for sustainable agriculture and rural development. Our understanding of environment
an.d sustainability questions in agriculture and rural development is now seen to be
inextricably linked with other high-profile issues, such as food security, trade, rural poverty,
the role of women in society, and rapid population growth.

The Consultation recognized the importance of including the last two aspects: gender
issues and population growth. Chapter 24 of Agenda 21 stresses the urgency for global
action for women towards sustainable and equitable development. Women are major
resource users and managers. Their knowledge and experience are vital in achieving
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sustainability. They are generally the poorest group in society and have often been neglected
in the past. Their welfare is most severely affected by environmental degradation. As
exemplified in a case study from Honduras presented by Ms .P. Howard-Borjas of ESHW,
changes in international trade can have major consequences for land use and farming
strategies which in turn affect rural employment, vvromen's incomes and the conservation of
land resources. Insecurity of land tenure, the occupation of marginal lands, decreasing of
yields, malnutrition and environmental degradation are often interlinked. Agricultural
education and extension systems that are gender-sensitive could play a major role in
sustainable development. In similar fashion, population issues pose multiple threats to food
security, enviromnent and land use. The world population is projected to grow to 7.2 billion
by year 2010, up from 5.3 billion in 1990, an increase of 1.9 billion or 36 percent in 20
years (see Agriculture: Toward,s 2010 [FAO, 1993] for an analysis of population growth
trends and their implications for agricultnre). Developing countries in particular are on a
high demographic growth path with sub-Saharan Africa especially vulnerable in terms of the
highest nuniber of persons who are chronically undernourished.

Agricuitural education encompasses many levels (field, technical, intermediate and
higher) and can be formal or informal. For the purposes of this Consultation, participants
defined education in agriculture to be formal post-secondary school education at universities
and colleges and intermediate agricultural education for diplomas and certificates. Also
included within the scope of education were teaching, research and public service/outreach
programmes in so far as they encompass environmental concerns, sustainable agricultural
production and rural development. Similarly, agricultural extension was taken to mean the
educational process of advising and assisting farmers, and by implication the means of
disseminating knowledge and allocating resources better to accomplish agricultural strategies.
Both agricultural education and extension have in more recent times taken on stronger
informal roles whereby professional staff act in a developmental capacity, assisting land users
in achieving their own objectives and learning from farmers' own experiences. The concept
of the farmer as an expert in his/her own right and as a partner in development now imbues
current definitions of agricultura] education and extension. it follows, therefore, that agricul-
tural education and extension are a primary means of achieving sustainable development
concepts to various participant groups in society: planners, professionals, academics, project
workers, farmers, urban dwellers, women and youth. They are also the means of
disseminating existing good practice by farmers and on-farm experience of technical
innovations to various groups including other land users and professionals.

The challenge now is to integrge the two sets of issues: environnient, sustainable
agriculture and rural development on the one hand; and the wealth of knowledge of
individual resource's, inputs and techniques held by professionals and land users alike on the
other hand. Programmes of agricultural education and extension need to deliver to society
a balanced and integrated appreciation of these issues drawn from the needs, understanding,
experience and research of all sectors of society. The word 'empowerment' was used by
many in the Consultation to describe the process whereby responsibility for the environment
and for sustainable development is transfen-ed to all participant groups in agricultural
education and extension, Students and local people especially should be assisted to analyze,
prioritize and take action on their own situation. Most participants felt that such
empowerment and the development of hmovative local m.odels of `self-action' are the most
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effective means of assuring SARD. This is a substantially different emphasis from the
classical top-down delivery of science and technology to students and farmers. Integration
of environmental and sustainable development themes into agricultural education and
extension would mean not just multi-disciplinary efforts to achieve the right message but also
the active participation of all groups in society in the development of the message and the
implementation of solutions.

In such a model of agricultural education and extension, the role of educators and
extension agents would evolve to that of being facilitators and partners with students and
farmers. A difficult balance would have to be achieved between providing advice and acting
as partners. For any individual country and agricultural institution, this balance will depend
upon the prevailing culture, the current nature of the institutions, the willingness to change
and the rapidity with which innovative methods of analysis and learning can be promoted.
Participants coming from an educational background generally saw the process of change to
be achievable within a reasonable time-span. Those from agricultural extension organizations
were less certain that the traditional extension advisory approach could be quickly replaced
by dialogue and partnership. A full partnership including students and farmers to deal with
environmental and sustainable development questions may be less feasible in some cultures.
Nevertheless, the Consultation recognized the desirability of fostering a new approach more
widely and intensively than hitherto.

The Consultation identified three general issues common to both agricultural education
and extension that might affect the challenge of integration.

First, the complexity of the problem was acknowledged. There is an intrinsic
complexity in environmental issues as a result of the interplay of natural, social, economic
and political forces. Sustainable development involves both the bio-physical and the socio-
cultural environments. There are no blueprint solutions: different countries face different
problems and have different capabilities to solve their environmental problems. Element§
of the diversity include natural resource availability, economic resources, institutional
capacities and legal frameworks. Diversity often leads to inequality which in turn gives rise
to conflict. Such conflicts may in turn deplete the natural resource base and damage the
ability of governments to address long term sustainable development.

It was also noted that the traditional approach of disaggregating complexity in
environmental and sustainable development issues into a number of single factors is
inadequate. A multi-disciplinary approach is called for. Sustainable improvements demand
multi-factor analyses across technical sectors with especial emphasis on the impact on socio-
economic, gender and cultural aspects of farming communities.

Secondly, it was recognized that there is often a mismatch between the nature of the
institutions involved in agricultural education and extension and the character of
environmental problems. In developed countries, institutions involved in agriculture have for
historical reasons devoted their resources to 'production agriculture'. This has involved
research, education and training emphases on single commodities, high-input techniques and
maximizing yield outputs. While not completely missing, the integration of non-agricultural
issues for rural development purposes was not usually stressed. When universities and
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extension services were set up in developing countries, the developed country model was
transferred. 'Production agriculture' maintained its prominence. The complexity and lack
of understanding of socio-cultural systems made integration of developmental issues into
agriculture even more problematic in developing country environments than they had been
in developed countries. Now, with scarce financial resources, developing countries will need
substantial assistance to address the complicated challenges of environmental and sustainable
development within their programmes of agricultural education and extension. FAO was
advised to take a leading role in setting the new agenda, providing policy assistance and
soliciting international funding.

Thirdly, there is a pedagogic challenge in current debates about enviromnent and
sustainable development which involves 'ways of learning' and 'ways of knowing'. Through
these terms, the Consultation strongly recommended the development of new paradigms as
alternatives to traditional top-down approaches. Learning from farmers' experiences,
participatory planning, the use of indigenous technical knowledge and open learning systems
are approaches which should be given greater attention by agricultural education and
extension programmes. Youth in particular are a priority target audience in formal and non-
formal education programmes for new ways of developing understanding and knowledge.
The imposition of rigid technical solutions, however well-meaning and well-researched, is
unlikely to assure sustainable development. Rather than be provided with fixed answers,
students and land users would be better equipped if they had the skills and knowledge of
problem-solving techniques. Consultation participants supported the idea that what is needed
today is more dialogue with farmers' and a better development of 'conversational networks'
of organizations, communities and individuals.

The pressing need for integration of environmental and sustainable development
themes into agricultural education and extension was fully endorsed. Participants recognized,
however, that such integration holds major challenges and may involve a substantial change
to current procedures and actions as well as some additional funding. Different institutions
may be needed which actively promote the new paradigms and are able to respond flexibly
to the substantial demands of integration. Agricultural education and extension needs to be
placed firmly back into the context of sustainable development; merely seeking the inte-
gration of a handful of environmental themes into agriculture will not be sufficient.

Nature and Scope of Current Involvement and Activities

The Consultation endorsed the principal findings of the two review papers which analyzed
the current status of agricultural education (Annex 4) and agricultural extension (Annex 5)
through two sets of specially-commissioned case studies. It was generally confirmed that,
while developed country institutions have for some time been including environmental
concerns into their curricula and programmes, this has usually been only partial and often
in the context of 'production agriculture'. For developing country institutions, prior to 1990
little attention had been paid to environmental themes. However, in very recent years a
number of innovative programmes have been developed which have the potential for forming
a basis of 'good practice' and, with international cooperation and suitable funding, being
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transferable to other countries. FAO's role as a catalyst and as an information net ork was
stressed as being especially important.

Deriving from small group discussions followed by a plenary session, the Consultation
identified a number of principal lessons from current practice in both agricultura] education
and agricultural extension. An immediate task is to appraise all technologies in their
suitability for sustainable agriculture. This calls for better research-extension-training
linkages and the participation of farmers, professionals in government departments and
academics in higher agricultural education institutions. The need for interdisciplinary
research, which places a demand on educational institutions to adapt their structures to
accommodate work across traditional departmental boundaries, was reiterated.

Participants emphasized that current practice demonstrated that there needs to be a
change in attitudes, approaches, leadership and funding in order to accomplish SARD
through agricultural education and extension programmes. Present conflicts between
environmentalists and land users need to be mitigated by appropriate education, training and
extension activities to both parties. Committed leadership is essential. Open-mindedness,
a willingness to accommodate the special interests of different groups (e.g. women) and
attitudinal changes will be necessary in what will be often protracted negotiations between
industrialists, land users, professionals and governments over changes to current practice.
National level legislation is essential to give an underpinning to policy, and environmental
programmes are generally strongest where education and extension institutions bave an
explicit environmental mandate. Inter-regional and international cooperation may help, as
well as clear direction and financial resources from international bodies such as FAO, UNDP
and the World Bank.

For agricultural education specifically, the current situation suggested to the
Consultation that agricultural curricula should be adapted or restructured to address issues
related to the conservation of natural resources and the protection of the environment. Both
specialized and broad-based education will be required in order to sensitize students to
enviromnental and sustainable development issues, depending on educational level and the
specific environmental problems of the areas in which the graduates will work. In order to
achieve such changes, the training and redeployment of teachers may be needed along with
the greater involvement of students and younger staff in the design of new curricula. There
was a recognized need for strengthened university research programmes and better linkages
with national agricultural research stations. With universities being the training grounds for
research scientists, it is imperative that faculty members be well trained and prepared to deal
with issues related to SARD. There is also scope for cooperation between agriculture and
allied departments, and with the community, in dealing with environment and natural
resource subjects.

For agricultural extension, it was recognized that many extension organizations have
difficulty in adapting to and addressing environmental and sustainable development issues.
Environmental materials produced are often too general, there is little quantitative assessment
of the impact of extension materials (even though their quality is sometimes good) and there
appears to be a discrepancy in the provision of materials between what farmers perceive as
high priority and what extension actually provides. :Vluch of the environmental message
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deals with agricultural practices, land stewardship and legal obligations rather than with
developing a wider appreciation of environmental issues. Some aspects, such as biodiversity
and global impacts, are usually by-passed entirely, being seen as of little consequence to local
issues. Notwithstanding the availability of much good educational and training material, the
lack of inputs to extension from environmental agencies and other non-agricultural bodies
was noted with concern. In the particular situations where non-governmental organizations,
women's groups and youth were involved in extension, there was better scope for an
understanding of sustainable development. A wide range of groups should be involved in
extension messages, including rural and urban populations, input suppliers and credit
organizations.

Improving the Integration of Environmental and Sustainable
Development Themes into Agricultural Education and Extension

The main deliberations of the Consultation were focussed on the role of education and
extension in matters related to sustainable agriculture and rural development (SARD) and
how this role should be expanded to meet the needs of farmers, students, consumers and the
public in general. Some examples of 'good practice' were noted in the case studies, but it
was recognized that, because the environmental imperative is still comparatively new for
many institutions and agencies, current policies and actions tend to lag behind the
development of thinking at international meetings such as the Earth Summit or amongst
experts as represented by the Consultation group. Most improvements must necessarily
emanate from implied deficiencies in current practice as evidenced from the case study
reviews and from Participants' direct experience.

Many recommendations were made throughout the course of the Expert Consultation.
Valuable suggestions were made for improving the integration of environmental issues in
agricultural education and extension in informal discussions and as a by-product of the
analysis of the current situation. Many of the recommendations came from the working
groups on the role of agricultural education and extension and on specific suggestions for
irnprovement. Some suggestions arose during the work of report drafting groups. The many
proposals are captured in this report from the written summaries of the various session
rapporteurs and the notes of the General Rapporteur. For convenience and to assist the
practical implementation of the recommendations, suggestions for improvement of integration
are grouped under eight 'issues':

Issue 1: Roles and Functions

The case studies commissioned for this Expert Consultation revealed a large variety of roles
and functions in agricultural education and extension systems. In the context of the
Consultation, a primary role of an educational or extension institution must be to articulate
the concerns and assist the learning of its clients - students, education and extension staff,
other professionals, field workers, farmers, the general population. Teaching as merely the
delivery of messages should give way to joint action and planning by all participants. The
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goal of this learning process is to ensure the sustainability of the use of agricultural
resources. Existing commitments of providing education and advice on such matters as
production agriculture, specific techniques and crop recommendations must not be
jeopardized, but rather be integrated with the overall theme of SARD.

The Consultation recognized that these multi-purpose roles and functions are
extraordinarily challenging to achieve, but that, unless some improvement were made on the
current situation world-wide, the goal of SARD is unlikely to be realized. Some educational
institutions have managed to develop new programmes with new ways of learning that
encourage the broad vision needed to include the diversity of issues in sustainable agriculture.
Other institutions have simply cobbled together existing courses, hoping that the necessary
integration would spontaneously occur. Participants felt that integration is probably already
achieved by the best and most innovative students but that only through planned programmes
of integration involving all parties would a wider coverage be accomplished. A reluctance
has been noted in some teaching faculty to discuss SARD issues in depth and in a
participatory manner with farmers and students. For some institutions, a complete
reorientation and re-design of courses may be needed, including induction courses in field
methods and communication skills, retraining of teaching staff and the development of new
learning techniques.

Similarly, agricultural extension agencies have had difficulty in identifying and
adapting to new roles and functions. One of their principal problems has been the loading
of agencies with additional, demanding tasks. In many countries, extension organizations are
treated as the frontline for interaction with farmers and rural dwellers, dealing not only with
transfer of technology but also legislation, subsidies and input supplies. Clearly, it is not
feasible to create yet another burden for these hard-pressed extension agents. The challenge
is how to re-address the imperative of environmental protection with existing messages and
how to re-emphasize the participatory nature of the development and delivery of extension
messages. This requires that extensionists learn to promote true dialogue with their many
clients - farmers, researchers, educators and others. A reappraisal is called for to assess the
scope of roles and functions of extension systems to promote SARD. It has, for example,
been feasible in some countries to privatize certain functions such as advice on inputs to
commercial organizations while retaining functions of advice on matters such as conservation
and reforestation which have wider societal implications. In other countries, NGOs may be
better placed for close liaison with local communities on conservation matters.

At a national level, the Consultation called for a clarification of roles and functions
of all agencies dealing with environment and sustainable development. There is potential for
very considerable confitsion between the roles of different departments in universities and
colleges, and different ministries and agencies dealing with environmental matters. It is not
necessarily best to set up specific departments and agencies to handle environmental
concerns. Good practice in many countries shows that SARD may be better achieved by
coordination of existing departments and the shouldering of the responsibility for the
promotion of integration by all professionals in education and extension. The specific
solution for any one country or institution will depend on the culture and accepted practice.
However, the Consultation urged that the best way to accommodate the necessary roles and
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functions be explicitly considered by all institutions with the view to building on present
opportunities and avoiding current weaknesses.

At the international level, FAO is in a position to accelerate the examination of roles
and functions. It could, for example, assist with the preparation of documentation on the
possible options for integration of environmental and sustainable development themes into
agricultural education and extension. It is in a unique position of authority and trust amongst
both member governments and professional workers to offer unbiased, professional guidance
in these matters designed for the specific conditions of each country and institution.

issue 2: Policy and Mandate

Educational institutions and extension organizations draw their environmental mandates from
a variety of sources ranging from the individual initiative of a teacher or professor, through
departmental instructions, accepted professional practice, to national level decrees and
legislation. At times; environmental issues may be mandated by donor agencies where it is
felt that insufficient attention would be paid by local institutions. The Consultation
emphasized the importance of developing clear policies on environment and sustainable
development, and written mandates for all relevant institutions.

Without a persuasive, effective and unambiguous set of directives for good working
practice, articulated in the form of high-level policy and agency mandate, the current ad hoc
approach to environmental matters will likely continue. In some places and some subject
areas, SARD will be promoted but more through the diligence of informed individuals; in
other places, environmental matters will be ignored because of institutional inertia.

At all levels (local, national and international), the Consultation recommended a
clarification of the terms `sustainability", 'sustainable agriculture' and 'sustainable
development'. While there are many definitions, including that of FAO's, there is for many
people,, particularly amongst field workers and extension agents, a lack of understanding of
the broad scope of enviromnental issues. This, of course, has wide-ranging implications for
the content of programmes (see Issue 5 below), but the problem has its basis in a lack of
clear policy directions. All too often, short-term expediency and crises dominate working
practice to the detriment of long-term sustainability issues. Well-trained workers need the
backing of clear mandates and policies in order to prioritize their day-to-day activities.
Similarly, students and educators need the support of policies on the environment which can
be translated to changes in curricula and subject matter at all levels. Support and advice
should be given by national and international bodies on the development of appropriate
policies and mandates for the integration of environmental and sustainable development
themes; these will vary according to the level and nature of the organization, and the degree
and scope of the potential environmental problems.

At the national level, the Consultation called for the development of better linkages
between policy and action. While recognizing that most countries do have policies on
environmental matters and at least rhetorical backing from national leaders on the importance
of SARD, participants felt that this is too rarely translated into institutional mandates which
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give guidance as to the practice of sustainable development. National conservation strategies
and similar documents are a good start, as is the creation of environmental secretariats, but
there is an urgent need for policies which encourage liaison between various departments
with responsibility for development and environment. Coordination is required to ensure
complete coverage. A similar challenge is posed in educational institutions where policies
and mandates rarely encourage cross-departmental teaching or multi-disciplinary courses.
It follows that pre-service and in-service training should be guaranteed for inclusion in all
programmes. It should be the responsibility of each country and national-level institution to
articulate appropriate policies to effect the needed changes to current practice.

At the international level, the Consultation recognized the central leadership role of
FAO and other international organizations in creating international forums for the discussion
and development of policy and in the setting of mandates. While recognizing that FAO is
necessarily restricted by the wishes of its member governments, the Consultation felt that
more could be achieved in assisting national institutions in developing policies. FAO has a
particular role in helping with the development of policy on global environmental impacts
and assisting with the amelioration of potential cross-border issues such as soil erosion and
flooding. A greater proactive role in these matters, further developing the policies of Agenda
21 and other international agreements, would be helpful in creating the right international
political climate for the international promotion of SARD.

Issue 3: Institutional Capacity

Any introduction of new ideas into an organizational system requires a willingness to
accommodate the ideas and an ability to adapt the institution to enact the new policy and
actions. Environmental and sustainable development issues cut across traditional academic
subject and departmental boundaries. They demand an appreciation and working knowledge
of technical and economic skills, and of scientific and social analysis. These are rare
combinations within a single agency or institution. Where they do occur, individual
specialists are not accustomed to working together. Traditional science has tended to move
towards increasing specialization within a discipline - the very opposite to what is required
in the analysis of sustainable development criteria. Social scientists often have inadequate
capacity to handle the results of ecology, soil science, agronomy, forestry and the like in an
integrative manner with their own specialisms. For individual professionals, these difficulties
will be addressed further in Issue 7 below. Cross-disciplinary and team approaches can only
occur in the right institutional environment, with motivated people in a reward system that
recognizes the complexity of sustainable development.

Virtually every country has a system of higher education in agriculture that
encompasses teaching, training, research and advice to government and the fanning
community. Resources for education have often not been commensurate with the importance
of agriculture in the Rational economy, and many such institutions, especially in developing
countries, find themselves starved of funds and incapable of performing more than their most
basic function of teaching. The Consultation emphasized that environmental matters should
not just be an added burden on institutions. What is often needed is flexibility within the
institution and a willingness to change current curricula. The Consultation recognized that
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the academic world might be difficult to change, and therefore stressed the requirements of
leadership and schol.arship on how best to promote SARD. Related to the academic inertia
found in many educational institutions is the vital need to develop innovative and more
participatory methods of analysis and learning. Willingness to cooperate with other
organizations, especially at the local level with women's groups and NG0s, should be
fostered. The tendency to try to accommodate all aspects of sustainable development
expertise wholly within one organization should be resisted. Inter-departmental working
groups and special action committees have assisted institutional collaboration in some places.
University research programmes have in some cases had positive influences on the content
of teaching curricula.

Similarly, agricultural extension organizations need to change. It is clear that in
nearly all cases, the institutions do not have the capacity to take on any further major
responsibilities such as enviromnental monitoring or specialist support for rural development.
Already, the spread of Subject Matter Specialists (SMS) along with more general
extensionists and field workers is dangerously thin. For a few organizations that have
devolved many extension functions to other agencies, it may be rational to appoint
environmental SMSs; an SMS with the job of integrating SARD into extension programmes
could be useful. But to expect the typical multi-function extension organization to take on
a cadre of SMSs in environmental matters is unrealistic on two counts: first, it treats
environmental and sustainable development issues as yet another discrete topic; secondly, it
transfers responsibility for considering environmental matters to a few persons, inviting
others to ignore potential environmental problems. Both tendencies would be extremely
risky. Instead, an enhancement of capacity within agencies is called for by restructuring and
retraining (see Issue 7) which would not necessarily require additional budgetary provision
except initially. A change of attitude and a willingness to broaden horizons and a
consideration of doing things differently may be necessary. Certain functions could be given
to agri-business field advisers and NG0s, and the extension agency itself could take more
of a coordinating role (see Issue 1 above). Institutional support to farmer and community
groups is often an effective way of reaching more people particularly in environmental
matters. These structural and attitudinal changes could enhance the total capacity to integrate
environmental and sustainable development themes into extension without necessarily
increasing the total size of the organization. Indeed, in at least one of the case studies, an
agency had become smaller and more focussed on its envirorunental mandate as a result of
restructuring. This may not be applicable in all cases, but it does demonstrate that innovative
ways of increasing institutional capacity can be designed for specific circumstances and these
may not increase the total burden on govertunent resources.

At the national level, the Consultation recommended much closer liaison, integration
and cooperation between agricultural institutions and other organizations. There is much
duplication of effort locally. A rationalization of functions would increase total institutional
capacity. A promotion of leadership within communities would also decrease the burden on
formal government agencies, thus allowing them the spare capacity to take on wider societal
functions such as promotion of sustainable development. In educational institutions, courses
and modules could be drawn from elsewhere. In extension agencies, the Consultation
resolved to redefine the institutional responsibility as "helping local people make informed
choices about their own welfare" . National institutions involved in agricultural education and
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extension must adjust their capacity to achieve this redefinition and should evaluate their
capabilities for an expanded environmental emphasis. Within all institutions, the presence
of appropriate intellectual capability and the capacity to undertake in-service training must
be assessed.

At the international level, FAO can play an expanded leadership role in developing
institutional capacity. Not only can it lead by example in the type of analysis it provid.es to
member governments, but also it can act as the catalyst for change and restructuring. The
Consultation urged FAO to identify possible institutional options that might promote SARD
and then to assist governments to evaluate the capabilities and capacities of their own
institutions to carry out the required actions to achieve the desired institutional capacity. The
integration of environmental and sustainable development themes also demands coordination,
facilitation and consolidation of efforts. While no single model of integration is appropriate
to all circumstances, repositories of information on good practice and successful experience
should be available. FAO is ideally placed to be such a repository. It could also encourage
pilot activities where programmes and approaches can be developed and field tested as the
first steps in developing regional centres of excellence in the promotion of SARD.

Issue 4: Target Groups and Coverage

Generalized approaches conveying uniform messages and advice are unlikely to be sufficient
to achieve integration of environmental issues into agricultural education and extension. At
its different levels, education should be designed specifically for the current knowledge,
background and experience of students. The enviromnental content in any curriculum may
be provided as single specialist courses dealing with such aspects as environmental impact
assessment or it may permeate all courses. Because SARD is such a fundamental part of all
work in agriculture, the Consultation felt that the latter approach is to be preferred, but it
recognized also the need to develop multidisciplinary skills through specialist courses in
ecology and sustainable development. Agricultural extension also has to have its various
messages targeted to specific groups. To reach all land users with appropriate environmental
messages demands specific targeting of groups with appropriate materials and through
accessible media. Beginning with young persons, formal and non-formal education should
concentrate upon an early and life-long appreciation of the necessity of SARD. Because the
ratio of farmers to extension workers is very high in some developing countries, use should
be made of a variety of communications technologies (see Issue 6 below)

Evidence presented to the Consultation through case studies suggests that extension
workers tend to engage certain groups more than others - typically men and the affluent,
leaving aside the poorest, women and youth. In many countries, there are at least as many
women farmers as men. They are likely to suffer most from environmental degradation.
A special effort should be made to reach them using women's groups, NGOs and female
extension staff. In agricultural education, most case studies reported the development of
specific materials for different target groups, but there has been little evaluation of the
effectiveness or appropriateness of such targeting. Many people have an inadequate
understanding of what sustainability is, how it might affect them and the differential impact
of environmental problems between men and women, old and young, and rich and poor. A
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more targeted approach to the integration of environmental issues into SARD is clearly
necessary.

At the national level, the Consultation recommended the development of a greater
awareness of the needs of different groups in society in regard both to their potential threat
to the environment (e.g. the marginalized poor farming steep slopes) and to opportunities
afforded by their skills, local knowledge and understanding of farming in often hazardous
environments. This awareness has to start at an early stage in education, but it should also
be included in training and reorientation of current educators and extension staff. Curricula
need revision and new instructional material should be developed and evaluated. Agricultural
education has to serve the whole community, consisting of producers, consumers,
manufacturers, rural and urban people and so on. The only feasible means of achieving full
coverage and reachin.g each group is by targeting appropriate material. An especially
challenging target group is die illiterate: in some places, these are the majori.ty of the
population.

At the international level, organizations such as FAO should continue to develop
educational and training inaterials which both emphasize the different needs of various groups
and provide practical suggestions for reaching the more elusive groups. International
cooperation is warranted in the development of tnaterials specifically for groups such as
extension workers', resource-poor fanners and minorities. Such materials could include new
curricula, instructicidmanualS on problem-solving techniques, and multi-media ex.tension
support devices. FAO has a 'Particular role in creating a climate of professionalism where
interdisciplinary work and developmental approaches are no longer thought by many subject
matter specialists to be inferior to narrow specialization. The targeting of in-country
professionals is recommended through a number of regional and sub-regional vv-orkshops
using materials similar to those developed for this Expert Consultation.

Issue 5: Emiironmental Content and Extension Topics

The environmental message and.requirements for social and economic development vary
from country to country depending on the nature of the physical environment and the level
of human development. 'A prior condition for all environmental ,messages is that they must
be prepared in such a way as to foster dialogue and diseussion. Educators, extensionists and
their clients must immediately perceive the rationality of the efivirOnmental message both for
themselves and society in general". Strident lecturing as .to.the necessity of .environmental
protection and sustainable development without discussing the reasons for such care is
insufficient and may .even be counter-productive.

The Consultation noted the extraordinarilY wide range and scope of enviromnental
messages. An impressive array of topics is currently addressed by various institutions,
though there is a need to improve coverage of some topics such as biodiversity, low-input
agricultut-e and global impacts. A disparity was noted between topics covered in developed
and developing countries. In the former, issues such as waste management and pollution
control feature, while in the latter, erosion control forest development and farm inputs are
regularly mentioned.
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In line with the desirability of demonstrating the benefit of an environmental
perspective to agriculture, the Consultation discussed current content of educational curricula
and extension messages. Participants found that environmental issues related to commercial
agriculture feature most strongly. For example, the safe use of pesticides and efficient
application of fertilizers appear on most agendas; these have cost-benefit as well as
environmental implications. Such 'tagging' of environmental issues to cost-efficiency is a
viable way of integrating the right message. However, the Consultation recognized that there
are many aspects which cannot immediately be related to production increases, in which
investment into environxnentally-friendly techniques now would only have long term returns.
These particular aspects require new means of expression and the support of additional
research.

The Consultation was especially concerned about the nature of some environmental
messages that tend to brand the land user as villain. A recognition needs to be imparted to
all strata of society that it is often the political, social and economic climate that forces land
users to carry out detrimental practices. The spread of negative messages about the actions
of land users and the attribution of blame for harmful impacts should be avoided. Otherwise,
negative responses will be invited from the very land users which society demands to be the
guardians of natural resources. The proper analysis of the causes and consequences of
environmental degradation would most appropriately feature in basic and advanced education
as well as in the training of extension workers. Reaching youth with an introduction to
environmental issues in an agricultural context is vital.

At all levels, the Consultation suggested a re-examination and reappraisal of the
content and nature of environmental and sustainable development messages in agricultural
education and extension. In accord with new ways of learning (see Issue 6 below), the
Consultation recommended that multi-disciplinary and multi-agency approaches be used in
the design of enviromnental 'messages. Faculty and students, as well as extension trainees
and farmers, should be directly involved in drawing up the agenda of environment and
sustainable development issues; they should also be participants in developing solutions. The
aim should be to develop integrated course modules which more accurately reflect the
interdependent nature of the 'real world' and the causes of environmental problems. The
Consultation did not recommend a minimum number of environmentally essential topics: such
prescription would stultify the development of new curricula and n.egate the importance of
the participatory approach which is felt to be critical if real progress is to be made. Through
core and foundation courses, a menu of possible options might, however, be prepared in
order to guide educators and trainers in the range of topics and the ways they could be
integrated with other aspects of environmental edu_cation and extension.

At the national level, the Consultation urged govertunents to insist that their own
institutions develop appropriate curricula with environmental messages that support the
government's own development priorities. National conservation strategies (see Issue 2
above) could assist in the setting of priorities and the formulation of effective methods of
integrating environmental messages.

At an international level, scope exists to foster the development of environmental
materials that will assist national progress towards effective agricultural education and
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extension systems. Through further development of educational and training materials and
the organization of regional workshops, FAO and other agencies could make a substantial
contribution. White both technical and problem-solving skills are required, the specific
content of the environmental message in training materials needs to be coupled with the
encouragement of students to think and to analyze their own situation. There are a number
of subject areas and problem solving appraoches where FAO should continue to set the lead:
for example, gender issues in environment and sustainable development; biodiversity;
desertification; global warming and climatic change.

Issue 6: Integration Approaches and Methodologies

Following from Issue 5, the Consultation highlighted the strategic importance of how the
environmental message could be integrated and how it could be delivered along with
mainstream agricultural education and advice. This is seen as perhaps the most difficult of
all the challenges because it involves the interaction of teachers with their students and
extension agents with their clients. If this interaction is ineffective or if it recreates top-down
delivery of environmental imperatives, then the goal of integration is unlikely to be achieved.
Participants wished to stress that 'preaching' about the importance of environmental matters
is less effective than encouraging students and farmers to discover the importance for
themselves and identify potential solutions. It follows, therefore, that integration approaches
and methodologies must to an extent be innovative and challenging to traditional agricultural
education and extension systems.

The interactive discussion of environmental issues was recognized as one of the areas
where present educational and extension institutions are often deficient. Environment and
sustainable development have usually been seen as yet another module or course, or another
extension message to communicate. True integration in all sectors of land use - crops,
livestock, fisheries, forests, wildlife, tourism - has probably not been achieved anywhere.
In a few programmes, environmental concerns have been reasonably well integrated, but the
number of issues addressed is small In other programmes, an environmental education
tnodule or additional burden of extension responsibility has merely been added. The process
of integration must be accelerated with the ultimate aim of making envirornnental issues
inseparable from the production goals of farmers and the needs of society for a safe and
secure environment.

At all levels, local, national and international, the Consultation recognized the need
for coordinated development of communication technologies and new systems of delivery of
integrated environmental messages that are more effective than at present for the various
target audiences (see Issue 4). Integration could be better achieved through multi-media
technologies. Some suggestions included role play, computer garnes and software, small
group discussions, case studies and field projects, participatory research, on-farm demonstra-
tion, learning-by-doing, distance learning via television, radio and satellite, electronic-mail
conversations and conferences between academics, farmers' networks, special interest groups
and so on.
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At the national level, there is a need to seek collaboration among the various agencies
responsible for agriculture, environment and development. This would include agriculture
faculty, planners and government field workers, as well as NGO staff. Each bring with them
differern approaches and perspectives which would enrich the whole process of achieving
integration. Respect for the skills of others at different levels is important, The Consultation
noted with concern that mutual suspicion sometimes occurs between agencies and between
different specialists. Governments, by their authoritative lead in such matters, can greatly
enhance the effective integration and delivery of environmental messages.

At an international level, there is scope for considerable cross-fertilization of ideas
and approaches between countries. Innovations in how students and farmers acquire
knowledge and in how they develop an ability to analyze their own environmental situation
require careful assessment through the examination of comparative experience.
Dissemination of ideas and discussion of alternatives is essential. FAO could accelerate the
process through organizing regional workshops as already suggested for Issue 5.
International organizations could also be effective in developing multi-media techniques
applicable to a range of target audiences and circumstances through programmes of technical
cooperation among the more industrialized and less developed countries.

Issue 7: Training and Reorientation

The Consultation identified the need for substantial change in many agricultural education
and extension systems in order to encompass environmental concerns. Not only should the
roles, fUnctions, policies and mandates be clarified, but also a restructuring of institutions
may be needed and the content and messages in education and extension may have to be
redefined. This will take properly trained personnel with a sufficient breadth of expertise.
It will also take persons who are willing and able to go beyond the narrow confines of their
specialist discipline.

The extent of needed change is variable. Some educational institutions and extension
agencies have scarcely changed from their established departmental lines with rigid
demarcations among specialists. Others have taken on a far more proactive developmental
role, working with other institutions and adopting more participatory approaches at local level
and taking on coordinating functions at provincial and national levels. For existing staff,
such changes may demand alterations in attitudes and activities. Many may have to 'unlearn'
old ways - for example, yield maximization through high inputs - and integrate into their
teaching, a capability for analysis, research and advice to farmers on alternative ways of
achieving a livelihood without jeopardizing others in society and future generations. In these
new 'ways of learning', educators and extension agents are helpers and facilitators, rather
than suppliers of knowledge. Because these can be difficult changes to make, training and
reorientation carried out in an understanding but positive manner, will be essential.

At the national level, planning for progressive staff education and reorientation is
needed. Through initial courses, in-service training and team approaches, a IleW approach
to learning can be promoted. Professional responsibility for environmental matters needs to
be engendered, through professional associations (such as teaching unions and agricultural
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societies) and through better provision of staff development services within the institution.
Many organizations have staff development and training officers with responsibility for
enhancing internal capability of staff to achieve new goals. National governments should set
the lead in this regard. Education.al institutions themselves, ideally at the vanguard of deve-
loping new skills in communication, should promote the new 'ways of learning' and
interdisciplinary capacity in staff and students. At the same time, new modes of analysis are
required which account for gender issues, inequities in society and cost-benefit considerations
and which are accessible to technical specialists, social scientists, students and farmers.

At the international level, while recognizing the limited role of organizations such
as FAO in directly conducting training for local and national staff, the Consultation
recommended a more sustained effort by the international community in striking the balance
between disciplinarily and integration. This would mean, for example, wider dissemination
of key recent documents such as Agriculture: Towards 2010, Women in Agricultural
Development.- FAO's Plan of Action and Harvesting Nature's Diversity in a variety of formats
and in sufficient quantities to reach field workers, professionals and academics. International
organizations have a particular responsibility for dissemination of information about global
environmental impacts and the less tangible threats to sustainable development, such as loss
of biodiversity and climatic change. Through the production of appropriate teaching and
learning materials, the reorientation of extension practitioners and educators could be
accomplished in cost-effective form. In other words, the Consultation felt that FAO should
be more active in helping to set the agenda for pre-service and in-service training.

Issue 8: Funding and Resource Allocation

New developments usually require additional resources. The Consultation recognized the
severe constraints on funding for agricultural education and extension. In some countries,
structural adjustment programmes have frozen replacement and additional recruitment of
personnel. In other countries, agricultural services are being privatized and educational
budgets cut. The expectation of substantially increased resources is unrealistic.
Nevertheless, participants in the Con.sultation from developing countries repeatedly stressed
underfimding in the agricultural sector as one of the principal constraints. Addition.ally, low
salary and reward levels for government fieldworkers and some professionals in developing
countries contribute to poor morale and lack of willingness to take new initiatives.

It can be seen from the Consultation's recommendations on institutional capacity
(Issue 3), environmental content (Issue 5) and integration approaches (Issue 6) that the broad
thrust of the meeting's suggestions are related to restructuring, reorganization and
reorientation, rather than additional courses and responsibilities. True integration involves
incorporating environmental messages into all components; it does not involve another tier
of responsibility requiring commensurate additional funding. Integration may, however, need
an additional staff member in each organization with specific responsibility for the
development and proniotion of environmental messages.

The process of adaptation to the new imperatives will, however, need funding.
Retraining requires the provision of workshops and seminars. The development of new
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methods of analysis and ways of learning may be expensive: for example, in field projects.
The direct participation of farmers may, however, be more cost-effective in the longer term.
Additional budget will be needed to produce support and training materials. In part,
resources could be sought from banks, agri-business, commodity associations and farmers'
groups. Core funding will likely have to remain with government. Political will, the level
of importance attached to SARD and competing demands will inevitably determine the level
of funding and hence the overall scale of operation of agricultural education and extension.

At the national level, it is stressed that environmental matters and SARD should not
be an added burden on institutions (see Issue 3) and on overall funding. Nevertheless, the
Consultation recommended that the investment of additional educational and training funds
into reorientation about environmental issues will repay large dividends to society in the
medium term. At the same time, resource allocations should be examined to find areas
where mutual interests between organizations in environmental matters could be exploited
more efficiently to use available funds. Redeployment of staff or the creation of coordinating
institutions and departments could achieve both cost savings and better integration, thus
freeing resources for implementation projects and programmes of direct assistance to farmers.
Again, political will is important.

At an international level, FAO and other agencies can assist the process of
reallocation and re-examination of priorities. Studies of member government's whole
provision for environment and sustainable development would provide baseline information
for the determination of actual funding levels. FAO has the skills and expertise to provide
independent and impartial advice. At the same time, international agencies are urged to seek
resource provision for studies of structural changes to institutions and the reorientation of
formal and non-formal educational programmes.
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Introduction

It is my pleasure to welcome you, on behalf of the Director-General of FAO, to this Expert
Consultation on the Integration of Environmental and Sustainable Development Themes into
Agricultural Education and Extension Programmes. We are most appreciative of your
interest and willingness to participate, and look forward to your insights and guidelines for
action on this important topic.

The 1992 UN Conference on Environment and Development (UNCED) stressed the
urgent need to promote sustainable agriculture and rural development in order to satisfy the
growing demand for food and other agricultural commodities. The report of UNCED, titled
Agenda 21, recognizes that one of the main tools for achieving sustainable agricultural
production and rural development is human resource development. And it is the world's
agricultural education and extension institutions which have the primary responsibility for
educating and training the human resources that will be needed to attain sustainable
agriculture and rural development.

In order for FAO to perform its advisory and technical assistance roles, it must have
a clear understanding of the concept of sustainable agriculture and rural development
(SARD); it must also have a clear understanding of the capacity of the global agricultural
education and extension system to provide leadership in integrating environmental
considerations into the SARD process, It is in this context that this Expert Consultation has
been asked to:

examine the involvement of agricultural education and extension institutions in
environmental and sustainable development;

identify the roles, strategies and approaches of agricultural education and extension
that could contribute to the effective implementation of Agenda 21 of UNCED;

identify issues, policies and lines of action to improve the role and contribution of
agricultural education, training and extension institutions in environmental
management and sustainable agriculture and rural development.

Sustainable Development: Critical Issues and Challenges

This Consultation takes place at a time when there is widespread concern about our collective
ability to ensure that all people have access to the food they need for an active and healthy
life: at the same time, there is concern that producers of food should meet this challenge by
using methods that will maintain or improve the quality of the natural resource base. To do
so, we will require sound nutritional, environmental, agricultural and rural development
policies, environmentally friendly food production technologies, more appropriate use of
natural resources, and the development of human resources.

The Population Factor

Although the rate of population growth for the world as a whole reached its peak and began
to decline more than two decades ago, the actual increase in population is unprecedented and
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still rising. During the current decade, the annual average increase is expected to be in
excess of 93 million people.

In 1990, the earth's population reached 5.3 billion. It is expected to be 6.2 billion
by the year 2000, come close to 7.2 billion by 2010 and climb to nearly 8.5 billion by 2025.
The high population growth areas are Africa and the Near East, but the largest annual
increases are still taking place in South and East Asia. Between 90 and 95 per cent of the
increase in world population will be in the so-called developing countries.

Food Production

Although the rate of growth in food production has also declined, it has exceeded the rate
of growth in population. According to our recent study of prospects towards 2010, growth
in food production will continue to slow, but will still exceed growth in population.

However, progress has been - and will continue to be - uneven. The region of
primary con.cern is Sub-Saltaran Africa, which has been unable to maintain per capita
production. In general, increased reliance will have to be placed in the future on the
relatively few countries that have the capacity to produce more than they can use. By 2010,
the developing countries as a group are likely to turn from being net agricultural exporters
to net importers.

Nutritional Status

Nutritional status has improved, and both the percentage and the number of persons seriously
undernourished have declined from earlier peaks. Today, there are on average some 2,700
kilocalories available per person per day (around 3,400 in the developed countries and 2,500
in the developing countries). The only region to have made no progress in improving food
supplies is Sub-Saharan Africa. Although considerable progress has been made in South
Asia, availability remains low by world standards.

Despite this progress, a significant proportion of the world's people lacks sufficient
food to lead a healthy and productive life. Our latest assessment reviewed nutritional status
in 93 developing countries, and estimated that, in 1989, some 781 million people (20 per
cent) were seriously undernourished. Although nutritional status in these countries is
expected to improve (rising to about 2,700 kilocalories per person per day), some 650
million people are still expected to be undernourished in the year 2010.

Natural Resources

The natural resources needed to produce food and other agricultural products are used with
varying intensity. Some could be used more intensively; others are being used in accord with
sustainability criteria; and some in a manner that is unsustainable.

Overall, the productivity of those natural resources used to produce food is higher
than ever before. However, a significant proportion of these resources is being used in a
non-sustainable manner, and their availability or quality is declining. In some places, ground
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water is being used faster than it can be replaced; in other places, water is being used
inappropriately, and the quality of the soil is being adversely affected. In some places, the
land is too fragile or steep to permit continued intensive use; in other places, the land is
being used in an extensive manner, and could stand to be used more intensively.

The critical task is to identify those areas in which natural resources can be used more
intensively, as well as those in which their present use cannot be sustained. Unfortunately,
the latter areas are often those in which population pressure is the greatest, poverty is the
most severe, and pressure on the natural resource base is most intense.

Although it is possible to increase agricultural efficiency without environmental
degradation - through better research, more effective education and training, improved access
to markets and more ecologically suitable farming practices - such improvements face
stubborn geographic, economic and social obstacles.

Issues and Challenges for this Consultation

The task of confronting and eventually reversing the ominous demographic, environmental
and agricultural production trends that threaten our common future requires courage and
intelligence from men and women who can lead their societies through the difficulties ahead.
You are those men and women, as are the hundreds of thousands of agricultural teachers,
extension workers, researchers and technicians worldwide,

The Role of Agricultural Education and Extension Institutions in SARD

We have, therefore, asked you to join with us to discuss and analyze the roles,
responsibilities and problems of agricultural education and extension in achieving the local
and global goals of sustainable agriculture and rural development. We hope that your
discussions will lead to recommendations 011 policies and strategies to promote the integration
of environmental themes into agricultural extension and education programmes.

