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SUMMARY OF THIS MODULE 

Why Learning AgriCultures?
Over the years, the readers of ILEIA’s magazines, as well as our international partner network, have asked for support 
material explaining the principles behind sustainable small-scale farming. With 25 years of publishing practical cases 
from around the world, ILEIA has a wealth of material for exploring this subject. The Learning AgriCultures series 
is our response to this request. As sustainability is a concept that translates differently according to the speci!c local 
conditions, this series does not intend to offer solutions to all the problems. Its objective instead is to stimulate a learning 
culture about small-scale farming sustainability. Through probing questions, and a variety of educational resources, we 
hope that this material helps feed into discussions and re"ection on the important contributions of small-scale farming, 
and what sustainability means in students’ particular contexts. The series is not intended as a !eld guide and does not 
focus on technical details about farming methods. It does however suggest further references for digging deeper into 
technical questions. 

Who is it for?
Learning AgriCultures is a learning resource particularly useful for educators seeking support material for explaining 
about sustainable agriculture in their courses, at a university or college level, in special NGO training courses or 
elsewhere. Courses where this series could be useful include agriculture, rural development, environmental studies, 
research & extension, agricultural policy-making, for students primarily but not exclusively working in developing 
countries. 

What is in it and how can it be used?
The Learning AgriCultures series of seven modules is dedicated to understanding small-scale (family) farming and how 
it can become more sustainable. Each module has three learning blocks, looking at its theme from the perspective of: 
1) the farm, 2) issues in the wider context affecting farming, and lastly 3) sustainability approach and governance issues. 
These learning blocks are followed by a section of educational support material. Educators can choose from practical 
cases (mostly drawn from 25 years of articles in ILEIA’s archive), exercises, games, photos, videos, farmer visit checklist 
as well as further references (free books and websites) to supplement their courses. A glossary of dif!cult terms, drawings 
and diagrams help explain concepts throughout. Through suggested questions, practical examples from around the 
world, and different kinds of resource material, educators can make their own lesson plans choosing that which is 
relevant to their own regional context.

Module 1 • Sustainable small-scale farming
Module 2 • Soil and water systems
Module 3 • Cropping systems
Module 4 • Livestock systems
Module 5 • Labour and energy in farming
Module 6 • Markets and !nance for small-scale farmers
Module 7 • Knowledge for small-scale farming

Learning AgriCultures: 
Insights from sustainable small-scale farming

Foreword to Learning 
AgriCultures series
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Summary 
of this module 
Most farmers in the world have small-scale farms. About 1.4 billion people 
depend on small-scale farming for their livelihoods. Most farm in rural areas, 
yet a growing number are urban farmers – producing a large proportion of the 
vegetables, meat and dairy products consumed in the cities where they live. All 
of these farmers grow a large percentage of the food consumed in their region. In 
fact, many crops are grown mainly by small farmers. And some of these farmers 
are among the most ef!cient producers, outdoing all others.
 
There is huge variety of small-scale farmers - a family living in the Andean 
highlands farms in a different way from a family in the Sahel, in the delta 
regions of Bangladesh, or in more temperate areas of the North. In spite of the 
tremendous diversity, small-scale farmers share some common characteristics, 
such as being family-based, having a smaller size, and being engaged in a diversity 
of activities. They have an important role in food production and in keeping rural 
areas and communities vibrant. 

Yet, in many areas, most of the rural poor are small-scale farmers. For various 
reasons, these farmers are not able to sustain their families by growing staples for 
their subsistence needs alone. They may need to increase their cash income from 
their farms, or seek a variety of income sources, with some members of the family 
moving elsewhere to work.

Certain trends around the world work against the survival and sustainability 
of small-scale farming. Support systems are not necessarily loaded in favour of 
small-scale farmers. Pricing support, the issuing of land concessions, research, 
marketing systems are often biased towards large agribusinesses. In addition, 
natural resource systems are under pressure and climate change adds to 
variability. These trends amplify the already risky and unpredictable conditions 
under which small-scale farmers operate.

Module 1 is the introduction for the Learning AgriCultures series. Subsequent 
modules provide a more in-depth and practical focus on different aspects of 
sustainable small-scale farming. This module can alternatively be used as a stand-
alone short course, to provide an overview of small farm sustainability.

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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Guide to educators
PURPOSES OF MODULE 1

Figure 1: Educators, the target 
group of Learning AgriCultures  How to teach Module 1

Based on review, about 48 hours will be needed to teach this entire module, 
including conducting an interview with farmers. Educators will need to decide 
for themselves whether to use the entire module or parts of it when making their 
lesson plans.

The total time required and duration of each lesson will vary depending on 
the level of students, the knowledge of the educator, and how many of the 
educational resources as well as assignments you choose to include in the course. 
An important component is to visit and interview a farmer – for students to 
understand the practical realities of farming systems.

 What is in the module
This module is the !rst one in the Learning AgriCultures series. Module 1 
includes three Learning Blocks, and section with Educational Resources. The 
three Learning Blocks follow the basic structure and approach of all modules in 
Learning AgriCultures. The blocks build up information on the module’s theme 
according to: The farm  ! The wider context ! Sustainability and Governance 
of the theme. This module differs slightly from the subsequent modules in 
that the last sub-section of each learning block offers some deeper Background 
Information on the block’s topics. The learning blocks are followed by a  !nal 
section with support materials for educators to make lessons more insightful and 
practical. 