There are a number of important issues and challenges for this Expert Consultation
to address. Progress has been made in integrating environniental and sustainable
development themes into the programmes of som.e agricultural education and extension
institutions, but others lag behind The reasons for this slow progress may be the lack of
national and institutional policies and mandates, as well as insufficient human and financial
resources.

Policy Frameworks for Integrating Environmental Education in Agricultural
Schools and Extension Services

In many developing countries; environmental policies and legislation to help guide the
integration process have only recently been introduced, and there is intense debate over the
ways in which the demands for economic development can be balanced with the protection
of diminishing natural resources. Where policies and strategies for environmental education
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and training do exist, government commitment and funding may be inadequate. Agricultural
education and extension institutions themselves may lack specific environmental mandates and
policies, while those that do have such mandates may not have the institutional capability to
implement them fully. What can agricultural education and extension institutions do to create
the political will and government support, as well as private-sector linkages, needed for them
to become active agents in environmental protection and sustainable agriculture?

Human Capital Requirements for Environmental Education and SARD

The adequacy of the current levels of human capital in agriculture is a major question, both
in terms of quantity and quality. Are there enough agricultural extensionists, educators and
researchers? And if there are, do they possess the knowledge, attitudes and skills required
to transfer and apply practices that are environmentally sound, as well as to carry out the
research required to produce new technologies for the future?

It is estiniated that there are some 600,000 extension workers worldwide, two-thirds
of whom are based in the developing countries. These workers constitute a potentially
powerful force for training farmers and other rural inhabitants, but most extension agencies
are already over-stretched and lack the resources and experience to deal with new topics in
sustainable agriculture or natural resource management. For example, in Asia, the
extension/farmer ratio is one per 2,500, while in Latin America, it is one per 2,900.

According to the FAO study Agriculture: Towards 2010, 2.11 million trained
extension agents will be needed by the turn of the century. The institutional capacity to
produce trained agricultural personnel has improved in the developing countries, but there
are still considerable shortages, especially in certain fields.

Institutional Requirements for Environmental Education in Agriculture

Virtually- every country now has a network of agricultural schools, colleges and universities
that could be tapped for formal environmental education. However, these schools tend to
emphasize production-oriented agriculture, and often give little attention to technical subjects
on the environment and even less time to the social, economic and political aspects of the
problem. This Expert Consultation is expected to explore and recommend ways in which
environmental and sustainable development topics can be integrated into the curricula of these
educational institutions as well as into their teaching, research and outreach functions.

Institutions of higher learning, with their scientific and professional credibility, have
a leadership role to play in sensitizing the public to environmental problems, including policy
and decision makers. Often, however, they are steeped in tradition, removed from real-
world agricultural problems and poorly linked with research and extension institutions. Can
they meet the challenge of educating present and future generations of agricultural technicians
and professionals?
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The Relevance and Effectiveness of Education in Agriculture

Both fotmal and non-foimal education programmes, implemented by agricultural education
and extension institutions, are indispensable for promoting attitudes, skills and behaviours
consistent with sustainable agriculture and rural development. Capacity-building with the full
participation of local communities, non-governmental organizations (NG0s) and farmer
organizations is essential if local communities are to assume responsibility for the sustainable
management and protection of natural resources.

There is an important need for community-based education to empower local people,
especially women and youth. It is estimated that by the year 2000, there will be over one
billion youth between the ages of 15 to 24. In many developing countries, youth and
children comprise 45-55 per cent of the population. Rural education often fails to provide
youth the skills to find productive employment in their communities, and many, feeling the
effects of rural poverty, drop out of school and migrate to urban centres. As our greatest
human resource for sustainable development, it is essential that the world's youth be
instructed in environmental issues and the care of natural resources, through both formal and
informal educational programmes.

The Gender Issue in Education and Development

Nowhere are the linkages among population, environment, development and education more
clear than in the case of the status of women and their access to education. In country after
country, studies have shown a strong inverse correlation between the adult female literacy
rate and the total fertility rate. When education is widely available to women, average family
size drops sharply. In general, women in developing countries with more than seven years
of education marry approximately four years later than less educated women. These more
educated women have higher rates of contraceptive use and smaller families. Changing the
educational status of women in developing countries could significantly reduce population
growth. Furthermore, since women play a major role in farming, the integration of
environmental education with health education could generate environmentally sound
practices on the farm and in the household.

Concluding Statement

These are but a few of the issues which I hope will be addressed during this Expert
Consultation. Various consultation documents have been prepared to aid your deliberations:
one on FAO's policies and experiences in sustainable development; another on women and
the environment; and various country case studies on the integration of environmental and
sustainable development themes into agricultural education and extension programmes.

We in FAO look forward to benefitting from your collective wisdom in this important
area. We also hope that you will be able to learn from each other about possible actions to
be adopted in your respective countries. I wish you success as you ponder these issues, and
look forward to hearing your views, experiences and recommendations.
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Introduction

When FAO was founded, almost 50 years ago, the terms "environment" and "sustainable
development" were not in common usage, nor were they among the primary concerns of the
international community. The mandate given to FAO was essentially focused on raising
production and improving nutritional standards. However, the conservation of natural
resources was mentioned among the objectives set out in the FAO Constitution, in
recognition of the fact that agriculture, forestry and fisheries are all dependent upon the
maintenance of the productive capacity of the earth's renewable resources.

The concerns of the international community, as initially couched in the Basic Texts
of the Organization in 1945, have evolved over time, becoming more complex and takin.g
new dimensions as the demands of a growing population and the impact of new technologies
have placed increased pressure on the natural resource base. FAO's policies and actions
have evolved concurrently.

Brief Review of Past FAO Activities Related to Environment and
Sustainable Development

FAO has a triple role: that of a policy forum for member governments; that of a world centre
for information on food and agriculture; an.d that of an agency for technical assistance to
developing countries. In performing these functions, the Organization does not have a
separate structure or programme for environment and sustainable development. Rather, FAO
policy is that these aspects should be incorporated within all the relevant activities of each
sector and sub-sector: agriculture, forestry, fisheries and nutrition. It soon became apparent,
however, that many environmental problems occur at the interface between sectors and sub-
sectors and therefore required an integrated and coordinated approach.

As early as 1969, FAO established an Interdepartmental Working Group on Natural
Resources and Environment. This Group was charged with, inter alia, the coordination of
inter-sectoral activities, the formulation of several policy papers (on such topics as the
conservation of natural resources, pesticides and the environment, fertilizers and the
environment, etc.) and the preparations for the first UN Conference on the Human
Environment, held in Stockholm in 1972. As a result of its work, more than 50 per cent of
the recommendations of the Stockholm Conference were addressed to FAO (solely or with
other UN agencies).

The follow-up of the Stockholm Conference by FAO led to a number of new activities,
including projects in cooperation with UNEP, but the impact of this conference was limited
by a series of oil and food crises which focused the attention of the world community ori
short-term demands rather than on the long-term aspects of sustainable development.
Nevertheless, during the intervening period between this first world conference on
enviromnent and the Rio Summit in 1992, a number of important activities took place:

First, FAO organized a series of major policy consultations among member
governments, including:
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the World Conference on Agrarian Reform and Rural Development (1979);

the World Conference on Fisheries Management and Development (1984);

the International Year of the Forest (1985) and three World Forestry Congresses, in
Djakarta (1978), Mexico (1985) and Paris (1991);

the FAO/Netherlands Conference on Agriculture and the Environment in 's-
IIertogenbosch ("den Bosch"), Netherlands. This conference formulated a Declaration
and Plan of Action which enabled agriculture to be included in the agenda of UNCED
and provided the essential elements for Chapter 14 of Agenda 21;

the International Conference on Nutrition (1992, in cooperation with WHO), which
dealt in particular with sustainability and environmental aspects related to food security
and nutrition.

Secondly, FAO carried out several major studies related to the environment and
sustainable development, in particular:

Potential Population-supporting Capacities of Lands in the Developing World (1982,
in cooperation with UNFPA. and UNEP);

World Agriculture: Horizon 2000 (1989) and World Agriculture: Horizon 2010
(1993).

In addition, some 200 specialized technical publications were issued on the subjects of
sustainable development and environment, including inventories of natural resources for
agriculture, forests, fisheries and food security studies.

Thirdly, during this period, the FAO member countries adopted several important
international agreements, in particular:

the World Soil Charter (1981);

the International Undertaking on Plant Genetic Resources, including the establishment
of an FAO Commission on the subject (1983);

the International Code of Conduct on the Distribution and Use of Pesticides (1985);

the World Food Security Compact (1986);

an International Declaration on Responsible Fishing (Cancún, 1992), laying the basis
for an international code of conduct.

In addition, numerous guidelines were published on food contamina ion within the framework
of the FAO/WHO Codex Alimentarius.
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Lastly, FAO launched several international programmes to promote the rational use
of natural resources and protection of the environment, notably:

the Global System for Conservation of Plant Genetic Resources (1983);

the Tropical Forests Action Programme (1985). This programme has mobilized US$
2,300 million to date; more than 90 countries participate;

the Programme for Conservation and Rehabilitation of African Lands (1989);

the Programme for Conservation and Use of Animal Genetic Resources (1992);

the International Cooperative Programme Framework for Sustainable Agriculture and
Rural Development (1991). Twelve Special Action Programmes are included in this
framework, grouping the above programmes with others concerning agricultural
policies, people's participation in rural development, farming systems, integrated plant
protection and nutrition systems, responsible fishing, control of food contamination,
and nutrition..

The experience gained from these diverse activities enabled FAO to formulate a
comprehensive set of strategies for sustainable agriculture and rural development (SARD)
during the preparatory procedures for the UN Conference on Environment and Development.
In the follow-up to UNCED, FAO was designated as Task Manager to promote action and
cooperation within the UN system on the implementation of the UNCED Action Plan
(Agenda 21) in the field of agriculture. (For a more detailed review of past activities, please
refer to the FAO publication Sustainable Development and the Environment: FAO Policies
and Actions, Stockholm 1972-Rio 1992.)

Strategies for Achieving SARD

Definitions, Challenges and Objectives

Agriculture was not explicitly identified as an UNCED agenda item when the UN
General Assembly first decided to convene the Conference in 1989. Although UNCED was
called in an attempt to reconcile development imperatives with those of environmental
protection, the topics to be addressed initially included deforestation, loss of biodiversity,
land degradation, desertification, climate change and pollution, but not agriculture, rural
poverty, or food insecurity - issues which are among the root causes of environmental
problems. An essential first step for FAO was to seek a consensus among its member
governments on the meaning of sustainable development in the food, agriculture, forestry and
fisheries sectors. On the occasion of its review of the State of Food and Agriculture in 1989,
the FAO Council adopted the following definition:
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Sustainable development is the management and conservation of
the natural resource base, and the orientation of technological and
institutional change in such a manner as to ensure the attainment
and continued satisfaction of human needs for present and future
generations. Such sustainable development (in the agriculture,
forestry and fisheries sectors) conserves land, water, plant and
animal genetic resources, is environmentally non-degrading,
technically appropriate, economically viable and socially
acceptable.

This definition has the merit of giving equal emphasis to die environmental,
technological, economic and social aspects of sustainability, whereas many other definitions
emphasize solely ecological sustainability. Its breadth, however, is also its weakness. The
definition's multiple goals can be accorded different priorities under different circumstances,
with the risk, therefore, that a wide range of SARD policies and strategies may result.

A number of basic strategies for achieving sustainable agriculture and rural
development (SARD) were identified at the "den Bosch" conference in April, 1991.
Participants included senior agricultural policy makers and planners from 119 countries, and
representatives from 20 NG0s, 17 intergovernmental organizations, women's associations,
consumer unions, and pesticide and fertilizer industries. Some 20 case studies examining
SARD policies and strategies were discussed, including differences between regions,
implications for each sector, and potential enabling actions. Since then, our understanding
of SARD and its implications for different parts of the world has deepened, as a result of
nunaerous studies, experiences from the field, and several national and international
conferences.

The principles enunciated in the den Bosch Declaration and the thrusts of its Plan of
Action provided the basis for a political consensus on SARD which was relatively easily
reached by governanents, both in the FAO governing bodies and at the Rio Summit. In
particular, these principles formed the essential elements of the chapters on SARD and on
the role of farmers which were ultimately included in the 500-page blueprint for action called
Agenda 21 which was agreed, world-wide, at Rio.

Strategies for sustainable agriculture and rural development should address three main
challenges, which can be briefly summarized as follows:

Intensification of Agriculture: By the year 2025, an additional three billion people
will have to be fed from a resource base which is shrinking as a result of many different
forms of degradation. At present, there are more than 700 million undernourished people
in the world, and some 50 million are threatened by food shortages and famine in developing
countries. Further intensification of agriculture is therefore imperative to meet present and
future demands and to avoid further encroachment on marginal lands and fragile ecosystems.
However, intensification as practised at present, particularly in developed countries, carries
with it problems of pollution and contamination, waste disposal, and loss of biodiversity;
these problems can affect not only the natural resource base and the environment, but also
hurnan health. Moreover, the enforcement of environmental protection regulations and
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standards tends to reduce farmers' incomes and crea te new trade barriers; this is particularly
true of standards related to food contamination.

Employment: In most countries, agriculture does not offer sufficient opportunities
for gainful employment. Disparities between the living conditions of rural dwellers and
urban people tend to grow. In the developing countries, it is often poverty which forces
rural people either to eke out their livelihood at the expense of the natural resources which
are their sole rneans of survival, or to leave the countryside in search of employment in the
cities or abroad. In many developed countries, farmers' incomes tend to be increasingly
vulnerable to the vagaries of weather and markets; farm populations are decreasing, leaving
large tracts of land insufficiently inhabited and unattended, and at risk of environmental
degradation. As urban populations continue to grow in both the North and South, more
intensive forms of agriculture and related processing industries are developing to meet the
needs of city markets; these have, in turn, led to problems related to the adjustment of supply
and demand, and the disposal of wastes.

Global Environmental Threats: The third challenge in the search for sustainable
form.s of agriculture and rural development is related to a number of global environmental
threats such as the depletion of natural resources, climate change, air and water pollution,
deforestation, desertification and loss of biological diversity. These global threats and the
role of agriculture are far from being fully assessed. The gravity of these risks calls for a
precautionary approach which places additional constraints on the agriculture sector and on
rural areas and, more generally, may call for changes in consumption patterns, particularly
those of affluent societies.

These challenges have multiple facets at local, national, regional and global levels and
are closely related to broader issues calling for major macro-economic adjustnaents. They
relate to policies concerning growth, equity, population, human settlements, lifestyles and
consumption patterns, international trade, reduction of debt burden, and development aid.
Without concomitant changes in these broad areas in a direction favourable to SARD, the
impact of SARD policies will remain limited.

Concurrent with the establishment of an appropriate macro-economic framework, the
adoption of SARD policy objectives calls for major revisions in agricultural policies, and
rural development plans and programmes. The impact of current agricultural policies on the
environment and on the sustainability of development should be evaluated in a longer-term
perspective, taking into account population trends, available natural resources, their rate of
degradation and depletion, and present and future demands for improved livelihoods. In
particular, the impact of such measures as subsidies, output pricing policies, credit and
tenancy laws, taxes and regulations should be assessed.

In the face of the multiple requirements for achieving SARD and their often conflicting
implications, the choice of appropriate sector policy development plans and programmes will
largely depend on a country's needs and conditions. However, three major objectives should
guide the choice of options:
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Improving Efficiency: Intensification of agriculture and accelerated rural
development should be achieved, not by using ever-increasing amounts of resources and
inputs, but rather, by using resources more efficiently. Such intensification is imperative,
particularly in developing countries, to meet the demands of growing populations without
encroaching further on marginal lands and fragile ecosystems. Irnproved efficiency should
reduce waste and loss, rely on improved skills and know-how of the producers, use
biological inputs and processes on the farrn rather than increased amounts of external inputs,
and maximize income rather than yield. Nevertheless, this objective must be carefully
implemented, recognizing that in many situations external inputs remain necessary.

Increasing Resilience and Minimizing Risks: Strategies for SARD should reduce
the vulnerability of the agriculture sector and the producer to adverse external factors
(environmental and socio-economic); strategies should seek to provide a steady income to the
producer and regular supplies to the consumer. Risk and degradation hazards should be
minimized, in the use of resources and inputs, in the choice of technologies, and in post-
harvest and marketing processes. In many cases, this will imply avoiding over-dependence
on external supplies and market conditions, and using crops and animals which are more
tolerant to environmental stress and more resistant to diseases and pests.

Promoting Diversity: This objective is a corollary of the preceding ones.
Diversification will generally increase the resilience of production systems and minimize
risks. It will also provide opportunities for the more efficient use of the diversity of
environments, local resources and cultures. A diversification strategy does not, however,
mean that all production units should be diversified, each one combining different crops,
animals and trees in complex farming systems. While these diversified systems are desirable,
diversity can also be promoted by developing different specialized production units, including
extensive systems, and maintaining areas for other uses such as forestry, aquaculture and
fisheries, watershed protection, recreation and n.ature conservation, adapted to the diversity
of natural resources in the rural landscape. Combining on-farm with off-farm activities,
including the development of local processing industries, cottage industries and tourism, is
another way of diversifying production while relieving pressure on farm resources.

Meeting the above objectives generally implies an in-depth transformation of the
agricultural sector and its role in the overall economy and society. The transition towards
SARD requires a political commitment and accompanying measures. Such changes cannot
occur if the profitability of farm enterprises is not ensured in the short term for the farmers
N,vho will undertake the necessary transformation in their production systems and production
practices.

The Need for Technological Change

Pursuing the triple objectives of efficiency, diversification and risk aversion poses major
challenges to research and technology. Most of the modern technologies have been
developed for wide-scale application, having as a single objective the productivity of a
specific segment of the system, rather than having the efficiency, total output and
environmental sustainability of the whole production system in mind. More emphasis should



Annex 2: FAO's Environmental Policies 45

be placed on improving know-how and practices, drawing upon the experiences of local
producers. Technologies should be developed for specific agro-ecological conditions and
transferred to similar situations, rather than across different agro-ecological zones. Research
and technology development, including biotechnology, should facilitate an increased reliance
on biological system processes rather than mechanical and chemical "quick fixes" which tend
to create overdependence on individual external inputs in the search for higher productivity
and production. For example, there has been considerable recent progress in the biological
control of pests. Nevertheless, in many instances, the use of agrochemicals, particularly of
mineral fertilizers, remains necessary to produce enough food for the growing urban
populations. Present efforts should continue to be directed towards safer and more
appropriate use of agrochemicals while aiming at their gradual replacement by inputs and
techniques which are less harmful to the environment.

Adjustnnents in the Relationships Between People and Natural Resources

Beside the necessary adjustments in the prices and trade patterns of food and other
agricultural products to internalize the costs of natural resource conservation and
environmental protection, another set of adjustments is also needed in respect to the natural
resources/population relationship. In many regions, it will be necessary to upgrade the
productive capacity/carrying capacity of natural resources so as to avoid excessive migratory
fluxes from marginal rural areas towards the cities and from poorly-endowed regions and
countries toward better endowed ones. This will entail investments to improve basic land
conditions, energy and water supplies, and to protect against degradation hazards or disasters.
Although many of these investments may not be profitable in the short term, they are the
only way in which some countries will achieve self-sufficiency.

Other adjustments will be required wherever industry and consumer demands tend to
perpetuate unsustainable production systems. These may entail the promotion of product
substitution, as well as changes in food habits and consumer preferences. In some cases, it
may be necessary to search for new uses for agricultural products and by-products and for
new roles for agriculture (e.g. energy production), in order to reduce excessive pressures on
natural resources and the environment.

Finally, in many countries, adjustments in the structure of property rights or user
rights vis-a-vis natural resources are essential prerequisites in the search for sustainable
production. This may entail carefully planned schemes of land reform, settlement or even
transmigration in rural areas to facilitate a better geographic distribution of resource users
in relation to the productive capacity/carrying capacity of the environment.

These major structural changes will usually require a parallel strengthening of the
supporting services to the producers (e.g. extension, credit, marketing) and the development
of producer organizations in order to manage a successful transition avoiding environmental
or socio-economic failure.
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The International Cooperative Programme Framework for Sustainable
Agriculture and Rural Development (ICPF/SARD)

SARD camiot be achieved by promoting only one sustainable agriculture model or by the
agricultural producers alone. Many actors need to be involved: consumers; industry and the
private sector; governments; and other organizations/institutions, both national and
international. The breadth of the task, the diversity of agricultural situations and the number
of actors require multiple participatory and networking arrangements at local, national and
international levels. This is why, rather than launching yet another international action plan,
FAO member governments agreed to establish an International Cooperative Programme
Framework for Sustainable Agriculture and Rural Development (ICPF/SARD) as "a flexible,
gradual but concerted process" among all parties concerned, including NG0s, to promote the
transition towards SARD. The major thrusts of the ICPF/SARD are reflected in Agenda 21
and are now being translated into action at many levels, including relevant aspects of
sustainable forestry and fisheries, encompassing twelve Special Action Programmes of FAO.

Critical Components of SARD

At the producer level, the transformation of farming systems to achieve more productive and
sustainable yields and more diversified income is imperative. This will require the
development of farmers' associations and the provision of assistance to individual farmers
so that they can obtain the necessary supplies, credit facilities and technical support services
from local and central government institutions, NGOs and the private sector. Agenda 21
identifies six areas where such facilities and support services will be particularly important:
land use planning and soil conservation; water management; conservation and use of animal
and plant genetic resources; soil fertility management; integrated pest control; and rural
energy. FAO, in cooperation with other international organizations, has established Special
Action Programmes (SAPs) in each of these six areas and in the sustainable development of
rural households.

At the consumer level, changes will also be needed in consumption and demand
patterns, diet and lifestyles. As a follow-up to the FAO/WHO International Conference on
Nutrition (December 1992), FAO is launching a Special Programme on Nutrition and Food
Quality, concentrating on the improvement of diets in both the developing and developed
countries, and food control.

At the local community level, Agenda 21 urges governments, NGOs and inter-
governmental organizations to become more decentralized, in order to promote the
participation of rural populations - and particularly women - in SARD; capacity building
(including training in the management of local associations) and infrastructural development
are also needed. In 1989, FAO launched an Action Plan for People's Participation, which
now forms the basis for a Special Action Programme of the ICPF/SARD. A strategy for
capacity-building for SARD has been formulated concurrently by FAO, in cooperation with
UNDP.



Annex 2: FAO's Environmental Policies 47

At the national level, many governments are now embarking on their own sequels to
Rio. Clearly, these national agendas should not be developed solely by the ministries dealing
with planning, overall economic development and environment. Participation of line
ministries, farmers' associations, and NGOs in an interactive process will be essential. This
policy review and planning process will call for a new type of structural adjustment to
people's needs and macro-economic commitments, and to natural resource endowments and
environmental limitations. It will also call for trade-offs among sectors and between short-
term and long-term requirements, in particular as regards food security and employment.
This should in turn lead to a number of adjustments in sector and sub-sector policies and the
development of appropriate instruments and tools (regulatory, fiscal, economic and
participatory) in order to provide the necessary income support and investment means to the
agricultural sector to enable the transition towards SARD.

The partnership between NG0s, government agencies and the private sector must be
developed at both the local and national level. Significant amounts of resources are currently
being allocated by some governments and international institutions for independent
development and study activities by NG0s; the implementation of SARD, however, will
require collaborative action between governments and NG0s, which explicitly recognizes the
different but complementary abilities of each partner.

At each of the above levels, there is a need for education and training, aimed at:
increasing awareness of environmental and sustainability issues; developing a better
understanding of needed changes from agricultural systems, producers and consumers; and
disseminating the results of different approaches, methods, and techniques. More than the
simple insertion of a few environmental considerations into existing education, training and
extension programmes is required; these programmes should be seen as key supportive
activities, designed to promote the major changes which will be required in the agricultural
sector in order to achieve the objectives of SARD.

Implications of SARD Strategies for Agricultural Education,
Extension and Training

Previous FAO Experience

Even before launching the Special Action Programmes under ICPF/SARD in November
1991, FAO had begun to address the need to incorporate environmental education and
training into agricultural extension. One good example is FAO's assistance to Indonesia,
which has included a project to develop an extension methodology for encouraging
community participation in identifying and resolving environmental problems. The project
is undertaken by the Ministry of Environment, in collaboration with the Ministry of
Agriculture's Agency for Agricultural Education and Training.

Between 1986 and 1988, this project developed and tested extension strategies,
methods and materials, through a series of workshops conducted in two districts.
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Subsequently, community leaders, field agricultural extension workers and small farmers
were trained in the skills and techniques needed to identify, prioritize, analyze and solve local
agriculture-related problems. In addition, two groups of agricultural extension workers were
trained to incorporate environmental concerns into their extension programmes.

The approach has received an enthusiastic response from both trainers and trainees
alike, and has increased the understanding of the beneficiaries (small-scale farmers) of the
interactions between environment, population and agricultural development. The training
module is now institutionalized within the regular work programme of line ministries dealing
with small farmers and within the curricula of extension training institutions.

Since 1992, FAO has been developing an Environment Education Training Module
(EETM) for use in training agricultural extension workers. The prototype has been
developed and pre-tested in collaboration with the Indonesian Agency for Agricultural
Education and Training (AAET). A national seminar recently held in Indonesia noted the
need for systematic incorporation of such environment education training modules into the
curricula of agricultural extension training institutions. AAET is training trainers from some
25 agricultural training centres in Indonesia in the use of the module.

The training module has also been translated into English by the Agricultural
University of Malaysia and will be used as a prototype for adaptation, testing and translation
in other countries. A regional meeting will be held in Asia in mid-1994 to share the
Indonesian experience and to discuss the procedures for the adaptation and testing of such
modules in other countries.

FAO has also been involved with Indonesia's national training programme on
integrated pest management (IPM) for rice. This programme has successfully developed and
applied an "experiential learning" approach aimed at enabling farmers to develop a better
appreciation of the factors affecting biological dynamics and plant growth in irrigated rice
ecosystems. As a result, they are equipped to assess the incidence of pest and predator
populations and to decide when to use or not to use chemicals or other control agents.
Farmers trained in IPM at farmer field schools use significantly less pesticides, attain equal
or better yields and earn higher incomes from their crops than farmers who do not practise
IPM. A large number of these farmers mobilize local resources and hold the same kind of
field schools with other farmers. To date, the programme has trained some 8,000 field
extension agents in the use of IPM techniques, and has reached some 200,000 farmers in 12
provinces.

Other FAO projects which have incorporated environmental considerations into
extension are the Participatory Forestry Development Project (a regional project in the
Andes) and the Community Forestry Project in the Bolivian Altiplano. Under the regional
project, a training component has been instituted in Colombia, comprising eight short courses
for a total of 135 trainees under 12 trainers. The Bolivian project has provided five courses
for 120 trainees under 15 trainers. The subject matter in both projects has involved
reforestation and watershed management.
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Over the past two to three years, FAO has carried out a series of regional and sub-
regional round-table meetings on strategy options for intermediate and higher level training
in agriculture. These meetings have been held in Latin America, Francophone Africa,
Anglophone Africa, Eastern and Central Europe, Asia and the Pacific, and the Near East.
FAO, in collaboration with two regional associations, organized a regional workshop on
Environment and Sustainable Development for colleges/faculties of agriculture in Asia in
1992. Additional roundtable meetings are scheduled for 1994 for the Caribbean and the
Lusophone countries.

in all of these meetings, participants have emphasized the importance of relevant
curricula, effective teaching methods and the integration of environmental and sustainable
development topics into the curricula at all levels of training. The fact that farm production
will have to be doubled in 25 years, without excessive depletion of the world's natural
resources, was recognized at every meeting. If colleges and universities are to address these
issues effectively, regional centres of excellence should be established.

The Importance of Incorporating Environmental and Sustainability Concerns
into Agricultural Education and Extension

A comprehensive approach to human resource development requires the integration of SARD
at all levels of formal and non-formal learning systems and close collaboration among
conununities, educational systems and extension organizations. Operational guidelines and
training methodologies require a strengthened inter-disciplinary understanding and analysis
of relationships among economic, ecological and social factors. However, changing the
societal perceptions of the importance of an ecologically responsible approach to resource
management as a modern development strategy requires more than operational guidelines and
training materials; it requires a drastic overhaul of conventional learning institutions, which
tend to be sectoral, fragmented and compartmentalized into narrow sub-disciplines of
technical knowledge.

There is a need to shift the research effort away from its conventional focus on the
enhancement of production, to a new focus on sustainability and the social and policy issues
affecting the long-term survival of humankind. In focusing on the technical aspects of
production, the deep-seated social causes of poverty and hunger are often overlooked.
Agricultural improvement should not be the sole responsibility of researchers in laboratories,
but rather, should also involve social scientists and farmers so as to design meaningful,
ecologically-sound, development strategies. The goal should be to develop a client-centred
system of research, education and extension, which is backed up by "fa.cilitators" who can
mobilize groups of small farmers to act together to improve their well-being through SARD.
Participatory action research (PAR), in which researchers, small farmers and extension
agents work together as equal partners, deserves priority in promoting SARD.

Agricultural education and extension programmes should be designed to meet the
special needs of students and trainers, farmers and communities, policy makers and the
general public. Agricultural education and extension should go hand-in-hand with the
improvement of public information systems and communication capabilities. It is essential
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to integrate environmental and SARD considerations into agricultural curricula at all levels,
with options for specialization at the graduate level. Teacher training programmes in
agriculture, instead of dealing exclusively with technical environmental issues, should also
cover the social, economic and political aspects of SARD.

Policy-Makers, Planners and Programme/Project Managers

At the policy-maker level, the main target groups include ministers of agriculture, directors
of planning, members of national advisory bodies, and other senior-level staff from these
ministries. At this level, the emphasis should be on imparting awareness, and on ensuring
that information on the experiences of other countries is made accessible.

Assessing the potentials and limitations of natural resources, and the present and future
demands on these resources, calls for the development of user-oriented databases and
monitoring systems. These, in turn, will require the installation of appropriate hardware and
software, training programmes in computer applications, analysis and interpretation of data,
and the presentation of results in a usable format. Networks of compatible data systems
should be created. Other decision-making tools should include expert systems, multi-criteria
analysis, natural resources modelling, and environmental impact assessments of agricultural
policies and programmes - not just isolated projects. By reporting on the seriousness of
environmental deterioration and the implications for human survival, an informed media
could compel policy-makers to act with a greater sense of urgency. Enhancing the capacity
of planning units calls for the presentation and discussion of alternative policy frameworks
and strategy guidelines through lectures, seminars and roundtables, and the ability to work
as part of an interdisciplinary team.

Managers of successful natural resource conservation and development programmes
could be utilized to train other development managers. Environmental and sustainability
concerns should influence the whole cycle of programme/project identification, formulation,
implementation and evaluation. Enviromnental check-lists can play a useful role, but
monitoring systems which involve both technicians and rural people are preferable; training
in monitoring methodologies is therefore of special importance. Capacity-building should
not be limited, however, to human resources development. There is usually a need to
develop better institutional linkages and cooperative mechanisms between the agricultural
development institutions and those concerned with environment and health. Once established,
these mechanisms can be used to launch joint education and training programmes, Legal
officers will also need to be closely involved in the development of environmental legislation,
regulatory instruments and control mechanisms, and in the assessment of their effectiveness.
The pressure for change, however, will come from an educated general public.

The General Public

Given the urgent need to mobilize a strong public consensus on sustainability, general public
education should .focus on changing perceptions and attitudes by highlighting the relationship
between consumption patterns, production systems, and the environment. This objective can
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be fulfilled by incorporating SARD into the curricula of public and private schools at all
levels. Particular attention should be paid to the growing need for community leadership in
natural resource management. Raising community awareness about sustainable development
could be accomplished through community learning centres, traditional media such as village
theatres and blackboard newspapers, as well as through radio and audiovisual channels. A
free and responsive press is vital for promoting- SARD.

Agricultural Research Staff

Along with the reassessment of the role of technology in agricultural development, research
objectives and priorities should be reviewed. This will imply the development of new
agricultural research capacities and methods, as well as the improvement of linkages between
research disciplines and between research institutions and the users of technology. Areas
which should be accorded greater attention by agricultural researchers and by those
addressing the complex processes of natural resource degradation and global environmental
change include the following: systems research; life-cycle studies of products ("cradle to
grave"); balance analysis (salt-water balance, energy balance, plant nutrient balance, etc.);
environmental economics; natural resource accounting; and trade-off assessments and
management.

Extension Agents and Small Farmers

Agricultural extension agents constitute a powerful force for the non-formal education of
farmers in sustainable agricultural technologies. Both formal and non-formal education
should be action-level training that integrates indigenous farmers' know-how and value
systems with modern, science-based techniques generated through research adapted to local
conditions. Agricultural extension programmes should fully reflect this union of traditional
and modern knowledge systems.

Non-formal education for SARD should be organized around multi-media systems to
reach illiterate farmers, and should provide continuing education to the farming community
at large. Experience demonstrates that local people's organizations are sometimes more
successful than goverrunent extension units in facilitating sound resource management.
Emphasis should be placed on strengthening rural institutions, so that farmers can play a
greater role in identifying their own needs and priorities; emphasis also needs to be placed
on local-level extension programmes dealing with SARD, and on the monitoring and
evaluation of programme results. Leaders of cooperatives and other rural institutions should
be made aware of government incentives, support services, and markets. It will be equally
important for small farmers to learn from one another through an exchange of experiences.

In remote, isolated areas outside the reach of government organizations, NGOs can
often provide an ideal channel for training farmers and disseminating appropriate technologies
through practical dernoristrations. They can serve as facilitators in the community
management of common property resources. NGOs should have greater access to
information and opportunities to interact with planners and managers. At thc same time,
private, commercial agribusinesses are often repositories of extensive practical management
skills, and can provide valuable technical advice; closer dialogue is needed between
entrepreneurs, government institutions and farmers' organizations.
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One of the keys to success in achieving SARD will be the development of methods that
enable countries to monitor progress in adopting more productive and sustainable practices.
To develop these methods, better information is needed on the condition of the natural
resource base (for example, the extent of land degradation, the loss of biodiversity, and the
sources and effects of pollution); sustainability criteria and indicators must be established and
used; and research must be carried out to ascertain the processes involved, to identify the
critical elements, and to set the priorities for action.

Concluding Remarks

Major advances have been made over the last few years in our understanding of environment
and sustainability issues related to agriculture and rural development, and of the linkages
between these issues and others, such as food security, trade and rural poverty. The
concepts and objectives of sustainable agriculture and rural development have been elaborated
and their multiple implications clarified. The role of agriculture, not only as a provider of
food and other products, but also as a manager of natural resources and a supplier of
environmental services, is more widely recognized. However, to those who have
responsibilities in agricultural education, extension and training, the information available on
SARD often appears to be both limited and patchy. It remains difficult, therefore, not only
to produce general guidelines, but also to teach and train people in practical solutions.

There is a wealth of know-how on the sustainable management of individual resources
(soil, water, genetic resources) and on the appropriate and safe use of individual inputs
(pesticides, fertilizers and agricultural machinery). There is also a rapidly growing body of
information on successful grass-root development techniques and participatory methods. In
a number of instances, these management and development techniques have been combined
successfully. Does this mean that we know how to induce and manage the process of
transition towards SARD? Far from it. Most problems and solutions have been formulated
in qualitative terms, rather than in quantifiable economic terms which would enable
comparison, priority-setting and decision-making.

One of the principal challenges confronting SARD is the need to develop policies
which will change current agricultural production and consumption patterns so as to make
these more "sustainable" (i.e., not only environmentally sound, but also socially just,
economically viable and culturally acceptable), without causing irreversible disruption or
unbearable costs to rural people and society at large. The present wide-spread economic
recession, together with efforts to liberalize trade, may well perpetuate unsustainable forms
of agriculture in many marginal areas and further accelerate the degradation of natural
resources and socio-economic conditions. How can we re-launch growth in agriculture,
reduce support to this sector and remove trade barriers while, at the same time, ask farmers
to incur additional costs or losses of income by introducing natural resource conservation and
environmental protection practices?

Although we are far from finding the solutions and being able to make all the
necessary prescriptions to implement the complex objectives of SARD, the role of education,
training and extension in raising awareness of the problems, understanding their complexity,
and influencing attitudes and behaviour can assist significantly with the process of change.
The SARD guidelines identified in this paper, together with those contained in the Rio
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Declaration and the various international agreements on biodiversity, climate change, forests,
pesticides, etc., provide a basis for the general principles which should permeate the
programmes of agricultural education, extension and training. As most of the solutions to
agricultural sustainability problems are site-specific and should be found and applied by the
people themselves, it seems as important to inculcate these basic principles as to transfer and
disscininate existing experiences.

Most programmes in agricultural education, extension and training tend to address
specific facets of agricultural systems, and to employ a short-term perspective. However,
a consideration of environmental and sustainability issues requires a greater emphasis on the
interactions and trade-offs among system elements and between short-term and long-term
aspects. Many programmes of higher agricultural education and training already address
some of these "sy-sternic" aspects, as do - to a much lesser extent - the lower-level education,
training and extension programmes. There is also a wide range of programmes which deal
with some specific environmental problems related to agriculture (e.g., the effects of
excessive pesticide and fertilizer use). The scope of sustainability objectives, however,
requires a complete overhaul and integration of these programmes, including not only those
for agricultural education, training and extension, but also the associated programmes for
agricultural research, information exchange systems, monitoring and feedback mechanisms,
human resources planning and institution-building. This is why FAO, in organizing this
Expert Consultation, has assembled a wide range of expertise to guide its future activities and
those of its member countries in these fields.
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Introduction

The Making of an International Agenda on Women and the Environment

Women have been prominent environmental activists and have brought many issues to the
attention of the world. Issues include water and ground pollution (e.g., Love Canal), nuclear
power (e.g., the anti-nuclear movement in Great Britain), and deforestation (e.g., the Chipko
movement in India and the Greenbelt movement in Kenya). Women's concerns with the
environment are related to their roles as protectors of the health and well-being of their
families and as managers of household resources, and to their productive roles in every walk
of life, from the modem industrial workplace to the subsistence farm. Indeed, with one foot
in the household and the other in the workplace, it is not surprising that women can
appreciate the disruption and threat posed by environmental degradation.

In 1972, immediately after the Stockholm Conference on the Human Environment,
the United Nations General Assembly proclaimed that 1975 would be International Women's
Year, showing that international concern about the status of the environment and the status
of women evolved simultaneously. However, it was not until the 1980s that international
attention was given to the relationships between women's status and the environment. At its
Tenth Governing Council in 1982, UNEP sought to expand its target groups to include
women as well as youth, professionals, and other community leaders. The relationships
between women, the environment and sustainable development began to be elaborated in
UNEP' s State of the Environment Report in 1984. The UN Decade for Women Conference
also recognized the links, which were reiterated at the UN General Assembly, thereby
encouraging the various UN agencies to develop a better understanding of women's roles in
environmental protection and in the promotion of sustainable development (Clones, 1992).

Since the beginning of the 1980s, FAO has emphasized the critical role of women in
agriculture, and in particular, in environmentally-sensitive areas such as rural energy supply
and swidden cultivation. Explicit references to the relationships between women, the
environment and sustainable development are found in reports on the FAO/Netherlands
Conference on Agriculture and the Environment (the "den Bosch" Conference), held in April
1991. In November of the same year, the 26th Session of the FAO Conference adopted a
specific recommendation on "Women, Environment and Sustainable Development", in
recognition of the role of women in the achievement of sustainable agricultural and rural
development (SARD).

The environmental movement, the women's movement, and the concerti of the UN
system with sustainable development all converged in the preparatory work for UNCED.
A Global Assembly on Women and the Environment was held in Miami in November 1991,
at which over 200 case studies were presented giving examples of the ways in which women
are successfully working toward environmental conservation and management. One of the
better known cases is the Chipko movement in India, where women save trees by hugging
them to prevent contractors from felling the forest; as a result, a 15-year ban was imposed
on tree felling in Uttar Pradesh forests, and the movement has spread to other provinces.
Another example, the Green Belt Movement in Kenya, was initiated through the National
Council of Women; the Movement plants trees nation-wide, for environmental protection,
for local fuelwood supplies, and to prevent desertification. Women handle tree nurseries,
plant and market trees, and practise professional forestry techniques (Rodda, 1991).
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During the International Drinking Water Supply and Sanitation Decade (1980-90),
women's primary roles in water supply and sanitation were widely recognized; the
implementation of UNDP's programe PROWWESS (Promotion of the Role of Women in
Water and Environmental Sanitation Services) is just one example. Many other examples of
the effective integration of poor women in projects and programmes oriented toward
achieving environmental protection and SARD have been documented (UNEP 1991a; Rodda,
1991).

The work accomplished at the Preparatory Commissions and the Earth Summit gave
rise to Chapter 24 of Agenda 21, entitled "Global Action for Women towards Sustainable and
Equitable Development", adopted by the UNCED Conference. This chapter includes
objecti.ves and activities that directly pertain to agricultural education and extension
programmes. One objective is to:

assess, review, revise and implement, where appropriate,
curricula and other educational material, with a view to
promoting the dissemination to both men and women of
gender-relevant knowledge and valuation of women's roles
through formal and non-formal education, as well as through
training institutions, in collaboration with non-governmental
organizations .

The chapter recommends that participatory research and policy analyses be undertaken with
the collaboration of academic institutions and local women researchers, and identifies the
following priority topics:

women's knowledge and experience of the management and conservation of natural
resources;

W the structural linkages between gender relations, environment and development;

programmes to disseminate environmentally sound technologies to women.

Purpose and Scope of this Paper

Increasingly, national and international policies require that national development institutes
and programmes be reviewed to ensure they address three interrelated issues: people's
participation; environment and sustainable development; and gender or "women in
development". The purpose of this paper is to suggest an approach to reorienting agricultural
education and extension programmes to permit them to become more gender sensitive and
hence more relevant to rural men and women and to the achievement of SARD. The
discussion should help agricultural education and extension experts to develop a better
understanding of the ways in which these issues are interrelated and relevant to their work;
the paper also aims to identify positive steps which can be taken by agricultural experts, to
ensure that they can respond to these new mandates in the 1990s and .beyond.
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Women make up slightly over half of the world's population. Women's relationships
to the environment are as diverse as men's, and vary depending on their socio-economic
characteristics (social status, occupation, age, ethnicity, etc.) as well as geographical
location. Women's relationships to the environment are also often distinct from men's, just
as their legal and political status, occupation, and responsibilities differ from men's across
all societies because of gender bias.

Any approach to women and SARD must first contemplate the general links between
people and the environment, and, second, take into consideration the variations in these
relations depending upon gender, social status, geographical location, and other population
characteristics. For this reason, this paper begins by presenting a framework for
conceptualizing human-environment relations in a maimer which is sensitive to these miau
factors. This conceptual framework serves to delimit the main topics and approaches that
could be incorporated in agricultural education and extension programmes, but which, with
some exceptions, have largely omitted reference to the relations between people and SARD.
The reasons for this omission are based on the failure to adopt approaches that put people
first, as knowledge-bearers and as agents in the creation of their own environments. This
acts as a barrier to the integration of gender issues and in part serves to explain why women
have generally not benefitted from agricultural education and extension prograrnmes.

A Conceptual Framework for a Gender-Sensitive Analysis of
Environmental Relations and SARD

People, the Environment and Sustainable Development

All environmental problems are related to the ways in which people use their environment.
This means that there are no purely "technical" or "physical" issues in environment and
sustainable development. People relate to each other in social organizations and transform
nature to meet their wants and needs. The usefulness of natural and environmental resources
for any particular society or social group depends upon; a) awareness of the existence of the
resources; b) knowledge that permits the resources to be used; c) access to the resources; d)
technology for their extraction and processing; and e) the economic viability of their
exploitation and use. These conditions differ not only by country, but also by social class,
ethnic group, gender and age.

Environmental and natural resources have many different and competing uses. A
forest ecosystem, for example, can be a source of tinaber, a regulator of water flows and
climate, a habitat for wildlife, a recreational and visual amenity, a producer of plants and
fodder, and a protector against soil erosion, Different social groups use the same resources
in ways which may be complementary or in conflict. For example, women may use forests
as a source of medicinal plants, fodder and fuelwood, whereas men may use them for timber.
Men's timber extraction may disrupt the use of forested areas by women. In addition,
different social groups have different knowledge bases and access to technology. Large
farmers may have access to land mechanization equipment and understand how to use
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chemical inputs, whereas small farmers may use manual methods for land preparation and
understand traditional soil conservation and pest control measures. Through the development
and transmittal of knowledge, awareness and technology to different groups of people,
agricultural education and extension programmes therefore have a major role to play in
determining both the use of natural resources and the groups which will benefit.

Sustainable development can be seen as a long-term process of social change which
considers the dynamic relationships between socio-econornic and natural systems. Sustainable
development :requires the rational management of all assets: natural, human, financial and
physical. This process of social change requires human development, and should bring
increasing human welfare together with the preservation and enhancement of the potential of
the natural resource base. Human development is the process of enlarging the range of
people's choices - increasing their opportunities for education, health care, income and
employment, and self determination. it is a process which requires a sound physi.cal
environment as well as economic and political freedoms. It is human development, rather
than agricultural development, which is the immediate goal of agricultural education and
extension efforts, since it is only by widening human capacities, opportunities and choices
that SARD may eventually be achieved.

Sustainable agricultural and rural development is impossible to imagine in a world
where more than 1.2 billion people in developing countries, or about 24 per cent of the
world's population, live in poverty. Environmental degradation affects the poor most directly
and profoundly, since it threatens their food supply, incomes and health, and because the
poor have the fewest resources with which to cope with these stresses. The need to address
poor women specifically arises because: a) they constitute a very large group of agricultural
resource users and managers in those developing countries where environmental degradation
is most severe; b) they form a rnajority of the poor population, and their activities provide
a major source of sustenance for the rest of the poor; e) their welfare is the most severely
affected by environmental degradation; d) their ends, means and constraints are distinct from
those of men; and e) the above factors have often been neglected in efforts to achieve SARD.

Gender Bias

Gender refers to socially defined roles and attributes attached to each sex, as well as to the
relations between the sexes. For example, although childbearing has historically been
important as a determinant of gender roles, the assignment of women to "feminine" tasks has
continued long after it is relevant. It is not biology that determines lower wage rates for
women field vvorkers, or the absence of women from a large number of agricultural
occupations and professions, or women's exclusion from decision-making positions
throughout the agricultural sector, but rather, the cultural definition of gender roles. In order
to understand the relationship of gender to environment and SARD, the relative positions of
both men and women naust be examined to understand the constraints and opportunities that
are common to both and those which are specific to their gender.

If human development is a prerequisite for sustainable development, gender bias is
a major obstacle to achieving this goal. Human development indicators (malnutrition, child
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mortality, life expectancy, literacy, education, etc.) clearly demonstrate gender bias, defined
as the "unequal status or treatment of women resulting in their physical or economic
deprivation relative to counterpart males" (Ham-ahan, 1991:10). According to Jacobson
(1991:7):

Gender bias is...a primary- cause of poverty, because in its
various forms it prevents hundreds of millions of women from
obtaining the education, training, health services, child care,
and legal status needed to escape from poverty. It is what
prevents women from transforming their increasingly unstable
subsistence economy into one that is not forced to cannibalize
its own declining assets.

UNDP's Human Development Reports show that gender bias exists in all countries for which
data are available, and is especially marked in developing countries.

Women have traditionally played a major role in the world's agricultural production
systems. Whether reference is to Sub-Saharan Africa or the Caribbean, where women
produce 60-80 per cent of basic foodstuffs mainly through shifting agriculture, or to Asia,
where they perform over 50 per cent of the labour involved in intensive rice cultivation, or
to South-east Asia and the Pacific or Latin America, where their home gardens represent
some of the most complex agro-silvopastoral systems known, women hold a vast amount of
responsibility for and knowledge of sustainable agriculture systems. The recognition of
women's critical roles in agricultural production, especially in the food sectors of developing
countries, re-emerged with a study published by Esther Boserup in 1970. Boserup
hypothesized that, world-wide, farming systems will be female where non-plough, shifting
cultivation systems predominate (such as in Africa and tribal South and South-east Asia);
plough cultivation systems will be male (such as in Latin America, and Arab cultures); and
farming systems will be mixed male-female where intensive irrigated systems predominate
(e.g., in South an.d South-east Asia) (Drake, 1991). Further, Boserup showed that male
productivity tends to be raised when agricultural modernization occurs, whereas female
productivity stagnates. Women have largely failed to benefit from the expansion of financial
support systems, training and extension, mechanization, and the use of agro-chemical and
other industrial inputs.

Gender bias is evident throughout the world's agricultural systems, and is a major
contributor to unsustainable development. When women have access to land, their tenure
is usually insecure, bringing the associated risks this implies for farmers, as well as
disincentives to invest in land conservation. When women farm their own land, this is often
of lower quality than that of counterpart males (reflecting the fact that women are often
responsible for food crops while men are responsible for cash crops). Their access to credit
is restricted by gender bias, lack of land title, poverty and illiteracy, which are the same
factors that limit women's membership in farmers' cooperative organizations or associations.
These organizations often provide training, extension and other services to their members,
so women are less likely to be recipients when they are not members.
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Women's access to extension services worldwide is only about 1/20th of that of men.
(Table 1). Without secure tenure, credit, training and extension, women have little access
to inputs and improved technologies to raise their productivity. For many women, low
agricultural productivity is combined with responsibility for the household (child care and
education, care of the elderly, disabled and sick, water and fuel provision, cooking, cleaning
and hygiene, etc.), numerous community activities and, increasingly, the need to provide
income for the households which they head (about 20 per cent of the world's households) or
chiefly support (about 40 per cent of all poor households). As a result, poor rural women
work an average of some 14 hours per day - about a third more hours than men (UNSO,
1989).

Table 1: Percentage of time and resources allocated to clientele groups by extension
organizations.

Source: FAO, 1990.
Note: N = number of respondent organizations.

Clientele
Group

Africa
N = 38

Asia &
the

Pacific
N = 28

Europe
N = 7

Latin
America
N = 39

North
America
N = 4

Near
East

N = 16

World
Average
N = 132

Commercial
Farmers

20 36 69 42 48 31 35

Commodity
Producers

26 17 5 24 1 34 23

Subsistence
Farmers

31 28 2 18 a 14 22

Landless
Producers

1 4 1 2 1 5 2

Young
Farmers/
Rural Youth

10 8 7 5 16 2 7

Women
Farmers

7 3 3 5 1 9 5

Home
Econo ics

1 2 4 - 9 1 1

Other
Groups

4 2 9 4 23 4 5

Total
(Per cent)

100 100 100 100 100 100 100
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In spite of the predominance of women's labour in many farming systems, and of a
significant and rising proportion of female-headed farms and rural households, gender bias
is reflected in most characterizations of farming communities, including those within the
agricultural education and extension programmes of both the developed and developing
countries, "Farmers" are seen as either genderless or male. This mirrors most conceptions
of farms and households developed by the social sciences. The household or farm is treated
as the unit of analysis, so that the decision-making process within it is obscured. Even where
the division of labour in the household or farm is recognized, it is assumed that authority is
a function of income, that males are the primary income earners, and that households or
farms are therefore headed by a male (Drake, 1991).

Poverty, Gender and Environment

Some Current Ideas: A common idea is that poverty and environmental disruption are
strongly interrelated. Poor people tend to concentrate in and exploit marginal areas.
Lacking resources and technology, they tend to over-exploit the natural system, with a
consequent decline in productivity associated with environmental degradation; the traditional
production systems employed by the poor are often considered to be part of the problem.
A process of cumulative causation is set off: poverty increases, and this, in turn, exerts even
more pressure on the environment, leading to a vicious cycle. An increasingly deteriorated
environment is both less productive and more vulnerable to unexpected social and natural
events, thereby making poor groups more disaster-prone.

It is also frequently thought that unavoidable environmental destruction results from
growing populations, which give rise to poverty, which in turn leads to increasing pressure
from poor populations on the natural resource base. However, it is not possible to
demonstrate that a high rate of population growth is always associated with lower rates of
development and therefore with poverty. Similarly, it cannot be shown that rapid population
growth leads unavoidably to environmental degradation. The links between welfare (or lack
of welfare) and the environment must be examined more carefully.

Many studies have attempted to demonstrate a correlation between poverty and
environmental degradation, pointing out that, "nearly 80 per cent of the poor in Latin
America, 60 per cent in Asia and 51 per cent in Africa are living in marginal areas
characterised by low productivity and high vulnerability to environmental degradation"
(Bifani, 1992:107). The poor are often thought to be responsible for much deforestation
through the expansion of shifting cultivation and new settlements in forested areas.
However, "there are cases, particularly in Latin American countries, where 5 per cent of the
farmers own more than 80 per cent of farmland. Therefore, with less than 5 per cent of the
land and forest resources of the region, the poor cannot be held responsible for the
deterioration of agricultural resources" (Bifani, 1992: 108). Poor women have even less
access to land than poor men. Nevertheless, women's fuelwood collection is often ranked
on a par with logging, livestock rearing and agricultural expansion as a major cause of
deforestation - despite the fact that, in most countries, it represents only a small fraction of
total forest use.
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Poverty implies that there are no alternatives to living in deteriorated or marginal areas.
The poor occupy the most fragile natural environments and the most scarcely equipped
human-made environments. In their efforts to satisfy basic needs, and lacking any alternative
means of employment or access to capital, the poor are pushed to over-exploit accessible
resources such as land, water and fuelwood, and to occupy marginal lands. The problem
is accentuated by the increasing fragmentation of holdings, land conflicts, and the lack of
access to capital, inputs and technology,

Resource Access and Control: The first element to be considered in the gender,
poverty and environment relationship is resource access and control. Two major, interrelated
processes are apparent in the developing world: a) the growing concentration of resources
in the hands of a few; and b) the increasing insecurity of tenure for the majority of the rural
population and especially for women, as a result of the breakdown in communal tenure
systems. As resources are concentrated, the rural poor are displaced to marginal lands or
forced to migrate to urban areas in search of employment. This contributes to increasing
pressure on fragile marginal lands as well as to urbanization and urban poverty. With the
breakdown of traditional tenure systems, the distribution of benefits changes, as do the
incentives and risks that people face when making long-term investments in the resource
base.

Much of the land in developing countries was alienated during and after the colonial
period to expand market-oriented plantations and livestock production and to "modernize"
agriculture. It was considered that large-scale agricultural operations were more efficient,
so agricultural policies usually promoted the expansion of large production units. In general,
large units are devoted to production for export rather than to production of foodstuffs to
satisfy internal demand, especially foods consumed by the poor. Thus, although there is no
doubt that poor people are increasing the pressure on marginal resources, this phenomenon
is often due to the fact that large enterprises oriented toward commercial crops are able to
out-compete these producers for access to high quality land resources.

The system of resource control (tenure) which governs agriculture, forestry and fisheries
is a critical factor in environmental relations. When referring to forest management, FAO
indicates that, "in the first place, the land tenure regime determines the type of land
management; and attitudes weigh heavily on the future of the forest. Private ownership, for
example, will be conducive to investments in forests only if security of tenure over a long
enough time is guaranteed" (FAO, 1987:1). The same is true of any investment in resources
that yields benefits only in the long run, such as most of those investments of labour which
are required for soil conservation. In general, people are more likely to adopt sustainable
practices in relation to resources and the environment if they are confident that they will
continue to have access to them in the future.

Landlessness and land concentration have increased in many parts of the developing
world as common property rights have broken down. Common property is often confused
with "free access", which refers to land or goods which everyone can use. Under common
property regimes, social groups determine their members' rights and duties regarding the use
and control of common lands, and Ihnit use to members, The natural system is treated in
an integral fashion, as an ecological system which provides the basis for the group's survival,
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rather than as a series of "goods" (e.g., land, timber) that can be parcelled out individually.
As such, common property regimes not only provide a mechanism for conserving natural and
environmental resources, but also, implicitly recognize the propensity to over-exploit free
goods; they are an attempt to avoid free use. Common property systems also promote
equity. In fact, according to the growing body of literature on the topic, "it is precisely the
breakdown of the traditional control mechanisms resulting from the commercialisation of
agriculture and the growing pressure of the marginalised poor that is said to be the cause of
environmental degradation" (Bifani, 1992:107).

The economic processes that have relegated food production to marginal land have
especially affected women subsistence farmers. Jacobson identified four interrelated trends
which can be attributed to the increasing emphasis on cash crops:

First, large anaounts of land once jointly owned and controlled by
villagers - and accessible to women - have shifted into the hands of
government agencies and private landowners. Second, the distribution
of resources on which cash crop agriculture is heavily dependent -
including land, fertilizers, pesticides, irrigation, and hybrid seeds - has
reflected persistent gender bias. Third, the mechanization of agriculture
has reduced or replaced the labor traditionally done by men, but
increased that done by women without increasing their income. And
filially, the labor available to subsistence households in many countries
has become increasingly scarce, largely as a result of the shift of male
workers away from subsistence production into cash crops and
urban-based industries (Jacobson, 1992:24).

The changes in land tenure that have accompanied agricultural "modernization" have
eroded women's customary access to land. Customary land tenure arrangements are usually
based on some form of coinmunal land ownership where kinship, ethnic, or tribal group is
the organizing factor (Manuh, 1989). Women's rights to land were generally assured under
customary systems in those regions where it was recognized that women were major
agricultural producers. In Africa, many of the tenancy arrangements for women also depend
upon the provision of labour on other land, be this the land of their male kin or communal
land. However, over time, use rights in many of these systems have become virtually
synonynaous with ownership. Legal land tenure systems developed in the colonial states have
been juxtaposed with customary systems. These legal systems provide for private property,
state property and other forms of tenure including concessions of national land. In these
legal systems, women's access to land and other resources has often been proscribed or made
dependent on male authorization. For example, in Thailand's traditional matriarchal
societies, manied women inherited their parents' land, whereas now the legal system requires
that all land belonging to couples be titled in the husband's name (Jacobson, 1992). Other
elements contributing to the decrease in women's land access include the land scarcity
resulting from the expansion of monoculture cash crops, forest plantations and livestock
operations, and the development of irrigation, resettlement and agrarian reform programmes
which all typically exclude women as beneficiaries. When women are deprived of land
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altogether, they turn to sharecropping, land purchase, marriage, or cooperatives in order to
gain continued access (Chimedza, 1989).

Women's entitlements can improve or detract from the efficiency with which they use
natural resources (Manuh, 1989). If land tenure is insecure because, upon death of the
husband, the right to land passes to his closest male heir, women will not be as likely to
invest time and energy in tree planting, contour construction or other soil management
measures. If women do not have land title, they are usually not eligible for credit which
would enable them to purchase technology and other inputs that can help them to stabilize
their production systems. In addition, "[the] commons are as indispensable to land-poor
women in subsistence economies as these women are to the maintenance of the
commons...Commons lands constitute the one resource, apart from their children, to which
women traditionally have had access relatively unfettered by the control of men" (Jacobson,
1992:22-23).

Gender, Environmental Degradation and "Modern" Agriculture: If poverty were
indeed a principal cause of environmental degradation, then degradation should decline as
income increases and poverty is eradicated. However, the environmental problems of
developed countries are even greater than those of developing countries. Each population
group exerts different pressures over its local environment, depending in part on the patterns
of development and production and consumption levels.

The relation between people and resources is often not determined locally, but
regionally or even internationally. National, regional and international markets influence
local production systems, leading to changes in consumption patterns, the modification of
traditional practices, the adoption of alien varieties, and the slow disappearance of local
varieties. The growing dominance of cash crop systems tends to shrink the range of natural
resources used by the local population, putting biodiversity at risk and increasing human
vulnerability. In this case, the pressure on the local environment originates from the demand
of populations located in other regions, whose consumption patterns are shaped not by the
characteristics of a particular environment and its resource endowment, but rather, by income
levels and market access worldwide.

As the international demand for developing country agricultural and livestock products
has expanded and production systems have "modernized", women have been especially
affected. In many parts of the world, women have been the primary caretakers of
agricultural and livestock genetic resources - identifying, preserving, and using wild and
domestic species, in order to provide food for their families. As consumption patterns
change and market incentives (e.g., for hybrid corn or rice) are introduced, these traditional
resources and knowledge have tended to disappear. Women have become dependent on
purchasing imported foodstuffs, and on the production of varieties and breeds that are less
resistant to local diseases, pests, and climatic vagaries. Often, this has increased their need
to produce cash income to purchase foodstuffs, as well as their vulnerability to market
failures, drought and famine.
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When farmers do manage to increase their productivity by incorporating modern
agricultural inputs, this has often provoked land degradation and other forms of
environmental deterioration. Natural fertility has been negatively affected, mechanization
has contributed to the acceleration of soil erosion, and industrial inputs have led to the
increasing pollution of rivers and ground water. Pesticides are one of the main causes of
biodiversity loss. Irrigation of large holdings has contributed to the salinization of arable
land (FAO, 1993). Indeed, the need to address the "modem" agriculture and livestock sector
in order to achieve SARD is at least as great as the need to address 'traditional" poor
farmers.

Gender and Environmental Dimensions of Agricultural Technology: A
consideration of technological change will be critical to the achievement of SARD, not only
because the types of technology used can have a direct effect on environmental conditions
(e.g., the effects of mechanized soil preparation on soil structure) but also because
technology has a direct effect on people's subsistence, opportunities and incomes, and on
their abilities to manage their production systems.

There are essentially three means by which the rural population subsists:

direct exploitation of natural resources in agriculture, forestry, fisheries and mining for
consumption and for sale;

wage employment in agriculture, forestry, fisheries and mining;

production or wage employment in secondary and tertiary sectors (industries,
handicrafts, and services).

When rural people's access to the means of production is eroding, or when they cannot
produce enough or eam enough from their agricultural production to survive, their welfare
then depends on the capacity of the society to generate gainful, non-agricultural employment
on a sustained basis. In general, the agricultural sector cannot generate the wage
employment needed to sustain a growing population. This is because: a) agricultural work
is often seasonal; and b) the use of labour-saving technology is increasing in the "modern"
agricultural sectors, which are the main employers of wage labour. The tendency among
alrnost all countries, developed and developing, is for the proportion of the population that
depends directly on agriculture to decrease over time; this is considered a normal process
accompanying economic growth. In developed countries, the rate of non-agricultural
employment creation has kept up with the decline in rural jobs, but in many poor countries,
non-agricultural employment generation is very limited, so that people continue to be
dependent on wage labour in agriculture or on agricultural, forestry, and fisheries production.
Therefore, the over-explOitation of natural resources is directly related to the lack of non-
agricultural employment. The net result of low levels of employment generation and eroding
access to the means of production is poverty, which is transferred to agricultural frontiers
and urban areas through migration.
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The poor rarely benefit from agricultural mechanization and other technologies. If rural
wages are high, labour saving technologies are introduced to reduce the demands for labour,
putting labourers out of work and depressing remaining wages. For example, weeding is
typically performed by hand until rural wages begin to rise; at this point, producers begin
to substitute labour with mechanical and chemical inputs, displacing rural workers. Concerns
that should arise are: Who receives the technology? What is the impact of technology on the
welfare of rural workers? Will they have alternative employment? Will they return to
agricultural production, and, if so, under what conditions? Will they be impoverished or
migrate to agricultural frontiers or to urban areas?

On the other hand, those who most need agricultural technology in order to reduce their
workload and increase their productivity and incomes - the rural poor - do not have access
to it. The gender dimension is also highly relevant here. Many rural women are not paid
for their work. It follows that there is little incentive to introduce technology for those
activities carried out by women, such as weeding, crop processing and most domestic
activities. Even when appropriate technologies have been developed, women and other
unpaid workers usually cannot afford them. In many regions, the problem is compounded
by a lack of infrastructural development (e.g., roads, electricity, water, energy, health, etc)
which increases the demand for unpaid labour time. This explains why, all over the
developing world, it is common to find rural women using the same technologies they have
employed for thousands of years (e.g., the mortar and pestle used for corn grinding
throughout Mexico and Central America).

Given the lack of technology and consequent low productivity, the need for unpaid
labour remains high, making it difficult for women and other unpaid workers to seek paid
employment even if it exists. The net result is that women and other unpaid workers are
over-employed in terms of time worked and under-employed in terms of income received.
It is not uncommon for a poor farmer to vvork 50 hours or more a week, yet receive an
income equivalent to less than the legal minimum wage. A woman may work 60 or more
hours per week between domestic, farm and off-farm tasks, and yet receive no wages or cash
income of any kind. Thus, although the demand for labour in many rural areas of the
developing world is high and even increasing, this does not translate into more income for
the poor.

The fact that women are largely unpaid means that male tasks tend to be mechanized,
),vhile female tasks remain non-mechanized: the net result is that women's labour burdens are
often increased through mechanization. This can be seen, for example, when tractors are
introduced, thereby permitting the area under cultivation to be increased; if weeding is not
mechanized or weed control measures are not introduced simultaneously, the demand for
women's labour in weeding increases. In some cases, "the aggregate increases in
productivity resulted in such severe demands for women's labour that their well-being and
that of their families was completely undermined." This negative impact on family welfare
is compounded because, "income under female supervision is...usually spent on child
nutrition/family needs" (Drake, 1991:5-6), so that when women's income decreases, so does
child nutrition and family welfare.
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The lack of employment opportunities in rural areas also gives rise to seasonal or
permanent emigration. For rural men in Africa, this was explicitly encouraged by colonial
and post-colonial policies to provide labour for agricultural plantations, mines and industry.
In the Near East, men migrate in search of urban wages either within the region or to
Europe. In Latin America, it is principally males who migrate in search of temporary wage
labour in agriculture, whereas young women often migrate to cities in search of employment
in the service or informal sectors. All over the developing world, male emigration has
increasingly left women in charge of farms and rural households, decreasing the supply of
labour available to them and enlarging their responsibilities for decision-making while doing
little to improve their access to or control over resources. While remittances sometimes
place these female-headed households in a relatively privileged position in their respective
social hierarchies, the tendency is for remittances to decrease over time (Jacobson, 1992).

When women are able to obtain wage labour, they are typically restricted to local labour
markets if they have domestic or farm obligations. Women have greater difficulty entering
the wage labour market, since: a) wages for women are often barely above what they would
have to pay to substitute their unpaid labour (e.g., for child care); and b) substitutes for
many "female" tasks are often either lacking or culturally unacceptable. Because women
cannot easily substitute their own unpaid labour, they often cannot respond to "opportunities"
such as an increase in the demand for full-time wage labourers, or a price increase for more
labour-intensive crops.

Table 2: Female wages as a percentage of male wages in selected countries.

Nation Percentage

Korea 50

Cyprus 59

Egypt 64

UK 70

Swaziland 73

Sri Lanka 75

Kenya 76

Jordan 79

Iceland 90

Tanzania 92
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Furthermore, within the occupational structure, high status and high-income professions
tend to be occupied by men, while typical women's occupations are extensions of their
domestic roles, or are lower-income jobs such as manual field labour. At an aggregate level,
women earn less than men (Table 2). This is, in part, a result of the unemployment and
under-employment which arise from these occupational barriers, since many women may be
crowded into limited sectors of the labour market (as is often the case with the service sector
or the farm labour sector).

Workers depend upon their stock of human capital (knowledge, edu.cation, skills) for
occupational mobility and wage earning power; human capital, in turn, is related to class,
caste and gender hierarchies. The rural poor, and especially women, have lower access to
education, literacy, numeracy skills, and other training required to manage technology and
equipment. In addition, gender and other biases related to caste and ethnicity create further
obstacles to occupational mobility.

Since there are so many employment obstacles, many women create their own
employment through informal activities, using the little access they have to means of
production to add value to farm goods and other raw materials for sale in the market.
Women tend to have widespread access to the means of production (often, domestic tools
turned toward market use), so that large numbers of women produce a limited range of goods
for the market. Productivity is low and competition is fierce, driving market prices down
and eliminating profits, leaving less than a subsistence wage.

Small farm households and the landless find additional means of "subsidizing"
agricultural production, including wage labour, diversification of production (e.g., with srnall
livestock, food processin.g, handicrafts, etc.), and use of communal or "free access"
resources (e.g., hunting and gathering). With increasing poverty and decreasing access to
resources, it is frequently women's and children's labour that is mobilized to increase the
subsidies to the farm.

Reducing the direct dependency of the population on natural resources and reducing
poverty requires a process of economic diversification to generate adequately-remunerated
employment; this entails broadening the markets for value-added goods and selectively
introducing appropriate technology so as to increase the productivity of labour, including
unpaid labour, while expanding the sources of employment. It also requires changing the
status of women by breaking down occupational barriers, increasing women's access to
human capital, reducing the burden of unpaid labour through infrastructure, technology and
changes in the gender division of labour within the household and on the farm. Although
it may appear that this last factor is the most difficult to change, in reality the situation is
more dynamic than many suppose, due to: a) urbanization, technological change,
industrialization, and expansion of the wage sector; b) strategic state interventions, such as
legal reforms and affirmative action or income policies; c) social organizations/movements;

economic growth and market forces which condition the demand and supply of labour; and
the growth in services such as training, education and child care (FAO, 1993).

Frequently, the only contacts that rural women and men have with development agents
are through extension programmes. It is not unusual for extensionists to be asked to broaden
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their responsibilities to include advice to small farmers and rural women on small enterprise
development, food processing, and other "non-farm" activities. For example, in Honduras,
agricultural extensionists are providing advice to women farmers not only on low-input
agricultural production, but also on topics such as corn milling, accounting, and small
livestock marketing. Extensionists need to understand and respond to rural people's needs
to diversify their income sources, and to give more appropriate advice on sustainable
agriculture.

Enviromnental degradation can increase the demand for unpaid work. For example,
labour bottlenecks in deteriorating shifting cultivation systems primarily affect women, in
part because the gender division of labour results in a situation in which, "the labour
resources of both men and women members of the family [cannot be] easily harnessed in all
farm operations during peak periods of demand" (FAO, 1984a:51). Women and children are
already responsible for most farm labour in the tropics; with increasing male emigration and
greater school attendance of boys, women and girls are often solely responsible. Less labour
means that producers cannot expand the area under production even if land is available.
According to FAO, a major dilemma confronting shifting cultivators is that:

Labour shortages can encourage the farmer to either unwittingly increase
the length of the cultivation period or shorten the fallow period so as to
minimize the labour costs of clearing which increases as fallow
lengthens...(but mechanization) often results in increased deforestation
and disruption of soil physical structure and other properties to an extent
that has caused more erosion, irreversible degradation and loss of fertility
and productivity than manual methods (FAO, 1984a:53).

As shifting cultivation systems deteriorate, labour requirements increase, for land
clearing, soil conservation and weeding. Weeding requires 200-400 person-hours/ha, and
must be done at least twice during a cropping season (FAO, 1984b); as weed invasion
intensifies, time requirements increase. Multiple cropping and soil conservation measures
also require high labour inputs, so that a major impediment to the introduction of more
sustaimable agricultural practices may well be labour availability.

Part of the solution is to provide technology. For example, UNIFEM, together with
IIED, has developed a series of publications on appropriate food processing technologies, in
order to disseminate information on successful methods throughout the developing regions
(see the UNIFEM Food Cycle Technology Source Book Series). According to FAO
(1984a:65), "if appropriate labour-intensive technol.ogies are available to absorb the increased
labour per unit area, the reduced area can be made to support a much increased rural
population. However, si.nce women's access to labour-saving technology and to credit is
lower than men's, they often cannot benefit from such developments. Women's lack of
technology and subsequent need for more labour explains the high fertility rates that persist
in rural areas over much of the world. Existing appropriate technologies that promote SARD
will not reach poor farmers and women unless they are free of charge (i.e., made by the
farmers themselves or donated) or accompanied by credit and subsequent increases in
income.
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Gender, Population and Environment: Considerable investments have been oriented
toward reducing fertility levels and population growth in less developed countries, on the
grounds of environmental deterioration. Results, however, have been disappointing,
especially in those countries where subsistence food production predominates. Increases in
the use of contraceptive devices or changes in reproductive behaviour have often not resulted.
Although child mortality has been significantly reduced, fertility rates have sometimes even
increased. While it is unquestionable that increasing population pressure contributes to the
deterioration and depletion of natural and environmental resources, additional factors should
be considered in order to understand a very complex phenomenon. Mediating factors in the
population/environment link include technology, employment and consumption levels.

For example, an ILO study showed that sub-Saharan Africa's slow agricultural growth
is common to all of its agro-ecological regions, indicating that the problem in not essentially
one of natural resource endowment. Nor is population growth the major explanatory factor;
in 1990, for example, population pressure (as measured by the agricultural population/land
ratio) was still less than that for the Far East in 1961. Rather, the low growth rates and
yields in agriculture are attributable to the low availability and use of machinery and inputs
such as fertilizers, tractors, and irrigation systems, so that, "in many sub-Saharan countries,
non-sustainability arises from the general backwardness of the economy rather than from
poor per capita natural resource endowment" (Karshenas, 1992:28).

Population growth aggravates the situation where land and other resources are highly
concentrated, markets reinforce patterns of resource over- and under-utilization., the majority
of the population is dependent upon the primary sector for its subsistence, and human-made
capital stocks are low. In these circumstances, as the number of poor increases, there are
more inheritors to share land, so farms fragment and finally can no longer support the
household, forcing farmers to intensify land exploitation. When they are unable to further
intensify production, more marginal land is incorporated, frequently on slopes, with
inadequate technology and labour inputs, resulting in increasing erosion and degradation of
watersheds. Since they are unable to increase productivity, the poor are driven to engage
in agricultural practices which are non-sustainable, such as shortening restorative bush
fallows in shifting cultivation, burning dung for fuel instead of using it for fertilizer,
cultivating on erosion-prone slopes, grazing more animals, and converting forests to crop
land. The ¡LO refers to this process as "forced environmental degradation" (Karshenas,
1992:25).

Gender also has a great deal to do with stagnation in food production systems and with
persistent high population growth rates. In addition to resource access and tenure patterns
that favour men, women must cope with poor availability and quality of the means of
production, complex timing patterns for various farm and domestic activities, eroding
.ecological conditions, male emigration, high morbidity, and more. All this implies ever
greater la.bour burdens for women who are already assigned domestic, farm., family and
community roles. Having a large number of children continues to be a major asset and a
source of immediate and long-term social and economic security, especially among
subsistence households. Chances for altering pro-natalist attitudes geared to large-family size
are rapidly diminishing, given deteriorating environmental conditions and health standards,
labour-shortages, and other processes contributing to the growing time-use requirements and
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energy inputs of women in agricultural production (FAO, 1992). Improving the status of
women farmers, including their access to labour-saving technology and services, is one way
in which agricultural education and extension programmes can contribute positively to
stemming population growth.

Women-Environment Relations: Specific Issues

Women as Resource Managers

With the growing emphasis on sustainability, it is now recognized that many traditional
production systems are both environmentally sustainable and capable of sufficient production
to feed growing populations. The mainstay of many of these viable agro-ecological systems
is women, in their role as household managers. Indeed, the relationship between women and
the environment can be conceptualized around the elemental concern that women have with
household food security.

Changes in land tenure, land-use, and technology are viewed by women according to
the likely effects of these changes on the immediate availability of resources such as water,
fuelwood and fodder. Women are forced to abuse the resource base to ensure food security
in the short term (Chimedza, 1989). Their perceptions of the causes and effects of this
dilemma are often correct but are frequently overlooked or not shared by the more powerful
decision-makers in their societies.

In women's roles as producers and gatherers of foodstuffs, medicines and fuel, and as
drawers of water, they daily manage plants, soil, and wildlife in an integrated fashion. The
fodder they gather from natural grasslands and forests feeds the livestock that produce the
dung they place OD their fields to maintain soil fertility. The potable water used or the
household becomes the grey water with which they irrigate plants. The same source of water
must often serve livestock as well; it cannot become contaminated without causing human
illnesses. If the need for fuelwood and crop land today leads to deforestation, women know
that this will sacrifice the fodder, fruit, medicine, fuel and soil productivity they need to
sustain their families tomorrow.

Women are the best equipped to manage the environment through their determination
and indigenous knowledge. They can identify fresh water sources and determine the quality
of the water; they know the local plant and tree species that have economic value as fodder,
food, and medicines and understand their growing conditions and other properties; they have
a wealth of traditional knowledge about crop associations, organic pest management,
weeding, plant protection and soil conservation. Their labour is often called upon for
conununity and national conservation measures such as afforestation, and terrace construction
and maintenance, However, women are also the least equipped to manage the environment
beca-use they usually have no voice in resource management decisions; their land and tree
tenure is generally precarious and eroding; they lack access to basic services, education,
extension and credit; and their most critical resource - their labour supply - is diminishing.
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Even their traditional knowledge is becoming less of a resource as the conditions around
them change: some techniques become dysfunctional as ecological conditions deteriorate,
some are lost from one generation to the next, and some simply cannot be applied because
of the lack of time and other resources.

Women are the principal bearers of knowledge about the environnient and sustainable
development - knowledge which they pass on to their children and kin. As principal
educators of children, they also impart their values and perceptions - including environmental
perceptions - to their offspring. Wornen's informal community networks provide a major
means of communication throughout areas where television is unknown and printed materials
have little distribution or populations are illiterate. Nevertheless, women are usually the last
to be included as targets in extension programmes, and are often not reached by
environmental education campaigns. Information that is imparted to men is often not
transferred to women or is transferred only partially or in a distorted fashion. Women are
more difficult to reach because of the biases which prevent them from communicating with
outside agents or with unknown males, and their illiteracy rates are higher than men's.

Shifting Cultivation and Soil Management

Shifting cultivation is one of the most extensively employed agricultural systems in less
developed countries. It predominates in the poorest countries of the tropics, where it
produces most of the basic foodstuffs in these environmentally fragile ecosystems. The
system has proven to be viable over most of human history, but it depends upon access to
resources which are increasingly scarce, and its viability is threatened by multiple
phenomena, especially human and animal population pressure, and the spread of monoculture
(particularly cash crops). As the viability of shifting agriculture decreases because of
envirorunental deterioration or poor markets for the goods produced, returns to labour also
decrease; young people - especially men - begin to emigrate, reducing the amount of labour
available and leaving agriculture increasingly in the hands of women.

The deterioration in shifting cultivation leads to the multiplication of pests and diseases,
a rapid increase in weed growth and erosion, deterioration of the nutritional status and
physical properties of soils, and an increase in drought stress (FAO, 1984a). Reductions in
yields threaten food security and necessitate bringing more land into production or applying
more labour to counteract these effects. The most critical variable for farmers may be the
availability of labour rather than land. This is because, "almost any meaningful alternative
to shifting cultivation will essentially be more labour-intensive and more land intensive"
(FAO 1984a:65).

However, female subsistence food producers are not reached by most existing soil
management programmes. Women also lack the time to carry out soil restoration activities
such as terracing and organic recycling. They do not have access to labour-saving
technologies, chemical fertilizers, or extension advice (FAO, 1986). The less developed
countries account for only 20 per cent of world fertilizer use, and most of this use is
concentrated on cash crop production for export. Many subsistence producers depend on
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dung as the only available alternative. As the availability of fuelwood diminishes as a result
of deforestation and land conversion, many women begin to use dung as a substitute.

A case study in Malawi serves to illustrate these dynamics. Malawi is affected by
competition for land as well as by land degradation. Female headed households constitute
42 per cent of the "core poor" and 34 per cent of the "other poor" households; these
households are disproportionately affected by poverty and land degradation, since they
depend on smaller plots of land found on the steeper slopes and less fertile soils. As the size
of land holdings decreases, the percentage of female-headed households rises, in part because
of male emigration. Women cannot afford to purchase agricultural inputs, to rotate annual
crops, or to carry out soil conservation measures. Soil fertility and crop yields have declined
over time, further exacerbating the poverty of these households while increasing their
reliance upon the land and their vulnerability to its degradation. Extension advice does not
reach poor women farmers since they are not members of the organizations that provide
extension services. In the male-headed households, the female share of income is relatively
less, and declines with increasing income and cash crop production. The size of the maize
harvest correlates with higher income since richer farmers can purchase inputs. Projects in
Malawi have introduced soil conservation measures to farmers, but women face serious
constraints in adopting these measures. The achievement of soil conservation targets is much
lower on female-headed fauns, despite the fact that these are the farms with the greatest land
degradation problems (Burgess, 1991).

Weed Control

Weeds are both a boon and a bane to poor women. Women perform most of the weeding
in less developed countries. As soils degrade, or as monoculture comes to predominate,
weed invasion increases as do women's labour requirements. Weeding must be performed
at critical periods hut, "the availability of farm labour at the critical times needed for
weeding crops is often limited" (FAO, 1984b). When land clearing and ploughing become
mechanized, larger areas are often brought into production. But if weeding is not
mechanized or herbicides are not introduced, women cannot keep up with the additional
weeding requirements and overall productivity decreases. As farm wages increase,
mechanization is introduced and manual weeding tends to be replaced by the use of
herbicides; however, because women's labour Thr weeding is often unpaid, there is little
economic incentive in many areas to substitute equipment or inputs for this labour. Women
do not have access to the credit or cash needed to purchase herbicides for subsistence crop
production. These are high cost inputs, requifing knowledge about correct application and
associated health risks.

Weeds are also used extensively by women for their economic value. Women use
weeds for pest control, medicine, animal fodder, fibres, oil, fuel and dyes, among other
things. "Of 158 weed species collected from rice fields in two districts of West Bengal, 124
possessed local economic importance and their uses were of great economic significance to
farmers and their families" (FAO, 1984b). Hand weeding, rather than chemical destruction
of weeds, maintains the economic and ecological viability of small farms.
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Pesticides

Women make up a large part of the agricultural labour force, especially in those jobs on
plantations which are lowest paid and require manual dexterity - e.g., weeding, spraying,
picking and harvesting. In all of this work, there is a high risk of exposure to dangerous
chemicals, such as herbicides and pesticides. For example, in Malaysia, women make up
60 per cent of the labour force on rubber plantations where paraquat is used (Rodda, 1991.).
In Nicaragua, in the 1970s, the exposure of pregnant women working on cotton plantations
to DDT and other pesticides drew international attention because of the effects on their
unborn children and the high levels of DDT concentration in the mothers' milk. In the vast
majority of instances, this contamination goes unreported and unchecked. Women are also
exposed to pesticides and other dangerous chemicals when these are stored in the home,
while washing the clothes of agricultural workers, and when storing food, water, fodder and
other household supplies in empty chemical containers. Women have a higher illiteracy rate
than men over most of the world and receive only a tiny fraction of all extension visits, so
their risks of contamination are higher, an.d the overall consequences for their health and the
health of their children are greater.

Genetic Resources and Wildlife

As monocultures increase, crops become more susceptible to disease, pests and
environmental stress. In forest areas, monoculture leads to the destruction of entire
ecosystems. Indigenous breeds of livestock are also disappearing, or their genetic variety
is decreasing. Women often oppose the introduction of cash crops and monoculture since
these displace subsistence food production and eliminate the diversity of flora and fauna upon
which they depend.

An example of the differential impact on men and women of the introduction of new
crop varieties is provided by the introduction of hybrid maize in Africa, which is credited
with nearly doubling maize yields over the past three decades (Jacobson, 1992:29). These
new varieties, "require greater efforts for pounding, have poorer storage capacity and are
considered to have inferior taste...Women are responsible for pounding, storage, and food
preparation, so their perceptions of the benefits of hybrid maize differ from men's" (Burgess,
1991:30). As it is the women who tend to cultivate the poorer soils and who are usually
responsible for caring for the crops until harvest time, they are often more aware of the costs
and benefits of alternative crop varieties than men, and less prepared to take risks. Hybrid
maize is generally cultivated as a cash crop, and requires significant cash outlays. According
to Jacobson (1992:29):

New seeds must be bought each year, and the crop demands repeated
applications of fertilizer. Neither the seeds nor the fertilizer is affordable
to subsistence farmers who lack credit. On the other hand, the
development of high-yielding varieties of millet and sorghum has lagged
far behind, even though those traditional food crops are considerably
more drought-resistant and nutritionally balanced than maize.
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Wildlife is often a major resource for poor women in their efforts to assure household
food security. Women obtain protein from animals and insects that are often considered
vermin. Supplementing the diet in this way is a common practice in many areas: caterpillars,
locusts, rats, crickets, termites and ants are eaten in Africa; grubs are used in Australia; and
iguanas, armadillos, rabbits and wild boar are eaten in Central and Latin America.
Agricultural practices which reduce the availability of these resources include mechanical
land clearing, ploughing and weeding, and the use of biological inputs and pesticides. As
animals and insects become scarcer, women must go farther afield to procure them,
absorbing time they could be using on their plots. The alternative is to substitute these
protein sources with domestic livestock, but sources of livestock feed are also diminishing.

Women depend upon natural grasslands and forested areas to provide for many other
household needs: medicines, fodder, fuel, food, fibres and other inputs. For example, in
Nepal, 135 tree species are used as fodder (FAO, 1987). Women have economic uses for
plants, roots, tubers, leaves, fungi, fruits and barks. Much of this genetic diversity can be
found in women's home gardens; they have learned to dornesticate both flora and fauna, and
to incorporate these species into complex agro-silvopastoral systems, such as the home
gardens found in Java.

Fuel and Energy

Over most of the developing world, women are the main providers and users of energy.
Cooking and heating requirements account for the largest proportion of energy consumption
in poor countries (FAO, 1983). Fuel is also critical to women's rural home production and
industry, including smoking fish and drying harvests, curing tobacco, boiling water for food
processina, and making dyes. Smoke keeps insects away and heat keeps livestock warm in
cold climates. Fuel consists of twigs, leaves, bnishwood, grass, straw and dung, but dry,
dead wood is the major source. "Using traditional methods of extraction, for example,
women in Africa and Asia obtain their fuel from branches and dead wood (often
supplemented with crop residues, dried weeds, or leaves), rather than live trees. Seventy-five
percent of domestic fuel collected by women in Northern India is in this form" (Jacobson,
1992:22). Under normal conditions, the collection of dry, dead wood does not damage the
forest. However, as deforestation, livestock grazing, fire, and crop expansion eliminate
traditional sources of fuelwood, women must resort to the purchase of fuel, the cutting of
live trees or to travelling further from home to procure supplies. Fuelwood demand is
increasing at about two per cent per year in LDCs, and deficits are expanding because of
population growth, the deterioration of forest resources and the absence of alternative
energies (FAO, 1983).

The negative impacts on women of fuel source depletion are manifold. In Bangladesh,
women and children spend three to five hours/day collecting fuelwood. In the Himalaya,
women walk five kilometres uphill to gather wood, and supplying the household's needs for
a week requires an average of 7.2 hours of labour. This additional burden takes women's
time away from other agricultural activities, reducing food supplies (Rodda, 1991). As wood
becomes scarce, agricultural and animal products are diverted from other uses and employed
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as fuel, decreasing soil fertility. Many women in developing countries also depend upon fuel
supplies for their livelihood: in Addis Ababa alone, some 73,000 women and children subsist
from sales of fuel. If sufficient supplies cannot be procured, the diet of the poor suffers
since food cannot be cooked properly, and poorer quality foods are substituted or fewer
meals are prepared. There have been many efforts to develop and distribute efficient fuel
burners, but these efforts have been hampered by the need for training and continual
supervision. In the case of metal stoves, for example, efficiency can drop from 38 per cent
savings to three per cent if they are poorly managed. Similarly, many devices require
conditions which are inappropriate for rural women, e.g., solar cookers must be used during
the day, but most women carry out the bulk of their cooking in the evening (FAO, 1983).
As a result, it is uncertain to what extent these new technologies have actually led to savings
of fuel.