For educators:
•  to have different resources to support teaching about sustainability issues and 

small-scale farming.

For students:  
•  to re"ect on the situation of small-scale farmers in their region and around 

the world; and
•  to learn about sustainability issues and small-scale farming.#

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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GUIDE TO EDUCATORS

Speci!cally, the content of this module is as follows:

LEARNING BLOCK 1:
Small-scale farmers and their farms
This block provides an analysis of farms as systems that are composed of different 
sub-systems and factors of production. It concludes with background material on 
the unique characteristics of small-scale farming.

LEARNING BLOCK 2:!
Small-scale farming in the wider context
In this block, the wider context of the farm is highlighted, focusing on ecological, 
socio-cultural, economic and political aspects. Attention is given to important 
large-scale trends (“drivers of change”) that affect farmers around the world to 
different extents. 

LEARNING BLOCK 3: 
Sustainability and governance of small-scale farming
By taking a systems approach to farming, the issue of sustainability becomes 
easier to understand. In the third block, ideas for improving the sustainability of 
small-scale farming are introduced as well as a look at governance issues. In the 
background material, a brief overview is given of different kinds of sustainability 
approaches from around the world. 

EDUCATIONAL RESOURCES:
This section consists of different kinds of support material for educators to 
stimulate deeper insights and discussions in-class or as assignments. Throughout 
the main texts, boxes of suggested questions are indicated by the symbol found in 
Figure 2; and links to resources (see list below) are indicated by Figure 3. 
•!!Cases and articles: Stories of four small-scale farmers from around the world 

are provided, as well as suggestions for further reading and assignments based 
on articles from ileia’s magazine archive. The four stories offer contrasting 
examples to better visualise the theoretical information.

• Games: for in-class, to help deepen understanding of soil and water systems;
•  Videos: for in-class, to complement the teachings with visual examples from 

around the world;
•  Farmer interview: suggested visit with a small-scale farmer, checklist and 

further on-farm exercises for students; and
•  Further references: suggestions for free books and guides, and interesting 

websites with links to a  number of other resources.

 Glossary for the whole series
This is separate to the module and includes de!nitions for dif!cult terms for the 
whole Learning AgriCultures series. 

Figure 2: Symbol to indicate 
link to suggested questions

Figure 3: Symbol to indicate 
link to educational resources
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Small-scale farmers and  
their farms

1

What do we mean by small-scale farms? And why is 
small-scale farming signi!cant? While recognising 
the vast diversity of farms, this !rst learning block 
presents some common traits and general issues 
within a systems thinking perspective. Through 
questions, stories and suggested exercises, discussion 
can be stimulated to get a better understanding of the 
world of small-scale farmers.

LEARNING BLOCK 
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 1.1 Introduction

Almost a billion and a half people around the world make their living from 
small-scale farming. This number is so large that productive, sustainable small-
scale farming holds a key to reducing poverty, increasing economic growth, and 
improving environmental conditions. It is important to understand the potentials 
and constraints of small-scale farming, to see where the opportunities for 
improvement are. While there is so much diversity in farms and the conditions of 
farming, this is no simple task. With this learning block, we try to make sense of 
small-scale farms using different kinds of information and ways of analysing them. 

When people think of farms, they have a certain picture in their minds about 
them. Telling stories of different real-life small-scale farms helps to convey 
their rich diversity and complexity – but also makes it possible to recognise 
the similarities as well. Four stories are offered in this module, of small-scale 
farms from around the world. These (or even better, use your own stories) 
can be referred to, to help bring the theoretical information alive. Other 
educational resources include exercises and video ideas. The learning block 
ends with a “Background Information” section, providing an overview of unique 
characteristics of small-scale farms.

For inspiration, read R2.1.1, 
R2.2.1, R2.3.1 or R2.4.1 for 
four examples from around the 
world. 

 1.2  Making sense of farms

Every farm is a unique agroecosystem. It is also a complex, interwoven mesh 
of soils, plants, animals, implements and people, operating within a speci!c 
landscape, climate and society. One way to make sense of the complexity of 
farming is to look at farms in terms of “systems”. Taking a “systems thinking” 
approach focuses on interrelationships between elements on the farm and 
patterns of change rather than focusing on the elements alone. This approach 
is based on the belief that the different parts that make up a system can better 
be understood by looking at them in relation to each other and to other systems, 
rather than in isolation.

It is helpful to start the discussion with a story of one or two small family-based 
farms typical to your region. Try to give an overview of different aspects of the 
farm – the types and mix of products (crops and livestock) coming from the farm, 
the resources at the disposal of farmers there, how much land they typically can 
farm, soil characteristics, water availability, the farmers’ approach to farming and 
the practices they use. 

Looking at a farm as an example of a system, it consists of a number of elements 
that interact with one another in order to function as a farm. Elements on the 
farm include the soil, water, plants, animals and people working on it. These 
elements interact with one another to function as a farm – a place from which to 
gain a livelihood, to produce food and other products. 

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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LEARNING BLOCK 1: SOIL AND WATER PROCESSES AS PART OF FARM SYSTEMS

How the system is de!ned depends on the level focused on – or where the 
boundary around it is drawn. The system’s boundary is not !xed and it is also not 
closed as there are "ows inside and across boundaries. For example, if a farm is 
de!ned as a system, then it is clear that water comes into the farm from outside 
its borders, and farm products "ow out of the farm to be sold or exchanged in the 
market or elsewhere. 