Fuelwood deficits have other macro-level impacts. As the dependence on substitute
fuels increases, countries must dedicate a higher proportion of their foreign exchange
earnings to imports, both to replace fuelwood and to replace dung with chemical fertilizers.
Women must earn more income to purchase these fuels and fertilizers, or food security will
be jeopardized. Fuelwood programmes also absorb a significant amount of development
resources; for example, 40 per cent of the forestry projects funded by the World Bank in
Nepal are for fuelwood (FAO, 1987).

Water

In rural areas, women and children provide nearly all the water for the household.
Domestic water is used for preparing food, drinking, bathin.g, irrigating home gardens and
watering livestock. Women know the location, reliability and quality of local water sources,
collect water, store it and control its use and sanitation. They recycle water, using grey
water for washing and irrigation, and employ runoff from these activities for livestock
(Chimedza, 1989). Women make multiple and maximum use of water sources, and attempt
to ensure that these sources do not become polluted. According to the World Bank, women
may prefer more accessible unprotected water sources over more distant protected sources,
where reliability, quantity and proximity are more highly valued than quality (Clones, 1992).
Given their multiple and competing needs (e.g., water for livestock and for human
consumption) and time and resource constraints, women often cannot avoid contaminating
water supplies. As water sources become contaminated from humans, animals, or
agricultural runoff, as droughts increase or water sources deteriorate because of watershed
mismanagement, women and children must walk longer distan.ces to secure water (Table 3).

As farmers, women rarely have access to irrigation schemes, as these are usually
oriented to men and cash crops; instead, they depend on small scale or hand irrigation.
Women's entitlement to water is often precarious. They have difficulties coping with
drought and have little access to technology that would help them use water more efficiently.
Often, the technologies that are available do not respond to their needs: e.g., pumps have
handles they cannot reach or manipulate. As more women become involved in aquaculture,
agricultural runoff, pesticide residues and industrial waste affect production, and their health
risks multiply.



Source: UNSO, 1989.

Poor water access and quality affect not only agricultural production and labour
requirements, but also health. Water-related diseases affect millions of poor each year.
Women must take care of those who fall ill with malaria, onchocerciasis, schistosomiasis and
diarrhoea, and replace the labour of those who become too sick to work (UNEP, 1991b;
FAO, 1986b).

Desertification

Monimart (1989:1) reviewed 43 studies in six countries of the Sahel where, "rural
development...is inseparable from the fight against desertification. " Women are critical to
the fight against desertification, because of male migration from the affected areas. The
consequences for women include an increase in domestic labour and scarcity of water.
Although they have learned strict water management from childhood and spend a growing
number of hours queuing at the wells, women are not fully involved in well management
committees. Male emigration leaves women as farm heads without the power or legal basis
to insist on their land rights.

In the Sahel, "desertification, deforestation and over-use of wilderness areas have
drastically reduced the amount of supplementary products gathered in the bush" (Monimart,
1989:4). This decline has been accentuated by population growth, which has led to an
increase in gathering activities at the same time as the bush is reduced by the expansion of
crop land. Women's knowledge of plants for food and medicinal purposes is also decreasing;
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Table 3: The hours rural women spend each week drawing water.

Continent Country Hours per
Week

AFRICA Senegal 17.5

Mozambique: Dry season 15.3
Wet Season 2.9

Botswana (rural areas) 5.5

Burkina Faso 4.4

Ivory Coast 4.4

Kenya: Dry Season 4.2
Wet Season 4.4

ASIA India (Baroda Region) 7.0

Nepal 4.7

Pakistan 3.5
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traditional practices have to be abat doned, and women can no longer choose between
species.

Women constitute more than 50 per cent of the work force on anti-desertification
projects, and up to 95 per cent of the work force in reforestation schemes. However, "as
a rule, they are given the least skilled, most arduous jobs" (Monimart, 1989:8), and their
work is largely unpaid. Women also have unequal opportunities for training in comparison
with Mell, and their decision-making power relative to the projects is very limited.
Furthermore, when reclaimed land has become available, women have not received access
to this land: although 84 per cent of projects to date have made reclaimed land available,
women have obtained individual property rights in only six per cent of the cases. Women's
small marginal fields are not legally owned by them and hence are not affected by projects.
The owners of the plots they cultivate often oppose improvements, because this can lead to
ownership rights for the tenant; if permission is given to make improvements, the land is
often taken back after improvements have been made.

Gender, Environment and Sustainable Development in Agricultural
Education and Extension Programmes

Conceptual Issues

Agricultural education and extension programmes are concerned primarily with the formation
and communication of knowledge around agricultural systems and practices. During their
formative periods, many LDC agricultural programmes drew upon the available knowledge
of the developed countries, in the form of texts, fellowships, study tours, and exchange of
staff. Much of this information was based either on the developed countries' own
agricultural systems, or on the systems they were interested in promoting in the developing
world (usually export systems). The perceptions and biases evident in the developed
countries' agricultural education and extension programmes were largely reproduced in the
LDCs through this knowledge transfer and patronage.

In general, the biases introduced into develop* countries' programmes reflected not
only the pattern of agricultural development in industrialized countries, but also their
agro-ecological conditions, genetic base, economies, and social perceptions (including, for
example, the perception that women are not farmers). The ramifications of the "transfer"
of knowledge are manifold and are only beginning to be corrected by joint efforts between
nationals of the developing countries and their international counterparts. This new
knowledge is rapidly being constructed on the basis of research and extension practice carried
out in developing countries. In the process of reorientation, the knowledge coming from the
developed countries and the lessons learned over the past few decades must be reappraised
and selectively adopted; however, an even more important source of knowledge must be that
which has been accumulated over centuries in local production systems. As Jornmo (1991:2)
has noted:
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...post-independence development strategies in Africa have, far from
bringing the expected widespread benefits, only resulted in
socio-economic crisis, a seriously-compromised resource base, and
environmental degradation. A major vehicle for these strategies has been
a model of education, science and technology premised on a vacuum on
the part of the recipients.

A reorientation of agricultural education and extension programmes to incorporate
SARD should explicitly recognize the interrelated nature of social, cultural, economic,
environmental and agricultural systems, so that research and teaching would be
multidisciplinary. A main focus should be on establishing links between phenomena that
have previously been isolated for the purposes of investigation, so that the approach would
be systemic and holistic. Most importantly, the transfer of knowledge should become
reciprocal. It would presume that a major vacuum of knowledge exists with respect to the
specificities of local agro-ecological systems; the principal transmitters would be the local
people, and the principal recipients would be the "experts". Given that the main purpose of
agricultural education and extension programmes is to improve people's roles as resource
managers, the starting point for these programmes must be the people's own knowledge-base.

Stereotypes regarding poor people have been developed largely within the urbanized
sectors of both the developed and developing countries; they are difficult to alter, -unless
learning becomes based upon experience of working with rural people. The belief that
illiterate people are ignorant, that the poor degrade their enviromnent because they do not
know any better, that women are housekeepers and not principally agricultural producers and
resource managers, and other such common misperceptions, can be quickly and radically
altered when experts make serious and sustained contact with rural people, and begin to ask
the right questions in a non-patronizing way. The methods of contact and communication
must be relearned, since they are very different from that which predominate among
professionals; they must be adapted to local cultural systems (such as those that make contact
between professionals and rural women difficult), overcome language barriers, and depend
upon communications techniques that presuppose visual, symbolic and verbal competencies
among the people rather than literacy and numeracy.

If agricultural education and extension are to contribute to SARD, the link between
research, teaching and outreach cannot be casual or optional. All become reciprocal:
outreach becomes research, teaching becomes research and outreach, and through outreach,
needs are identified for further research. The development of appropriate knowledge, skills
and attitudes on all parts requires such a relationship. Research, teaching and extension
priorities must be established in the interests of sustainable development. However,
"research is not neutral, it is undertaken for, or on behalf of, vested interests of all sorts"
(Jommo, 1991:17). Extension services also reflect political and economic priorities, as can
be seen clearly in Table 1; to date, these priorities have not often reflected the interests of
poor farmers or women. This means that the reorientation of agricultural education and
extension programmes must be negotiated politically.
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To incorporate gender concerns remains a major challenge, as is evidenced by the fact
that few of the 20 case studies presented to this Expert Consultation mention wornen in any
context; they similarly neglect the social sciences. The danger is that environ.mental issues
will be divorced once again from reference to people or societies, which is as potentially
harmful as the uncritical introduction of "modern" agricultural technologies and methods.
This is far from saying that little is being done in the field to integrate social, gender and
environmental issues into the quest for sustainable development. For example, the
International Center for Research on Women (ICRW) questioned 350 governmental,
non-governmental and international organizations in Latin America about their work on
1,vomen and the enviromnent. Ninety-four responded that they are involved in these issues,
mostly in the context of broader programmes which target development and environmental
issues. Most organizations (81 per cent) are NGOs engaged in development activities and/or
women's promotion. Their specific activities are related to "organic gardening, agroforestry,
reforestation, cultivation of medicinal plants, waste management, sanitation and hygiene,
creation of 'green areas', environmental activism, education, and information dissemination"
(Paolisso and Yudelman 1991:14-15). The programmes tend to concentrate on technical
assistance, nonformal education, and, to a lesser extent, research. However, the report notes
that only a small percentage of research organizations is working on these issues, and calls
for much more research, in order "to help women learn to balance subsistence needs with
environmental goals.

Implications for Agricultural Education and Extension Programmes

There are two marked contrasts related to substance and to method between the existing
orientation of most agricultural education and extension programmes and the approach to
SARD proposed in this paper. In terms of substance, the approach suggested herein is
interdisciplinary and systemic, focusing on relations, whereas existing programmes are
generally specialized and sectorally-based, focusing on topics. In terms of method, the
proposed approach not only calls for - but also requires - interaction between scientists,
practitioners and the rural population in order to promote learning and change; goals are
mutually determined. By contrast, most agricultural education and extension programmes
are based upon a one-way flow of information from scientists/practitioners to the population,
where one induces change in the other according to predetermined goals.

It is not accidental that gender issues have not been treated in any depth in any of the
case studies presented to this Expert Consultation. The integration of gender as a
socio-economic category presupposes, above all, that people - rather than animals,
vegetation, techniques or even ecosystems - are the primary subject and object of
investigation, learning, and change. The moment that activities become people-centred, it
should be recognized that "people" do not constitute a homogeneous mass, but are divided
into many social groups according to class, caste, ethnic group, age and gender; each of
these groups, in turn, has different knowledge bases, needs, constraints, and opportunities.
Nevertheless, even in those case studies which noted the lack of a people-centred approach
in existing agricultural education and extension programmes, none recognized th.e absence
of a gender-perspective; this indicates that "gender blindness" is not automatically overcome
by a people-centred approach. It is significant that those programmes which have implicitly,
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if not explicitly, begun to address the critical roles of rural women as agents of SARD are
also those which have the closest links with the rural population through agricultural
extension programmes oriented toward small-scale food production and sustainable
agriculture (e.g., Indonesia and India).

What is needed to reorient agricultural educa.tion and extension programmes so that they
become people-centred and gender-responsive and hence contribute toward defining and
promoting SARD in their countries? The essential requirements may be summarized as
follows: a) a comprehensive, interdisciplinary and dynamic understanding of the relations
between social groups and their environment must be constructed that is relevant to national
reality, and must become part of the consciousness of the different actors involved; b) a
continuous dialogue between the different agents involved must be developed; and c) goals,
policies and actions must be reoriented to accommodate what is learned. These are, in fact,
inseparable processes; i.e., goals and policies must change to permit this reorientation, and
it is only through dialogue that the dynamic relations relevant to SARD will become evident.

Reorienting Agricultural Education and Extension Policies

Virtually all agricultural education and extension programmes have been developed to raise
productivity. The decision to reorient the goals of these activities toward the achievement
of SARD cannot be independent of the inclinations and interests of the clientele served by
the programmes, including both the farming and non-farming sectors. The case studies on
agricultural education programmes in the developed countries cite as forces of change mainly
factors in the non-farming sphere, such as increased government research funding, the impact
of environmentally-related laws and regulations, consumer perceptions and mass movements,
and student pressure, related especially to job market change. Those in developing countries
also cite policy and legislative changes, but many indicate that these have not been
accompanied by real mandates or new resources and therefore are largely rhetorical to date.
Case studies of both developed and developing countries indicate that significant resistance
is encountered from traditional farming clientele and older staff.

Contrasts are provided by the cases of Colombia and Thailand. In Colombia, there is
currently no training in universities oriented towards small-scale agriculture. Some 20,000
agronomists and 10,000 veterinarians have been educated in agricultural programmes, and
work for the approximately 200,000 large farms existing in the country, while 2,200,000
small farmers receive no technical assistance. Gaitan Arciniegas (1993) indicates that it is
important to transmit environmental messages to large farmers, given that the technology and
inputs these employ are the most damaging to the environment; however, there has been
almost no training in environment, and the demand in the private sector is low. Peasant
agriculture is considered to be backwards, despite the fact that it is the most sustainable form
of agriculture in the country. Thailand, on the other hand, has initiated research to develop
alternative agroforestry systems for ethnic minorities which build on "the more sustainable
systems practised by Karen and Lisu minorities"; collaborative programmes between
universities have also been started, in order to examine shifting cultivation systems in the
same region (Angkasith, 1993).
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The situtation in Chile is similar to that in Colombia. Hermosilla (1993) points out that
the obstacles to achieving SARD in Chile are economic, political, technical and cultural, and
that the prevailing model of develoment has not satisfied human needs or preserved natural
resource potentials. Since the environment is a global rather than a sectoral dimension of
society, it becomes a problem of general policy. For this policy to be effective, no social
group should be marginalized from the process of policy formulation.

However, in most developing countries, poor farmers have very little economic or
political power as clientele and very little input into policy-making processes, except when
they are highly organized and mobilized. Women farmers have comparatively much less
power and representation. The decision to serve poor men and women farmers is therefore
political and requires advocacy. This advocacy is greatly facilitated by an information base
which can demonstrate to decision-makers the need to expand the breadth of agricultural
education programmes and extension programmes to cover the needs of poor men and women
farmers. This advocacy would also be strengthened and given far greater poignancy if it
were to be undertaken jointly by agricultural education institutes and under-represented
clientele, and initiated through dialogue and consultations. A long-term commitment on the
part of students, staff and under-represented clientele to working together can only be
developed slowly as a result of positive contact and mutual learning - issues which are
discussed in greater detail below.

The Need for Experientially-Based Learning and People's Participation

Most agricultural education and extension programmes are still based upon an approach in
which knowledge, techniques and technology are developed by scientists, who then transfer
their results to recipients. It is believed that recipients must be "convinced" of the utility of
the new information. Most researchers, professors and extension agents have been educated
in this manner, and hold the conviction that these are the only valid and rigorous methods
available; changing this approach will, therefore, require that professionals learn new
methods and patterns of behaviour.

Agricultural education experts often indicate that the main sources of environmental
information are international, and that national research is incipient. Moreover, two-way
communication between agricultural education staff and target communities is rare, since
most programmes do not carry out extension, and have little contact with non-governmental
or governmental organizations that do. Given that human-environment interactions are, in
most instances, specific and local, the absence of research, extension contact and dialogue
between different knowledge bearers is critical. Similarly, very few of the extension
programmes discussed in the case studies were designed to draw upon farmers' knowledge
of human-environment relations; the standard approach is for farmers to be viewed as
recipients. The case in India is somewhat distinct, where it is noted that indigenous
technologies are targetted.

The development of the skills required to facilitate a mutual learning process requires
more than communications training; in most cases, training seeks to convince farmers but not
to involve them as teachers. Over the past decade, techniques for rapid participatory
appraisal have helped to fill the methodological gap in the repertoire of skills available to
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field-oriented personnel. Experientially-based learning ("learning-by-doing "), combined with
participatory rural research and consultation, increases comprehension and retention on the
part of the educands, develops critical thinking and research skills, and alters the attitudes
and behaviour of all participants, creating a relationship of mutual respect for the knowledge
and circumstances of each. The information received is significantly enriched, which in itself
can initiate a process of change. Further, by facilitating participatory research, field
persoimel give farmers an opportunity to exchange information with each other, to analyze
their circumstances jointly, and to set common goals.

Rapid participatory appraisal and other experientially-based, learning processes require
the development of facilitation and "people" skills on the part of professionals. Professionals
must be taught to listen, to treat people of different class, ethnic, gender and age groups with
respect, to stimulate dialogue, and to handle conflicts and differences of opinion. They must
also learn to see the process as one which is meant not only to exchange knowledge, but also
to impact on the orientation and goals of their own activities, thereby facilitating the
achievement of the goals of these social groups. This requires organizational restructuring
to incorporate participatory principles within agricultural education and extension
programmes, such that students, staff and extension agents take an active part in the
decision-making process at all levels.

Reaching women farmers requires special effort. When they are physically present at
public discussions, they often do not participate, or only ratify the opinions of men.
Moreover, in many cultures, male "outsiders" are not permitted to contact women. Specific
efforts must therefore be made to involve women in the process of mutual learning; these
will depend on the circumstances in each country, and will often vary by region., religion and
ethnic group. Considerations should include: holding meetings when and where women's
routines permit; holding separate meetings with women; and ensuring that female field staff
are available for these contacts. (For a more detailed analysis of the constraints to increasing
women's access to extension services, see FAO, 1990).

Field personnel must also be sensitized to the dangers of pexpetuating stereotypes.
These stereotypes are not only held by professional and technical staff - they are also deeply
ingrained in the social groups who are the victims of these typifications. Rather than
breaking down social and gender biases, agricultural education and extension programmes
often serve to reinforce stereotypes:

...much of the media available is still more a part of the problem than the
solution...intentionally or not, educational media has also become one of
the instruments of socializing predorninant values and perceptions. Many
of the media are 'urban,' biased, assuming th.at most women are mothers
and housewives. If this media is used in rural areas, the values may be
accepted as being 'more right' (even though they may conflict with what
is actually happening in people's daily lives), with the result that women
feel badly about themselves. Or the media may be rejected together with
the message it is trying to convey ("Gender Issues and Extension Media",
Sustainable Agriculture Newsletter: 26-27).
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Developing an Interdisciplinary and Holistic Approach to SARD

In large measure, the purpose of this paper has been to demonstrate the need to consider
fully the human dimensions of environment and sustainable development. Although many
agricultural education and extension programmes have broadened the range of their subject
matter, most continue to focus almost exclusively on technical, physical and biological
considerations; this is antithetical to the goals of SARD. Perhaps the greatest obstacles to
achieving effective interventions related to SARD through agricultural education and
extension programmes are the barriers erected between and within the physical, biological
and social sciences, which prevent the links between humans - and between humans and their
environments - from being recognized and acted upon. In virtually all the case studies,
envirom-nental and sustainable development issues have been reduced to their physical and
technical dimensions. This problem is shared by the developed and developing countries
alike. Only the case study from Thailand mentions efforts to understand the socio-economic
and cultural context of farmers within agricultural programmes.

An interdisciplinary and holistic approach to SARD will require more than the ad hoc
introduction of economic, sociological, and anthropological curricula into agricultural
education and extension; the social sciences have themselves often failed to adopt a holistic
approach, and frequently lack a knowledge base grounded in local research and contact with
rural social groups. It is not surprising, therefore, that the theoretical perspectives and
approaches to environment and sustainable development diverge significantly within these
displines. As with agricultural education and extension curricula, different perspectives in
the social sciences often correspond to different interests and clientele, and are also subject
to class and gender bias.

A people-centred approach within agricultural education and extension programmes will
require the participation of individuals prepared in the various social and physical science
disciplines, and the direct participation of current and future clients. Multi-disciplinary,
participatory research involving all of the social groups that can be identified as having
interests in the sectors being addressed is a prerequisite both for curriculum development and
for effective extension interventions; ideally, this research should become the modus
operandum for the processes of learning and change rather than simply the starting point.
The substantive issues addressed in this paper - such as the relations between resource access
and control, employment, technology, market incentives and disincentives, and consumption
patterns by social strata - may give an initial indication of the types of social, economic and
gender analyses which need to be explored in the process of developing a local knowledge
base for SARD; however, the hypotheses elaborated herein cannot provide a substitute for
a reiterative process of consultation, investigation, and reorientation of actions. In this
process, conflicts will arise over resource access, resource use, and the distribution of costs
and benefits; circumstances impeding SARD which are far beyond the control of agricultural
education and extension programmes will also become apparent. This is the point at which
the practitioners in these programmes are most likely to expand their roles, becoming
advocates of policies which create a more propitious environment for the achievement of
SARD in their countries.
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Raising the number of women in agricultural education and extension programmes is
important not only as an affirmative action measure, and to assure that contact can be made
with rural women, but also to reinforce the committment to understanding and changing the
status of women. However, increasing the number of women professionals and practitioners
will not "resolve" gender bias, since women as well as men are bearers of these stereotypes.
Women practitioners must also become aware of the socio-economic and gender factors
which contribute to environmental degrada.tion and unsustainable forms of development; once
conscious of these relations, they can more readily act as role models for rural women and
support them in their efforts to improve their status. Assigning work with women to women
should, however, not lead to a renewed marginalization of "the women's issue". Putting
"women's issues" at the centre can do no other than facilitate all that is required to MONT
programmes toward SARD, and is therefore a concern of all those involved in agricultural
education and extension.
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Summary

This paper states the case for the inclusion of environmental education (EE) and sustainable
development (SD) themes in higher agricultural education. On the basis of selected case
studies, it examines the attention given to environmental issues in programmes of
university-level faculties of agriculture. It identifies some of the principal obstacles and
challenges, and suggests a number of measures to strengthen the environmental and
sustainable development content of programmes of teaching, research and public service.

Institutions of higher agricultural education play a vital role in bringing about changes
in people's attitudes and practices so that they are more environmentally responsible. The
case studies illustrate the current situation in ten faculties of agriculture in both developed
and developing countries. These highlight the opportunities for, and the constraints to, the
integration of EE/SD into higher education in agriculture.

The two faculties located in the USA and the UK illustrate the ways in which concerns
about environmental matters have evolved and influenced the integration process in the
developed countries. The case study from the USA demonstrates the way in which laws and
regulations, as well as pressure from the general population, have reoriented the agricultural
education away frorn its traditional focus on production toward a greater emphasis on
resource conservation. Wye College in the UK has experienced a similar evolution in its
programmes. Both cases offer instructive examples of how developed countries have adapted
to environmental imperatives and how developing countries might approach similar issues.

The case studies from countries in the developing regions show that, prior to 1990, little
attention was given to integrating EE/SD themes into faculty of agriculture programmes.
Specific mandates to deal with these themes existed only in Morocco. In the absence of
mandates and policies, strategies for formally integrating environmental themes into
programmes were not designed or implemented. Earlier concerns within the faculties appear
to have related mostly to sustainable agriculture, and may have led, in some cases, to
semantic rather than actual increases in the environmental content of programmes. Since
1990, changes in actual policy are evident.

In those universities which did incorporate EE/SD themes into their programmes,
faculties of agriculture were not always the initiators or the driving forces for action. A
traditional preoccupation with agricultural production and a disciplinary approach to teaching
and research may have contributed to the slow introduction of EE/SD topics. Progress has
occurred largely through th.e efforts of individual faculty members, who have recognized the
need to address environmental issues as a result of their research. Limited and, in some
cases, decreasing resources have inhibited the introduction and consistent integration of
EE/SD, and most likely will continue to hamper fut-ure initiatives. Suitable materials for
teaching, facilities for research, opportunities for increasing staff competence and incentives
for staff to take on the additional work are all in short supply. Despite these obstacles, most
of the case studies concluded on an optimistic note, and foresaw greater integration of EE/SD
themes in the near future.
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The successful integration of EE/SD topics into higher education in agriculture will
require a stated policy with forward looking objectives, as well as a realistic strategy for
achieving objectives. Changes may be called for in admission standards and grading criteria,
in teaching and research methodologies, in courses of study, degree and public service
offerings, and in pay and promotion criteria for staff. Effective linkages will need to be
established with practitioners and enterprises in the agriculture sector, with relevant
governmental bodies and NG0s, with the mass media, with lower-level schools and training
institutions, and with appropriate rural groups and communities. Given the scarcity of
resources, collaboration within and between educational institutions will be the most feasible
approach for achieving optimal coverage of EE/SD in programmes of higher agricultural
education.



Introduction

In 1972, the United Nations Conference on the Human Environment created the impetus for
a United Nations Environment Programme. Twenty years later, the United Nations
Conference on Environment and Development (UNCED) established Agenda 21, a blueprint
for global, sustainable development. The FAO Conference on Agriculture and Environment
in den Bosch (the Netherlands) in 1991 provided much of the input to UNCED. Although
these conferences recognized the need for the development of human resources, there has
been little discussion to date on the role of education and extension in promoting sustainable
agriculture and rural development. Based on a set of ten case studies, this paper aims to
recount experience and draw lessons from attempts at integrating environmental and
sustainable development issues into higher agricultural education.

In this docum.ent, environmental education (EE) includes those elements of teaching,
research and public service which address environmental concerns as they affect sustainable
development in agriculture, and in particular, the management of natural resources. Two
kinds of environmental education may be distinguished: education leading to special
competence and qualifications in areas of environmental science, technology and
management; and the creation of an environmental consciousness throughout the institution's
curriculum and operations of teaching, research and public service. Both kinds of
environmental education are needed to sustain the agricultural development upon which
human well-being depends.

Sustainable development (SD) in this context refers to sustainable development in
agriculture in rural areas, as defined by FAO at the 94th Council.

Higher agricultural education is defined as post-secondary school education in
agriculture, including university/college education as well as "intermediate agricultural
education" consisting of one, two and three year programmes leading to sub-baccalaureate
qualifications such as certificate, diploma and brevet de technician agricole.

The Case Studies

Ten case studies were commissioned to serve as input for the Consultation and this overview
document. The case studies provide valuable insights into the constraints encountered by the
various institutions when they sought to insert or integrate EE/SD into their programmes.
They raise a number of questions: Why should special attention be given to EE/SD by
institutions of higher agricultural education? EE/SD for whom? What is the current role of
these institutions, particularly in developing countries, in dealing with EE/SD? What
constraints hinder the insertion or integration of EE/SD in programmes of higher education
in agriculture? What should governments, NG0s, donors, international agencies and others
do to support new or greater efforts by institutions seeking to integrate EE/SD in their
programmes?
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The ten case studies were as follows:

Chile Universidad de Chile, Faculty of Agriculture
Colombia Fundacion Universitaria Agraria de Colombia
Lebanon American University of Beirut, Faculty of Agriculture and Food Science
Malaysia Universiti Pertanian Malaysia, Faculty of Agriculture
Morocco Institut Agronomique et Veterinaire Hassan II (a research Faculty of

Agriculture)
Nigeria University of Ibadan, Faculty of Agriculture and Forestry
Thailand Chiang Mai University, Faculty of Agriculture
UK Wye College (Faculty of Agriculture, University of London)
USA Michigan State University, College of Agriculture and Natural Resources
Zimbabwe University of Zimbabwe, Faculty of Agriculture

Detailed su maries of the individual case studies are provided in the Appendix.

Environmental Education in Agriculture: A Conceptual Framework

Higher education in agriculture has traditionally been concerned with finding and
applying better technologies, and has been guided by discipline-led teaching and research in
the natural sciences, engineering, economics and the social sciences. The task of integrating
an environmental dimension into the teaching, research and public service functions calls for
a multi- and inter-disciplinary approach because of the wide range of factors involved. It
will necessitate a change in attitudes, practices, policies, goals, and resource allocations. The
need for change is urgent.

Institutions of higher education in agriculture are a vital resource for bringing about
change in society. As stated in Agenda 21, "education is critical for promoting sustainable
development and improving the capacity of the people to address environmental and
development issues...Both formal and non-formal education are indispensable to changing
people's attitudes so that they have the capacity to address their sustainable development
concerns." Agricultural universities should focus directly on attitudes and practices involving
the use of natural resources, expand the knowledge base and educate the general population
(not just students) about the environmental effects of their actions in agriculture and related
industries. The ultimate goal should be a contribution to the fullest possible awareness of
and commitment to environtnentally responsible behaviour in all segments of society. As a
first step, institutions should assess the needs that exist at national and regional levels, and
especially at the local level that they serve. They then should define the role that they will
play in EE/SD. In general, the audiences and purposes will include the following:

Primary Audiences:

* Students of all kinds, including those in public and private schools, and those in
intermediate and higher institutions of education. The aim should be to develop a
sense of responsibility for the environment;
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Teachers and trainers of all kinds, and administrators of educational institutions at
all levels (primary, secondary, tertiary), particularly university staff.

Secondary Audiences:

agricultural producers;

rural families, especially women and youth;

community leaders, local NGO staff, agribusiness managers and entrepreneurs;

extension workers, agricultural researchers, subject-matter specialists and technicians;

decision makers in polities, law and finance, whose functions impinge on agriculture
and its further development.

EE/SD Integration: Roles and Challenges

The growing demands of the world's population are placing an increasing strain on the
environment. Unfortunately, some of the actions taken in the name of development have been
responsible for adverse environmental effects. In large-scale agriculture, a least
cost/maximum profit orientation has often led to forest clearance, soil compaction, loss of
water quality, over-exploitation of useful species, and loss of biodiversity. In the case of
small-scale, resource-poor agricultural producers, the challenge is to convert farming systems
of low productivity with relatively high sustainability to systems combining higher
productivity with increased sustainability. A critical need is to combine indigenous knowledge
with science-based technology, but technology alone is not the answer. Ultimately,
development is a matter of priorities and choices, by governments, communities and
individuals. Societal choices are conditioned by knowledge, motivation and politics. Societal
choices usually reflect the needs of the sector which has the greatest power to exert influence.

Universities should examine societal needs so as to help set development policies and
strategies, taking into account the needs of the less influential segments of society. Higher
education cannot afford to shirk the responsibility for stimulating change in environmental
attitudes and practices, and for directing choices of action so as to benefit all segments of
society. The integration of EE/SD into agricultural programmes is thus a challenge and an
opportunity for educational institutions.

Acceptance of this responsibility implies a willingness to be responsive to the needs of
society. Many universities have shown such a willingness, but have found it difficult to
convert good intentions into effective action without risking the loss of autonomy. The key
to the usefulness of universities is their relevance to the needs and wants of the population
to be served. Some trends are discernible: governments will employ progressively fewer
people in the same categories of work; new categories of productive employment will call for
greater skills in the management of complex agricultural systems (e.g., farming will
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increasingly 'become a multi-faceted enterprise interacting with non-agricultural pursuits);
agriculture will become a progressively less important part of the economic life of the nation
and employment in the sector will be affected accordingly; growth in agriculture will be
supported predominantly in the large-scale commercial sector, in part because of the
difficulties faced in trying to maintain the viability- of small-scale, resource-poor, farming
(nonetheless, small farms will continue to provide a substantial part of the livelihoods of large
numbers of people in rural arcas).

As production systems in agriculture become more complex, students will need to become
versed in management and business skills, but not at the expense of discipline-based
competency. A major challenge to educational institutions may be the blending of
discipline-based and system-based education, Universities should be prepared to mount
programmes in areas removed from the traditional agricultural production process. Teaching
about development should equip students to gain a perspective on the role of agriculture in
the economic life of the nation as well as the local area served by the university. An
awareness of the dependence of development on the protection of the environment and the
conservation of natural resources will be reinforced.

Environmental education is likely to be required for the newer categories of jobs in
government and private enterprise: environmental impact assessments will become increasingly
common; natural resources and environmental factors will increasingly be taken into account
in setting national policies and devising economic development strategies; a.nd the
promulgation and enforcement of new environmental laws and regulations will require
specialized knowledge. Training in "environmental literacy" will be required by specialists
and generalists alike, and will be essential for the improvement of both small-scale and
large-scale farming.

What the Case Studies Show: Findings and Comments

Two case studies were carried out in each of the four developing regions plus one each from
Europe and North America. They do not, of course, fully represent the diversity of nations
(or agricultural universities and faculties) in each of the regions nor do they represent a
random sample. Institutions in the Near East have a regional rather timan a purely national
orientation, thus limiting to some extent the possibility of making comparisons. In the two
Latin American case studies, info mation was provided from a national (rather than specific
faculty) perspective.

The case studies show that faculties of agriculture are not always the main initiators of
efforts to integrate EE/SD within the university. In some developing countries, they are
lagging behind governmental and non-governmental organizations in the environmental and
natural resource conservation fields. Themes related specifically to the environment have
entered the programmes of faculties of agriculture in developing countries only very recently.
In the limited cases where they exist, policy statements on the introduction or integration of
EE/SD have not always resulted in effecfive implementation strategies. The case studies
suggest that, given budget constraints and the lack of trained faculty members, the process
of integrating environmental education will continue at a relatively slow pace. Nevertheless,
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a number of the developing country faculties have made considerable progress in promoting
environmental education programmes (e.g., Universiti Pertaniata, Malaysia).

Institutional and EE/SD Capacities

All of the faculties of agriculture represented in the case studies have been in existen.ce for
over 20 years (Table 1). Some have acquired additional service areas, while a few
(Malaysia, Zimbabwe) have been restricted in coverage as other faculties were formed. With
the exception. of Latin America, teaching staff are involved in research and often in outreach.
Except in Colombia, faculties obtain research funds from public sources or through contracts.
In eight of the cases, the annual expenditure on research activities is LISS 500,000 or greater.
Two faculties (the USA and Malaysia) offer diploma programines, the UPM faculty offers
only B.Sc. programmes, while all the other faculties offer at least Masters programmes;
several offer a Ph.D. in agricultural sciences. Funding sources vary depending on whether
or not public support is available. Research funding is frequently the result of faculty
member initiatives. Wye College welcomes students from foreign countries and has
developed a distance learning programme to cater to their needs. At least half of the students
attending the American University of Beirut come from outside Lebanon, while the Moroccan
faculty welcomes francophone students from any country.

Student enrolment in the faculties of agriculture located in developing countries is
relatively modest (Table 2). Faculty sizes are reasonable, with the possible exception of
Morocco, which would appear to be over-staffed; this, however, may reflect the heavy
involvement of faculty members in field work and research. The percentage of staff with
EEISD experience ranges from a low of five per cent in Chile to a high of 50 per cent in
Malaysia and Lebanon. The time that faculty spend on EE/SD ranges from 'very little" (or
in the case of Colombia, seven per cent) to 40-49 per cent for Nigeria. It is likely that these
higher percentages refer primarily to SD, rather than to EE. A similar conclusion is likely
to apply to the estimates of the environmental content of the programmes and budgets in
Nigeria and Zimbabwe. Morocco may be an exception given its extensive village-level
research and field studies. Most students in agricultural programmes are reached by
environmental messages of some kind; however, these messages lack consistency, and
students are rarely given the opportunity to integrate the various themes. The degree to
which university students outside the field of agriculture are reached by environmental
messages depends in large measure on offerings in other programmes.

Table 3 shows that degrees in agricultural extension are offered by three of the faculties
in developing countries and in the USA. Five of the case study faculties carry out formal
extension activities. All of the case studies, however, mention that extension or outreach
activities are sometimes carried out independently by faculty members or students, e.g., in
connection with field research. Extension is largely absent in the faculties in Latin America.
Emphasis on continuing education and trai.ning i.s limited or absent in developing countries
other than Nigeria, although contact wi.th nearby communities is common to almost all cases.
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EE/SD Mandates, Roles and Activities

Only two of the case study institutions have formal mandates: 'Wye College and the Institute
Agronornique et Veterinaire Hassan II (Table 4). The former has a mission statement
relating to EE/SD in its 1991-92 academic plan, while the latter's mandate is by royal
decree. It is important to note that, in most of the faculties of agriculture, the initiative for
EE/SD activities has come from individual faculty members who are concerned about
environmental problems. In some cases, EE/SD efforts are expected to be stimulated by
national educational development plans and strategies.

Table 4: Source and type of environmental mandate for faculties of agriculture.
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Faculty of Agriculture Source and Type of Mandate

Wye College Mission statenaent/acadernic plan for 1991/92 contains various statements
related to environment, including "sustainable food production
through...science and technology that is compatible with conservation of
natural resources and protection of the environment,"

Michigan State University No statement on environmental education. Faculty have included
environmental topics in the curricula and integration of EE/SD is a priority
of the administration; endowed chair in Sustainable Agriculture established.

Universiti Pertanian No mission statement on FE in Faculty of Agriculture. University has
assigned mandate to Dept. of Environmental Science in Faculty of Science
& Environ. Studies. Faculty of Ag. has a "guiding philosophy" On EE and
its role is made more explicit in its Master Plan to the Year 2020.

Chiang Mai University No indication of EE mandate for Faculty of Ag. Faculty has taken its cue
from the policy of the National Educational Development Plan, which
states that students should be offered FE programmes.

University of Ibadan No specific FE mandate at University of Agriculture faculty levels but
National Universities Commission has given attention to the topic in setting
course standards and faculty has followed this lead. Nigeria contributed a
National Conservation Education Strategy to UNCED in 1992.

Univers ty of Zimbabwe No formal mandate. Faculty concern for environment has been the main
impetus. However, following UNCED, a national conference discussed
Agenda 21 and urged universities to include EE in their curricula.

American University
of Beirut

No formal mandate and no directives from university; however, faculty
have included EE topics in response to regional environmental problems.

Institut Agronomictue et
Vétérinaire Hassan II

The royal decree establishing IAV specifies that it should concentrate on
agricultural development in the Hassan II context of environment.

Universidad de Chile No mandate for FE at the national level or from the Council of Rectors.
Ministry of Education is seeking to develop FE policy.

Ftmdacion Universitaria
Agraria de Colombia

No national mandate for EE at university level within any of the 11
universities in the case study. Initiatives by Min. of Education may lead to
university FE policies.
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Table 5 summarizes information on the EE/SD roles and activities of the colleges and
faculties of agriculture. Six of them (Wye College, Michigan State, Universiti Pertanian,
Chiang Mai University, Hassan II, and the University of Ibadan) carry out teaching, research
and outreach with EE/SD content. The others have EE/SD teaching and research activities,
although in the case of faculties in Chile and Colombia, the emphasis is mainly on teaching.
In addition to the more traditional roles of teaching and research, faculty are involved in a
wide range of EE/SD activities, including participation in development projects, consulting,
direct contact with farmers, lectures for the general public, and publications.

Integration of EE/SD into academic programmes (Table 6) has been extensive in some
faculties (Michigan State, Universiti Pertanian) and much less evident in others (Universidad
de Chile, University of Zimbabwe). In the absence of EE/SD mandates and policies,
integration has been piecemeal and largely through the individual efforts of faculty members
and the demand from students. In the case of Michigan State, research preceded and
promoted integration in teaching; in the case of Wye College, the incorporation of EE/SD
into research was more difficult than in teaching. Where there is resistance to
inter-disciplinary collaboration, integration is slow. Curricula reviews offer opportunities for
greater integration, especially with administrative support and collaboration across faculties.

Lessons

Table 7 presents a brief summary of the lessons learned from the case studies. A general
shift in focus is evident, with many programmes moving away from a commodity-oriented
production approach toward a broader perspective which encompasses environmental and
sustainable development concerns. However, there continue to be conflicts between the
short-term demands for economic development and the longer-term goal of environmental
protection. In some cases, national environmental policies and laws have prompted faculties
of agriculture to integrate EE/SD into their programmes; in most cases, however, the impetus
has come from the individual and often isolated efforts of concerned faculty members. In
developing countries, these faculty have scant access to teaching materials, research
equipment or other facilities which could be used to support EE/SD activities. In the
majority of cases, it would appear that the extent to which a particular faculty member
incorporates EE/SD into teaching and research is dependent primarily upon his or her
personal attitude towards environmental issues. External factors, however, can play a role,
including pressure from students, local environmental problems, and opportunities for facility
to participate in development projects with a sustainable agriculture focus.
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Table 5: FE/SD roles and activities of faculties of agriculture.

[Table 5 continued over.]

Faculty of Agriculture Roles and Activities

Wye College Teaching, research and training activities; outreach with local conservation
groups and farmers. B.Sc. & M.Sc. degrees offered; M.Sc. external
programme for non-resident students. Short-courses offered by Continuing
Education, Dept. Considerable faculty research, both local and
international in scope.

Michigan State
University

Teaching, research, extension, outreach; faculty commonly have
responsibilities in all areas. Degrees offered at B.Sc., M.Sc., Ph.D. and
2-ycar technical degree levels. Has major responsibility for state-wide
extension activities. Of 240 research projects, just over 100 deal with
environmental matters. Outreach to public is through information office,
conferences and seminars offered to various audiences. Faculty
disseminates EE/SD messages to media,

Universiti Pertanian Teaching, research and public service. Significant research activity from
88 member faculty. EE themes in short courses for specific target groups.
Outreach on IPM, soil conservation and organic farming through UPM
Extension Villages.

Chiang Mai University Teaching, research, extension. 11.5% of B.Sc. and 24.2% of M.Sc.
courses strongly related to EE/SD. Of 71 research studies, 30 in
agricultural systems, much of them with Dept. of Ag. research stations.
Faculty conduct EEISD extension-type activities in nearby areas,
participate in SD projects and encourage students to take part in campaigns
with conservation focus (e.g., tree-planting).

University of Ibadan Teaching, research, and public service, including consultancy and
extension. FE is integral part of various degree programmes and research
activities; 22 research projects with environmental relevance are listed.
Training given to NGO and government staff. Extension and outreach
provided through faculty rural development programme, covering 31
villages. Faculty give advice to farms through demonstrations, bulletins
and other materials.
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[Table 5 continued.]

Faculty of Agriculture Roles and Activities

University of Zimbabwe Teaching and research. Sixteen courses are offered which deal with
EE/SD; several donor-funded EE/SD research projects carried out by
faculty. No formal outreach/extension, although a review is underway to
incorporate outreach for hands-on experience in courses.

American University
of Beirut

Teaching and research. No outreach or extension, but lectures,
symposia, and demonstrations are open to the public. Faculty publish
research, consult and maintain active contact with national and
international research organizations.

Institut Agronomique et
Véterinaire Hassan II

Teaching and research. Course work involves student short-term
assignments to "discover nature" and learn about "ruralism"; later in their
programmes, students live with farmers and study development
constraints in the area. In their research and teaching, faculty have
contact with various audiences through publications, conferences and
special courses requested by national and international organizations.

Universidad de Chile Teaching and research. EE/SD topics are more evident in graduate
studies than first degree programmes; research on EE/SD from
1988-1991 involved about 67 projects. Outreach is virtually non-existent.

Fundacion Universitaria
Agraria de Chile

Teaching is the main activity; 80% of faculty lecture part-time. Lack of
funding limits research. Outreach and extension absent from faculty
activities. EE/SD in courses is largely at the initiative of individual
faculty.



Annex 4: Environmental Themes in Higher Education in Agriculture 107

Table 6: Integration of EE/SD in faculties of agriculture.

Faculty of Agriculture Integration of EE/SD

Wye College Integration is well advanced in academic programme; guiding policy
exists; integration led internally by college decree. Pressure from
students also led to new EE/SD degree programmes. EE/SD in research
has been more difficult than in teaching. Integration in outreach mainly
through Continuing Education Department.

Michigan State
University

Integration is well advanced despite lack of EE/SD policy- statement.
Impetus for university integration has come from federal and state
environmental laws and faculty sensitivity to topic. Demand from
students has led to proposal for environmental science curriculum;
students required to take capstone environment course before graduating.
EE/SD integration in research often preceded and prornoted integration in
teaching. EE/SD major part of extension and outreach to public,

Universiti Pertanian Integration began in 1973 with the first course offerings of the Faculty of
Ag., initiated at the department level based on the view that agriculture
and environment are inextricably linked. Faculty of Environmental
Sciences offers a B.Sc. in environment. In research, EE/SD in 12 out of
19 projects, many multidisciplinary; projects with EE/SD content with
international organizations and commodity research institutes. Also,
EE/SD in outreach/extension, short courses and seminars.

Chiang Mai University Integration in academic programme arises from assessment of needs at
local and regional/national levels; also from national Education
Development Plan. New courses with EE/SD focus have been approved
for offering in the next two to three years. Cooperative research
arrangements with international and national agencies have led to EE/SD
integration. EE/SD in various short courses and farmer training
activities; EE/SD public awareness through university radio station and
newspaper releases.

University of Ibadan Integration was limited until 1967/68, when additional degrees were
added and curricula were developed based on farmers' needs for
iinproved productivity as well as safeguarding the environment. Fuller
integration is expected when a cross-curricular introduction of HE takes
place under the National Education Policy.

[Table 6 continued ove .1
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[Table 6 continued.]

Faculty of Agriculutre Integration of EE/SD

University of Zimbabwe Integration in academic programme has been piecemeal and based on the
initiative of individual faculty; sixteen courses named with EB/SD
integration and new ones proposed. Integration in research is focused on
srnallholder and communal agriculture. Some integration of BE/SD is
evident in other units, e.g., Centre for Applied Social Studies. Plans exist
for an Institute of Environmental Studies.

American University
of Beirut

Integration has until recently resulted from the efforts of individual faculty
members. Civil strife has hampered efforts considerably. Details of
integration not provided in case study. At present, faculty is trying to
formulate a multi-disciplinary MS programme in Environmental Sciences.
EE/SD has been stronger in research programme, with 14 projects listed,
various with international organizations.

Institut Agronomique et
Vétérinaire Hassan II

From its inception, the Institute has oriented its teaching and research to
environmental factors; impetus came from a few key faculty. Students
become deeply involved with rural life as part of course work. Research
also has a strong EE/SD focus, involving both faculty and graduate
students in activities with 23 national and international bodies.

Universidad de Chile EE/SD has not been evident in first degree teaching programmes but has
been introduced somewhat in graduate studies. In research, approximately
200 scientists have been regularly or occasionally involved with EE/SD
topics between 1988-91. Universities do little outreach.

Fundacion Universitaria
Agraria de Colombia

Integration of EE/SD chiefly in teaching, as a result of individual faculty
interest, but topics are dispersed without a coherent focus. The curricula
are oriented to large-scale agriculture production and isolated faculty
efforts to introduce EE/SD have had limited impact,
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Table 7: Assessments and lessons learned from case studies.

Faculty of Agriculture Assessments/Lessons

Wye College At times, EE/SD has been seen as detracting from role of College to serve
farmers and industry; as a result, inserting environmental content in curricula
has been a slow process. However, reassessment of role of agriculture has
taken place with increased interest in EE/SD. A special Environment Section
now provides guidance to College. Lack of social science integration with
EE/SD topics and reduced funding are mentioned as negative aspects.

Michigan State
University

State and federal laws have influenced the university's response and have led
to progressively greater EEISD content in teaching and research programmes.
Perspective of particular faculty member is a key factor. Process of
integration has been fostered by faculty research activities with strong EE/SD
content.

Universiti Pertanian Shift towards EE/SD evident in Malaysia agriculture, as reflected in laws and
in faculty perspectives and inclusion in curricula. However, there is still
resistance and some faculty are reluctant to move to the multi-disciplinary
collaboration necessary for EE/SD approach.

Chiang Mai University Faculty approach to teaching and research is "systems analysis", which
fosters EE/SD integration. Environmental problems and faculty involvement
in development projects seen as stimulating interest and scope of EE/SD at
the university.

University of Ibadan Decreasing student enrolment and inadequate funding have hurt EE/SD
integration; also, faculty outreach activities have been reduced for lack of
funding. Thus, a relatively strong EE/SD start has been weakened.

University of Zimbabwe Lack of a policy statement is seen as constraining EE/SD activities. In
research, EE/SD findings are viewed in isolation and lack socio-economic
aspects. Faculty lack equipment and expertise to prepare quality EE/SD
instructional materials. The proposed establishment of an Institute of
Environmental Studies is seen as positive initiative.

American University
of Beirut

Until recently, NGOs have been the active agents in EE/SD. New Ministry
of Ed. has been established and EE/SD national policy soon to follow.
Academic programmes are being reviewed with the intent of incorporating
EE issues; constraints are lack of trained faculty, research facilities, and
funding.

Institut Agronomique et
Vétérinaire Hassan H

Emphasis has been on EE/SD and linking academic programmes to the real
world, with special attention to socio-economic factors. Alumni have played
a major role in influencing EE/SD policies in Ministry of Agriculture.

Universidad de Chile Clashes between EE/SD proponents and development phumers have slowed
down university efforts to integrate EE/SD into academic programmes.
Faculties lean towards traditional disciplinary approaches which are not easily
adapted to EE/SD.

Fundacion Universitaria
Agraria de Colombia

Large-scale production orientation which offers best student employment has
restricted EE/SD impact on universities. Research with EE/SD content is
limited and extension virtually non-existent. Case study notes the need for
attitudinal changes toward the environment.
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While there is some participation in relevant research and extension, the case studies
indicate that a number of institutions lag behind governmental and non-govern.mental agencies
in fi.elds related to the environment and to the conservation and efficient use of natural
resources. However, it should be kept in mind that the EE/SD topic is: a) very large and
loosely defined; b) a new challenge for most universities and faculty members; c) hampered
by weak or unstated policies; and d) supported by inadequate funding. As urged in Agenda
21:

Countries should stimulate educational establishments in all sectors,
especially the tertiary sector, to contribute more to awareness building.
Educational materials of all kinds and for all audiences should be based on
the best available scientific information, including the natural, behavioral and
social sciences, and taking into account aesthetic and ethical dimensions.

Constraints and Problem Areas

The case studies illustrate the diversity which characterizes institutions of higher agricultural
education. This diversity often reflects the historical development of the nation or of the
local area which the educational institution serves. Many developing country universities
have been modelled on universities in the industrialized nations of Europe, North America
and Australia. In many instances, the evolution of developing country universities has been
influenced more by administrators and faculties from the North than by the realities of
national needs and capabilities. In some cases, political pressure has led to the establishment
of a greater number of universities than can be justified on the basis of employment
opportunities, the availability of qualified faculty members, or numbers of students.

Agricultural universities in the more developed countries have encouraged expanded
enrolment of students from developing countries. Those students, upon taking up positions
in the universities of their horne countries, have often followed the foreign university model.
In some respects, including the demand for academic and research excellence, the effect has
been positive. On the whole, however, the outcome has been an uneasy fit between the
foreign model and national educational needs and capabilities. The influence of foreign
academicians, foreign literature and a foreign-trained faculty has meant that the content of
some enviromnental programmes has been more relevant to conditions in the industrialized
nations than those of developing countries.

In some developing countries, environmental legislation is in the early stages of
formation, reflecting the problem of balancing environmental protection with social and
economic development. This can become a controversial theme for faculties in countries
where unrestrained exploitation of natural resources is perceived as a requirement for
development. The result, in some cases, has been resistance to university environmental
education programmes.

In a number of countries, agriculntral institutions have experienced constraints to the
integration of EE/SD because of their linkages with the Ministry of Education. This may
test the limit of influence which the Ministry of Agriculture can exert in setting educational
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policy, and may in effect place the two ministries at odds over the importance of EE/SD in
the university system. In addition, some countries (e.g., Lebanon) have recently created
Ministries of Environment to oversee environinental concerns. There is a danger that a
profusion of policies and signals may give confusing or conflicting guidance to universities
and educational systems.

In many universities, especially the older ones, university administrators have
traditionally invoked a right of independence in matters of academic and operational
progranuning Greater difficulties can be anticipated if proposed changes are perceived as
having controversial features or a damping effect on funding. The Nigerian case study, for
example, describes the way in which the introduction of environmental education was stopped
because the administration believed that it would be viewed unfavourably by a National
University Commission that was about to undertake a review of university programmes.
Although innovation may be more feasible for newer universities or faculties, similar
constraints may still be experienced.

University research serves to expand the knowledge base, and most of the older
universities support research in their faculties and departments. However, in many newer
universities, research is weak, particularly where postgraduate programmes are new or
absent. Natural resource topics have always been included in the research agenda of
agricultural universities. However, even in industrialized countries, environmental topics
have entered research programmes only during the past few decades. They have been
virtually absent from the curricula of universities in developing countries until very recently.
Similarly, public service progranunes have had only limited environmental content. Chiang
Mai University in Thailand has solved some of these problems by linking faculty research
and outreach to development programmes with an environmental component.

Economic pressures have led many governments to implement sizeable reductions in the
public work force. The message of a shrinking government job market is not lost on
university adtninistrators, faculties and students. Whether the slack can be taken up by the
private agricultural sector depends on the state and rate of growth of economic development.
Unfortunately, much of this economic growth is likely to be concentrated outside the
agriculture sector. Agricultural faculties can ignore the trends only at the risk of sliding into
irrelevancy. Consultations with prospective employers are essential to obtain estimates of
the numbers and types of positions which are likely to be available. Efforts must be made
to stimulate interest in agriculture as a vocation promising a decent livelihood, as much to
stem the exodus of young people to urban and industrial job markets, as to maintain
agriculture's prominent position within the economic arena.

Reduced numbers of government job opportunities may have an effect on the curricula
of educational institutions. Many agricultural universities have curricula which are strong
in science, technology and engineering for larger-scale agriculture. Increasingly, enrolment
is characterized by urban students and an absence of students from small-farm families. With
fewer government jobs available, many students look to careers in agribusiness. Only a
small minority actually plan to farm themselves, e.g., those from large family estates. If
there has been a curriculum change, it has been more in the direction of science-based
management of agricultural production for profit rather than for environmental protection.
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A notable exception is the Hassan II Institute of Agronomy and Veterinary Sciences in
Morocco, which has a tradition of integrating the technical aspects of the environment with
the socio-economic needs of traditional farmers and pastoralists.

The authors of the case studies lament the fact that there have been too few incentives
for faculties to incorporate environmental themes into their programmes. Few of the
available teaching materials are directly relevant to sustainable development at the national
or regional leve]; fewer still deal with the environmental concerns of the local area which the
university may seek to serve. The available materials and information deal mostly with
global concerns or with situations in the industrialized countries. The difficulty of accesssing
appropriate information and materials is likely to continue to be a major disincentive to an
increased emphasis on environmental issues. The fact that fundin.g for universities has not
increased, and has in some cases declined, means that departments of agriculture are unlikely
to have additional funds allocated for EE/SD. Reallocation of existing funds to EE/SD
activities may be met by resistance from both administrators and traditionally-minded faculty.
The setting of priorities will become increasingly more important as limited funds are divided
among different interest groups.

Faculties have only a limited number of professors who are well prepared in the subject
of EE/SD in agriculture, and there are few incentives (e.g., grants, salary increase) for them
to develop their expertise further. In the absence of institutional incentives, professors are
unlikely to undertake the work necessary to integrate environmental themes into their courses
of study. Unless they are convinced that en.vironmental themes are a critical addition to their
courses and research, there will be little expansion. They will also hesitate to take action if
they sense that the university administration, or outside financial supporters, are opposed to
the introduction of environmental themes.

The case studies show that, prior to 1990, environmental themes did not figure
significantly in the teaching and research programmes of agricultural faculties in developing
countries. In the wake of the growing awareness stimulated by UNCED, governments and
private enterprises are beginning to encourage universities to undertake an expanded role.
Faculties should respond, not simply by retitling courses and research projects to imply
enviroranental content, but by contributing to the development of sustainable agricultural
technologies. Technologies for both the correction and prevention of problems are needed,
and universities should have a comparative advantage in tackling the long-term research that
is seldom of interest to commercial enterprises.

Another area for contribution is in public service. In many developing countries, societal
expectations of university public service and outreach programmes may be rather low.
Faculties will have to address this shortcoming if they wish to be perceived as valuable to
the general public. One essential step is to facilitate access by members of the public to the
knowledge and experience contained in the university. Environmental education should be
part of faculty offerings in public service because ultimately an informed public is the best
guardian of the environment and its natural resources. University administrators and faculties
should look beyond their ern-olled students to provide short courses and other in-service
training opportunities for teachers in public and private schools as well as for managers in
enterprises and institutions related to agriculture.



Annex 4: Environmental Themes in Higher Education in Agriculture 113

As the Chilean case study notes, "development of EE/SD requires more knowledgeable
professors, more equipment, more basic and applied research, and more and better outreach
and extension activities that draw in the communities and indigenous agricultural knowledge
to help solve environmental problems." Extension/outreach programmes should be an
important public service, seeking to disseminate information on research results through
presentations by faculty, publications and other communication materials. A positive attitude
should be cultivated within the university towards collaboration and information exchange
with outside organizations and groups such as NG0s, cooperatives, community organizations
and others, including the mass media. This two-way communication can often benefit
universities, by making their programmes more relevant to societal needs and wants.

Reviews of curricula and related activities are relatively frequent in most institutions;
reviews of policy and strategy, however, are less common. Does the integration of EE/SD
require a policy and strategy review? Institutions which have already achieved a strong
momentum in integrating EE/SD usually have a guiding policy; much can be learned from
their experiences. Did the policy arise as a result of outside pressure (e.g., government,
private sector) or was it developed from the inside, in recognition of a responsibility to fill
a societal need? How comprehensive is the policy - does it affect all of the relevant
programmes and activities of the institution?

Common Issues from the Case Studies

A review of the case studies suggests that there are a number of educational institutions in
which the process of integrating EE/SD has been relatively slow. One cause may be the
absence of a stated policy. Once the need for EE/SD is accepted, a policy becomes
indispensable. It is the job of the administration to take the steps leading to a policy
statement, including consultations both inside and outside the institution. Internal
consultations should involve the faculties, departments and staff and, to the extent feasible,
students. Outside consultations should include, for a publicly supported institution, the
Ministry of Education and other relevant ministries, university associations, education or
research councils, community organizations, NG0s, and prospective employers in the private
and public sectors.

Realistic goals and strategies should be set. Funding will need to be considered, as well
as student em-olment projections and the availability of staff for instruction, research and
public service functions. Relevant questions might include: Which faculty members are
most likely to insert EE/SD themes into their courses? What additional teaching materials
and aids are required, and how can these be prepared or acquired? What in-service training
is needed for faculty members? What laboratory equipment atad research assistance are
needed? If the institution concentrates on teaching, how can students be given an
understanding of the importance of research in EE/SD? In public service, can EE/SD best
be promoted through short courses for public school teachers, in-service training for civil
servants, outreach to cooperatives, or other activities? Since effective integration of EE/SD
means deviation from a strictly disciplinary approach, is this to be accomplished by
cooperation and coordination among faculties/departments? If students fail to integrate topics
from different courses on their own, then a multi-disciplinary, hater-faculty approach must
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be taken. Multi-disciplinary research and inter-disciplinary projects of various kinds should
be put into practice within a teacher/stu.dent collaborative mode of learning. At the same
time, however, it is important that disciplinary competence not be sacrificed.

The case studies raise the question of whether EE/SD should be promoted within existing
faculties and departments or whether a separate Unit, centre or institute should be created for
this purpose. Although there will be a need for higher-level graduates in environmental
science, this denaand is likely to be small and should not be an excuse for allowing a centre
or institute to engage in "empire-building" . The proper role of such a centre should be to
assist and coordinate faculties, such that EE/SD themes are effectively integrated throughout
the institution's teaching, research and public service functions.

A number of the most important issues which are likely to confront faculties as they seek
to integrate EE/SD into their programmes are discussed in greater detail below:

Students: There is a need to increase the number of students who choose agriculture
as a career. The effort to encourage capable secondary school graduates to pursue further
education as a preparation for such a career deserves strong support from agricultural
universities. Universities will need to find ways to recruit more students from the rural
areas; this may entail setting special standards for admission, as well as the establishment of
more flexible grading systems, particularly during the first terms. Role models should be
identified (perhaps among alumni), so that students can be made aware of career possibilities
in agriculture, especially those with EE/SD aspects.

Instructors and Staff: The integration of EE/SD will require additional work and
responsibilities on the part of professors and other staff, and may require changes in attitudes
and in teaching and research methodology. Without incentives, the additional work will be
performed grudgingly, with little enthusiasm or change in attitude. Opportunities should be
provided for in-service training and various forms of updating (e.g. attendance at conferences
and seminars), in order to strengthen the capacity of instructors to provide sound education
and to undertake quality research in subjects related to EE/SD.

As highlighted in Agenda 21, "awareness should be increased of the fundamental linkages
between improving the status of women and demographic dynamics, particularly through
women's access to education, primary and reproductive health programmes, economic
independence and their effective, equitable participation in all levels of decision-making."
Women are under-represented as students (and faculty) at agricultural universities and
intermediate institutions. In many developing countries, this is in sharp contrast to their
numbers in agricultural production atad marketing. It is important to provide role models for
young women in rural areas, so that they develop aspirations for higher education. One way
to do this is to increase the number of women instructors in faculties/departments of
agricultural universities. The special needs of women must be considered and met in courses
with content designed to advance the participation of women students in EE/SD.

Themes and Courses: The extent to which EE/SD themes are integrated into the
programmes and activities of an institution will be an important factor in developing an
implementation strategy. It may not be feasible, for financial or staffing reasons, to do more
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initially than introduce EE/SD themes into selected parts of the existing curriculum.
Nevertheless, a long-term plan should be drawn up, leading towards the integration of
environmental education across disciplinary lines, and, where appropriate, across faculties.
If a decision is made to offer specific EE/SD courses, the future need for trained
environmental personnel should be borne in mind when determining the subject matter
content. A focus on sustainable agricultural and rural development should be maintained,
as opposed to an emphasis on environmental protection alone. Current graduate examinations
tend to promote specialization along disciplinary lines; in contrast, examinations for courses
with EE/SD themes should promote interdisciplinary thinking. Course teachers should be
well-trained professionals.

Degrees and Training: A decision on whether to offer a degree programme in
environmental education should be determined by the employment prospects for specialists
in this area. Government agencies may need trained people for positions related to
environmental protection and natural resource conservation, while commercial enterprises
may also require environrnental specialists, especially if complex laws and regulations have
to be obeyed. Agricultural production activities could absorb some trained graduates in order
to improve operations in an environmentally sound marmer, provided funds are available
from the sector or, in the case of small-scale resource-poor agriculture, from public or donor
sources. As the number of traditional governrnent jobs continues to decline, publicly
supported institutions should heed the criticism that graduates are often inadequately prepared
in management and marketing. An appreciation of the importance of advanced science and
technology should be developed in all students, especially in relation to the development role
of agriculture. A systems approach to environmental problems in an ecosystems context is
appropriate, especially in teaching and research on EE/SD themes.

Linkages: Within the institution., linkages which can support the integration of EE/SD
include curricula review committees, and public service activities such as continuing
education and teacher training programmes. Extending outward from the institution, linkages
are sometimes non-existent and frequently inadequate. Linkages should be sought with other
educational and research institutions, governmental and non-governmental organizations,
private sector enterprises, rural communities and the mass media. Such linkages are a
necessary part of the interactions which make the institution effective in the performance of
its teaching, research and public service functions.

The institution can both contribute to, and gain from, linkages with the national
agricultural research system. Joint appointnaents of faculty members on the staffs of research
institutes and representation on research councils can be helpful. Arrangements with
ministries can make experiment stations and other facilities available for better instruction
and research on EE/SD themes by faculty and students. Comacts with national and
international agricultural research centres can give access to information, aids and materials
for teaching and research; staff from such centres can also serve as mentors for graduate
students pursuing EE/SD related thesis work.

Better linkages with the commercial private sector related to agriculture are desirable
both to fill its needs for trained personnel and to explore opportunities for support through
remunerated provision of advice, research results, information and other services. Linkages
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with the general public should be pursued, since ultimately, increased goodwill and perhaps
support for the institution can come from greater public awareness of EE/SD as a necessity
for agricultural and rural improvement. The mass media can be allies in helping to
disseminate messages about EE/SD and the role being played by the university.

The linkage of educational institutions with agriculWral producers is normally very weak.
In the absence of extension, outreach and continuing education programmes, the scope for
delivering the EE/SD message and obtaining feedback from audiences is limited. Institutions
should seek mechanisms which will effectively link them to practitioners in the commercial
sector and in rural communities. Conunodity associations may be useful in the commercial
sector, while cooperatives or NGOs may fulfil a similar role in local conmiunities.

Concluding Statements

Institutions of higher education in agriculture have often been on the sidelines as their
governments, aid agencies and non-governmental organizations have grappled with
environmental issues. However, the case studies reviewed in this paper indicate that some
educational institutions in both the developed and the developing countries are taking
effective steps to reorient their programmes of teaching, research and public service to
incorporate EE/SD themes.

EE/SD must be interwoven with our agricultural education philosophy and practices.
However, there may be no "best" way to integrate EE/SD themes into higher education in
agriculture. Based on the case studies, there are a number of approaches that could be
effectively utilized. Whichever approach is adopted, it is critical that no student leave
tertiary level training without a firm belief in the importance of the conservation of natural
resources for future generations.

From universities, society expects research and the development of technologies which
will increase agricultural productivity with the least possible adverse effects on the
environment and human health. From governments, society expects policies which will guide
all sectors of the national economy, such that the natural resource base is conserved and well-
managed, and sustainable agriculture becomes a cornerstone of development; this means that
adequate public funds must be allocated to agricultural institutions, in order to train the
human resources that will be required. Lastly, .from the UN, donors, goverrunents and
NGOs in the more developed nations, there is a need for leadership, technical assistance and
financial support, if higher education in agriculture is to achieve the necessary progress,
especially in fields related to EE/SD. Partnerships for development need to be established.
Concerted and coordinated action from all nations will be required to reach a higher level
of understanding of environmental issues and an ability to deal with them on both national
and global scales. Environmental education has a critical role to play in this process.
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Appendix: Case Study Summaries

CASE STUDY 1: WYE COLLEGE, UNIVERSITY OF LONDON

Country: Engkmd, United Kingdom

Authors: Professor M. Redclift
Dr. G. Woodgate

General Information

Latid Area: 24 million ha, of which 18.5 in are in agriculture, and 2.5 m are forest/wooded. The climate is
moderate/temperate, with adequate rainfall and water sources.

Farming Systerns: Livestock-dairy, arable crops, mixed upland rainfed and irrigated horticultural crops.
Agriculturally active population: 622,000 (two per cent of total population), of which some 20-25 per cent are
women, and ten to 15 per cent are youth.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: Numerous, at local, national, and EC levels, covering land use, farming practices, protection of
natural environment, control of toxic chemicals and pollutants.

Institutions: Numerous, both public and private, e.g., the Ministry of Agriculture, Fisheries and Food and
the Agricultural Development Advisory Service.

Environmental Regulations: Numerous. Assistance is provided by the Nature Conservancy Council, the Soil
Association, local and county councils, the County Trust for Nature Conservation, Farming and Wildlife
Advisory Groups.

The Institution

Description: Wye College is essentially the Faculty of Agriculture of the University of London. It is a
recognized national and international centre for studies in the natural sciences, rural areas, and the management
and economics of agriculture. It is organized into three departments: Biochemistry and Biological Sciences;
Agriculture, Horticulture and Environment; and Agricultural Economics. It offers B.Sc., M.Sc., and Ph.D.
degrees. There is a strong emphasis on postgraduate research.

Mandate: The academic plan for 1991/92 reads in part: "Wye College...will sustain its distinctive identity
as an international centre of excellence for the study of science, management and economics relating to
agriculture and the rural environment. The natural and social sciences will continue to be applied to production
and trade, to conservation and amenity and to the protection of the environment." The mission statement also
refers to "sustainable food production...that is compatible with conservation of natural resources and the
protection of the environment...harnessing improved understanding of the natural and social sciences to
managing the rural environment to maintain biodiversity, enhance amenity and control pollution..improving
living standards of rural communities through appropriate development and by increasing sustainable agricultural
production."
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Roles and Activities: Wye College exercises its mandate through teaching, research and training. Outreach
activities with local conservation groups and farmers are mentioned but riot described in detail. Teaching forms
part of B.Sc. and M.Sc. degree programmes. An external progranune has been created for some 150
non-resident students (mostly from developing countries) leading to the degree of M.Sc. in En.vironmental
Management. The presence of 38 research staff (out of a total staff of 104) attests to considerable research
strength. Short courses run by a separate Continuing Education Department offer training to a substantial
number of people in mid-career (more than 300 in 1991/92). Outreach is fostered through conferences and
specific short courses for public audiences, as well as through contacts with the mass media.

Integration of EE/SD

Integration has been guided by a policy statement, and is DOW well advanced in the academic programme of
the College. Pressure for integration has been largely internal, and was particularly facilitated by a restructuring
of the College in 1986/87, which brought Agriculture, Horticulture ancl Environment together within a single
department. Pressure from students has also led to increased EE/SD content in existing courses, and to a
demand for new degree programmes. Although faculty members in all units other than the Environment Section
were slow to accept the need for EE/SD content, several new degree programmes were eventually introduced,
including an M.Sc. in Rural Resources and Environmental Policy, a B.Sc. in Countryside Management, and
and a B.Sc. in Agriculture and Environment.

Despite this progress, environmental education remains only a small part of the activities of the College.
Although environmental issues have become an integral part of many of the newer degree programmes, the
environmental content of most degrees is still provided by the natural sciences. Significant social science input
is restricted to degree programmes that may be viewed as environmental degrees, e.g., Rural Environmental
Studies, Countryside Management, Rural Resources and Environmental Policy and Sustainable Agriculture.
Environmental teaching, training and information are offered as separate courses in these degree programmes
and several others, including Integrated Pest and Diseases Management. Integration of EE/SD into courses is
most pronounced in progranmies such as Agriculture and the Environment, Conservation of Soil Fertility, and
Environmental Management.

The integration of EE/SD in research has been more difficult, although topics such as soil conservation,
farming systems, agricultural development, energy and natural resources management are addressed. Staff who
are particularly interested in environmental issues spend a significant part of their time on research and have
produced much of the material for teaching environmental topics.

The integration of EE/SD in the outreach programme of the College appears to be dictated by
opportunities for the Continuing Education Department to present short courses and seminars of interest to a
particular audience. Short courses on compost technology, countryside management, rural development, and
environmental assessment were held in 1991/92 for some 300 mid-career professionals; a training seminar for
managers of protected areas was also organized.

Materials and methods for integrating EE/SD into the teaching programmes of the College include
laboratory demonstrations, field trials on land belonging to the College, and visits to relevant institutions.
Audio-visual materials supplement formal lectures. Library accessions are largely research driven and comprise
a large collection of materials on EE/SD. Library services such as inter-library loan arrangements and CD
ROM abstracts provide ready access to publications and other materials in the area of EE/SD issued by research
agencies, environmental networks and international organizations, including the UN Environment Programme
and IUCN.
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Students form the ultimate target for the materials on EEISD. There has been no special training of faculty
members in areas of environmental education. However, involvement in joint programmes in which an
environmental element is important and in research across departments are activities that increase the
competence of faculty members in EE/SD over time. Evaluation and monitoring of the environmental aspects
of teaching, research and outreach are not organized as separate activities, but rather, are included within the
regular academic audits of courses. In regard to outreach, a "College Public Relations Committee" assists with
the design and preparation of publications and other materials for audiences external to the College.

The environmental message is still evoiving. The creation of an Environment Section has helped to move
the College away from an initial position of viewing resource conservation as a means to maximizing production
toward a broader concern for the environment. The ready availability of new environmental publications and
information is leading to specialization by some faculty members, and faculty research provides important input
to the environmental message. Other sources of input include faculty contacts with the Ministry of Agriculture,
the Overseas Development Administration, and other government bodies, professional societies, and scientists
working in environmental areas in a number of developing countries. Accordingly, the content of the
environmental message reflects the research, contacts and interests of the faculty; there is as yet no coordinated
effort to generate a comprehensive or consistent environmental message.

Specific audiences outside the College are reached through the activities of the Continuing Education
Department and the recently-established Countryside Management Centre. This centre will provide training and
short courses as well as undertake research. It will also develop a "rural conservation and development park"
where government agencies, voluntary organizations and rural industries can work in close proximity to the
College. The College seeks to create public awareness of its mission through various means, including the
Public Relations Committee.

Assessment and Lessons Learned

A transformation has occurred in the roles of the College over the past two decades. Traditionally, the College
had been a source of education and training for farmers and the agricultural industry. This client sector has
on occasion seen EE/SD as detracting from the traditional role of the College by promoting limitations on the
use of natural resources for agricultural production. In this situation, and in the absence of a coordinated
approach towards environmental education nation-wide, it is not surprising that Wye College and other
iriSiitiltiOnS of higher agricultural education in the UK (eight such institutions are indicated by name) have had
to make their way slowly to enrich the environmental content of the curricula.

However, a reassessment of the role and importance of agriculture in the UK itself has taken place, spurred
by three developments: increased public interest in environmental issues (e.g., wildlife conservation); the
recognition that environmental management is necessary to resolve competing elahns for land use; and evidence
that local environmental problems have implications regionally, nationally and even internationally. There has
been a growth of student and outside interest in environmental matters which has led to considerable activity
in the College's Environment Section.

The addition of younger staff, both in agriculture and the environment, has served to strengthen the process
of integration. New staff with environmental interests have also been appointed in the economies department
and recently, have strengthened the social science group within the Environment Section, providing a focus for
research and teaching throughout the College.
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CASE STUDY 2: MICHIGAN STATE UNIVERSITY, COLLEGE OF AGRICULTURE
AND NATURAL RESOURCES

Country: State of Michigan, United States of America

Authors: Professor F. Bobbitt
Professor D. Johnson

General Information

Land Area (Michigan State): 7.64 million ha, of which 3.54 in are classified as agricultural land. Of this,
some 1.7 ni ha are cultivated, 400,000 ha are left idle, and 100,000 ha are in pasture. The number of farms
has decreased &on-1203,000 in 1900 to 55,000 in 1992. The climate is characterized by cold winters and warm
summers, although it is moderated in parts by thc Great Lakes, There are more than 22,000 inland lakes.

Farming Systems: Highly diversified, with emphasis on dairying. Crop production is the source of 56 per
cent of farmers' total cash receipts, and livestock account for the balance. Com (maize), soybeans, sugar beets
and beans are major crops. Fruits, vegetables and other speciality crops account for over 40 per cent of receipts
from cultivated products. Approximately 143,000 ha arc under irrigation. There are some 100,000 full-time,
paid agriculture workers, including 55,000 self-employed workers; this figure excludes an. estimated 75,000
family workers and 55,000 seasonally hired workers. Total employment in the state is 3,458,000 workers.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: Numerous, at local, county, state and federal government levels, covering administration,
environmental protection, natural resources management, and human resources management.

Institutions: Numerous, including those of the Federal Government (14 cited). Public lands are administered
by the Bureau of Land Management; the Department of Interior oversees national parks and wildlife refuges;
the Department of Agriculture manages forests and grasslands and oversees farm prices, farm policies and soil
conservation.

Environmental Regulations: The Environmental Protection Agency sets and enforces clean air and water
standards, and regulates the use of pesticides; the state government also plays a role, principally through its
Departmen.t of Natural Resources and the Department of Agriculture. Environmental impact statements are now
required for new initiatives. Non-governmental organizations (33 listed) are primarily national; their concerns
include policy, conservation, natural resources, family planning, consumer protection, and others.

The Institution

Description: The College of Agriculture and Natural Resources (CANR) is part of Michigan State University,
which was established in 1855 as a "land grant" university to teach "agriculture and mechanical" arts. It offers
Ph.D., M.Sc. and B.Sc. degrees in most of the majors, as well as a two-year technical agriculture programme.
The case study does not provide staff data for CANR alone; however, in 1992, the University as a whole had
some 9,372 staff, including 2,093 tenure-track professors (1,641 men and 452 women), and 1,913 other
academic appointments, including extension (1,060 inca and 853 women).

CANR offers 19 separate programmes of instruction, including Agricultural Technology and Systems
Management, Crops and Soil Science, Public Resource Management, Fisheries and Wildlife, Forestry, Parks
and Recreation, and Resource Development; a two-year Agricultural Technology programme is also offered.
Enrolment in September 1992 consisted of 400 Ph.D. students, 382 M.Sc. students and 2,521 B,Sc. and two-
year students. Women made up 32 per cent of the total student population.
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CANR conducts most of the agricultural education, research and extension in the State of Michigan. The
College has direct links with state and federal agencies. The budget is funded by the State to the extent of
approximately 53 per cent for teaching, 83 per cent for research and 50 per cent for extension. Federal
government sources account for approximately 17 per cent of the research and 24 per cent of the extension
budget. The latter relies for approximately 26 per cent of its budget on local government support. Tuition fees
and miscellaneous income cover the balance of the budget for teaching. Cooperative activities are carried out
by the College with federal agencies. Various advisory panels for major commodity groups in the State review
the research programme and recommend inture directions.

Mandate: The University has no mission statement on environmental education. However, the administration
of CANR has given priority to the integration of environmental science into the curricula. An endowed chair
(professorship) in "Sustainable Agriculture" has been established as an indication of this priority status. In
addition, CANR faculties have already broadened their curricula to include more environmental education, and
further changes are proposed.

Roles and Activities: CANR exercises its mandate through teaching, research, extension and outreach.
Academic staff conunonly teach at all levels (through Ph.D,) and conduct research and extension programmes.
Some 420 research projects are cited in the 1992 Annual Report of the MSU Agricultural Experiment Station,
of which over 100 deal with environmentally related subjects. Outreach to the public is managed through an
office of information. Releases, based primarily on research findings, are issued to 92 Michigan radio/TV
stations, 72 newspaper editors, 99 farm editors and 28 women's editors, and on occasion to 130 weekly
publications.

Integration of EE/SD

Integration into the academic programme of CANR is fairly well advanced, despite the lack of a policy
statement on environmental education. The impetus for integration has come from federal and state Jaws (e.g.
concerning pesticides, ground water contamination, antibiotic residues in livestock products) and from a growing
sensitivity of individual faculty members to environmental issues.

Integration of FE/SD has been pursued through the introduction of new degree options and new courses,
as well as through the introduction of new topics to existing courses. The process has been facilitated by the
recent transition to a semester system, which permitted changes to be made during the re-organization of courses
and curricula. The graduation requirements of CANR now include a course on environmental impacts, covering
such issues as energy resources and use, atmospheric changes, neo-malthasian theory, and impacts of
agriculture. In response to student demand and a growing job market for graduates in environmental fields such
as conservation biology and waste disposal, the College has proposed a new curriculum entitled "Environmental
Science". A committee of faculty members and administrators has developed a curriculum drawn from virtually
all departments, and approval by the curriculum committees of the College and the University is expected
shortly.

The integration of FE/SD topics in research has often preceded and promoted integration in teaching.
Most research is funded from external sources which increasingly demand work on environmental matters. This
research has, in turn, stinmlated much of the introduction of environmental topics in teaching. As may be
expected, however, the process is very much ad hoc. Similarly, CANR's office of information relies on
research findings for many of its media releases; these releases constitute a major form of outreach.

Materials for integrating EE/SD into teaching are obtained .from external sources (educational and other
institutions, research centres, agencies, or the commercial market) and are also prodUced in-house. Media
materials available on loan to staff include 93 titles (out of 744) directly related to environmental education.
More than 80 of the 2,080 periodicals available in the University deal specifically with environmental concerns.
Publishers of textbooks supply overhead slides, teaching and study guides, videotapes and films. These and
other commercial sources assist in presenting environmental topics in the classroom.
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The primary targets of CANR's environmental messages are the students and the citizens of the State of
Michigan. An additional dimension is introduced by the fact that students come from many states other than
Michigan and from many foreign countries. The University has a strong international programme, and CANR
has been involved in many foreign assistance projects. Materials produced by faculty members are often
addressed to professionals in agriculture or agribusiness, but many target home owners, backyard gardeners and
others in the general population.

Supervision of curricula and courses with environmental content is the same as for other academic
programmes. Thus, each curriculum is the responsibility of a designated department or combination of
departnients. Courses in the curriculum are supervised by an 'appointed chairperson and by the departm.ental
curriculum committee. Changes in curriculum or in courses, and new introductions, are approved by the two
departmental units and by the curriculum committees of CANR and the University. Departmental "chairs"
review with the professors the accomplishments of the past and the plans for the coming academic year.
Students evaluate the instruction and their evaluations are communicated to the department chair.

The environmental content of CANR's curricula has increased greatly during the last decade; it has not,
however, been coordinated or managed so as to generate a comprehensive and consistent environmental
message. A wide range of environmental topics is taught, related in particular to the conservation, protection
and restoration of the farm enviromnent, the local environment, or specific natural resources. For example,
topics in sustainable agriculture deal with crop management, rotation, effects on soil microbial activity, nutrient
use efficiency, weed management, and the development of systems to meet environmental constraints in cash
crop production. Topics in soil conservation include tillage methods, changes in organic containinants in the
soil, and proper fertilizer application to avoid adverse effects on soil and water.

Assessment and Lessons Learned

In response to growing public and governmental concern with environmental issues, Michigan State University
and its College of Agriculture and Natural Resources have significantly expanded their involvement in
environmental education. This integration process has been facilited by the rapidly increasing environmental
content of the research conducted by individual faculty members; this, in turn, has led to a greater
environmental emphasis in both teaching and outreach.

The University's increasing involvement in environmental issues has led to new degree options, to new
courses in several programmes, and to the introduction of environmental topics in numerous "traditional"
courses. CANR now requires all its students to take a course on environmental issues. A new "Environmental
Science" curriculum is under development, and a "chair" has been endowed to underline the importance
assigned by CANR to sustainable agriculture.

The environmental message is not consistent, however, and the way in which sustainability is addressed
appears to vary greatly among departrnents and faculty niembers. The need to integrate socio-economic aspects
with natural science aspects is said to be well recognized, and is met to some extent by guest lecturers and
research consultants.

Outside CANR, the University offers various programmes with environmental majors in Inter-disciplinary
Social Science, in the College of Natural Science, and in a residential college. To date, the University has
failed to coordinate these dispersed efforts so as to maximize student opportunity and programme efficiency.
The situation is better within CANR and promises to improve further when the "Environmental Science"
curriculum is introduced.
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CASE STUDY 3: UNIVERSITI PERTANIAN MALAYSIA, FACULTY OF AGRICULTURE

Country. Malaysia

Authors: Professor Wan Sulaiman W.H.
Professor M. Rosli
Professor M. I. Yaziz

General Information

Land Area: 32.86 million ha, of which 13.78 million are suitable for agriculture. 5.3 ni ha are cultivated (70
per cent of this is below 300 m); 0.23 ni ha are irrigated; forest land occupies some 19.37 m ha, of which 2.13
m ha are reserved as protection forests and 3.45 m ha are designated "conversion forests" (i.e., may be used
for agriculture, infrastructure, etc.). Fertile soils: 20 per cent marine/river alluvia. Climate: largely
humid-tropical with rain throughout the year (2-3,000 mm with two peak seasons). Uniform average
temperature of 27-28° C; abundant sunshine.

Farming Systems: Estate/plantation monoculture of oil palm, rubber and cocoa (80 per cent of total cropped
land); smallholder fartning of tree, food and speciality crops (20 per cent of cropped land, of which most is run
as group farms on an estate basis). Livestock: intensive pig and poultry industry, fewer ruminant/dairy
operations. Fisheries: significant marine catch with rising aqua-culture production. Agriculture sector labour
force: 1,841,000 (27.8 per cent of the total employed in Malaysia, 18.6 per cent of total population). Estimated
participation of women in agricultural labour force is 28.2 per cent; of youth, 1.42 million. Labour shortage
in the agriculture sector has caused a shift to less labour intensive crops such as oil palm, an increase in the use
of foreign labour and increased mechanization. Other relevant trends are movement out of agriculture by
self-employed and unpaid family workers, a decline in the proportion of the population under age 15 and an
increase in that over age 64.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A National Environmental Policy was introduced in 1971, environmental directives were included in
the Third Malaysia Plan of 1976-80, and the groundwork for a coherent environmental plan was laid in the Fifth
and Sixth Malaysia Plans. A New Development Policy issued in 1991 states that priority should be given to
",responsible and well-balanced exploitation of natural resources to safeguard the requirements of future
generations." Sectoral, sustained development is emphasized in the National Forest Policy of 1972 and the
National Agricultural Policy of 1984 (revised in 1992).

Institutions: Governmental ministries and agencies responsible for implementing environmental regulations
include the Ministries of Science, Technology and Environment, Agriculture, Primary Industries, Factory &
Machinery Department, Land & Cooperative Development, Housing and Local Government, the Forestry
Department and the Forest Research Institute, international Trade & Industries, Education, and Information.
Universities and research institutes for Agricultural Research and Development (MARDI), for Forestry (FRIM),
for Palm Oil (PORIM), for Rubber (PRIM) and for Petroleum are directly or indirectly involved in advisory
capacities. Non-governmental organizations with a role in environmental protection include the Malaysian
Nature Society, the Agriculture Institute of Malaysia, the Malaysian Society of Soil Science, the Malaysian Plant
Protection Society and the Malaysian Ecological Society. Regional and local development agencies have
relevant functions at these levels.

Environmental Regulations: Regulations on environmental quality control are embodied in some 37 legal
documents issued by ministries.
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The Institution

Description: Universiti Pertanian Malaysia provides virtually all of Malaysia's tertiary agricultural education.
Its foundation faculties include Agriculture (the institution providing the case study), Forestry, Veterinary
Medicine and Animal Science. The Faculty of Agriculture offers a three-year Diploma of Agriculture, and two
four-year undergraduate programmes leading respectively to B. Agric. Sc. and B. Hort. Sc. degrees. The four-
year programmes have majors in crop science, horticultural science, plant protection and soil science. A minor
in extension is offered in collaboration with the university's Centre for Extension and Continuing Education.
Masters and Ph.D. research programmes are also offered.

Other faculties offer B,Sc. programmes in Forestry, Engineering, Agribusiness, Resource Economics,
Fisheries, Food Science and Biotechnology, Human Development, and Agricultural Science Education. A
D.V.M. programme is offered by the Faculty of Veterinary Medicine and Animal Science. Several of the
newer faculties were established around core units of the Faculty of Agriculture. Each year, some 800 students
enter programmes in or related to agriculture, of which some 250 enrol for the B.Sc. degrees offered by the
Faculty of Agriculture.

Outside the University, the Ministry's Department of Agriculture issues a Certificate to junior extension
workers who have completed a two-year vocational programme in the Institute of Agriculture. Only one other
institution, the Mara Institute of Technology, offers tertiary agricultural education through a three-year
programme leading to a Diploma in Plantation Management.

IVIandate: The University has mandated environmental education to the Department of Environmental Science
in the Faculty of Science and Environmental Studies. The mandate may in the future be shared with a proposed
Faculty of Environmental Technology and Management. There is no executive order or inission statement on
environmental education in the Faculty of Agriculture. However, the promotion of environmentally sound
practices and sustainable agriculture is clearly implied in the faculty's guiding philosophy, which recognizes that
the agricultural environment is a system in which climate, soil, water, plants, microbes, animals and humans
are constantly interacting. In its Master Plan to the Year 2020, the faculty has made its role more explicit.