While a farm can be considered as a system in itself, it can also be looked at 
as being composed of many small systems. For example, the nutrient cycle is 
a sub-system within the farm, in which nutrients "ow between the soil, plants, 
animals and people in it; or the sub-system of water cycling through the farm. By 
widening the system boundary over a larger area, the farm can also be seen as part 
of a wider system of farms in an area, in which farmers share the same resources, 
including water, grazing areas or forest; they might also share labour or draught 
animals, for example. The cycling of nutrients within the wider area also looks 
different. What were nutrient losses from the farm when products were sold in the 
market, for example, are simply part of the wider nutrient cycle in the area. 

In this section, we will move beyond the "ow of resources, to look at farms on 
another level. While all farms are very complex and distinct, some basic concepts 
we !nd important are highlighted in this section, to help understand small-scale 
systems better. These concepts are introduced here, but will be deepened in the 
rest of the Learning AgriCultures series.

1.3.1 System of inputs and outputs

  1.3 Looking at farms in terms of a model

Figure 4: An example of some  
resource flows in a farm that 
itself is a system of inputs and 
outputs.

Understand the concept 
of systems better through a 
simple exercise on the "ow of 
resources within a farm. Go to 
Exercise R1.1. 
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MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

A farm as a system can be brought down to a simple de!nition: people interacting 
with ecological resources for their livelihoods. How the farmer “manages” the re- 
sources available to the farm greatly determines how well the system functions and 
how productive it will be. As explained above, farms are not closed systems, and 
there are always "ows within and across their boundaries. These elements are often 
described in terms of “inputs” and “outputs” (see Figure 4). 

Things that "ow over the farm boundary can therefore be looked upon as an 
input. They are usually thought about in terms of physical resources such as 
inputs like seeds or water or the labour involved, but inputs also refer to less 
tangible elements like technologies, skills and knowledge. Especially when 
looking at farmers with few cash resources, inputs are often distinguished between 
locally available resources - and “external inputs” bought in the marketplace or 
elsewhere.

Outputs refer to that which "ows out of the farm. Outputs are usually thought of 
in terms of production of crops, animals, and other by-products such as manure, 
or value-added products such as crafts or herbal mixtures. Many of these products 
can either be consumed internally or recycled within the farm (some refer to 
these as “throughputs” - e.g. using manure in the farm to improve soil fertility); 
or be taken out of the farm system to be sold, exchanged or given away. But 
outputs also include “losses” from the farm system (e.g. leached nutrients or water 
evaporating). As with inputs, outputs are not only physical products, but also 
refer to less tangible elements like improved skills and knowledge, or ecosystem 
services such as contributing to a beautiful landscape. 

It is very dif!cult to adequately quantify all the "ows found on a farm although 
some scientists try to do this. In general, for a system to be functioning well – 
and for a farm to be sustainable – the outputs should not exceed the inputs (see 
Learning Block 3 for more on sustainability). However, for farming to be able to 
provide a pro!table income, the value of outputs should be higher than the value 
of its inputs.

Looking at the resource "ows 
in the farms made by the 
students, ask them to describe:
"! What are the inputs and 

outputs, and those elements 
that are consumed or 
recycled within the farm?

"! Where do the inputs come 
from?

1.3.2  Farmer worldview & action 
perspective

Everyone has a worldview, which is their perspective on life, work and their place 
in the world, as well as their individual prioirties. While worldview plays a very 
important role in decision-making, it is something abstract and dif!cult to de!ne. 
It is the overall perspective from which a person or group sees and interprets the 
world, and their collection of beliefs about life and the universe that in"uences 
their strategies. It refers to assumptions and images that have an effect on people’s 
motivations in life and in this case their farming goals. Worldview also refers to 
how people view their position in terms of gender equality, relationship with 
nature, etc. For example, men and women farmers have different priorities on the 
farm and therefore concentrate on different tasks they !nd important; however, 

Figure 5: Worldview plays 
an important role in farmers’ 
decision-making.
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LEARNING BLOCK 1: SMALL-SCALE FARMERS AND THEIR FARMS

they can still have quite a similar worldview. Over time, people’s worldview 
changes because of changes around them. 

Although many people can have the same kind of worldview (for instance 
through religious or cultural beliefs), what they do with it, or their “action 
perspective”, depends on their personality and experience (for example, some 
people are risk-takers, while others are much more careful; also, some people are 
born leaders, and others are happy to be followers). 

Understanding farmer families’ worldviews and action perspectives helps us to 
understand their decisions about how they organise and manage their farm. It can 
for example have an impact on what input choices farmers make, and how to use 
them, though it may also have to do with changing opportunities. For farmers to 
move from subsistence to market-orientated agriculture, or to start using different 
inputs and resources, their worldviews may !rst need to change.

"! How do students think a farmer who produces for the market thinks and acts differently from a more traditional 
subsistence farmer or a pastoralist. What about a woman farmer as opposed to a male farmer?

Ask students to think about their own worldview when answering the following questions:
"! What is more important to you: earning money or something else?
"! What do you do with your extra money – put it into a bank account, invest in something for the long-term, or buy 

things to consume right away?
"! What do you do in your daily life because of religion?
"! How do you view animals in your life? Do you have different feelings about different kinds of animals?
"! Do you think that women and men have speci!c types of tasks to ful!l?
"! If you have a daughter and a son and you only have enough money to educate one of them, who would you 

choose and why?
"! How different is your worldview to that of your grandparents? How do you know this? What does this say about 

worldviews over time?