Roles and Activities: The Faculty of Agriculture plays its role in the promotion of sound environmental
practices and sustainable agricultural development through teaching, research and public service. The most
significant contributions originate from the research conducted by the faculty's 88 member academic staff.
Environmental themes are also addressed in short courses, conferences and seminars.

Integration of EE/SD

Integration into the academic programme started with the first course offerings of the faculty in 1973.
Integration was based on the view that agriculture and environment are inextricably linked, and that the
conservation of natural resources is vital to agricultural productivity. Incorporating environmental
considerations is the role of the course designers (lecturers). A faculty committee has the task of ensuring
adequate coverage of EE/SD within the curriculum. The students promoted integration through demands for
better applications of agricultural sciences. Environmental issues have introduced a faculty-wide perspective
that combines sound environmental practices with sustainable agricultural production. In a planned revision of
the curricula, agricultural systems and global agriculture are expected to receive ernphasis through a proposed
new course on environmental and resource management.

A minor programme dealing with environmental topics could be established within the main agricultural
disciplines. This could take advantage of elective offerings accessible to the students under the programme of
the Faculty of Science and Environmental Studies leading to the B.Sc. (Environment). This four-year degree
programme comprises courses in the natural sciences, the social sciences, computer and mathematical sciences,
engineering technology and environmental studies. A general course on the environment is available as an
elective. Closer cooperation between members of the Faculty of Agriculture and of the Department of
Environmental Studies is seen as an avenue to further integration of EE/SD in teaching and research.



The integration of EE/SD in research has been strongly promoted by faculty members. EE/SD was
represented in 12 out of 19 research projects in 1988-90, absorbing USS1.5 million or 64 per cent of the
research budget. The programme for the period 1991-95 has 15 (out of 26) projects with EE/SD components
at twice the previous budget. Among final-year undergraduate research projects, between one-third and one-half
had EE/SD contents during the period 1988-92. Research sponsorship or collaboration determines to a
considerable extent the areas of EE/SD in which faculty members are engaged. Topics for collaboration have
included soil conservation, 1PM and biocontrol, and recycling of wastes. Collaborating institutions were the
Department of Agriculture, research institutes (MARDI, PRIM, PORIM, FRIM) and others. Formal joint
projects have dealt with topics such as management of soil acidity, sloping land technology and urea
volatilization. These projects attract international funding. Partners are mainly the commodity research
institutes. Within the university, an Intensification of Research in Priority Areas programme, for which
research grants are obtained largely from the -Ministry of Science, Technology and Environment, involves well
coordinated cross-faculty participation in multi-disciplinary research.

The integration of EE/SD into the outreach activities of the faculty depends 0n the topic. Such activities
appear to be limited in number and scope. Faculty members participate in the outreach programmes for UPM
"Extension Villages" in integrated pest management. Some advisory services are offered ad hoc to farmers.
Faculty members undertake consultancies and short courses, serve on national committees concerned with
agricultural extension and development, and participate in conferences and seminars.

Printed materials appear to constitute the main methods for integrating EE/SD in teaching. Much of this
is obtained from publications from international organizations. Data concerning Malaysia are available in public
agencies and from industry sources and are used in case studies or lecture texts. NGOs are a source of useful
local materials. The faculty accords low priority to the preparation of EE/SD materials; however, slides, video
tapes and radio scripts are available on a full range of topics and are widely used by lecturers.

Students are the major target group for materials on EF/SD. Each student ás exposed to elements of
EE/SD in the major disciplines constituting the degree programmes. Other target groups for the materials are
the faculty members, the general public, and specific audiences such as extension workers, estate/plantation
workers and field supervisors. There is no organized system for staff training, as the administration considers
the staff to be sufficiently qualified and motivated. Faculty improve competence in EE/SD topics through
participation in short courses organized by local and international agencies.

The evaluation of environmental aspects of individual courses is minimal. An external examiner/assessor
evaluates student performance in each degree curriculum once every three years and is expected to comment
on the substance of the curriculum. Students evaluate the courses they have taken. Evaluation of research
projects takes place under terms set by donors.

No effort appears to be made to generate a coherent and consistent environmental message for the faculty.
The input from research on environmental topics presumably finds use in teaching in an ad hoc manner. The
case study states that the curricula give understanding and confidence to students who enter jobs dealing with
such environmental matters as landscaping and water treatment, policy research, and enterivise management.
Environmental messages related to sustainable agriculture are said to be covered comprehensively, though some
specific areas may deserve deeper treatment in student instruction.

Assessment and Lessons Learned

Sustainable agriculture is not a new idea in Malaysia, but the linkage to environmental topics constitutes a new
approach. The idea that agriculture should be reoriented from production/profit maximization, to being
environmentally friendly and sustainable has already found wide acceptance in Malaysian agriculture. The
government has responded through the promulgation of laws and regulations; however, these are as yet
insufficiently coordinated and jurisdiction is scattered among ministries. Enforcement is hampered by lack of
staff, infrastructure and funding.
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In the Universiti Pertanian Malaysia, concern for environmental issues is held by most faculties. However,
an integrative course on EE/SD is not yet a requirement for all students. The case study presents conflicting
points of view concerning EE/SD in the Faculty of Agriculture. It states that environmental elements have been
given importance within the framework of the present curricula while also noting that curricula are too rigid
to allow substantial inclusion of environmental and sustainable agriculture as separate courses or as part of
existing courses. The limited number of faculty members with suitable EE/SD perspectives and field experience
is also mentioned as a constraint, as is the reluctance on the part of some to move from a disciplinary to a
multi-disciplinary approach. A general shortage of EE/SD reference materials for teaching has also hampered
integration.

The case study provides a number of recommendations to remedy these deficiencies. Within the Faculty
of Agriculture, staff should become more proactive in respect to the integration of EE/SD, and more oriented
towards multi-disciplinary teaching and systems research. Linkages with the Department of Environmental
Science should be strengthened. Lastly, a course which unifies and integrates EE/SD should be required for
all students.

In regard to outreach, the case study suggests that this is primarily a function of the Centre for Extension
and Continuing Education. However, the study recommends increased cooperation between the Centre and the
Faculty of Agriculture, in order to generate improved materials and methods.
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CASE STUDY 4: CHIANG MAL UNIVERSITY, FACULTY OF AGRICULTURE

Country: Thailand

Author: Professor Pongsak Angkasith

General Information

Land Area: 18.2 million ha of agricultural land, of which 0.16 m ha is pasture land and 0.39 m ha is forest
land. Climate: subtropical monsoon with hot, rainy and cool seasons; average temperatures are 24-30° C;
rainfall 1,050 mm on plains, up to 4,000 mm in mountain areas.

Farming Systems: Monoculture, responding to export promotion by government. Major crops: rice (60 per
cent of arable land), maize, cassava, sugar cane, and legumes (soybean, mung bean). Other major cash crops
are rubber, fruit and kenaf. Livestock: cattle numbers have increased from 989,000 in 1978 to 1,223,000 in
1988; buffalo numbers have decreased from 1,214,000 in 1978 to 628,000 in 1988. Pig and poultry production
is substantial. Fisheries production is not indicated but is a major source of protein for the Thai population.
Agriculture accounts for about one-quarter of GNP and employs more than two-thirds of the labour force. Of
the total population of about 54 million, 58 per cent (31 m) is rural and engaged in agriculture. The agricultural
labour force is estimated to consist of 52.6 per cent men and 47.4 per cent women.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: One of the three main objectives of the country's seventh Five-Year Plan for Econornic and Social
Development (1992-96) is, ''to accelerate human resource development concerning quality of life, environment,
and natural resottrces." Specifically regarding the enviromnent, the plan proposes an "environmental policy
which will promote the knowledge [about] and campaign [against] pollution of the environment by chemical
substances, including agricultural chemicals"...and a "natural resources development policy that addresses
appropriate use and conservation of forest, mining, land and water resources."

Institutions: The Ministry of Science, Technology and Environment is responsible for environmental control,
conservation, development and promotion. Other governmental and non-governmental organizations (not
named) and universities are said to be delivering information to the public and promoting environmental
awareness. A role for the Ministry of Agriculture and Cooperatives is indicated.

Environmental Regulations: Thailand's national legislation concerning the environment was revised in 1991,
providing guidance at national and local levels, particularly concerning development of agricultural land.

The Institution

Description: Chiang Mai University is located in the north-western region; it is one of six institutions in the
country which offer tertiary education related to agriculture. The Faculty of Agriculture is organized into eight
departments offering programmes that lead to B.Sc. or M.Sc. degrees. Major degree programmes include.,
Agricultural Extension, Agronomy, Animal Science, Entomology, Horticulture, Soil Science and Conservation,
Agricultural Systems, Post-harvest 'Technology, and Agricultural Economics. Total enrohnent in 1993 stood
at 804 for B.Sc. programmes and 233 for M.Sc. programmes. The faculty has three experiment stations
available for teaching/training, each representing a major agro-ecosystem of northern Thailand.

Mandate: The case study does not indicate whether a specific mandate for environmental education has been
given to the faculty. The faculty appears to have taken its cue from the policy stated in the Educational
Development Plan embodied in the Seventh National Economic and Social Development Plan, i.e., that students
should be offered programmes related to the environment.
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Roles and Activities: The Faculty of Agriculture promotes sound environmental practices and sustainable
agriculture through teaching, research and extension. The faculty offers no programmes or courses exclusively
on environmental themes. The case study states that 29 (11.5 per cent) of 253 courses offered in the B.Sc.
programme are strongly related to environment and sustainable agriculture, as are 37 (24 per cent) of 153
courses offered in the M.Sc. programme. Environmental assessment is said to comprise a substantial part of
programmes dealing with biological pest control, soil conservation, and forest resources. Sustainable agriculture
is a core element of M.Sc. programmes in Agricultural Systems and in Agro-forestry.

A great deal of research is done by the faculty. Of 71 studies listed by field, 30 were in agricultural
systems, an outgrowth of the interdisciplinary research conducted since 1970 by the faculty's Multiple Cropping
Centre. M.Sc. candidates are involved in the research projects, which can be undertaken at highland research
stations, including those operated by the government's Department of Agriculture. Faculty members participate
in research on the Sustainability of Agricultural Systems within the South-east Asian Universities
Agro-ecosystems Network.

Outreach is concentrated on agricultural extension. The faculty conducts community service training
courses for farmers in nearby areas on problems of concern to them, e.g. pest control; faculty members are also
involved in development projects in the northern region. The faculty encourages students to participate in
campaigns with an environmental aspect, such as tree planting and garbage collection.

Other faculties also offer courses with environmental and ecological themes. The Faculty of Science, for
example, offers numerous ecology courses, as well as a six-course unit on "Environmental Risk Assessment".
The Faculty of Engineering has an 18-course programme on "Environmental Engineering". Social and
economic dimensions of environmental issues are explored in eight courses offered by the Faculty of Social
Sciences.

Integration of EE/SD

The impetus for integration has arisen from a growing awareness of social needs at local, regional and national
levels; the environmental problems associated with cash crop cultivation are cited as an example. The
Educational Development Plan (within the National Five-Year Plan) has also served as a stimulus.

Integration starts with the professors and lecturers at the departmental level. Proposals for change must
typically be cleared by the Faculty Committee, submitted to the University Committee for policy scrutiny, and
forwarded to the University Council for approval. If approved, the course contents are developed by the
originating Department Committee, reviewed by the Faculty Academic Committee, and given detailed
consideration by the University Academic Committee.

Integration of environmental themes has proceeded for some time without proposals for new courses, and
has been especially fostered in programmes of soil conservation, integrated pest management, and biological
control. However, new courses with a special emphasis on EE/SD have recently been approved, and will be
offered in the next two to three years; these include a B.Sc. in Forest Resources, a B.Sc. in Landscape Design,
and programmes in Agro-forestry and Land Resource Management at the M.Sc. level.

The integration of EE/SD in research has been facilitated by the faculty's many projects, which are
undertaken in all the major agro-ecological zones of northern Thailand. A wide range of topics is addressed,
including farming systems, field and tree crops, seed production, post-harvest technology, animal nutrition, and
biotechnology applications. Cooperative arrangements exist with the Agricultural Department, the Land
Development Department, and the Agricultural Extension Department, as well as with universities in China,
Japan, and the USA. Cooperative arrangements and a good reputation have led to joint research with five
International Agricultural Research Centres and to research sponsorship by seven international donors.

The integration of EE/SD in the outreach activities of the faculty has centred on the provision of training
to highland farmers in the safe use of agricultural chemicals. Training programmes for agricultural extension



officers are mounted regularly, and cover various EE/SD topics. A programme called "Environmental
Conservation Training for Youth Volunteers" was organized by the faculty in 1992. Public awareness related
to EE/SD is promoted by two radio programmes (including the university radio station) and two newspapers.
Other activities, such as journal articles, seminars and workshops, are directed primarily at students and
professionals, rather than the general public.

Textbooks and journals (including the technical journal of the Faculty of Agriculture) are the principal
materials used in teaching. The majority of these are purchased from more developed countries, but some are
obtained through exchange programmes or from non-governmental organizations. The faculty library contains
more than 46,000 books and subscribes to some 110 journals. Audio-visual aids and computer programmes
have been created by faculty and M.Sc. students for use in teaching and research. Equipment for research
related to EE/SD is also available. Experiment stations are used for field demonstrations and for research by
M.Sc. candidates and faculty. members.

Students are the principal target group for the materials, many of which touch on EE/SD topics. At the
B.Sc. level, about 90 per cent of the students receive information on environmental problems through
instruction, and all M.Sc. candidates receive general information on environmental issues and sustainable
agriculture through teaching and research. Other target groups include extension workers, local area farmers,
and the general population. The case study makes no mention of an organized system for staff training in
EE/SD. Some staff members are said to have received national or international specialized training.

An Academic Committee is charged by the faculty to look after monitoring and follow-up, and to provide
guidance for new programmes. Outside experts and former students undertake programme evaluations every
three years.

The faculty has not enunciated a consistent or coherent environmental message. 'ro date, the emphasis
of outreach programmes has been on the safe use of pesticides, and the consequences of deforestation. Student
instruction focuses on conservation issues at the farm level, and on natural resource management in relation to
such topics as soil science, plant protection, integrated pest management, and cropping systems. Environmental
messages are expected to permeate the proposed new curricula in Agro-forestry and Land Resource
Management.

Assessment and Lessons Learned

The faculty believes that its approach and internal structure (including a Multiple Cropping Centre) provide a
firm, interdisciplinary foundation for dealing with EE/SD topics. In particular, the faculty's "systems analysis"
approach integrates the biophysical and socio-economic aspects of environmental management.

Interest in EE/SD has increased as a result of the environmental problems in northern Thailand, and is seen
as the best catalyst for the development of new programme offerings to students. Involvement in development
projects through faculty research and outreach helps to ensure that teaching is based on real-world situations.
There is considerable scope for collaboration with other faculties in the development of new programmes.
Impetus for new courses or programmes also arises from collaboration in inter-university networks, from expert
consultations and seminars on EE/SD topics, from staff and student exchange visits, and from the issues debated
in the periodic curriculum reviews.

Among the recommendations implicit in the case study is the need for a faculty policy on EE/SD. Staff
experience and expertise in EE/SD should be enhanced. More support is required for long-term research on
EE/SD topics; this would, in turn, reinforce the integration of themes in teaching. More up-to-date materials
and equipment are also needed.
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CASE STUDY 5: UNIVERSITY OF IBADAN, FACULTY OF AGRICULTURE AND FORESTRY

Country: Nigeria

Author: Professor E. Olabode Lucas

General Information

Laud Area: 81.2 million ha of arable land, including 44.9 m ha of grassland and wooded grassland, 36.3 m
ha of farmland and plantation land, and 8.8 ni ha of forest. Cultivated land amounts to 34 m ha. Of the total
land area of 923,768 sq. km., 40 per cent is Sudanese savannah, 35 per cent is Guinean savannah, eight per
cent is derived savannah, ten per cent is lowland rain forest (this has decreased from more than 30 per cent in
1951), four per cent is swamp and mangrove forest/coastal vegetation, and three per cent falls within the Sahel.
Soils are mostly ferruginous, but are very variable across the ecological zones of the country. The climate is
tropical, with distinct wet and dry seasons. Mean annual rainfall varies greatly, even at the coast (4,300 mm
in Bonny, 1,750 mm in Lagos), and decreases to levels as low as 625 mm in Maiduguri to the east. Scanty
and irregular rainfall in the north (e.g., Kano) makes drought a corrunon feature of this region. Adequate to
abundant water resources in most parts of the country, with four major drainage systems (Niger river, Lake
Chad, Atlantic Ocean east and west of the Niger river). Temperature (average-maximum) ranges from 20° to
35° C.

Farming Systems: Where there is abundant land and a scattered population, as in the northern part of the
country, shifting cultivation and a bush-fallow system are still widely in use, especially by smallholders. Where
land is scarce and rural population density high, as in the south-east, agriculture is practised on the same piece
of land year after year. The principal subsistence crops are yams, maize and cassava. Smallholder export crops
include cotton, groundnuts, sesame seed, cocoa, palm produce and rubber. Large-scale arable farming with
irrigation is carried out in the north. Livestock populations are estimated at 13.9 ni cattle (beef and dairy), 23.1
m sheep, 34.5 m goats, and substantial numbers of pigs and poultry. Ninety per cent of the fisheries production
is from small-scale operations. From self-sufficiency in food prior to 1960, Nigeria became a major food
importer; in 1983, food accounted for 18 per cent of total imports. The share of agriculture in the Gross
Domestic Product, which stood at 60 per cent in the early 1960s, dropped to 40 per cent in 1989.

Some 40.4 million people are actively engaged in agriculture, out of an estimated total population of 123
Illiiii011 (1991 census). Women have important roles in agriculture, supplying 80 per cent of the labour for food
crop production, 65 per cent for cash crop production and almost 100 per cent for processing and marketing
of smallholder production. Several schemes were mounted in the past three decades to increase the participation
of rural youth in agriculture, but without ultimate success.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A national policy on environment exists. Its objectives are to conserve and use the environment and
natural resources for the benefit of present and future generations, to "restore, maintain and enhance the
ecosystems.and ecological processes essential for the functions of the biosphere to preserve biological diversity
and the principle of optimum yield in the use of natural resources and ecosystems", to raise public awareness
and participation, and to foster c000peration in the prevention and abatement of transnational pollution.
Nigeria's agricultural policy deals with improved protection of agricultural land from drought, desert
encroachment, soil erosion and floods.

Institutions: A Federal Environmental Protection Agency was established by decree in 1988. It advises the
federal govermnent on national policy and priorities, prepares periodic master plans for development of
environmental science and technology, promotes cooperation with foreign and international agencies for
protection of the environment, and cooperates with governmental bodies at federal, state and local levels. The
national environment plan identifies implementing agencies. For example, the Ministries of Agriculture and
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Natural Resources at federal and state levels are responsible for the establishment of botanical and zoological
gardens, game reserves, forestry and fisheries activities, plant quarantine and soil erosion control. Extension
functions are implied in these responsibilities.

Non-governmental organizations concerned with environmental problems (14 are named) lobby for sound
environmental and conservation policies. Their activities include raising public awareness, education, training
and extension, and in some cases project coordination, management and direct implementation.

The Institution

Description: The University of Ibadan is one of 19 federal universities in Nigeria providing tertiary level
agricultural education and training. In addition, Nigeria has 55 intermediate level agricultural training
institutions offering programmes leading to ordinary (two-year) and higher (four-year) diplomas. The Facility
of Agriculture and Forestry offers five-year B.Sc. (Honours) degree programmes. Options under these
programmes were reduced recently from eleven to the following six: Crop/Soil, Crop Protection, Animal
Science, Agricultural Economies/Extension, Forestry/Wildlife Management, and Fisheries Management. The
fourth year of these programmes is devoted to ''practical studies", including field work and extension. The fifth
year is divided among core and specialization courses, and includes research by the student under the guidance
of academic staff. There are a number of postgraduate courses offered under each of the options. The faculty
is organized into seven departments corresponding to the options (with Ag. Economics and Ag. Extension
separately serving one option). In other faculties, the Department of Chemistry and the Department of
Geography offer courses related to agriculture and environmental management.

Mandate: There is no specific mandate for enviromnental education either at the university or the faculty
levels, The National Universities Commission has been empowered by decree to set minimum academic
standards for courses in university curricula. Adherence by the university/faculty to the standards set for
curricula in agriculture, forestry/wildlife management, and fisheries began with the 1992/93 academic year.
By percentage of total courses, environmentally related courses constitute more than half of each of the three
curricula, reflecting the attention given to the topic in the standards set by the National Universities
Conunission. The Nigerian contribution to UNCED (1992) contained a draft "National Conservation Education
Strategy" drawn up earlier by the Federal Ministry of Education in collaboration with the Nigeria Conservation
Foundation (an NG0). Cross-curricular introduction of conservation education was recommended and has been
made part of the National Policy on Education. A start is to be made in primary and secondary schools, with
tertiary education to follow.

Roles and Activities: The Faculty of Agriculture and Forestry engages in teaching, research and public service,
including consultancy and extension. Environmental education is an integral part of the various agricultural
degree programmes. Environmental topics are included in courses on soil conservation, irrigation, and pesticide
use, but no specific courses on environmental issues are offered. Environmental topics are clearly in evidence
in the research conducted by faculty members, which addresses such topics as fertilizer and pesticide residues
in soil, pollution, and land preparation techniques; a list of 22 environmentally-related research topics is given
in the case study. Short courses are provided for the staff of government institutions and NG0s; these often
address environmental issues, particularly those related to the use of pesticides and fertilizers. Extension and
outreach take various forms. The faculty's pilot programme on rural development covers 31 villages in two
different agro-ecological zones (tropical forest and derived savannah). An on-farm adaptive research project
undertakes activities on farms over a large area (1,650 sq. km.; pop. 468,000). Individual faculty members
conduct outreach relevant to environmental issues as part of their research by giving expert advice to farmers
visiting the campus, by arranging demonstrations, and by preparing and distributing extension bulletins and other
technical materials. Faculty members are also involved in the preparation of position papers for government
agencies and consultancy activities.
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integration of EE/SD

EE/SD themes were introduced into the academic programme as early as 1949, with an emphasis on the use
of natural resources to increase agricultural productivity. With only one general B.Sc. Agriculture programme,
scope for the integration of environmental topics was limited until 1967/68, when additional degree options were
offered. The faculty has aligned its syllabus to cornply with the minimum standards for courses recently set
by the National Universities Commission; environmental concerns are well represented in these minimum
standards. The Commission accredited the programmes of the faculty in 1990 and is expected to review its
accreditation regularly. Further integration of EE/SD in the academic progranimes may be expected when the
cross-curricular programme on conservation, proposed under the National Education Policy, is introduced to
tertiary education. An indication of the interest of the faculty is given by the proposal to the University Senate
that the name of the Department of Agricultural Biology be changed to the Department of Crop Protection and
Environmental Studies.

The integration of EE/SD in the research and outreach components of the academic programme has
proceeded largely on the initiative of individual faculty members. However, a substantial part of the research
programme relates to environmental issues. Similarly, many of the extension and outreach activities address
environmental concerns.

A wide range of methods and materials is used. The faculty targets both students and the public
(particularly farmers). There is no organized system for training staff in environmental issues. Journal articles
and audio-visual presentations are useful for students. Technical bulletins are prepared in local languages and
in English for distribution to literate farmers. Messages via radio and television reach more people but do not
appear to have sufficient impact on their own. Billboards, practical field demonstrations and drama
presentations on site are considered most effective in communicating environmental messages to farmers.
Materials on global or foreign environmental issues are obtained from international agencies. In the last five
years, information on national environmental problems has become available, predominantly on the effects of
petroleum oil pollution on farmland, drinking water and aquatic resources. Non-governmental organizations
concerned with environmental issues provide the faculty with publications. However, the supply of journals
and textbooks dealing with environmental issues is inadequate and presents a handicap, especially in teaching.

No concentrated effort appears to have been made to generate a coherent or consistent enviromnental
message. As a central theme, the faculty promotes the use of environmental resources for profitable agricultural
activities in ways that avoid degrading the environment. Supporting this theme are messages concerned with
soil conservation (new technologies such as alley cropping and no-till farming); integrated pest management
(resistant varieties and biological control technologies); sound cropping practices (mixed stands and supply of
nutrients other than by chemical fertilizer application); and techniques for weed management.

Assessment and Lessons Learned

Enrolment in agricultural programmes is declining because students increasingly perceive agriculture as a low-
income sector. Enrolment is also falling as a result of the relatively low priority accorded to agricultural
education by the federal government. inadequate funding is held to be responsible for the lack of staff trained
in environmental topics, for deficiencies in research and outreach activities, and for inadequate facilities and
equipment. There is a dearth of experienced communicators to disseminate environmental messages to semi-
literate farmers. Faculty outreach activities with villages have been weakened by the withdrawal of Rockefeller
Foundation funding, although Ford Foundation funding of On-farm adaptive research still continues.

Stronger linkages with NGOs are advocated; in particular, funding from NGO sources is viewed as more
stable than federal support. However, an Ecological Fund set up by the federal government promises to
improve funding for teaching and research in universities. New degree options are envisaged, including
Agriculture and Environment, and Rural Environmental Studies (within the B.Sc. Agriculture programme). The
former option is likely to be modelled on the programmes at Wye College in the U.K. The introduction of
special courses on environmental economics is also considered essential.



Annex 4: Environmental Themes in Higher Education in Agriculture 133

CASE STUDY 6: UNIVERSITY OF ZIMBABWE, FACULTY OF AGRICULTURE

Country: Zimbabwe

Author: Professor Lindela R. Ndlovu

General Information

Laud Area: 390,759 sq. km., of which 86 per cent is used for agriculture, 13 per cent is in national parks and
state forests, and one per cent is urban. There are five agro-ecological regions based on annual rainfall, which
decreases from east to west,

Farming Systems: Agro-ecological Zone 1: two per cent of land area, 900-1000 rnm rainfall, 74 per cent large
commercial, 24 per cent communal, two per cent small scale. Products: forestry, fruit, livestock, plantation
crops such as coffee and tea. Zone 2: 15 per Call of land area, 750-1000 mm rainfall, 74 per cent large
commercial, 22 per cent communal, four per cent small scale. Products: cash crops (tobacco), food crops,
horticulture, livestock. Zone 3: 19 per cent of land area, 650-800 mm rainfall, 49 per cent large commercial,
43 per cent communal, eight per cent small scale. Products: livestock, fodder crops, maize and cotton.
Irrigation required. Zone 4: 34 per cent of land area, 450-650 mm rainfall, 34 per cent large commercial, 62
per cent communal, four per cent small scale. Products: livestock, wildlife, drought tolerant crops. Irrigation
required for many crops. Zone 5: 27 per cent of land area, less than 400 mm rainfall, 35 per cent large
corrunercial, 45 per cent communal, 20 per cent national parks. Products: cattle and game ranching.

Soils are mostly of granitic origin; agriculturally important red soils are from igneous and metamorphic
rocks other than basalt; vertisols from basalt are found in the north and extreme south. Seasons: five months
dry, cool, occasional night frost, a short (two month) dry, hot season with max. temperatures 300 C at high
altitudes and 44° C at low altitudes, and a wet hot season (five months) with the main rains. Dry spells and
droughts are frequent problems in Zones 3-5.

Communal areas support about 60 per cent of Zimbabwe's population of ten million. All conununai
households are involved in agriculture. VVomen are highly involved as few are in formal outside employment;
35 per cent of male heads of household have jobs and live elsewhere, leaving farming work mostly to women.
Households headed by women make up between 12 per cent and 20 per cent of the total. Youth assist on family
farms. Government efforts to provide separate income generating opportunities for youth have not proved
successful. Commercial agriculture employs about half of the total sector labour force of some 600,000.
Women make up one-quarter of the employed, more during peak seasons as casual labour.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A national environmental policy as a single instrutnent does not yet exist. However, a policy
statement requiring inclusion of environmental education in all primary and secondary school programmes has
been issued by the Ministry of Education.

Institutions: Institutions include the Agricultural, Technical and Extension Service (AGRITEX); the
Departments of Natural Resources, National Parks and Wildlife, Fisheries, and Environmental Health; the
Forestry Commission; and the universities. Environmental NGOs include the Environment and Development
Agency (ENDA), and the Zimbabwe Environmental/Energy Research Organisation (ZERO). Four other NGOs
and two farmers' unions enter the debate on environment and access to natural resources.

Environmental Regulations: Numerous, covering natural resources, forest/plantations, parks and wildlife,
mines and minerals, communal lands, and water. One act deals with pest/disease control in cash crops and
another with control of hazardous substances and pollution. The emphasis seems to be on "control";
"extension" is only implied, and for the most part, the acts do not address the communal areas where
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environmental problems tend to be most severe. Current initiatives being undertaken by the Ministry of
Environment and Tourism aim to harmonize the various governmental policies and legal instruments that deal
with natural resource management so as to avoid conflicts arising from multiple authorities and to enable
enforceable i mp I ementati on .

The Institution

Description: The University of Zimbabwe at Harare (in Mashonaland Central) is one of two
government-funded universities in the nation. Both universities have a Faculty of Agriculture. Two agricultural
colleges, both in Mashonaland West, offer diploma programmes. Two of the five teacher training colleges,
those in Midlands and Mashonaland Central, cover agriculture. The Faculty of Agriculture of the University
of Zimbabwe enrols less than five per cent of the University's 8,000 students. It offers a Diploma programme
in Agricultural Systems Analysis. Its three-year B.Sc. Agricultural Honours degree has options in Agricultural
Economics, Animal Science, Crop Science and Soil Science. Options approved but not yet offered are in
Agricultural Education and Extension, and in Horticulture. Jointly with the Faculty of Engineering, a B.Sc.
in Agricultural Engineering Honours is available. M.Sc. programmes have options in Crop Protection, Animal
Science and Agricultural Economics, and M.Phil. and D.Phil. research degree programmes are also available
for most options.

Mandate: The faculty has no formal mandate for environmental education. There is no stated policy that
requires a minimum content identifiable as EE/SD in courses. However, as land and natural resources are the
basis of agriculture, the faculty has a primary concern for the protection of the environment and has therefore
dealt with environmental issues. A "National Conservation Strategy" was drawn up by the goveniment in 1987
but has not been implemented. In the wake of UNCED, a national conference discussed Agenda 21 and urged
universities to include environmental issues in the curricula.

Roles and Activities: The Faculty of Agriculture is involved in EE/SD mainly through teaching and research.
No single course deals specifically with EE/SD, but at least 16 courses deal with the protection and conservation
of the environment, sustainable use of natural resources, and/or sustainable agricultural systems. Several
research projects (donor-funded) are on FE/SD topics, e.g. soil conservation, reforestation, and the alleviation
of grazing pressure in communal areas. The faculty has no formal outreach programme, nor has it had strong
linkages with extension services. This, it is believed, has deprived students (and faculty meinbers) of
"hands-on" experience. A faculty committee has recently recommended the establishment of an outreach
programme which would include FE/SD messages. A curriculum review is ongoing, and seeks to include
EE/SD more emphatically in courses.

Integration of EE/SD

Integration into the academic programme has been piecemeal and based on the initiative of individual lecturers.
Thus there is no separate or coherent programme for EEISD. Sixteen courses are named in which substantial
integration has taken place at the instigation of individual staff members with an interest in environmental
education, and new courses are being proposed. Such new courses require approval of the Academic Board
of the Department concerned and subsequently of the Faculty Board. The exposure of students under the
various B.Sc. options is substantial, with estimates ranging from 21 per cent of the course content in Animal
Science, to 32 per cent in both Soil Science and Agricultural Economics, to 42 per cent in Crop Science.

The integration of EE/SD into the research component of the academic programme has, as a result of the
faculty's general orientation, come to emphasize smallholder and communal agriculture. Research projects
implemented by faculty tnembers deal with improvement of cattle production and small ruminant productivity,
socio-economic issues in natural resource management for sustainable agriculture, introduction of forage
legumes in common property grazing areas, and maize-groundnut crop management in resettlement areas.
Substantial research (and in many cases teaching) on topics related to the environment, natural resources and
sustainable agriculture is also carried out elsewhere in the University, particularly in the Centre for Applied
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Social Studies and the Department of Biological Sciences. Individual members of the Faculty of Agriculture
are involved in some of these projects. The University has plans for an Institute of Environmental Studies
which, when established, would coordinate research on environmental topics and provide a basis for a university
policy on environment.

Textbooks (foreign), publications of international organizations, and copies of journal articles are the main
materials used by faculty members in teaching. Few audio-visual aids are used. Other sources of information
include the Ministry of Environment and Tourism and NGOs specializing in environmental issues. In general,
research by faculty members on EE/SD topics is not transformed into materials for teaching. Reports and
proceedings of relevant meetings at national, regional and international levels comprise another source of
materials. The lack of useful materials in environmental education is keenly felt.

The principal target group for environmental messages is the student body, and in particular, students in
undergraduate programmes. There is no organized system for academic staff training. Preparation specifically
for EE/SD is through literature reviews, discussions and workshops. Some lecturers have received training in
environment/natural resources/sustainable agriculture as part of their graduate degree programmes. Two staff
members have had a brief exposure to environmental education approaches and natural resource economics in
North America. There is no formal supervision of the environmental aspect of the faculty's programmes.
Department Chairs, the Dean of the Faculty, and professors may, at their discretion, monitor the quality of the
environmental content as part of monitoring the academic quality and relevance of courses offered.

As the integration of EE/SD topics in the academic programme has been rather ad hoc, no coherent and
consistent environmental message has so far been adopted by the faculty. The conservation, protection, and
restoration of farm environments and agricultural resources provide the focus for teaching. Specific topics with
environmental contents include grazing management, range management and conservation, pest control including
IPM, weed control, agrometeorology, irrigation principles, tillage principles, cropping systems, agro-forestry,
and soil conservation. More directly related topics are environmental impact assessment, natural resources use,
environmental management, energy use, and conservation of genetic resources. The topics are dispersed among
numerous courses (16 are cited, including economic and sociology courses) but are usually not clearly labelled
as EE/SD.

Assessment and Lessons Learned

A recent proposal to establish an outreach programme involving the faculty has prompted a much needed review
of the curriculum with a view to giving greater emphasis to EE/SD. It may also lead to the formulation of a
clear policy statement on EE/SD, the lack of which is a constraint to further integration and development. The
lack of a policy on EE/SD content and integration, combined with the absence of mechanisms for monitoring
and evaluating environmental messages, has also led to mixed results as regards relevance and applicability.
In research, the findings are viewed in isolation and important linkages, especially to socio-economic aspects,
are missed. Deficiencies in equipment and skills hamper the production of quality instructional materials.

Several initiatives are in progress. One is a proposal to integrate all EE/SD activities into a
multi-disciplinary offering of the University. Another is the establishment of an Institute of Environmental
Studies, which would coordinate and integrate environmental elements into teaching, research and outreach
programmes and would enable better use of the expertise scattered across faculties. An important goal is to
obtain funds for an endowed chair in EE/SD, thus lending status to the field.
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CASE STUDY 7: AMERICAN UNIVERSITY OF BEIRUT, FACULTY OF AGRICULTURAL
AND FOOD SCIENCES

Country: Lebanon

Author: Professor Adib T. Saad

General Information

Land Area: 10,452 sq. km., of which 65,000 ha is forest land, 360,000 ha is arable, 67,000 ha is irrigated,
and 145,000 ha is in pasture. There are eight agro-ecological regions: three near the coast, with mild winters
and warm, humid summers; three on the elevated Beqaa plain, with continental climates; and two in
mountainous areas, with cold winters, temperate summers, and adequate rainfall. Soils: calcareous, low in
phosphorus and organic matter.

Farming Systems: Main agricultural products: cereals, potatoes, olives, fruit. Livestock estimates: 55,000
cattle, 400,000 goats, 250,000 sheep, 12 million poultry. Fishing is underdeveloped. Official agricultural
statistics have not been issued since 1973. Estimated population in agriculture: 40 per cent of 3.4 million total
population; agricultural labour force made up mostly of people working only part time in agriculture. FAO
estimates that of a total labour force of 670,000, those in agriculture have declined from about 40 per cent in
1960 to 20 per cent in 1970, and reached a low of 50,000 people or 7.3 per cent in 1984.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A national policy on environmental matters does not exist. However, the recently created Ministry
of the Environment has been charged with "establishing general policies for environmental affairs".

Institutions: Institutions charged with implementation of environmental laws include the Ministries of
Agriculture, Health, and Interior. In April 1993, the Lebanese Parliament passed an act establishing a Ministry
of the Environment. Non-governmental, non-political organizations have been active in environmental
protection and sustainable development. Most of the existing 21 NGOs were founded during the last decade.
The case study specifically mentions the Lebanese Union for the Conservation of the Environment, the
Committee for Environmental Care, the Society for the Protection of Nature and Natural Resources in Lebanon,
and the Tree Society.

Environmental Regulations: Many laws have been issued over the past century, but implementation in recent
times has been far from satisfactory. By general category, legislation covers health and sanitation, protection
of forests, agricultural development, mining and quarrying, protection of wildlife, and protection of scenic and
tourist sites.

The Institution

Description: The American University of Beirut is a private educational institution with a regional mandate
for the Near East. It is the university at which agricultural education was first introduced in Lebanon. Since
1979, three other faculties offering higher agricultural education have since been established, at Saint Joseph
University, at the Lebanese University, and at the "Saint Esprit" University. All of these follow the French
tertiary education system (five-year Diploma) and none of them has facilities (land) for conducting research.
The Faculty of Agricultural and Food Sciences enrols about 400 students, more than half of whom are in the
B.S. Agriculture programme; some 75 students are in M.S. programmes. B.S. candidates spend two semesters
at the faculty's 100 ha Agricultural Research and Education Centre in the Beqaa plain to gain hands-on
experience. Between 1956 and 1992, the faculty produced 3,054 graduates; approximately half of these were
nationals of Lebanon, while the rest were from other countries in the Near East region. The faculty is
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organized into five departments: Agricultural Economics and Development; Animal Sciences; Crop Production
and Protection; Soils, Irrigation and Mechanization; and Food Technology and Nutrition. M.S. degrees are
offered in ten majors.

Mandate: The faculty has no formal mandate for environmental education, and there are no directives from
the University to include environrnental topics in the curricula or research programmes. However,
environmental problems related to agriculture - such as soil erosion, nutrient exhaustion, and water scarcity -
are acute; as a result, individual faculty members have increasingly turned their attention to environmental
issues.

Roles and Activities: The Faculty of Agricultural and Food Sciences is involved in EE/SD mainly through
teaching and research. There are no outreach or extension programmes, but many activities are open to the
general public, including lectures, conferences and exhibitions. The faculty's major external contributions are
made through the work of its graduates, through published research findings, and through consultations by
individual staff mernbers. Regional activities are emphasized.

Integration of EE/SD

Integration into the academic programme has, until recently, been limited to the efforts of individual faculty
members. Years of civil strife have greatly hampered efforts. For example, a programme on Enviromnental
Engineering was initiated in 1973, only to be discontinued in 1978. Mention is male of the recent introduction
of elective courses on landscape horticulture and "Ecology for Students of Agriculture". The latter course deals
with the environmental/resource limitations of farming systems, and the development of sustainable agriculture.
Elsewhere in the University, the Faculty of Health Sciences offers a three year B.S. degree programme in
env ronmental heal th.

There is some cooperation with the Faculty of Engineering and Architecture, principally on courses dealing
with soil conservation and irrigation. The Faculty of Agricultural and Food Sciences is presently endeavouring
to formulate a multi-disciplinary, inter-faculty, M.S. programme in Environmental Sciences, which would be
implemented in cooperation with the Faculty of Health Sciences and the Facility of Arts and Sciences.

The integration of EE/SD in research has proceeded more rapidly than in teaching. Current research
topics include: soil and water degradation; waste water treatment; plant and livestock genetic resources
utilization and improvement; and farming under marginal conditions. The Faculty of Engineering and
Architecture has recently established an Environmental Research Centre for teaching, research and service to
the community; the Centre is open to other faculties.

The faculty has collaborative research agreements with the National Agricultural Research Institute of
Lebanon, the International Centre for Agricultural Research in Dry Areas (ICARDA) and the Arab Centre for
Studies on Arid Lands and Dry Areas (ACSAD). Active contacts are maintained with Faculties of Agriculture
in Jordan, the United Arab Emirates, and the Agricultural Research Institute in Nicosia, Cyprus.

The primary target group for environmental messages is the student body of the faculty. At the
undergraduate teaching level, students observe demonstrations and gain hands-on experience at the University's
Agricultural Research and Education Centre. Graduate research programmes involve many different exposures
to environmental issues. There is no organized system for academic staff training in EE/SD. Most faculty
members obtain relevant materials for use in teaching and research from professional journals, books,
publications issued by international organizations, national agencies, and NG0s, information provided by the
mass media, and from their own research and contacts. The faculty has not yet developed a procedure for
evaluating and monitoring the environmental aspects of the instructional programme.

As the faculty does not have a plan in place for promoting EE/SD integration, a consistent and coherent
environmental message has not been developed. Environmental topics are addressed within the context of
courses on soil and water management, the use of fertilizers and crop protection chemicals, and ecologically
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sound cropping systems. Twenty-one topics related to EE/SD are listed in the case study, including:
diversification; crop-livestock interactions; the role of crop rotation in weed control; the use of legumes for
improved soil fertility; biotechnology and biodiversity; insect ecology and biological control; sheep production;
fruit tree production; and studies on farming under marginal, arid conditions.

Assessment and Lessons Learned

The situation in Lebanon is changing rapidly with the ending of civil strife. The Ministry of Agriculture has
yet to rebuild the extension service and collect agricultural statistics that could guide planning. Until now,
NGOs have been the active agents in regard to environment and sustainable development. A general rise in
public awareness of environmental issues and concern for sustainable development augurs well for the future.
A new Ministry of Environment has been established, and a national policy of environment may not be far
away. This may provide the impetus for policies and actions to promote EE/SD.

A Faculty Programme Planning and Curriculum Development Committee is currently reviewing the
academic programmes, with a particular view to incorporating environmental issues and sustainable agriculture
in future programmes. At the graduate level, efforts to develop a multi-disciplinary programme on
environmental sciences continue.

Greater integration of EE/SD will require more staff, more research facilities and equipment, and more
training. Limited funding emerges as the main constraint. Recommendations for the future may be summed
up by quoting the report of a workshop at the University's first Alumni European Convention in 1991, which
called for the establishment of "a Research Institute specialising in environmental protection and water science.
The Institute is to develop a multi-disciplinary programme incorporating empirical, policy systems research and
offer consultancy services to national, regional and international organisations."
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CASE STUDY 8: INSTITUT AGRONOMIQUE ET VETERINAIRE HASSAN II

Country: Morocco

Author: Professor M. L. Firdawcy

General Information

Land Area: 71 million ha, of which 9m ha is agricultural land, 5.8 m ha is forest land, 3.2 m ha is grazing
land, 0.9 m ha is irrigated, and 1.87 m ha is left fallow. Agricultural possibilities depend on the availability
of water. Only 2.8 per cent of the country receives more than 400 mm rainfall per year. Great variations in
climate exist.

Farming Systems: In mountainous areas, livestock, fruit trees and specialized agriculture predominate. Desert
oases have evolved their own systems of water provision and agricultural production. Cereals and legumes are
the major field crops. Pastoralism is widely practised. The agricultural population includes 1.45 m farmers,
three-quarters of whom work less than five ha and who, as a group, occupy only one-quarter of the total
cultivated land. Family farms predominate, in which women contribute some 44 per cent of the labour and
youth under 15 years of age contribute 14 per cent, mostly without remuneration. Rural areas have high
under-employment. Agricultural (paid) employment stands at 80 per cent of total employment in rural areas.

Policies and Institutions Concerned with Sustainable Development in Agriculture

A national policy does exist. A "sous-secretariat" was created in 1992 to coordinate the protection of the
environment. It is expected to prepare a national action plan for the environment, including education and
training in environmental management. Ministries, enterprises, universities, professional societies and other
NGOs are expected to provide input to the action plan and in due course to receive guidance from it.

The Institution

Description: The Institut Agronomique et Vétérinaire Hassan II (IAV Hassan II) is an institution of higher
agricultural education, research and development. It is in essence a Faculty of Agriculture providing primary,
secondary and tertiary post-baccalaureate education (French three-cycle system) to students from Morocco and
other nations. The Institute has one campus at Rabat and another at Agadir, and operates two experimental
farms. Students are candidates for degrees based on "memoirs d'ingenieurs", "theses veterinaires" and "theses
d'Etat des Sciences Agronomiques." Each of the three cycles is of two years duration. IAV Hassan II is
organized into 35 departments; of these, Soil Sciences, Plant Ecology, Rural Economics and Management,
Pastoralism, and Forestry are directly concerned with environment and sustainable development. Since its
formation, the Institute has contributed to the education of 3,400 students. The Institute has some 350
lecturers/researchers and 250 academic assistants; facilities include forty laboratories, and numerous field
research sites within Morocco and France. Particular emphasis is placed on the education and training of future
teachers and researchers.

Mandate: The royal decree establishing IAV Hassan II specifies that the Institute should concentrate on
development of agriculture and the local environment. This decree has been taken seriously from the inception
of the academic programme.

Roles and Activities: The Institute focuses on teaching and research. Short-term assignments to "discover
nature" and to learn about "ruralism" (village level studies) are woven into second year studies. Similar
assignments in the third year cover agricultural production systems in three seasons, during which students live
with farmers. The fourth year includes an intensive period of studies on the constraints to development in a
small local area. Although there is no formal outreach programme, these assignments reach people in about
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250 villages of 200-1,000 inhabitants each and about 120 farms in different agro-ecologies. Research at the
higher levels reaches many rural inhabitants and people active in agriculture and rural development, through
personal contact, publications, conferences and special courses requested by national and international
organizations.

Integration of EE/SD

From its inception, IAV Hassan II has oriented its academic and research programmes to provide a detailed
understanding of the role of natural resources and environmental factors in sustainable agriculture. The impetus
for such an orientation came from four tenured professors on the staff of the Institute. Rural studies and on-
farm experiences are designed to provide first-cycle students with a real-world context in which to place their
studies of botany, biology, physiology, and geology Similarly, second-cycle students are expected to learn how
to analyze environmental issues, against a background of courses in soil science, plant and animal ecology, and
forestry.

Major research activities touching on environmental issues are usually undertaken as part of third-cycle
doctoral thesis work. Theses may deal with soil science, water management, plant production and ecology,
forestry, pastoralism and social science. Research at the Institute is said to constitute a significant proportion
of the scientific research in Morocco. IAV Hassan II faculty collaborate with other faculties in Moroccan
educational institutions, with the Institut National de la Recherche Agronomique, and with universities and
research centres in eight European countries and five US states. Staff are members of professional organizations
and NGO working groups. They are also involved with numerous national and international bodies (23 are
named), including the Association Marocaine pour la Protection de l'Environnement, the Association Marocaine
pour le Droit de l'Environnement, the UNESCO Man and Biosphere programme, Environment and
Development in Africa and the Third World, UNEP and FAO.

Methods of instruction include the "discover nature" and "rural life" courses for first-cycle students, the
on-farm studies carried out by second-cycle students, and the extensive use of the Institute's laboratories.
Students and lecturers/researchers contribute materials chiefly through theses and publications. Changes in
courses are evaluated for educational appropriateness at the level of the Department or by a committee (conseil)
of the section involved. National and international donors arrange regular evaluation studies of the Institute and
its work.

At IAV Hassan II, production concerns have been modified to embrace the rational management of natural
resources in the service of sustainable development. The aim is to ensure a decent livelihood for the population,
in terms of both food and income, while safeguarding the productive capacity of the ecosystems. Many of the
environmental messages originate from the Institute's research, which covers such topics as: soil conservation;
irrigation and environment; useful plants and genetic resources; forest management; improvement of crop and
livestock production; treatment and use of waste water; treatment and use of agro-industrial waste and
by-products; control of pollution, etc.

Assessment and Lessons Learned

With its long record of education, research and development activities in sustainable agriculture and the
environment, the IAV Hassan II is considered a pioneer among developing countries. The Institute views the
agricultural scientist of tomorrow not only as an expert in food production, but also as a promoter of sustainable
agriculture and environmental protection. Through its alumni, it has had a major impact on the EE/SD policies
followed by the Ministry of Agriculture and by other governmental agencies.

The formulation of sound environmental messages requires interdisciplinary collaboration, at local, regional
and international levels. Educational programmes must be linked to the real world, such that students are given
a feel for the rural areas, their people, and the inter-relationships between sustainable agricultural production
and the environment. The Institute gives special attention to socio-economic aspects.
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CASE STUDY 9: UNIVERSIDAD DE CHILE

Country: Chile

Author: Professor V. Hermosilla

[Note: Th s case study offers a generalized, national perspective rather than an individual institutional profile.]

General Information

Land Area: Total land area of 75.7 million ha (without Antarctica). Productive use is made of 35 per cent
of the total land area, as follows: cultivated: 4.7 m ha; livestock raising: 12.8 m ha; production forests: 8.8 ni
ha. The terrain is largely unsuitable for the production of high-yielding field crops, as there are few plains
between the Andes and the coast where the environment is not fragile. The climate is highly variable, both
along the great length of the country and within its valleys. The northern, coastal zone is characterized by
desert. A cold and arid steppe dominates the altiplano in the north and in the extreme southern region. The
central region has a Mediterranean climate, with dry summers and rainy winters. In the south, a maritime
climate prevails, without a distinct dry season.

Farrning Systems: Economic factors have dictated major changes in the agricultural sector. The contribution
of agriculture and forestry has declined steadily as Chile has become predominantly urban, and now stands at
only nine per cent of GNP (including 0.9 per cent from fisheries). Profound structural changes have taken place
over the last two decades. The promotion of exports has shifted interest away from staples (rice, maize,
oilseeds) for domestic consumption to !hat (grapes, apples, nectarines, pears, kiwis, etc.) for export. Forestry
and fisheries have retained their export orientation.

The rural population is decreasing both in absolute and relative terms; recent statistics show that it has
fallen from 24.2 per cent of the total population in 1972 to 15.4 per cent in 1992 (out of an estimated total
population of 13 million in 1992). Agriculture absorbed more than one-sixth of the country's active labour
force, accounting for nearly 0.8 m people in the 1985/86 agricultural year and four per cent more in the
following year. Since then, the stimulation of fruit production for export has led to a further increase.
Unemployment in agriculture is notably lower than the average for the country. Recent development of capital
intensive, conglomerate enterprises has taken land away from the small holders (campesinos), whose numbers
have been reduced but not in proportion to the land lost by the small-scale sector. Hired, full-time agricultural
workers numbered 208,000 in 1964/65, but only 120,000 in 1986/87; temporary hired labour, including many
workers from urban areas, rose from 147,000 to 300,000 during the same period. Unpaid family labour makes
up 11-12 per cent of the total agricultural workforce. In 1982, 14 per cent of rural households were headed
by women. The proportion of women in the paid agricultural labour force rose from 8.6 per cent in 1970 to
13.8 per cent in 1985.

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A concern for safeguarding the environment is reflected in Chile's national constitution; however,
this has been largely rhetorical, and during the 1980s, economic pressures led to unfettered exploitation of
natural resources. A national environmental policy per se does not yet exist, although parliament is currently
debating an "umbrella" package of environmental legislation; in addition, the Ministry of Education has
formulated a "Policy for Environmental Education in Chile".

Institutions: A National Commission on Environment was created in 1990, in order to develop a national
policy, formulate umbrella legislation, and define institutional arrangements: it also expected to guide
environmental education and extension. The National Commission is the apex body for similar commissions
at regional, provincial and community levels. Four ministries have important responsibilities in regard to the
environment. The Ministry of Mines is concerned with the reduction of contamination from milling activities.
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The Ministry of Health regulates waste disposal, water quality, and environmental standards in the workplace.
As discussed above, the Ministry of Education has formulated a national environmental eduation policy. The
Ministry of Agriculture has created a special, multi-disciplinary unit (Sistema Medio Ambiental del Sector
Silvoagropecuario), which integrates forestry, agriculture, livestock, research, development, and policy; the aim
of this unit is to introduce a concern for social equity and environmental protection into the traditional activities
of the Ministry; a Department of Sustainable Development has also been created.

Fourteen NGOs are named, of which three are said to have a significant impact. The National Committee
for the Defence of Flora and Fauna is active country-wide, and promotes the conservation of ecosystems and
natural resources with a view to improving the quality of life of all citizens. The Environmental Research and
Planning Centre holds scientific meetings, with the aim of promoting economic development which combines
both social equity arad environmental conservation. The National Network for Ecological Action, an organ for
more than 80 environmental g,roups, seeks to create a powerful national ecological movement and an "ecological
society".

Environmental .Regulations; The Chilean parliament is debating comprehensive legislation related to the
environment, based on a document collecting some 2,000 laws, standards and regulations which have been
issued in the past. To date, environmental legislation has addressed specific problems by sector, and many
different approaches have been taken. The umbrella law under discussion is expected to try to reconcile the
needs for economic growth with the conservation and improvement of the environmental heritage.

Tertiary Agricultural Education in Chile

Description: A Council of Rectors coordinates 22 "Universidades Estatales Regionales" (Regional State
Universities), which are supported to primarily by public funds. Since 1980, more than 40 private universities
have been established exclusively for teaching, including some with laboratories to support teaching of the
natural sciences. Fifteen universities currently have faculties devoted to agriculture, forestry and/or livestock;
of these, six also undertake research and extension (all six are Regional State Universities). In addition to
bachelor (ingeniero) degrees, most confer masters degrees in various specialities and Ph.D. degrees in science
areas. Mention of environment or ecology is now made in a number of degrees, and "postitulos" are awarded
that contain the word "environment".

Total 1991 enrolment for a first degree in agriculture-related fields in all universities was 3,432. Subjects
include agro-industry, food technology, rural development, plant and animal production, fruit cultivation, soil
management, irrigation and drainage, mechanization and energy, agricultural economics, viticulture, etc.
Enrolment for veterinary medicine was 1,425, and for forestry and forest products 1,454. In general,
universities have shifted degree programmes to reflect changes in the job markets. Agricultural extension does
not appear to feature in university programmes, either as a degree or as a department of faculty.

IVIandate: There is as yet no mandate for environmental education. The environmental sciences are still in
an embryonic; state of development in Chile. The efforts of the Ministry of Education to develop an
environmental education programme may give rise to specific mandates in due course.

Integration of EE/SD

Topics on EE/SD have had a slow introduction in first academic degree teaching programmes of universities.
Often such topics appear under other names. Somewhat greater has been the infusion of EE/SD topics in
graduate studies, possibly in response to increased environmental concern among the public and the government.
Overall, however, the paradigm of economic advancement, even at high environmental cost, prevails.

Sorne 200 university scientists deal with environmental topics in their research; between 1988 and 1991,
67 research projects dealt with environmental issues. Funds for research generally, and for environmental
research in particular, are very scarce in Chilean universities. Outreach programmes, including extension, are
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CASE STUDY 10: FUNDACION UNIVERSITARIA AGRARIA DE COLOMBIA

Country: Colombia

Author: Professor J. O. Gaitan Arciniegas

[Note: This case study offers a generalized, national perspective based on responses from eleven faculties of
agriculture in institutions of higher education.]

General Information

Land Area: 114 million ha, of which 3.8 m ha is cultivated, 23.4 m ha is improved grazing land, 16.3 m ha
is natural savannah, and 52.5 m ha is forest land. Terrain/climate: The three cordilleras of the Andes, and
the two coasts (Pacific Ocean and Caribbean Sea) give rise to many different ecological conditions, ranging
from humid tropical to dry tropical. Rainfall is generally high but variable (average 1,500-2,000mm per year,
range 500-12,000 mm), relative humidity is high at lower altitudes, temperature averages 24° C, depending on
altitude; ten per cent of the territory has a temperate climate and ten per cent a cold climate.

Farming Systems: Major field crops are maize, rice, sorghum, cane sugar, soybean, potato and cotton.
Coffee is the rnain tree crop, grown on about one million ha. Other tree crops are cocoa, plantain/banana and
fruits. Livestock production is mainly beef cattle, but pig and poultry production has grown rapidly. Fisheries
production from maritime and fresh waters is low and decreasing. Agriculture contributes 16.8 per cent to
gross domestic product, having steadily decreased over time as a proportion of total GDP. A modern sector
of about 200,000 large-scale enterprises owns title to 70 per cent of the registered land. The small-scale
"campesino" sector consists of 2,200,000 parcels of usually poorer quality land of less than 50 ha (325 m
parcels less than three ha), yet produces 70 per cent of the food needs of urban consumers. Infrastructure and
services for production, processing and export exist for the commercial sector, in which chemical control of
insect, disease and weed pests is widely practised.

The rural population has decreased in relative terms, falling from 70 per cent in 1950 to 30 per cent in
1990. Absolute numbers, however, have continued to grow; between 1973 and 1985, for example, the rural
population increased from 8.9 m to 9.5 m. Campesinos make up one-third of the total labour force. The
production systems do not allow the 53 per cent of campesinos who are fully occupied in working their land
to engage in wage labour. The 47 per cent who work for wages are absorbed in agricultural production (70
per cent) and in livestock raising (25 per cent).

Policies and Institutions Concerned with Sustainable Development in Agriculture

Policies: A national policy can be derived from the national constitution of 1991, which contains such phrases
as "property has an inherent ecological function"; "state intervention in various economic areas serves...to
safeguard a sound environment"; "in regard to the environment, the law sets limits to free enterprise";
"environmental policy is an integral part of the national development plan". These constitutional injunctions
are leading to legislation and standards that seek to define a blueprint for sustainable development with
appropriate economic, social and environmental features. The 1990-94 National Plan for Economic and Social
Development established objectives in some areas, such as the conservation and rehabilitation of renewable
natural resources, the prevention and mitigation of adverse impacts of productive activities on the environment,
and the introduction of environmental considerations in processes of planning and development.

The National Ministry of Education published a National Plan for Environmental Education in 1991. A
government office for higher education (Servicio Publico de la Educacion Superior) was established by law in
1992; one of its objectives is the "promotion of the conservation of a sound environment and of an ecological
education and culture."
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Environmental Regulations: Laws and regulations on the use and conservation of renewable natural resources
are numerous, but their enforcement is weak ami ecosystems continue to deteriorate.

Tertiary Agricultural Education in Colombia

Description: Post-secondary education is offered at three levels, in 235 institutions (50 of which have been
accorded the rank of university). Of the 552 programmes on offer, only 35 are in agriculture, and only 13 of
these are at the "professional" level. The programmes include agronomy, veterinary medicine, agricultural
production, sanitation/health, forestry, fisheries, engineering, agricultural technology, agro-industry, , agricultural
sciences, economics, and administration and management. Student demand for enrolment in agricultural
programmes has been decreasing for some years and currently stands at 2.2 per cent (of 40,000 students
entering tertiary educational institutions annually) for agronomy and 2.1 per cent for veterinary medicine (the
two programmes in greatest demand).

Of the ten most sought-out universities offering professional level programmes, seven are public and three
private. Private universities are in ascendancy as state subsidies to public universities are being progressively
reduced, leading to a drop in the quality of educational programmes. This trend is particularly evident in
agricultural science programmes. One result is the ernergence of a more elitist body of students at
agriculture-related private universities.

Mandate: There is no mandate for environmental education at the national level, or within any of the 11
universities consulted in preparing the case study. Faculties of agriculture have found it difficult to define a
specific environmental role, partly because environmental topics are so broad and seem to extend over virtually
the entire curriculum, and partly because new programmes are difficult to mount in periods of decreasing
financial support. Initiatives by the National Ministry of Education may in due course lead to university and
faculty policies, and to funding that will promote environmental education.

Roles and Activities: Colombian universities implement their academic programmes primarily through
teaching. However, there is little information on local ecosystems, and faculty members who are interested in
EE/SD themes are frustrated by the lack of two-way communication with the real world of Colombian
agriculture. Little research is undertaken. On average, faculties of agriculture have three researchers on their
staff, who must make do with an annual faculty allocation for research of about US$70,000. Environmental
topics are likely to be covered only incidentally under these conditions. Outreach and extension programmes
are absent from the curricula of faculties of agriculture.

Integration of EE/SD

The curricula are oriented toward large-scale commercial agriculture. There is limited interest in sustainability
and no demand so far for technologies which make agricultural production more sustainable. Where integration
has occurred, it has resulted from the initiatives of individual faculty members and student demand. Although
a recent curriculum review led to the introduction of several environmental topics in agricultural programmes,
no overall environmental policy was created nor was a coherent environmental message established.
Envirorunental topics tend to be dispersed across many courses, most of which have non-environmental titles.
In some cases, a basic ecology course is offered in a faculty other than agriculture; these courses do not include
environmental education and are not linked to agricultural production. Students are the main target of EE/SD
messages. The general public is reached via radio, but no systematic efforts are undertaken to disseminate
environmental information. Newspapers and television programmers display little interest in EE/SD topics.

Assessment and Lessons Learned

The present lack of interest in EE/SD within the large-scale sector is the result of a production orientation which
fosters antagonism toward conservation and environmental issues; within the small-scale "campesino sector,
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lack of interest in EE/SD relates to the inability to command the research and extension efforts that would be
needed. In these circumstances, it is not surprising that there are no university programmes to promote EE/SD
in agriculture, and that the curricula of faculties of agriculture reflect the production orientation of the
large-scale sector in which employment may be found for its graduates.

The universities and their faculties of agriculture have little involvement with extension, and the concept
of sustainable development is given scant attention. Research is very limited, and tends to deal with ecological
issues rather than environmental problems or the site-specific problems of Colombian farmers. Interest does
exist, but in the absence of faculty follow-up to general university injunctions that are not backed by funds,
efforts to introduce EE/SD themes are sporadic and based on the personal interests of individual faculty
members; such efforts remain isolated and largely ineffective. Although there is considerable student demand
for EE/SD, this has not yet evoked a response from the faculty as a whole.

The recommendations in the case study amount to a call for a change in attitudes. Universities cannot be
expected to act alone, but should participate in plans and activities financed by government and agricultural
enterprises. There is a critical need for research and extension to address the environrnental damage being
caused by large-scale agricultural operations and excessive deforestation in areas inhabited by campesinos.

Faculties of agriculture should do their part to promote these wider changes. They should seek to
overcome the limitations created by the absence of extension (and hence, the lack of contact with farmers,
communities, and "real world' problems) and by the minimal role played by environmental research to date.
The faculties should respond to the general directives of their university administrations. In particular, the
concept of sustainable development must be buttressed by a demonstration of the economic advantages to be
derived. The most viable strategy for promoting the integration of EE/SD themes into the activities of faculties
of agriculture will be through curricula review and reform.
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Summary

This paper synthesizes and consolidates the information contained in ten case studies of
agricultural extension services of both developing and developed countries and the extent to
which environmental and sustainable development issues have been integrated into their
programmes and work schedules.

Extension agencies have adapted in a variety of ways to the new environmental
imperatives. Some topics such as the use of farm inputs have been widely tagged onto
production goals. Soil and water conservation and alternative cropping systems have
relatively easily been accommodated in extension messages. Other issues such as
biodiversity and habitat conservation present greater difficulties for extension, and the
concept of sustainable development itself remains elusive.

There are a number of positive indicators that extension agencies have the potential to
adapt. Some agencies have changed substantially without vast increases in resources; some
topics are amenable to the production goals of land users and can be relatively easily
incorporated into the general extension message; other organizations may be willing partners
in transmitting the environmental message. However, the danger of overloading extension
agencies with new demands has to be recognized.

The paper concludes with elements of what might constitute "good practice". National
level legislation is appropriate to give an underpinning to policy, and environmental
programmes are strongest where the extension agency has an explicit environmental mandate.
Liaison and collaboration are essential features in the delivery of the message: no single
agency will have the skills and breadth of experience to cope with all environmental issues;
there is particular potential for collaboration with environmental protection agencies and
NG0s. Staffing and training deserve special examination with the need indicated not only
to develop specific environmental training modules for existing staff but also to integrate
environmental issues throughout the initial extension training programme. Specialist environ-
mental staff may be needed, and the recruitment of female extension agents could greatly
enhance the effectiveness of environmental concerns. Programme planning should be carried
out in both top-down and bottom-up ways, so that the interests of land users and of society
are captured. A wide range of target groups should be addressed, including rural and urban
populations, input suppliers and credit organizations. Both the message and the methods
need to be tailored to suit particular groups; special efforts are urgently required to reach
rural women and the poor. A major weakeness currently is the assessment of the
effectiveness of current programmes; evaluation is indicated with measures that can monitor
changes in behaviour.

Full integration of the environmental message is the desirable long-term goal. A fully
integrated programme cannot dispense with its environmental components, thereby ensuring
that the goal of sustainable agricultural development itself will be more sustainable.
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Introduction

This paper addresses two crucial aspects of agricultural development:

Sustainability and Environmental Management: a composite theme which describes a
concern that our utilization of natural resources must consider long-term and off-site
impacts as well as the protection of the resource base for future users;

Agricultural Extension: the educational process of advising and assisting farmers in getting
the best use of agricultural land and other natural resources in their care in the context of
prevailing economic, technical, social and institutional conditions.

Each aspect has its own imperative. Sustainability was a 'buzz-word' of the 1980s but it
expresses both the recognition that much that has been promoted in the past as agricultural
development cannot be maintained in the future, and the understanding that there are ways
of using the environment which can effectively be continued in perpetuity. Agricultural
development must clearly change emphasis from the maximization of short-term outputs
which may be attractive in economic terms but which cannot be sustained to the promotion
of 'environmentally-friendly' technologies which meet both the needs of society and the
demands of land users.

Agricultural extension similarly is under pressure. In developing countries, extension
services are often hopelessly overstretched: huge demands are typically placed on a few
professionals, labouring in institutions which have difficulty in adapting to new challenges.
In developed countries, extension is increasingly being privatized and farmers forced to pay
for services which now have to be cost-effective. Short-term demands are favoured over the
long term. Both developing and developed country situations mean that extension services
have little room for manoeuvre. New demands must be rigorously examined as to their
content and necessity.

Logic, however, suggests that environmental issues should be at the heart of extension
messages. Society demands that farmers take a responsible, long-term perspective to the land
and other natural resources. Individual users want to protect for their own benefit, and that
of future generations, the resources in their keeping. Environmental and sustainable
development themes would then be at the forefront of agricultural extension because of the
logical public and private interests of both society and individuals. If logic were the only
criterion, this Consultation would be unnecessary. Many other factors come into play in
determining policies, priorities and procedures. Some institutions are reluctant to change;
some individuals may personally gain by not accepting environmental concerns (albeit at the
cost of other individuals). The case studies will demonstrate some of these factors.

In focussing on the integration of environmental and sustainable development themes into
agricultural extension, this paper has three principal objectives:

(1) The situation now: To examine the nature and scope of involvement of agricultural
extension institutions in environmental and sustainable development;
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Potential for integration: To identify roles, strategies and appropriate approaches through
which agricultural extension institutions could contribute to the implementation of Agenda
21 of UNCED;

Improvement of present functions: To suggest policy changes and lines of action to
improve the contribution of agricultural extension in environmental management and
sustainable agricultural development.

The paper will address these three objectives through the information contained in ten
specially-commissioned case studies. Through an examination of a cross-section of extension
institutions in developed and developing countries, it asks: have institutions adapted to the
new priorities? As currently constituted, can they adapt? What changes might assist the
process of achieving sustainable development through agricultural extension?

The Case Studies

Ten case studies were commissioned by FAO to examine the integration of environmental
and sustainable development themes in agricultural extension services in a number of
countries and states representative of different continents, agro-ecologies, population densities
and stages of development. Table 1 lists the different case studies, by country and author.

Table 1: Case studies by country, state/province and author.

N.B. Case study numbers as above will be used throughout this paper. Reference to a particular
country will imply specific relevance to the state/province highlighted in the country case study.

No. Country State/Province Case Study Author

1. United States Nebraska State Charles A. Francis

2. Ireland Whole country J. Mannion

3. Brazil Parana State Joaquim Severino

4. Mexico Whole country Jose Feliciano Ruiz Figueroa

5. Malawi Whole country S.J. Muyaya

6. Burkina Faso Whole country Sibiri Traore

7. Indonesia Java Island Soemitro Arintadisastra

8. India Andhra Pradesh H. N. Byra Reddy

9. Syria Whole country Hazam Al-Samman/Rajab Ali

10. Egypt Whole country S. Sallam



152 Annex 5: Environmental Themes in Agricultural Extension

From the case studies, the range of environmental conditions and identified problems is
large. Parts of the most populated countries in the world [1,7] are set alongside some of the
least populated [2]; nearly the highest population density in the world [7] with one of the
lowest [6]; a very large area [4] with a relatively small [2]; humid [7], sub-humid, seasonal
rainfall [4,5,8], temperate-maritime [2], temperate-continental [1,3] against largely semi-arid
to arid [6,9,10] . It is not surprising, therefore, that the environmental problems are different
and that the threats to sustainable land use quite varied. Key differentiating criteria include:

climate: e.g. the draw-down on water resources; the erosivity of the rainfall; rate of
mineralization of organic matter in the soils;

quality of the resource base: land use history; proportion of currently usable land; water
availability; soil types and distribution; agro-ecological zones;

state of national development: e.g. resources available for education and extension;
farmers' resources; access to technology, input supplies, credit, private and public sector
services;

intensification of land use: e.g. the technologies employed; the demand placed on the
intrinsic quality of the natural resources; point and non-point source pollution;

population factors: density, growth rate, proportion in agricultural activity, change in
rural-urban balance; related effects on land pressure and consumptive use of resources,
especially pasture and woodland.

Some of the most urgent environmental issues identified in the case studies (country case
studies signified by numerals 1 to 10 as above) are:

Deforestation and Loss of Biodiversity [1,2,3,4,7]: Forest cover is declining rapidly
in some of the developing countries: Mexico reports an estimated one million hectares loss
of forest annually over the last 30 years; Malawi's deforestation is 3.5 per cent annually.
Ireland has insufficient protection for broad-leaved woodlands atad valuable wetland areas.
Nebraska has suffered from the loss of wetland habitats and natural prairie ecosystems.

Water Shortages and Stream Pollution [1,2,4,5,6,8,10]: Nebraska reports multiple
demands on its rivers, depletion of aquifers and non-point source pollution by nitrates and
pesticides of rivers and aquifers. Ireland notes the specific problem of acidification of lakes
and rivers by conifer plantations. In arid environments, water conservation and erratic river
flow are seen as primary problems, while Malawi lists the drying and siltation of water
bodies. Mexico describes water pollution by sewage and industrial effluents; Ireland has the
problem of safe disposal of farmyard wastes and silage effluent; and India the difficulty of
dealing with both industrial and agricultural wastes.

Agricultura ntensification [2,3,4,10]: Ireland notes the particular problems of
national and European Community policy on intensification conflicting with the conservation
of wildlife habitats, especially wetlands. Brazil identifies the excessive use of fertilizers, and
Mexico the increasing commercialization and development of agro-industries as problems.
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Egypt has worries over pesticide and herbicide use promoted by agricultura! intensification.

Soil Erosion, Land Degradation and Desertification [3,4,5,6,9,10]: The
deterioration of soil and land resources is identified specifically by only half the case studies;
nevertheless, it is widespread, leading to impacts both on- and off-site. Only arid countries
such as Burkina Faso and Egypt mention desertification, and there is some confusion as to
whether this is a specific process. Egypt and Syria note the problem of salinization. Land
degradation in the case of Burkina Faso appears to be related to agro-ecological zone, the
resilience of which decreases with increasing aridity.

Aesthetic Impacts [4: Only Ireland emphasizes the deterioration in landscape beauty
and quality of visual amenity through the impact of farm buildings and what are seen as
unsightly afforestation schemes. This is very much a developed country concern. Signs are
that countries such as Mexico are realizing that sugar refineries, pulp mills and other agro-
industries are potential threats to the quality of life.

Amidst the range of concerns, certain prevailing issues are clear:

Agriculture, through a variety of social, economic, cultural and political forces, is being
forced to utilize natural resources in ways that are potentially unsustainable;

Land pressure is threatening a number of scarce wildlife and ecologically-vulnerable
habitats: wetlands, forests, woodlands, and prairies receive specific mention;

Agricultural intensification brings with it a number of almost-inevitable deleterious side-
effects for the environment: soil and water pollution; erosion, acidification and
salinization; deforestation and desertification;

Immediate production and longer-term productivity concerns are evident from the case
studies, where current usage must be undermining future capability to use natural
resources. Several countries (e.g. No. 6) are completely reliant upon rural land use
which supports most of the population; yet certain sectors of that land use such as
livestock and exploitation of wood resources inevitably undermine the resource base and
tnust be unsustainable at current levels.

Agricultural extension, if it is to address the range of potential problems and possible
solutions, has to have an extraordinarily flexible response. The challenge is immense. The
case studies will bring out the different ways in which extension agencies have adapted to the
environment and sustainable development mandate.



154 Annex 5: Environmental Themes in Agricultural Extension

Current Roles and Activities of Agricultural Extension Services in
Environmental Issues

Mandate for Extension Agency to Include Environmental Issues

Extension agencies draw their environmental mandates from a variety of sources, ranging
from direct departmental instructions through to national level decrees and legislation. All
our case studies claim an environmental mandate, but the degree to which this is made
explicit in terms of direct policy instruction to the extension agency is variable (Table 2).

Table 2: Type and source of mandate to include environmental issues.

Country Type and Source of Environmental Mandate

1. United States Promotion of ''environ lental well-being' is specifically mentioned in the agency's
mission statement.

2. Ireland Instructions from the director of the agency.

3. Brazil Legislation passed in 1977, creating the extension agency, gives implicit mandate.
Environmental mandate also implied by other state legislation, in.cluding Law No.
8,014 of 14/12/84, which states that: agricultural soil is a natural heritage which
should be preserved; and that the use of agricultural soil will only be permitted
under planned conditions, according to the capacity of the soil and with appropriate
technology. Extension agency has made environmental objectives explicit in sub-
programmes: e.g. thc Integrated Forest Development Programme is to "promote
environmental education".

4. Mexico Recent explicit mandate in 1992 Programme for the Productive Conversion of
Agriculture, which calls for the reorientation of extension services to meet a
programme objective of agricultural sustainability.

5. Malawi Government agricultural policy states that one of the objectives of land husbandry is
to promote long term sustainable use of natural resources.

6. Burkina Faso Mandate to extension expressed in two national plans: National Plan for
Desertification Control and National Programme for Common Property Resource
Management. Extension agents have five natural resource/environmental themes in
work programme.

7. Indonesia National level legislation and provincial policies on environment and natural
resources. Memoranda from the Ministry of Agriculture on river basin and
watershed management, land conservation and refforestation.

8. India Instructions from the Central Government's Department of Forests and Environment.
Circulars from the Directorate of Extension (Ministry of Agriculture) and the Indian
Council of Agricultural Research.

9. Syria Defined task of extension agency is to "train farmers to...implement...agricultural
production plan(s) (which) ensure protection and conservation of natural resources."

10. Egypt Decree of Ministry of Agriculture and Land Reclamation. Reinforced by executive
order from within extension agency.
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Because of the difficulty of determining the immediacy of the environmental mandate to
the agency, no attempt here is made to determine the degree of explicit/implicit insistence
on incorporation of the issues into the work programme. For some agencies, the mandate
merely expresses what extension workers are already doing; for others, it may have led to
a reorientation and new programmes.

Stated Roles and Activities of Extension Agency

The case studies deal in detail with a large range of activities and ways in which the agency
mandate is exercised (Table 3). All extension agencies directly address farmers and land
users with a variety of programmes and techniques. Often-mentioned activities are:
translation of research into extension messages; diagnostic studies and research trials; mass
media campaigns; technical meetings; practical courses; on-farm demonstrations; visits and
individual contacts; and seminars. More general public awareness features as an important
role for some agencies [7,8,10]. Few of these roles and activities could be said to be specific
to environmental and sustainable development themes. Most agencies act in an advisory role
and do not have legal powers for enforcement of environmental legislation. Few agencies
have a specified role in gathering environmental data and monitoring. With the exception
of Brazil's microcatchment strategy, it is not possible to identify from the case studies any
evidence that extension agencies have deliberately changed the way they work to encompass
environmental issues; rather, existing methods may have been adapted or re-prioritized to
accommodate the additional messages. This is perhaps unsurprising given the existing vast
range of stated activities. However, it does leave open the question of whether there are
roles and activities which are especially geared towards the environmental message and which
might therefore be recommended for stronger promotion. It must also be asked whether
extension agencies should be given greater powers of enforcement of environmental
protection in order to fulfil their mandate, or of the collection and monitoring of
environmental data.

Liaison and Coordination with Other Agencies

In environmental matters, extension agencies cannot expect (or be expected) to cope alone;
they must liaise and coordinate with specialist, research, project and other institutions. If
these links are not made, then it is unlikely that the promotion of sustainable development
could be achievable within the confines of a single agency that has many other matters with
which to deal. Table 4 lists from the case studies the stated links with other organizations.
Again, the range of links is impressive. This Expert Consultation must ask whether some
of these links are particularly vital for environmental issues; if so, which; and what priorities
should be attached to liaison and coordination activities.

Arising from the source material for Table 4 is the relatively minor role played in many
countries by specifically environmental agencies and/or institutes. The majority of liaison
activities are, as they have always been for most extension activities, with conventional
agricultural research establishments - agencies which themselves may have adapted only
poorly to environmental and sustainable development themes.
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Table 3: Stated roles and activities of extension agency.

[Table 3 continued over.]

Country Case
Study

Roles and Activities of Extension Agency

United States Primary environmental role is to assist farmers and ranchers to comply with the law,
by increasing their understanding of the relevant regulations. Specific environmental
training is provided in the form of training programmes for farmers on safe pesticide
use. There is no legal role for monitoring compliance with environmental regulations.
Activities include: mass media programmes; distribution of written materials;
meetings; field tours to experimental stations and demonstration farms; workshops;
development of curricula for classroom use; and coordination of 4-H programmes for
youth.

2. Ireland Teagasc is responsible for providing advisory, training, research and development
services to the agriculture and food industry; all farming enterprises are targetted,
together with horticulture, forestry and rural tourism. The agency has no legal,
regulatory role in respect to environmental standards; it is advisory, to assist farmers
to comply with regulations. Activities include mass media campaigns, demonstrations
and seminars, and the organization of a three-year part-time Certificate in Farming
course for young entrants to farming.

3. Brazil FMATER-PR has adopted what it terms an "environmental model" for all its
extension activities, based on the use of micro-catchments. It seeks to promote the
rational utilization of natural resources by encouraging production practices which are
appropriate to each unit's soil, relief and water conditions, and farmers' situations.
Within this context, activities include: mass media campaigns; technical meetings;
practical meetings; courses; field trips; excursions; exhibitions/fairs; demonstration
units.

4. Mexico To promote agricultural production which is profitable, efficient and competitive. A
key role is undertaking diagnostic studies of actual and permissable rates of soil
erosion, and the design of programmes to improve soil conservation. Activities are
based primarily on field visits and on-farm demonstration plots.

5. Malawi Overall aim of the agency is to provide efficient extension and training services to
smallholder farmers in order to increase crop and livestock production. Principal
activities are: awareness raising through the Block Extension System (a modified form
of the Training and Visit System); agricultural shows; use of the mass media;
provision of specialized courses through a network of day and residential training
centres; formation of local groups, including credit groups.

...
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[Table 3 continued.]

Country Case
Study

Roles and Activities of Extension Agency

6. Burkina Faso The two principal extension agencies (DVA and CRPA) are expected to
promote the major national strategies in natural resource management,
desertification control, food security and forest resources. At the local level
CRPA takes on specific themes which currently include five of direct
environmental significance: erosion control, agroforestry, fodder production,
bush fire control and crop rotations. Radio, field schools and village group
promotion activities are the primary means of delivery of messages.

7. Indonesia To create public awareness among farmers and the general public. Key
activities include: farmer training courses; field visits; demonstration plots and
farms; farmer field days; farmer competitions; and use of Training & Visit
approach.

8. India To process information related to the environment and sustainable agriculture
and develop specific messages for integration into extension programmes.
Public awareness is created through the use of mass media (press releases,
television and radio), printed materials (posters, extension literature), meetings
(farmers' group meetings, village councils, farmer training sessions) and
individual contact and visits. Little use is made of methods relying on local
leaders or contact farmers. There is no systematic monitoring of environmental
data or information.

9. Syria To increase agricultural production quantitatively and qualitatively; to improve
the quality of rural life; and to guide agricultural development to ensure
conservation and rational utilization of natural resources. Activities include:
production of radio programmes; agricultural theatre; workshops; field visits;
demonstration and pilot farms; on-farm research trials; agricultural
coMpetitions.

10. Egypt To create public awareness through mass media campaigns (50% of
programme), meetings and group methods (30%), visits and individual contacts
(15%), and use of local leaders and contact farmers (5%). There is no
systematic monitoring of environmental data or information.
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Table 4: Liaison and coordination with other agencies.

Country Case
Study

Liaison Agencies and Other Links

1. United States Local school districts, Soil Conservation Service (SCS), Agricultural Stabilization and
Conservation Service (ASCS), Natural Resource Districts, and the US Department of
Agriculture. Extension activities are overseen by a Board of Directors, with wide-
ranging representation.

2. Ireland Largely informal. Regional Fisheries Board may advise farmers to contact Teagasc
if potential pollution problems arise. An Taisce (National Trust for Ireland) provides
input on conservation and wildlife issues during training courses. Some involvement
with County Development Team Committees. The management committee which
oversees the environment programme has representatives from the construction
industry.

3. Brazil Principal liaison bodies are the State Secretariat of Agriculture and Supply (SEAB),
and the Ministry of Agriculture, Supply and Agrarian Reform (MAARA).
Additionally, EMATER-PR has an Administration Council, with representatives from
SEAB, the municipalities, commercial associations, the state agricultural research
institute, the state university and the cooperatives organization. There is some
involvement of NG0s.

4. Mexico Credit institutions (FIRCO, FIRA, BANRURAL), research institutions (INIFAP),
and other government bodies (PROBOSQUE, CNA), universities, and technical
assistance bureaux.

5. Malawi Agricultural Engineering Department at the University of Malawi; Chitedze
Agricultural Research Station, Ministry of Agriculture.

6. Burkina Faso Only formal collaboration with research institutes in the development of materials for
use by extension. "Sometimes they discover each other only at seminars and
workshops."

7. Indonesia Collaboration with Departments of Population and Environment; Information;
Forestry; and Home Affairs. The first has been formalized through a national-level
memorandum of understanding between the Ministry of Population and Environment
and the Ministry of Agriculture. There appears to be some liaison with NG0s, input
distributors and credit organizations.

8. India Responsibility for processing information related to environment and developing
messages for inclusion in extension programmes is shared with State Agricultural
University. Liaison also with research institutions, implementing agencies, and
educational institutions at national, state and district levels. However, coordination
meetings described as "infrequent' with "no proper liaison mechanisms".

9. Syria Research centres, peasant unions.

10. Egypt Research institutes: Agricultural Research Centre; Water Research Centre; Desert
Research Centre; and others. Environmental agencies: Agency for Environmental
Affairs; Soil Amelioration General Authority. Educational institutions:
Environmental Studies and Research Institute.
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NGOs are noticeable by their absence in most case studies and it must be presumed that
little formal liaison occurs between them and state/national extension agencies. Indeed, other
studies have brought out some degree of mutual suspicion between NGOs and traditional
extension agencies (e.g. Moris, 1991, for sub-Saharan Africa). Yet, as acknowledged in
India and Brazil, NGOs are an important source of assistance to farmers at the very local
level, and certainly present an opportunity to engage with communities at a level of intensity
impossible with current staffing levels of most extension agencies. is this an opportunity
being missed? Another case study from Turkey, discussed by Roling (1988), puts the view
that appropriate collaboration could strengthen extension activities very significantly.

Environmental Materials and Target Groups

A generalized extension approach conveying uniform recommendations is unlikely to suit
all clients and all environmental subjects. Indeed, there is firm evidence that extension
workers tend to concentrate on certain groups in society - typically, men and the wealthiest -
and avoid the more difficult challenges (Roling, 1988). To reach all land users with
appropriate environmental messages would need specific targetting of groups with particular
types of materials. Is there any evidence this occurs in our case studies? Table 5 distills the
information from the written cases.

Table 5: Target groups.

Country Case
Study

Target Groups

1. United States Rural families, including youth; crop advisors and input suppliers; chemical and
fertilizer industries; absentee land owners; rural banks and credit agencies; urban
populations.

2. Ireland Mainly farmers, but also contractors and local authority engineers. Some mass media
campaigns for general public.

3. Brazil Small and medium-scale farmers; urban secondary schools; general public; decision-
makers. The Integrated Forest Development Program targets individual small-scale
farmers, farmers' associations, forest product consumers' groups, cooperatives,
municipalities and environmental groups.

4. Mexico "The producers."

5. Malawi Smallholder farmers; estate sector; school pupils.

6. Burkina Faso "Men and the young."

7. Indonesia Government officials; farming families, including wom n and rural youth.

8. India Farming families, including women and youth.

9. Syria Farmers and rural ho seholds, including some programmes specifically designed for
women.

10. Egypt Farm people. Men are said to make up 80%, women 15% and youth 5% of the
target group.



160 Annex 5: Environmental T12emes in Agricultural Extension

Two main points can be derived from Table 5. First, although there is some
differentiation occurring at a very broad level, essentially the same environmental message
is being given to all groups of land users. The only major distinction is that school curricula
are used to reach the youth. Secondly, the methods and materials used for the dissemination
are, for the most part, the same as those used for the general extension message. In other
words, enviromuental and sustainable development themes do not seem to elicit much
distinctive or special treatment.

It must, of course, be asked how far environmental issues should be integrated with
general extension messages. One school of thought would say that sustainable development
carmot be treated separately from production issues; in that case, it is appropriate that there
be no special targetting for the environment. The other school would argue that the
environment is so important and the issues so poorly treated that the only way to promote
it is to have specific programmes. The Expert Consultation should consider these opposing
views. Any answer for a particular country may depend on the current effectiveness of
agricultural extension, and the society and culture of the people to be targetted.

Concluding Comments on Current Roles and Activities

An interesting difference in emphasis arises between case study countries in how
environmental thernes are translated into roles and activities:

one group [exemplified most clearly by studies 5 and 9] retains production and transfer
of technology issues to the fore, concentrating more narrowly on the farming conununity
and its needs. Environmental issues are added to the general set of extension messages;

e the other group [e.g. 1, 2 and 3] has ostensibly undergone more radical change to a
mandate which highlights environmental protection, and, in so doing, therefore finds it
necessary also to target groups other than farmers: for example, input suppliers,
contractors, banks and credit agencies, urban populations, the general public and decision-
makers.

The extent to which either approach is appropriate does naturally depend on how far other
agencies are fulfilling the environmental mandate. There would appear to be room for
substantial improvement in liaison and coordination with such agencies, especially NG0s,
and the better targetting of environmental messages. One priority area would be the
integration of production and environmental messages, demonstrating how sustainable
development can also be economically rational and financially profitable.