1.3.3  Land, Labour, Capital and 
Knowledge: four factors of production

The term “Factors of production” comes from an economic phrase describing 
resources (inputs), which are used to produce goods and services (outputs). These 
factors are also known as productive inputs. Common de!nitions of factors of 
production of farms all include at least the factors of land, labour and capital. A 
fourth factor that we consider to be important for understanding farming systems 
is: knowledge. These four factors are de!ned below. Small-scale farmers usually 
suffer from limitations in their factors of production, and therefore this section 
ends with a short look at how shifts in emphasis occur between the different 
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MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

Land as a factor of production 
This refers to the farm’s land base, whether it is in one !eld or divided into 
different parcels, as well as its agricultural qualities (e.g. topography, altitude, soil 
type, and natural water and nutrient cycles). All of these characteristics set limits 
on farming activities (e.g. number and size of livestock) that can take place on the 
farm. They also affect whether production can be intensive (when there is little 
land available) or extensive. Lastly, having secure access to land, whether it is a 
private or communal landholding, has an impact on how farmers manage their 
land; for example, whether they will want to invest more in long-term activities 
such as forestry. In Learning Block 2, attention is given to some general trends 

Figure 6: How much land is 
accessible to the farmer - and 
what quality of land?

factors in order to compensate for limitations in the others. How farmers manage 
their factors of production not only affects their farm’s productivity, but also their 
capacity to adapt and respond to changes.

 Use the Four Stories of farmers from around the world to respond to questions in this section.

Story R2.1.1 Story R2.2.1 Story R2.3.1 Story R2.4.1

Amir lives with his two 
wives and their twelve 
children in a rural valley 
in Mozambique, southern 
Africa. Through rain-fed 
agriculture, they grow a 
variety of vegetables, fruit, 
and staple crops including 
maize, sorghum and 
millet, mostly for their 
subsistence needs. They 
also have mixed small and 
large livestock.

Andres, his wife Ana and 
their seven children live 
in Piura, a dry, "at area 
in northern Peru, South 
America. They own a two-
hectare !eld, where with 
the help of irrigated water 
from a communal source, 
they grow maize and rice 
alongside cotton as their 
main commercial crop. 
They also keep mixed 
small and large livestock.

Mana Alice is a single 
mother of three living on a 
hot and humid hilly island 
in the Philippines. She has 
access to just under one 
hectare of land. There, she 
grows different varieties of 
rice, but also has a home 
garden with coconut trees, 
vegetables and fruit as well 
as chickens. These barely 
meet her family’s home 
consumption needs, with 
excess going to the market.

Ten years after buying 
12 hectares in a dry, 
mountainous area of 
southern Spain, Aspen and 
David have established a 
mixed organic farm with 
eco-tourism possibilities. 
They rehabilitated the 
degraded land with mixed 
trees, shrubs, perennial 
plants, and grape vines. 
They produce vegetables, 
nuts, fruit and honey, and 
raise small livestock.

(e.g. population pressure, agricultural modernisation) which affect the amount of 
land available to small-scale farmers. 

Besides the land itself, the "ow and retention of water and nutrients on the land is 
fundamentally important to its productivity. Farmers are interested in getting the 
most out of these "ows, and want to minimise losses from the farm. This subject 
will be treated in detail in Module 2: Soil#and Water systems.
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LEARNING BLOCK 1: SMALL-SCALE FARMERS AND THEIR FARMS

Capital as a factor of production 
Capital is often de!ned in terms of the “!ve capitals” (human, natural, social, 
!nancial and physical or manufactured), which are also referred to in the 
Sustainable Livelihoods Framework (see Glossary). To keep this discussion 
simple, “capital” in this module refers to cash available or things that can be sold 
for cash. In many rural societies, savings are in the form of cattle or other livestock 
that can be sold in times of emergency. Capital is also available from local credit 
systems – formal and informal.

The possibility for farmers to raise capital depends on many aspects on the farm: 
for instance, having good storage facilities, being able to improve the quantity, 
diversity and quality of farm products and services, possibilities for adding value, 
as well as access to markets.

The amount of money that a farmer can (readily) mobilise has a great effect on 
the kinds of choices that can be made in terms of bought inputs, as well as further 
investments in farm equipment, buildings and more livestock. Ready capital also 
determines whether it will be possible to hire labour, for example. This subject 
will be treated in detail in Module 6: Markets and Finance.

Labour as a factor of production
Labour can be looked at in terms of hours or number of labourers needed to 
get the farm work carried out. How many labourers that are available is very 
important in determining the types of activities possible and how intensively the 
land can be worked (i.e., the more intensive, the more labour is needed). For 
example, some crops are more labour-intensive than others (e.g. horticultural 
crops as compared to cereal crops). The number of labourers available can 
affect whether peak activities can be done, and on time. For example, late 
preparation, sowing, weeding or harvesting can have an adverse effect on yield. 
The management of labour, the farm equipment available, as well as the use of 
draught animals and mechanisation, greatly affects farm activities and the quality 
and quantity of production. 

In small-scale farms, it is often seen as an advantage to have family members 
working on the farm because they do not need so much supervision, and are 
prepared to work long hours in a way that hired hands are not. However, whether 
family members can work on the farm depends on how productive it is, as well as 
whether (better) opportunities for off-farm employment exist. Many farm families 
include members who work off-farm – sometimes far away – and who supplement 
the family income with remittances.

The “division of labour” is another important issue in farming. In many societies, 
certain tasks are considered to be male or female tasks, and there can also be 
gender division on who can make decisions about those tasks. Studies have 
shown that in almost all societies – and particularly in rural areas – women tend 
to work longer hours than men. Besides their food production activities, women 
are usually responsible for preparing and processing food while also caring for 
children and elderly members of the household. How children participate in 

Figure 7: Does the farmer family 
have access to capital - money?

Figure 8: Can the family carry 
out all the work to be able to 
produce enough? Who does 
what and is there access to 
equipment or energy?
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Knowledge as a factor of production 
Knowledge can be described as the result of perceptions, learning and reason. 
Farmers’ knowledge (as well as their skills) is constantly being renewed as farmers 
adapt their practices to changing conditions, or because of new insights and 
learnings. These can come from their own observations or from information from 
elsewhere, such as from other farmers, from older generations, from schooling, 
from media such as radio, print or internet-based resources, from research and 
extension, as well as from traders and sales people. In many parts of the world, 
mobile phones have made a great difference to farmers’ access to information. 
The kind of knowledge farmers are open to accepting is greatly determined by 
their worldview. And what they do with this knowledge depends on farmers’ 
action perspective. For example, some farmers are more willing to take risks in 
experimenting with new ideas on their farms, and thereby become leaders in 
innovation if they are successful.

When studying farmer knowledge, it is possible to distinguish between “local” 
and “scienti!c” knowledge. For our purposes,#“local knowledge” refers to 
knowledge that has been built up because of a strong understanding of complex 
ecological processes and responses to these processes in a speci!c place. 
Elsewhere this is also referred to as “indigenous” or “traditional” knowledge. 
“Scienti!c knowledge” refers to knowledge based on general conclusions coming 
from the academic natural science body of knowledge. Scienti!c methods are 
based on statistical probabilities and#replicable experiments.

The subject of farmer knowledge will be treated in detail in Module 7: 
Knowledge for small-scale farming.

labour activities is also something to consider, as they need time to attend school 
and to play. 

Access to special equipment, draught animals or machines eases labour pressures 
on the farm and increases the amount of land that can be farmed. As well, they 
increase the opportunities for farmers as some tasks can only be carried out with 
draught animals or machines. Mechanisation also makes it possible to do certain 
tasks quickly – so as to catch critical dates in the cropping calendar. On the other 
hand, mechanisation increases the costs of production, is dependent on fuel, spare 
parts and skilled mechanics. The possibility of developing alternative sources 
of energy (such as solar, wind or water sources, or biofuels) is also an important 
consideration for easing labour constraints, while not depending on fossil fuels.

The subject of labour,  labour-savings and energy will be treated in greater detail 
in Module 5: Labour and Energy#in farming.

Figure 9: Mechanisation or 
draught power has a major 
impact on how much land can be 
farmed.

Figure 10: What kind of 
knowledge do the farmers 
have, and how much access do 
they have to different kinds of 
information exchange?

ileia has published many stories 
about local and scienti!c 
knowledge. Go to Article R3.1 
for a perspective from Mexico.
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Looking at the examples from the Four stories:
•  How do the farmers differ in terms of access to capital and land?
•  Why do the farmers have more or less favourable land situations?
•  How do the farmers have to improve water availability on their farms? And nutrients?
• How do farmers manage when they do not have any money?
•  What can the Four Stories tell us about labour on the farms?
•  How did farmers in two stories manage to get extra labour without paying for it - how did they manage this?
• What can you say about gender division of labour from the stories? Is this similar to your area?
•  For two farms, electricity and alternative energy is available. How does this affect labour and other opportunities?
• What kind of knowledge do the farmers in the stories have and where do they get their knowledge from?
•  How can the farmers in Spain (R2.4) have a productive farm when they do not have local knowledge that comes 

from living in a place for a long time?

1.3.4  Bringing all these elements together 

We end this section by bringing together all of the factors we highlighted into a 
picture of a farm (see Figure 11). A farm can therefore be looked at as a system 
of resource "ows in, through and out of the farm. Central to the farm is a farmer 
family with particular worldview(s) and action perspectives managing the farm’s 
resources. This they do by making the most of the possibilities that their land, 
capital, labour and knowledge offer them. This “model” can help organise how to 
study the functioning of individual farms – or groups of farms in a particular area.

Figure 11: This illustration brings 
together certain aspects of 
farms we would like to highlight, 
to help understand them better.
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Small-scale farmers have speci!c considerations when managing their farms. For 
one, land is a limitation that is common to all small-scale farmers. As for the other 
factors of production, differences exist in terms of access to capital and labour. 
Most small-scale farmers have very little capital, and labour is also a constraint. 
One factor of production that small-scale farmers do have in abundance is 
useful knowledge – especially knowledge of the local ecological environment 
and conditions. But this kind of knowledge may be put to the test if conditions 
suddenly change – new market opportunities for example, or new land policies or 
extreme weather events. In these situations, it is important for farmers to be able 
to adjust their other factors of production to make up for limitations in knowledge 
adaptability. For example, hiring skilled labour, or accepting a period of “trial and 
error” in order to learn new skills. Another example is if farmers have access to 
capital to be able to pay for !xing damage or to pay for a course to learn new skills 
and knowledge.
 
These kinds of interactions between factors of production, as well as the ability to 
adapt to and compensate for different kinds of constraints will be discussed more 
in the rest of the modules – as we focus on different sub-systems and the factors of 
production within the farm and in its context.