It is concluded, then, that on policy and mandate questions, environmental and sustainable
development issues are largely in place. No doubt there is scope for appropriate
strengthening of the mandate but most countries at least have rhetorical backin.g for a
reorientation of extension practice. It is in the translation of policy into practice that most
differences occur. The environmental mandate for some has simply been tacked onto general
issues of increased production and technology transfer. In other countries, a more radical
restructuring has been put in place, although how far this has caused actual practice to
change at the local level is still open to question,
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The Environmental Content and Messages

Nature of the Environmental Message

As noted in Table 6, the envirorunental message differs significantly from country to country,
and in the detail in which it is specified. In part, as already commented upon, this difference
reflects varying environmental problems conditioned by the nature of the physical
environment. In part also, the environmental message is affected by how important the
issues are seen to be visa-vis the traditional roles of extension.

Extension Materials for Environmental Issues

A range of extension materials is specified in the case studies (Table 7), no one type being
wholly specific to environmental or sustainable development themes. The main problems
are:

reaching target groups who are illiterate;

no quantitative assessment of impact of extension materials, even though quality is often
stated to be good;

a discrepancy in provision of materials between what farmers perceive to be high priority
and what extension actually provides. This applies particularly in extension of
environmental issues, where it is often the case that no obvious advantage is seen by the
client;

most materials deal with agricultural practices, land stewardship and government
regulations, rather than environmental issues per se. Particular local problems, as in
Nebraska (e.g. nitrate and pesticide levels in drinking water), are sometimes targetted.
The inevitable result is that the land user is pinpointed as the potential villain; this is a
negative message, inviting negative responses from the primary clients of extension, the
same land users.

As with roles and activities, it is difficult to separate the materials which are specifically
intended to transmit environmental and sustainable development themes from those which
form the overall extension message. Nevertheless, there is a contrast between the way
different types of material are used for particular rnessages. Written materials are used for
specific production technologies, while radio an.d television tend to be used more for broader
environmental messages. For example, in Brazil typical printed matter includes "Beekeeping
is Easy and Profitable" and "Technical Manual of Vegetable Growing", while television
programmes are entitled "Forest Reserves" and "Ecology of Itaipu Lake". Different
audiences are clearly indicated, and it may be that the land user is being missed in the essen-
tial environmental message, while the urban dweller receives the message but misunderstands
the production demands on the land user.
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Table 6: Nature of the environmental message.

[Table 6 continued over.]

Country Case
Study

Environmental Message

1. United States Weather Modification: planting of field windbreaks; use of filter strips along riparian
zones to minimize impact of heavy rains; varied time of planting and different
cultivar maturities to avoid major stress events during cropping season (2,500 men;
200 women; 800 youth), Land and Soil Management: terrace construction; minimum
and zero tillage practices; contour planting; strip inter-cropping; reduced water
application rates (12,000 men; 500 women; 6,000 youth). Farm and Domestic Water
Management: water testing service; irrigation scheduling; alternative irrigation
methods (5,500 men; 200 women; 4,000 youth). Ecologically-sound Cropping
Systems: crop rotations; feedlot design to ensure efficient collection of manure and its
spreading on cropland; grazing of crop residues by livestock (16,000 men; 3,200
women; 2,000 youth). Use of Farm Inputs: crop scouting for insect and weed
incidence; chlorophyll meter readings of maize leaf tissue to test nitrogen sufficiency;
late spring soil tests to allow lower fertilizer N application rates; promotion of crop
rotation, clover and manure; training in the safe use of pesticides (35,000 men; 6,000
women; 8,000 youth). Use of Communal Areas: organizing corunaittees to develop
local parks, lakes and recreational areas (5,000 men; 6,000 women; 4,000 youth).
Waste Management: composting of organic yard waste; promotion of recycling;
inter-community facilities to meet new federal guidelines on solid waste management
(8,000 men; 9,000 women; 2,000 youth). Broad Environmental Issues (global
warming; deforestation) are promoted through the formal education system (10,000
youth), Other topics (water and nutrient cycles; recycling) are handled similarly but
more generally (350,000 children).

2. Ireland Waste Management: the main environmental message is control of wastes in order to
reduce water pollution.. Emphasis has gradually switched from point sources of
pollution (e.g. silage effluent) to a reduction in non-point sources (e.g. correct
methods of landspreading of wastes and fertilizers). Information also on safe
disposal of pesticides. Other Topics: recent progranune on countryside management
and conservation.

3. Brazil Integrated Soil and Water Management: soil conservation, waste disposal, green
fertilization. Between 1983 and 1992, this programme covered 1,732
inicr.ocatchments (approx. 21% of the state) and involved 160,360 farmers.
Integrated Forest Development: windbreaks, erosion control, wildlife protection,
native forest protection. Between 1987 and 1992, this programme involved 15,400
farmers. Water and Drainage: waste disposal, water conservation, drainage and
irrigation.

4. Mexico Land and Soil Management: primarily soil conservation. Soli erosion rates estimated
using the Universal Soil Loss Equation, and then a programme of intervention is
designed to bring erosion rates down to a sustainable level. Otherwise, the author of
the case study says: The agricultural extension programmes...do not have any
components related to the environment."

S. Malawi Land and Soil Management: mainly soil conservation; most extension messages
directly related to promotion of biological and physical conservation practices.
Related to these under the heading "Land husbandry" come: fari planning;
agroforestry; agropastoralism; fire management; gully reclamation.
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[Table 6 continued.]

NB. Number of persons reached is given only where this is specified in the case study.

Country Case
Study

Environmental Message

6. Burkina Faso Erosion Control: mainly physical measures such as stone bunds (63,844 "adopters" in
1992-93 campaign. (An adopter is someone who accepts to practise the
recommended technique). Agroforestry and Refforestation: tree planting campaigns,
related to desertification national plan (19,055 adopters). Fodder Production: to
relieve semi-arid rangeland and overgrazing (6,562). Crop Rotations: for soil
improvement (26,587). Bush Fire Control: a general extension message to conserve
scarce grazing resources.

7. Indonesia Weather Modification: "bakao" tree cultivation; coconut trees as windbreaks;
moisture and shade planting. Land and Soil Management: terracing; "sorjan"
systems in tidal areas; river bank stabilization with bamboo; mulching; intercropping
and multi-storey systems; crop rotations. Farm and Domestic Water Management:
water conservation; irrigation management (water scheduling, fish ponds, chemical
analysis). Ecologically-sound Cropping Systems: mulching; legumes; crop varieties
and planting density; integrated pest management (IPM). Use of Farm Inputs:
application of organic and inorganic fertilizers; training in use of biocides and IPM
techniques; crop rotations to reduce pests; biological control. Use of Communal
Areas: local agreements on use of forests, lakes and rivers; forest protection and
refforestation of communal areas. Waste Management: waste disposal and
processing; water and soil pollution control, especially with regard to agrochemicals.

8. India Ecologically-sound Cropping Systems: use of green manure and organics. Farm
inputs: safe use of biocides; IPM; appropriate equipment and sprays. Other Topics:
watershed management; deforestation.

9. Syria Weather Modification: windbreaks; afforestation of selected sites. Farm and
Domestic Water Management: drip and sprinkler irrigation; rainfall collection and
storage. Ecologically-Sound Cropping Practices: livestock utilization of agricultural
residues; crop rotations and fallows (especially as part of IPM); promotion of agro-
sylvo-pastoral systems. Farm Inputs: reduction in use of chemicals; IPM and
biological control. Other Topics: forestry management and utilization; forest
protection; natural preservation areas.

10. Egypt Weather Modification: windbreaks, shade and moisture planting (6% of
environmental message). Land and Soil Management: soil conservation; prevention
of salinization; desertification control (13%). Farm and Domestic Water
Management: irrigation and drainage; prevention of water pollution (15%).
Ecologically-sound Cropping Systems: soil conservation; soil fertility improvement
(15%). Farm Inputs: fertilizer and biocide use; seed varieties, in relation to timing,
quantity and treatment methods; encouragement of IPM; appropriate agricultural
machinery and tools (38%). Waste Management: appropriate, economic and non-
polluting methods of disposal of farm and domestic wastes.
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Table 7: Extension materials (see also Table 3, which includes additional details on
materials.)

There is little commentary in the case studies on the quality of the material. It must be
presumed that the environmental and sustainable development message is accurate; whether
it is attractive and exerts a positive influence on the target audience needs more detailed
assessment.

Extension Source of Information on Environmental Issues

Table 8 brings out the overwhelming reliance on state and national level institutions for
information and the provision of the basic environmental message. In one sense, this is good
in that the extension materials will be geared to local environmental conditions. In another
sense, important source materials may be being missed:

there is an apparent lack of international cooperation. For example, research and
extension messages on the impacts of pesticides are applicable across international
boundaries. Environmental and sustainable development themes have more than a purely
local dimension: deforestation, global warming; soil erosion; flooding and sedimentation;
pollution and acidification all transcend the scale of the farm, district, region and country.
Source materials are available internationally for many of these issues but are under-
utilized;

Country Case
Study

Extension Materials

I. United States Topic specific guides; bulletins and circulars; videos; slide sets; mass media
programmes (press releases, radio and TV spots, features in farmers'
magazines).

2. Ireland Mass inedia (press and radio); local newsletters; booklets and leaflets; videos.

3. Brazil Radio; television; videos; leaflets; technical manuals.

4. Mexico Leaflets; audio-visual materials; posters; radio.

5. Malawi Posters; flip charts; circulars; films; videos.

6. Burkina Faso Printed matter; pamphlets; audio-visual; photographs/slides.

7. Indonesia Slides; films; posters; leaflets; manuals; brochures.

8. India Extension materials include leaflets, folders, posters, exhibits, and radio and
television programmes. Most material on environmental matters is prepared
by Ministry of Forests and Environment.

9. Syria TV, including advertisments; radio; theatre and plays; booklets; farmers'
magazine; technical agricultural journal.

10. Egypt Extension magazine; bulletins; posters; videos; radio and TV
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few materials emanate from local organizations, farmers' groups and NG0s. The latter
especially are relatively strong on en.vironmental matters, producing newsletters, local
theatre productions, even poetry and song, that will appeal to target groups that are largely
untouched by printed matter or personal contact.

Ways of extending the sources for extension materials are an obvious area for further
discussion and development. There is a wealth of material available; the problem is
accessing it.

Table 8: Extension sources of information on environmental issues.

Conclusion on Environmental Content and Messages

As might be expected, the overall scope of the environmental content and messages is large,
reflecting the balance of interests of the agency and country, the physical environment, and
the degree of development of environmental awareness.

Country Case
Study

Sources of Information

I. United States Agricultural Research Division, Institute of Agriculture and Natural Resources,
University of Nebraska; additional information from federal research specialists
and research results from adjacent states.

2. Ireland IVIainly internal, especially from Teagasc's OWil data bases; additional
information from University College, Dublin and Environmental Research
Unit.

3. Brazil [no information]

4. Mexico [no infor ation]

5. Malawi Research results from University of Malawi and research stations of Ministry
of Agriculture; also from books (national and international mentioned), reports
and circulars. Department of Research and Environmental Affairs, and
Environmental Education Unit of Ministry of Agriculture.

6. Burkina Faso Research institutes in association with development agencies.

7. Indonesia National agricultural and forestry research agencies; national universities.

8. India National level research, training and development centres (e.g. Indian Institute
of Ecology and Environment, the Indian Renewable Energy Development
Agency); national and state pollution control boards,

9. Syria National research centres; university.

JO. Egypt National level research organizations such as Desert Research Centre and water
Research Centre; national level educational establishments such as
Environmental Studies and Research Institute; also from national environmental
agencies such as Agency for Environmental Affairs and tbe Soil Amelioration
General Authority.
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More illuminating than what is said in the case studies is what is not said. The lack of
input from environmental agencies at international, national and local levels is striking. The
standard lines of communication (typically, from agricultural research institutes and
universities) used for general extension messages are the ones most frequently mentioned.
Are these the most suited for the purpose? Further, there is little evidence that extension
agencies themselves are feeding back a demand for environmental information to the primary
sources; they seem to be reactive rather than proactive.

Because the nature of the environmental message must necessarily be so varied, it is not
possible to make definitive comments on what matters are routinely missing. There is an
overall worrying tendency that much of the environmental content is geared to lecturing land
users on what they are doing wrong. This negative rnessage - as opposed to the message that
sustainable development is beneficial to both the land user and society - is likely to ensure
that a far lower priority is given to environmental messages than to information on how to
enhance production. This is an aspect that this Expert Consultation should address. How
can we make the environmental message both appropriate and attractive?

Extent of integration

Type of integration of environmental education

All agencies, with the possible exception of Malawi's Land Husbandry Branch, claim that
environmental concerns have been integrated into existing agricultural extension programmes,
and that separate progranunes to address these concerns have not been initiated. Malawi's
case is interesting because the Department of Agricultural Extension and Training has a
separate section, the Land Husbandry Branch, which is mandated to tackle soil and water
conservation down to the local level. This leaves extension advice on commodities largely
to standard extensionists. This model is explained partly in the history of soil and water
conservation where it was recognized that the techniques being promoted and the very name
"conservation" had negative connotations. T.F. Shaxson, one of the originators of the
Malawi land husbandry approach, calls it "conservation-by-stealth", by which he implies that
soil conservation needs to be incorporated within a broader production strategy. This type
of approach to environnaental matters, attaching them in specialist units to practical
production concerns of small farmers, perhaps deserves wider attention and emulation.

Otherwise, the integral approach prevails. In Ireland's case, this was deliberate in order
to ensure credibility of the environmental message and to avoid increases in cost. The cost
factor probably underlies most reasons why specialist units are not employed. As Moris
(1991) points out for ministry-based extension services in Africa, an increasing share of the
total budget (over 80% in many cases) is taken up by staff salaries. Field staff are therefore
stranded with very little left for activities once salaries have been paid. In such
circumstances, it is hardly likely that environmental matters will receive greater attention.
Project-supported extension services and farmers' associations would be more appropriate to
deliver environmental concerns.
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Proportion of Total Agency Work Devoted to Environmental Issues

Table 9 extracts what information is given in the case studies. Of course, where
environmental concerns are truly integrated into the general extension tnessage, it should be
impossible to measure the proportion of total agency work devoted to environmental themes.

Table 9: Proportion of total agency work devoted to environmental issues.

Country Case
Study

Per Cent of
Time/Budget/Subject

Matter

Per Cent of Staff
Specifically Devoted

1. United States Budget: < 5%
Subject Matter: 5%

30% of subject matter specialists
have "some" expertise in
environmental and natural resource
management.

2. Ireland Time: 15% Three advisors out of 16 are
havolved in environmental education
and training full-time. 50% of staff
have specialist in-service
environmental training,

3. Brazil No data. Three full-time foresters out of a
total technical staff of 1,071.
Approx. 50% of extension workers
are said to have had some formal
training in environment-related
fields.

4. Mexico No data. No data,

5. Malawi Subject matter: 16%
Time: 20%

10% of subject matter specialists.

6. Burkina Faso Subject matter: 22%
Time: 20-25%

26% of 31 specialist technicians in 5
districts occupied specifically on
environmental protection.

7. Indonesia Subject matter: 25%
Time (uplands): 50%
Time (lowlands): 25%

10% of subject matter specialists.

8. India Subject matter: 10%
Time: 10%

Less than 10% of subject matter
specialists. 21% of extension staff
have received some training in
environmental issues and sustainable
agriculture.

9. Syria No data. No data.

10. Egypt Subject matter: 19%
Time: 10%

No data.
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The figures in Table 9 should be treated with caution, since most authors have rnade gross
approximations using rather different assumptions. The estimates from some of the
developing country case studies appear unduly optimistic, and there may be a definitional
problem as to what constitutes an environmental theme. Figures on staffing levels are likely
to be more reliable.

The striking similarity between most countries is that environmental concerns make up
only a small proportion of the time, subject matter and budget of agricultural extension
agencies, and that the number of specialist staff employed to deal with such issues is typically
less than ten per cent of the total. A few agencies attempt to deal with this by providing in-
service training on environmental matters to all staff: in a period of severe budget
constraints, this may be the most effective way to promote environmental and sustainable
development issues.

Extent of Reach of Environmental Message

There is difficulty separating the coverage achieved by the environmental message from the
overall extension message, and the figures in Table 10 should be treated cautiously. With
the possible exception of Malawi, more men seem to be reached than women. Burkina Faso,
for example, acknowledges that many more men are reached by the standard extension
materials of printed matter than women. Youth are reached mainly via school curricula
because of the relative ease of incorporating enviromnental matters into geography and
agriculture lessons. Children are also less dispersed and there is broader scope to address
the major environmental issues, not just issues of immediate local concern. In contrast, the
farm situation demands an emphasis on production issues and immediate problems.

There is some indication of a significant difference in the extent of reach between
developed and developing countries, possibly reflecting differences in resources, the
availability of mass communication systems, and the smaller rural population. The
fragmentation of land, the large numbers of farmers, the resource-poor situation of most
farmers, and limited support services to extension are frequently identified as constraints to
extension activities generally in developing countries. Such constraints will be especially
operative in the case of environmental themes where the message may not be high priority
in land users' minds.

Conclusion on Extent of Integration

Integration of the environmental message is being tackled in one or both of two ways: (1)
by ensuring that an environmental content is inserted into general extension messages; and
(2) using specialized technical and inputs agencies. The first is more common than the
second, probably on the grounds of cost. Some agencies use a mix of both, with some
specialist materials (e.g. legislation and safe use of pesticides) but other issues of sustainable
nriculture (e.g. use of green manures) integrated into the general message. There is
evidence of a difference of approach to integration between developed and developing
countries.
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Table 10: Extent of reach of environmental message.

The extent of reach is somewhat problematic. There is a dearth of quality data on this,
despite the obvious need to target specific groups of rural land users with different messages.
The needs of women farmers appear generally to be neglected, notwithstanding their crucial
rôle in rural activities sucia as inelwood gathering and water collection and in food crop
production. It may be that some extension systems do target women for some aspects (e.g.
home economics) but the lack of specific in:formation strongly suggests greater attention to
gender and age divisions in the management of rural resources is urgently needed.

Country Case
Study.

Per Cent Adult Males Per Cent Adult
Females

Per Cent Rural Youth

1. United States 50 15 100

2. Ireland The extent of coverage is implied to be high. In 1989, all boolclets on the
environment produced by Teagasc were posted to all farmers in the country.
In 1988/89, 200,000 people attended agricultural seminars. Since the total
adult farming population is about 274,000, this might suggest up to 75%
coverage.

3. Brazil In 1992, technical meetings, courses and field excursions were attended by
427,000, or about 20% of the total rural population. 216,000 people
(including 27,300 rural "hOusewives"), or about 10% of rural population,
were reached by microcatchment management materials. Radio is believed to
reach an audience of 1,750,000 (21% state population), with TV reaching 2
million (24%).

4. Mexico No data. No data. No data.

5. Malawi It is estimated that 72% of the total rural population is reached by
environmental messages. 90% of adult females are said to be reached.

6. Burkina Faso In 1992/93 campaign, 12% of rural people were reached by subjects related
to environmental protection. Data kept on total number of "adopters" of
environmental messages: e.g. 63,844 adopted erosion control practices in
1992/93.

7. Indonesia 50 25 No data.

8. India 19 14.5 18 (male)
10 (female)

9. Syria No data. No data. No data.

10. Egypt 19 19 14
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Processes of Integration

Impetus for Change

Any introduction of new ideas into an organizational system that is essentially conservative
needs an impetus for change. Environmental and sustainable development themes are no
exception. Table 11 presents the evidence of such an impetus from the case studies.

It is evident that sometimes dramatic and catastrophic events have been necessary to
precipitate change [e.g. 2 and 51. In other cases, th.ere have been direct external pressures
from agencies such as the World Bank to introduce environmental themes [7]. Even when
no such pressure is acknowledged, it is clear that practices have changed and that some
impetus has been involved, often in the form of national level legislation. Because the
expectation of funders of projects and environmental lobbyists (e.g. aid donors, international
organizations, environmental groups) has moved towards the explicit inclusion of
environmental matters and because researchers are framing their work in terrns of
sustainability (indeed, it is almost obligatory that the word now appears in research funding
proposals), both policy and practice have been under pressure to chan.ge. This overall
change in the international climate of opinion - with individual country governments and
extension agencies not wanting to be seen out-of-step - may in the final analysis be the most
important single impetus for change. It is a process that this Expert Consultation may seek
to consolidate in those agencies where practices may not yet be matching policy changes, or
where policy On the environment is still ill-defined.

Type of Planning

The process of integration of any new message is not solely about pressures on the system
and the impetus for change. For change truly to occur, the right modes of planning need to
be in place which would allow the wide-ranging implications of environmental themes to be
articulated into instructions and imbued into good working practice.

Planning in agricultural and rural development has characteristically been top-down: i.e.
the analysis of the problem, potential solutions and practical implementation have all been
generated amongst planners and professionals and then imposed on what was hoped to be a
grateful people. Much has been written of the folly of this approach and the need for
participatory planning (a bottom-up approach) where the "beneficiaries" are part of the
decision-making structure.

Environmental issues will be extraordinarily difficult to incorporate in a participatory
planning approach unless it is absolutely clear that rural people will benefit To date, this
message has not been well-formulated and there are only a few instances in the case studies
(e.g. health impacts from pesticides and nitrates) to suggest that enviromnental themes are
going to be spontaneously attractive and high on the priority list of local people. In theory,
by concentrating on key themes such as the relationship between productivity and land
degradation, it should be possible to identify attractive benefits of adopting sustainable
agricultural practices. However, this is a poorly-developed field as yet in which FAO has
a major interest but in which much remains to be done.
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Table 11: Impetus for inclusion of environmental concerns.

Country Case
Study

Impetus for Change

1. United States Original impetus from 1930s "Dust Bowl" conditions which led to emphasis on soil
conservation. Subsequent environmental concerns included as a result of state and
national legislation, pressure from environmental groups and concern from within the
academic community. Some evidence of client demand for environmental inputs on
specific issues, fueled primarily by concern over health impacts. Energy crisis was a
contributory factor, along with depletion of aquifers.

2. Ireland Dramatic fish deaths in 1987 caused unfavourable public image of farming, leading
directly to start of environmental extension campaign. Additional impetus from
government's perception of the environment as an economic asset for marketing Irish
food and tourism; also EC policies and programmes have assisted.

3. Brazil Large scale rural-urban migration, unplanned expansion of urban areas and serious
soil erosion provided initial impetus; led particularly to Northwest Project of early
1970s, focusing on control of urban erosion, expanding later to include peri-urban
and rural areas. Additional impetus from national and state legislation, especially
Law No 6636 of 29.11.74 which created the State Agricultural System and redefined
institutional support and the roles and responsibilities of state government agencies.

4. Mexico Mexico initiated series of strategic changes in its support to the agricultural sector in
the run up to the free trade agreement with the USA and Canada. Main aim was to
increase agricultural production, profitability and competitiveness in the world
market. Key aspect is an analysis of sustainability of agricultural practices and an
evaluation of land potential.

5. Malawi Widespread famines in 1948/9 led to initiation of major campaigns of soil
conservation. Environmental issues have been important ever since, but reinforced
by aid donors and specific projects.

6. Burkina Faso Impetus arose primarily from research and an "intellectual preoccupation" that
environmental and sustainable development themes are necessary.

7. Indonesia World Bank recommendation in 1976 to create agricultural extension agency.
Environmental themes included at outset.

8. India In 1985, Department of Forests and Environment created with mandate to intervene
as a coordinating agency in the programmes of other agencies which have
environmental components, so as to encourage research, education and extension
related to environmental issues. Additional impetus has come from passing of the
Comprehensive Environment (Protection) Act in 1986, and the holding of the 1990
International Symposium on Sustainable Agricultural Development.

9. Syria [No information given]

10. Egypt Integration of environmental concerns began in mid-1970s with a ministerial decree.
Further impetus came with the establishment by Presidential Order of a national level
environmental agency in the 1980s. Process of integration accelerated since 1990
when Egypt adopted new policies aimed at privitization and economic liberalization.
As part of these changes, the roles of the Ministry of Agriculture and Land
Reclamation have been redefined such that main focus is now on extension and
research.
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The beneficial role of natural ecosystems, in particular forests and wetlands, is another
undeveloped topic. This Expert Consultation should consider ways in which the process of
integration of environmental themes into extension might be enhanced by a more attractive
message.

Not surprisingly, Table 12 indicates the dominance of top-down approaches. If the
environmental message is composed mainly of legislative demands on rural land users and
central government decrees to protect the environment, there is probably no alternative to
hierarchical imposition of the message via extension. However, as already noted, there is
a disturbing tendency for environmental issues to be couched in such a way as to blame land
users for creating environmental degradation. The top-down planning approach merely
reinforces such perceptions, inviting the land user to reject the message (and the messenger!).

There are a few positive indicators in that farmer advisory panels, farmer organizations
and local-level extension staff are helping to identify some concerns but this is still far
removed from a true participatory mode in which local people are part of problem
identification, diagnosis, planning and implementation. The gender dimension is largely
ignored.

Table 12: Type of planning in the process of integration.

Country Case
Study

Type of Planning

1. United States Combination of approaches; farmer advisory panels, on which sit men and women,
review extension programmes to assess relevance to current problems and
priorities. Local counties, representing farming communities, have considerable
financial control of extension budgets.

2. Ireland Mainly top-down; some input from farming organizations.

3. Brazil Combination of approaches; community participates in programme identification
through municipal soil committees.

4. Mexico Not clear from case study, but by implication mainly top-down.

5. Malawi Mainly top-down; initial soil conservation strategies developed by colonial
government, and same basic approach used today.

6. Burkina Faso Standard top-down; consisting of (1) problem identification; (2) translation into
researchable questions; (3) experimental research; (4) presentation of results; (5)
professionals plan for transmission of results to rural producers.

7. Indonesia Top-down: no evidence of involvement of farmers in programme design,

8. India Top-down mainly; some evidence of greate,r local involvement.

9. Syria Combination of types; extension staff at village level identify key constraints and
problems; then extension programme designed around village needs.

10. Egypt Largely top-down; increasing local inputs to planning from 1985.
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Training of Extension Agents in Environmental Themes

The integration of environmental matters into the regular extension message also involves
reinforcing the message through training. The importance of training is recognized by, for
example, the T&V Extension System with its monthly two-day meetings for subject matter
specialists and fortnightly training sessions to field staff. On the evidence in the case studies
(Table 13), some specific training on environmental matters is given (e.g. the one-week
intensive seminars on environmental protection given in Ireland) but most is assumed to be
integrated in the general in-service training. The effectiveness of such training is difficult
to establish but is probably variable in quality, intensity and content.

Table 13: Procedures for training extension agents in environmental concerns.

Country Case
Study

Environmental Training Procedures

1. United States In-service training in sustainable agriculture, erosion control, waste management and
pesticide safety.

2. Ireland In-service training through one-week intensive training in environmental protection.
Courses contain a section on conservation and wildlife, taught by the National Trust
for Ireland. One-day, annual refresher courses also offered.

3. Brazil Standard extension rnethods training courses, into which some environmental matters
have been incorporated.

4. Mexico No mention of environmental component in training of extension agents.

5. Malawi A Land Husbandry Centre provides a professional induction course for new recruits,
as well as in-service training. Training in land husbandry practices is also provided
at the Natural Resources College, as part of the Certificate in Agricultural
Technology.

6. Burkina Faso Conservation and refforestation are now an integral part of advanced training for
extension agents.

7. Indonesia 1n-service training of existing extension staff through seminars and workshops run by
university and research centre staff.

8. India Environmental components incorporated into regular training for Subject Matter
Specialists and extension personnel. Training done by State Agricultural University
and the Advanced Training Centres.

9. Syria Environmental matters built into regular training, with components on soil and water
conservation, IPM, biological control methods, use of farm inputs, waste disposal,
forest protection and range management.

10. Egypt Environmental concerns incorporated into existing training.



174 Annex 5: Environmental Themes in Agricultural Extension

Programme Development in Environmental Matters

Table 14 lists the intended programme developments from the case studies. The information
base is only partial, but the inevitable impression is that the large demands currently imposed
on formal extension systems mean that new developments are only reluctantly included in
future work programmes.

Table 14: Programme development in environmental matters.

There is a general tendency to load extension agencies with more and more tasks,
especially in developing countries. In Africa, for example, field staff often have
responsibility for input supplies and organization of credit, as well as technology transfer and
liaison with local people. In such circumstances, an added remit in new programmes on
environment and sustainable development is unlikely to be achievable. The situation in
developed countries, where extension is being increasingly privatized, is somewhat different
but no less challenging. New developments demonstrably have to have short-term returns

Country Case
Study

Programme Development

United States Recent grant funds to develop new materials on environmental topics. No plans to
charige current emphasis or to integrate environmental messages into overall
extension.

2. Ireland Broadening of programme to include components on countryside management and a
new programme on nutrient management.

3. Brazil No infor ation.

4. Mexico No information. However, the agency is undergoing a process of consolidation and
has initiated a voluntary redundancy scheme for technical and administrative staff.
The implication is that environmental activities will also be reduced.

5. Malawi A project to integrate population issues into the curricula of agriculture and forestry
training programmes has been initiated. Campaigns in catchment conservation, gully
reclamation and borehole afforestation are being expanded. Research into environ-
mental issues at University of Malawi is being increased.

6. Burkina Faso Greater priority continuing to be attached to environmental issues; development of
specific training inputs (e.g. afforestation) as well as an integrative training approach
("tram commun"). Further development of training hampered by demands of
Structural Adjustment Programmes.

7, Indonesia Development of specific programmes in certain fields (e.g. integrated pest
management) and programmes (e.g. agricultural intensification).

8. India Programme development currently rests on individual effort and commitment of
agents; no agency-wide programme development is reported.

9. Syria No information.

10. Egypt With the 1990 policy initiatives, environmental matters are expected to receive
greater priority, rising to 60% of all extension activities.
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on investment and they have to overcome the (sometimes prejudicial) interests of the bodies
providing extension advice. Agro-chémical companies have every interest in providing
advice on the safe use of pesticides but not on the reduction in application rates to meet
overall environmental standards. Commodity boards will advise on optimum production
methods for their crops but will understandably neglect intercropping or agroforestry. In
such situations, environmental messages that are not in the immediate interest of the promoter
need to be inserted in a broader package of benefits for the land user. Is such insertion to
be done legislatively [cf. case study 1], by authoritative direction [9], by general persuasion
[3] or by allowing interest groups and environmental lobbies to have free reign?

This Expert Consultation might consider how the environmental message might replace
or reorganize current messages in developing countries. Sustainable agriculture is potentially
a theme which could unify the extension message. But the current reality is that such a
theme is crowded out by day-to-day pressures on field staff and the whole extension system.
In developed countries, how can the interests of extension advice providers be related to the
environmental message and the needs of society? With the increasing commercialization of
agriculture, this last question will apply to developing countries also.

Conclusion on Integration

A full integration of environmental and sustainable development themes has to be seen as the
ultimate goal of protecting the long-term viability of rural land use. Only if integrated can
these themes enter the mainstream of extension. "Special pleading" for the environment is
probably an essential interim measure to raise awareness, but any message which continues
to rely on making special cases is not itself sustainable. In the end, the message has to be
in the interests of both the promoter (extension agency) and the client (land user).

The situation pertaining today is that full integration has not been achieved by any
extension system. In some programmes, environmental concerns have been reasonably well
integrated, but the number of issues addressed is small. In other programmes, environmental
matters have simply been tagged onto existing programmes. Most new developments are
aeared to making distinct environmental inputs to training and work schedules. This process
may need to be accelerated with the ultimate aim of making environmental issues inseparable
from the production goals of farmers and the needs of society for a safe and secure
environment.

Lessons

As they move towards the goal of promoting envirornnentally-friendly and sustainably-sound
agricultural practices, national and regional agricultural extension agencies need to know
what other agencies are doing and what lessons have been learned internationally. This final
section draws together the experiences in the case studies to highlight positive and negative
lessons that might inform extension and suggests an agenda of what might constitute "good
practice". By ),vay of conclusion, the three objectives specified in the introduction are
formulated into three principal questions:
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Have extension institutions adapted to the new environmental imperatives and priorities?

This review of ten case studies suggests that the majority of environmental issues being
addressed by extension programmes are conventional topics, closely linked to increasing farm
productivity. Mentioned by nearly all countries, the use of farm inputs was the commonest
"environmental" topic. This includes not only the safe use of pesticides but also fertilizer
regimes and chemical inputs in order to maximize production in a cost-effective and efficient
manner. The message is often little different from previous extension efforts, except there
is now greater emphasis on integrated pest management and there is concern that inputs
should not be used in a wasteftil manner for fear of polluting the environment. Other
common extension messages promoted soil and water conservation and appropriate cropping
systems. Again, the content of such messages has hardly changed. The "environmental" tag
and the goal of sustainable development are useful means of repackaging and repromoting
standard practices. In other words, the new imperatives may be reshuffling the priority order
of extension messages but little fundamental change in the messages themselves has occurred.

The review also demonstrates that environmental matters receive a relatively small
proportion of the time and funding allocations of extension agencies, and that few specialized
staff have been employed to deal with environmental concerns.

Part of the weakness in adapting to the new imperative may lie in a generalized failure to
access appropriate sources of environmental information. Missed opportunities are evident
in the abundant messages emanating from the international community on subjects which
transcend national boundaries or with which other agencies have had to grapple: e.g.,
flooding, sedimentation, global warming, biodiversity. Further opportunities are available
at the local level with learning from individual innovative farmers whose practices are
environmentally-sound and from farmers' groups and NG0s. The last is especially strong
on environmental issues.

There has, therefore, been no radical transformation of extension agencies. Instead, issues
have been reclassified. Soil conservation in the United States of the 1930s was a production
issue; today it is an environmental concern. A gradual broadening of the extension agenda
is also evident. There is a tendency to react to any new situation by adding more topics to
the extension man.date. With the broadening comes the danger of dilution of the impact of
any single message.

The effect of concentrating on production-oriented environmental issues and repackaging
existing messages is to keep the focus of topics relatively narrow. Subjects which are not
directly related to productivity or to compliance with enviromnental legislation (e.g.
biodiversity and habitat conservation) receive scant attention. Similarly, the concept of
sustainable development has not really been addressed and is elusive - it remains the preserve
of academics and senior professionals, while land users and field staff will often see it in a
negative context, limiting production and giving greater on-fann costs and restrictions.

Should we be surprised or even disappointed in the current situation? No. Farming and
rural land use have other imperatives also, such as immediate survival in a worl.d economic
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order that is itself not conducive to environmental issues. The reaction of extension agencies
reflects that:

increasing the efficiency of production and "food security" remain the primary concerns
of most agricultural ministries;

farmer demand for extension services is also production-driven. The economic situation
faced by many farmers is so precarious that the over-riding concern is one of enhancing
profitability, usually by means of increased inputs;

the concept of "sustainable development is vague, ill-defined and used more for rhetoric
than reality. Consequently, agencies have difficulty translating the concept into practical
action.

Can extension agencies, as currently constituted, be adapted to take on board environmental
and sustainable development themes?

The case studies demonstrate that there is still large scope for integrating environmental
concerns into existing extension programmes. Although the current situation may seem
somewhat inadequate, the potential for expanding the breadth of environtnental topics is
considerable. A number of positive indicators make such expansion both desirable and
feasible :

the experience of at least one agency (Ireland) shows that environmental issues can be
effectively addressed without major organizational change, increase in funding or
additional staff;

f-.) many environmental topics can be incorporated into existing programmes. Tagging the
safe use of pesticides, for example, to integrated pest management makes sense for farm
profitability and the environment;

although farmers rate production issues above environmental concerns, this does not mean
they are uninterested in the future. Several case studies implied that rural communities
wanted to learn more about environmental topics and were willing in some instances
voluntarily to change their behaviour. A challenge for research is to identify under what
circumstances farmers might change practices without compulsion or the threat of fines
for non-compliance;

many NGOs are involved in environmental programmes Considerable scope exists for
formal collaborative programmes utilizing the pioneering zeal of NGO workers but within
established structures. On environmental issues, NGO documentation services are a
potentially rich source of information. .Examples are few in the case studies of
collaboration between NGOs and government extension services, but several useful
partnership agreements betw-een NGO development agencies and government institutions
are in operation in the rainfed fanning areas of Rajasthan and eastern India.

Negative factors need to be addressed also. These include the conservative and
hierarchical nature of some extension agencies, where any change will be resisted.
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Environ.mental topics are often seen as just another layer of extension messages to be added
to the ever-growing demands on field staff, and yet more information to put onto overloaded
farmers. Professional and career advancement requirements are more easily measured by
output indicators rather than immeasurable erwironmental themes. Salary levels for field staff
are often hopelessly inadequate. Corruption and political interference are problems in some
places. A particular problem for some extension agencies is the mutual suspicion between
NGOs and government. However, many of these difficulties are common to all organizations
and it would be wrong to load the environmental debate with the burden of solving all such
generalized issues. The challenge of ensuring sustainable development can realistically only
be tackled incrementally and piecemeal, utilizing the various opportunities as they present
themselves. Radical restructuring may need a stronger unifying theme than is currently
offered by the concept of sustainable development.

There is, then, a good potential for the further development of environmental themes
within the general agricultural extension programme. Advancement is more likely if the
message is fully integrated with themes that are immediately relevant to the farming
community, rather than as a separate programme. Various models for undertaking
integration are indicated by the case studies: this Expert Consultation should consider the
comparative advantages of each.

What changes might assist the process of achieving sustainable development through
agricultural extension?

This analysis has as its most challenging objective the identification of policies and practices
which might constitute "good practice" . The experiences summarized in the ten case studies
suggest that the follovving factors should be considered, if integration of enviromnental
concerns is to be successful:

National Level Environmental Legislation: In several case studies, the impetus for
inclusion of environmental themes has come from national environmental legislation. An
inevitable outcome of this impetus is that extension is used for the enforcement of policy.
Nevertheless, countries such as the United States have seen the need to help farmers
understand and comply with new regulations. Where compliance is essential and this role
of extension does not jeopardize other functions, national environmental legislation appears
to be an effective way of increasing the environmental content of extension programmes.
There remains a doubt as to whether this approach is itself sustainable, but in the right
circumstances it may be a useful buffer in time while the environmental message becomes
fully integrated into good farming practice.

Environmental Mandate: Environmental programmes are stronaest where the
environmental mandate of the extension agency is most explicit. Ideally, this mandate should
be enshrined in a mission statement of the agency. Ad hoc decrees from, for example, a
government minister, are subject to change and have a lower status with extension staff.
Implicit mandates arising from the interpretation of general policies can be important, but are
subject to alteration and reinterpretation.
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Liaison and Collaboration: Partnerships across ministries, agencies, research and
educational institutions, and NGOs are a vital way of ensuring the security of the
enviromnental message. Such collaboration needs to be formalized because of past distrust
between organizations. Good examples are the Indonesian memorandum of understanding
between the Ministry of Population and Environment and the Ministry of Agriculture, and
the training provided by the National Trust of Ireland. NGO collaboration is especially
valuable because of its low cost, access to people at local levels and the high motivation of
workers. Because of the central importance of research in support of identifying sustainable
agricultural practices, particular emphasis should also be placed on developing linkages with
envirom-nental research and protection agencies. In some countries, strengthening of
environmental extension activities probably cannot be achieved without also assisting
environmental agencies.

Staffing and Training: These need to reflect environmental concerns by including: the
provision of specific environmental training modules for existing staff; integration of
environmental dimensions into standard curricula of initial extension training, "training of
trainer" courses, and primary, secondary and tertiary education; and the recruitment of
environmental specialists to the full-time staff. As a general goal, the recruitment of female
extension agents would enhance the effectiveness of the environmental message to women
who, in some countries, make up the majority of land users.

Programme Planning: The most effective agricultural extension proarammes employ a
combination of bottom-up and top-down planning (Roling, 1988). This applies particularly
to environmental messages which need to reflect both the interests of the land user and the
long-term security of future generations. Environmental messages may conflict between the
two clientele: society may ask for something which is not in the individual interest of the
land user; and the land user may carry out practices which impact on others in society. {It

has to be said also that some messages are beneficial to both groups, and it is these which
should be targetted first]. Planning must resolve conflicts and the only way to ensure a
respect for the interests of both land users and society is to employ bottom-up and top-down
planning together - in effect, a participatory dialogue.

Environmental Topics: The number of topics must be broad in order to encompass the
array of practices that impinge on the environment. Essential components for most physical
environments must include: soil and water conservation; biologically-based practices such as
rotations and green manuring which naturally conserve soil quality; reductions in use of
inputs to levels which are cost-effective, biologically-efficient and safe to society. Not to be
forgotten are the more difficult issues of biodiversity, habitat conservation, pollution and
other aspects which may not in the immediate future have an obvious pay-back to the land
user who is asked to consider such concerns. Sustainability should be promoted as a specific
goal by making explicit how a change in practices is to the benefit of all. If farmers are
expected to bear an environmental cost on behalf of society, such explicit analysis would
provide the basis for subsidy payments.

Sources of Environmental Message: In order to capture the diversity of environmental
messages, especially those not immediately related to production issues, a greater utilization
of non-standard sources of information needs to be promoted. Standard sources such as
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agricultural research centres will continue to provide some aspects such as pollution.
monitoring. However, more innovation is needed in (a) providing appropriate materials con-
taining the message from international and local sources such as farmers' groups, and (b)
increasing the capability of extension agencies to access these sources. The importance of
developing and validating messages derived from individual land users whose practices are
environmentally-sound should be stressed.

Methods and Target Groups: Methods vary according to country and local situation,
and some would not be appropriate to all situations (e.g. television). But, as a general rule,
the strongest progranames use a variety of media with different methods for different target
groups and address a wide variety of audiences. Different approaches with better targeting
need to be made to rural producers, agricultural institutions (e.g. input suppliers, credit
organizations), urban audiences, and youth. Special efforts need to be made to reach the
poor, the illiterate and semi-literate, and women.

Evaluation: Both the materials and methods used need to be assessed for effectiveness.
In the Andhra Pradesh case, "there is an immediate need for systematic scientific verification
procedures to formulate appropriate messages...At present the message preparation, its
assessment for its technical quality and relevancy by involving concerned target groups is
totally absent, and it is one of the greatest weaknesses." The candour of this Indian comment
could have been repeated for most of the case studies, and it would be worthwhile to
consider bow effectiveness assessment could be developed in different institutional settings.
Evaluation needs to move beyond standard reporting procedures dealing with, for example,

the number of farmers attending meetings, toward an assessment of changes in people's
knowledge, beliefs and attitudes. Measurable changes in behaviour would be a profitable line
for investigation.

The effect of these "good practice" components is to integrate environmental and
sustainable development themes into agricultural extension programmes. It is this integration
which is fundamental to the transmission of environmental messages. Unlike environmental
programmes which are simply tagged onto conventional extension, a fully integrated
programme cannot be separated if funding or political support dwindle. By integrating
environmental concerns so completely that they cannot be singled out as separate or
dispensable issues, the goal of sustainable development itself will be more sustainable.

The transmission of the environmental message will be enhanced if the message is related
to the benefits it brings to the land user and to society. Farmers are rational beings, and will
generally react positively to messages which either are individually favourable or have a
benefit to society. In this context, the message needs to be presented in a positive, holistic
way, aimed explicitly at iinprovement of livelihoods. Restrictive legislation and compliance
orders may sometitnes be necessary, but are unlikely to ensure long-term success by
themselves.

Finally, it is perhaps tempting to conclude that extension systems need radical restructuring
in order to take on environmental and sustainable development themes. Our case studies
show that with goodwill, help from the international community, and sometimes modest
changes to policy and working practice, environmental issues can be supported. Innovative
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methods, a reordering of priorities and collaboration with other organizations can achieve the
goal of a more effective extension service, geared to the imperative of sustainable
development. This Expert Consultation should be seen as a small but significant step in
assisting national and regional extension services to adapt to the new demands.
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