 1.4  Small-scale farmer management of their farms

•  What kinds of strengths and 
weaknesses do farms you 
know have in each of their 
factors of production? 

•  Referring to the four factors 
of production, how do 
farmers in your region shift 
their management strategy 
when problems arise?

•  Does this model make sense 
when you think of farms you 
know?

 1.5  Unique characteristics of small-scale farming

background information

Figure 12: This symbolises 
a section with background 
material 

1.5.1 Introduction 
In spite of the diversity of small-scale farmers around the world, they do 
share some common features. They are small (though this is a relative 
term depending on the region) and usually family-based, with the farmers 
considering the farm to be more than simply a business. Also, they generally 
suffer from a lower social and political status than their larger-scale or more 
commercial counterparts. In spite of their small size, these farms have an 
important role to play in terms of their contribution to alleviating poverty, to 
producing for local food systems, and to environmental and other services. 
Different data about small-scale farms around the world are presented here, for 
students to get an understanding about what distinguishes this group, as well as 
their relevance in the world.

1.5.2  Numbers of small-scale farms 
around the world

Agricultural production forms a major livelihood activity of 40 percent of the 
world’s population, and occupies 40 percent of the total land area. It plays a 
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Figure 13: Small-scale farmers 
around the world

role in both rural and urban areas, but for rural people, farming is especially 
important, making up 86 percent of rural livelihoods worldwide.

In developing countries as a whole, 3 billion people (out of a total population 
of 5.4 billion) currently live in rural areas, most of whom (2.5 billion) are 
involved in agriculture. Of these, 1 billion are small-scale farmers of small 
(less than 2 hectares) and marginal (less than 1 hectare) farms. More than half 
are women. Rural women produce between 60 and 80#percent of the food in 
most developing countries. The remaining 1.5 billion include farm labourers, 
migrant workers, herders, !shers, artisans and indigenous peoples who depend 
on agriculture and natural resources for their livelihoods. In contrast, there 
are only 20 million farms in developing countries that rely on modern farm 
machines such as tractors (Pimbert, 2008).

In the developed world, farm sizes have changed in the opposite direction. In 
the second half of the 20th century, average farm sizes in industrial regions 
such as Europe and North America increased considerably, and there are now 
fewer small-scale family farms than larger-scale “factory” farms.

Clearly, small-scale farms around the world are highly diverse. For example, 
they differ in size in terms of the farm and of the farmer household; they vary 
greatly because of their natural resource and climatic base; they have very 
different worldviews and strategies in their use of available resources and 
labour; and they also range from being subsistence-orientated to producing 
mostly for the market. 

1.5.3  What do small-scale farms have in 
common?

Usually family-based
This is de!ned as those farms run by a family whose household members do 
the bulk of the work and make the farming decisions. For this reason, these 
farmers are often also called “family farmers”.

Small size
Different sources de!ne small-scale in different ways: some people distinguish 
size in terms of amount of income, while most focus on the size/surface area 
of the farmland. When comparing farms around the world, it is dif!cult to 
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Table 1: Comparing what small-scale farms mean around the world 

Latin America & 
Caribbean1

17 million small-scale farms with average size 1.8 hectares - while the average size of farms 
is 67 ha (or 17 ha if Argentina is not considered). In Brazil, some farms are thousands of 
hectares. These !gures show the high inequalities in land distribution in this region.

Africa2 About 33 million small farms, mostly below 2 hectares each, represent 80% of all African 
farms. In sub-Saharan Africa seven out of ten people are farmers.

Asia3 This region has the most small farms in the world, with average farm size of 1.6 ha.
In China alone, 93 percent of farms are less than 1 hectare in size. With 193 million small-
scale farms, China alone accounts for almost half (50 percent) of the world’s small farms - 
while India follows at 23 percent.

Europe4 Average farm size is 27 ha: 30 percent of farms are less than 5 ha in size on less than 5 percent 
of total land. In Spain and Portugal, 60 percent of farms are small.
The pro!le is different in Central & Eastern Europe, where there are many more farms at less 
than 2 ha, and 41 million subsistence farmers. 

North America5 Average farm size is 121 ha (In this region, what is considered to be small is much more than 
2 ha.

1von Braun 2005  2Spencer 2002 in Nagayets 2005 and Pimbert 2008  3Nagayets 2005  4von Braun 2005 and?  5FAO 1997 in von Braun 
2005

make clear statements, as land base and income vary greatly. However, for 
developing countries, small-scale farmers are usually de!ned as those farming 
two hectares or less. In other parts of the world, small-scale farmers have much 
larger land bases. Globally, it is estimated that there are 50 million “modern” 
large-scale farmers, compared with 1.25 billion small-scale farmers (Pimbert, 
2008).#However it is de!ned, the farms that are the focus of this resource are 
below the average size, and do not include factory farms. Table 1 presents 
some !gures about small-scale farms around the world.

More than a business
Small-scale farms are more than a business. Most of them are family-run 
undertakings that have provided the main source of livelihood for several 
generations. A large number of the poor in the world depend to an important 
extent on these small farms and their well-being is very much related to the 
operation of the farm. It is increasingly common that family sources of income 
are becoming more diversi!ed – with relatives working in towns. To better 
understand small farms, it helps to consider the family as an economic unit 
having various sources of support.

Low status when compared to bigger farmers 
and companies
•  Small-scale farmers may receive little investment support from the 

government, as in many countries, stimulus packages (e.g. land concessions, 
market support, subsidies) usually go to more industrialised agriculture 
sectors. 



LEARNING AgriCultures 23

LEARNING BLOCK 1: SMALL-SCALE FARMERS AND THEIR FARMS

•  Small-scale farmers in rural areas are in general given lower priority by their 
governments than more populated areas, when it comes to constructing and 
maintaining roads, schools and health services, for example. 

•  These farmers suffer from low access to capital, and also limited access to 
lending and credit (compared to bigger farmers and companies); even if they 
do have access to money-lenders, the conditions are often unfavourable to 
small farmers (e.g. having high interest rates). 

•  Small-scale farmers often do not fully own the land they farm 
•  Many live in more marginal environmental regions: many small-scale 

farmers farm in rainfed systems, as well as depending on the local natural 
resources to supply most of their needs. 

•  The poorest families are particularly vulnerable in the face of these 
challenges. 

1.5.4  The importance and relevance of 
small-scale farms in the world

It actually does not make sense that small-scale farms have such a low status 
because they greatly contribute to food security, economic development, the 
well-being and survival of people and ecosystems around the world. In this 
regard, two of the United Nations’ Millennium Development Goals stand out; 
namely the !rst one: “Eradicate extreme poverty and hunger” and the seventh: 
“Ensure environmental sustainability”. Small-scale farms contribute greatly 
to food production and also help to preserve local (agro-)biodiversity as well as 
landscape and cultural heritage.

Contribution to local food security
As shown in Table 2, small-scale farms produce a signi!cant percentage of 
their region’s food needs.

Productivity
Small farms are often among the most productive farms in terms of output 
per unit of land and energy, as compared with large-scale farms (Altieri, 
2008). Recent studies have argued the case for accelerated agricultural 
development in large parts of Africa – such as the Guinea Savannah Zone, 
but have also argued that the large-scale farm model only has a competitive 
edge in speci!c circumstances, often having thrived on “streams of preferential 
policies, subsidies, and supporting investments” (Morris et al, 2009). Large-
scale farming may be advantageous when economies of scale are present as, 
for example in plantation crops such as sugar, oil palm, tea and bananas, 
in accessing overseas markets with very stringent quality requirements, and 
relatively fertile land must be developed in areas with few people. In all other 
circumstances, small farming is very competitive in terms of productivity, 
while at the same time generating social bene!ts in terms of equity and 
inclusive economic development.

Ask students to come up with 
some facts and !gures about 
small-scale farms in your 
region. For example, what is 
small in your area? About what 
percentage of food is provided 
by small-scale farmers? How 
important are small-scale farms 
to contributing to local food 
systems and viability?
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Table 2: Comparing the amount of food small-scale farms produce to feed their regions 

Latin America & 
Caribbean1

About 17 million small-scale farms occupy close to 60.5 million hectares (or 34.5% of the total 
cultivated land), and produce 51% of the maize, 77% of the beans, and 61% of the potatoes for 
domestic consumption. 
In Brazil alone, about 4.8 million small farms (85% of the total number#of farmers) occupy 
30% of total agricultural land and produce 84% of the total cassava and 67% of all beans.

Africa2 Approximately 33 million small farms below 2 hectares, produce about 90 percent of all 
agricultural production in this region.

Asia3 Over 200 million small rice farms of around 2 hectares, produce the bulk of the rice in this 
region. Farms of less than 2 hectares constituted 78% of the total number of farms in India but 
contributed nonetheless to 41% of the national grain production.

Europe ??
North America ??

•  Altieri, Miguel, 2008. Small Farms as a Planetary Ecological Asset: Five 
Key Reasons Why We Should Support the Revitalisation of Small 
Farms in the Global South. Third World Network, Penang, Malaysia.

•  Burpee, Gaye and Wilson, Kim. 2004. The Resilient Family Farm – 
Supporting agricultural development and rural economic growth. 
Warwickshire, UK: ITDG Publishing.

1 Altieri 1999 in Altieri 2008  2 Spencer 2002 in Nagayets 2005  3 Greenland 1997 in Altieri 2008

Important role in maintaining local (agro-)
biodiversity and other environmental services
Traditional small-scale farms in particular depend on a high degree of 
biodiversity. In a worldwide survey of crop varietal diversity on farms  
involving 27 crops, scientists found that considerable crop genetic diversity 
continues to be maintained in the form of traditional crop varieties, especially 
of major staple crops. In most cases, farmers maintain diversity as an  
insurance to meet future environmental change or social and economic  
needs (Altieri 2008). 

Contribution to viable communities
Communities surrounded by populous small farms have healthier economies 
than communities surrounded by depopulated large mechanised farms. Strong 
rural economies based on ef!cient small farming also allow workers to remain 
with their families instead of migrating.

Suggestion for debate:#Ask 
students to divide into two 
groups to represent small- and 
large-scale farms. Ask them to 
debate what are strengths and 
weaknesses of the two types of 
farms. Go to Article R3.2 for 
inspiration on two sides of this 
debate.

 1.6  Sources for this learning block
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Small-scale farming in the 
wider context

2

Why do small-scale farms provide a good livelihood 
for farmers in some places, yet in other places farmers 
struggle to survive? The answer does not only lie with 
the farmers and their management strategies. Much is 
determined by what is going on in the wider context. 
But how does the context affect opportunities and 
impose constraints on farm management? This block 
expands on what was discussed in Learning Block 1, to 
focus on the wider ecological, economic, socio-cultural 
and political context of farms. Five major global 
“drivers of change” affecting small-scale farming are 
also presented. 

LEARNING BLOCK 
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A simple representation of the wider context around the farm can be done by 
drawing a ring around the farm model introduced in Learning Block 1. As the 
farm is constantly interacting with its surroundings through different types of 
"ows, these interactions are here represented by arrows. These interactions can 
also be thought of as "ows in (inputs) and out (outputs) of the farm. Different 
aspects of the context can in"uence farms in positive or negative ways, as we will 
discuss later in this section. At the same time, how farms are managed can also 
have positive and negative impacts on their wider context.

To facilitate learning about the farm’s context, we distinguish four dimensions. 
This is of course a simpli!cation of reality as the context is much more "uid and 
dynamic, and the dimensions interdependent. 

The four dimensions we distinguish are:
• Ecological 
• Economic 
• Socio-cultural 
• Political 

 2.1 Introduction 

In Learning Block 1, we saw that a farm consists of several sub-systems,  
such as the cycling of nutrients and water through the farm, or a labour system 
that includes members of the household, draught animals, and even hired 
workers, for example. We can also then see how the farm itself is part of a wider 
context, such as a wider agroecological cultural system in which farmers share the 
same resources, including water, grazing areas or forest; as well as a wider social 
network in which labour or draught animals, for example, are shared. Looking at 
the wider area, the nutrient system includes  
the "ows of nutrients leaving the farm by way of products being sold in the  
nearby market, or through exchanges between neighbours. It also includes the 
nutrients coming from forest products and going out by way of livestock being 
moved to grazing areas, for example. 

How the system is de!ned therefore depends on the level focused on – or  
where the boundary around it is drawn. How well the system (e.g. farm,  
nutrients or group of farms) functions depends on what elements they have  
and how the elements in the system interact with one another. In our  
enlarged illustration of a farming system, we move the imaginary boundary 
beyond the farm, to include the context as well.

A way to learn about the wider 
context of farms is by doing a 
second exercise on the "ow of 
resources in and out of a wider 
area. Go to Exercise R1.2, and 
make a resource "ow map 
focusing on a de!ned area, 
such as a village or watershed.

 2.2  Looking at the wider context of farming

Certain elements within each dimension are described below, along with 
examples of how they affect farms and vice versa. This enlarged farming systems 

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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Figure 14: Farming systems 
model showing the context in 
terms of four dimensions. 

2.2.1 Ecological dimension1

This is usually the dimension that gets the greatest amount of attention in 
agricultural studies because natural resources are so easily linked to farming. Two 
aspects of the ecological dimension are most important to farming – the climate 
and the natural resource base, as described below.

• Climate: The main – but not only – variables in general climatic zone 
classi!cations are temperature and precipitation in the area (e.g. dry and humid 
tropics, temperate or polar regions). The climate in which the farm is found 
therefore has a direct effect on the amount of water that enters into it and the 
length of growing seasons, for example. The climate therefore determines the 
types of agricultural crops grown and livestock produced in an area. The timing of 
the main rainfall is crucial in farming.

1 This is often also referred to as “Natural Capital” in the Sustainable Livelihoods Framework.

Figure 15: What are the 
conditions of the natural 
resource base and climate in the 
Ecological context?

model (see Figure 14) brings together different aspects of farming as a framework 
for organising discussions throughout the series. While these concepts are 
introduced in this module, the rest of the Learning AgriCultures series will go 
more deeply into them. 
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• Natural resource base: The state of the natural resource base in the area 
around the farm in"uences the water and nutrient cycles (e.g. whether the 
ground is sloping and its coverage by vegetation affects how water enters into 
the farming system from the surrounding areas, as surface or as groundwater).  
It also determines whether farmers can get resources from the surrounding 
area as natural inputs to the farm (e.g. a forest where wild foods, fodder and  
wood can be obtained to supplement what the farm produces) or water base,  
(e.g. streams).

Go to Exercise R1.3 to discuss 
examples of "ows between the 
Ecological dimension and the 
different factors in the farm 
model. Do the same for the 
other dimensions as well. 2.2.2 Economic dimension

This dimension also gets great attention from agricultural development seeking to 
increase farmers’ income opportunities. The economic dimension has to do with 
access to trade, processing, markets and !nancial transactions regarding buying, 
trading, selling, borrowing or saving. Speci!c elements we would like to highlight 
as important to small farmers are described below.

• Markets: The different kinds of trade outlets that exist close to the farm 
have a major impact on its economic possibilities and constraints. Trade outlets  
range from small markets in the community to long-distance global market  
chains - for farm products as well as for agricultural inputs (e.g. seeds, fertilizer,  
pesticides, tools, etc.) and consumer goods (food or other household needs  
like clothing). 

• Processing: Opportunities to process farming products affect farmers’ 
economic possibilities. Are there companies or organisations that farmers  
can interact with to take over any process beyond production, such as  
value-adding and packaging?

• Prices and Consumer demand: The level of economic aspects like prices 
and consumer demand for particular farm products affect farmer households –  
as either sellers of products, or consumers themselves. Both prices and  
consumer demand are subject to constant change as well. The food crises  
of recent years show the volatility of agricultural prices.

• Other transactions: Access to and the conditions (e.g. interest rates, taxes) 
involved in saving and borrowing money or credit through banks or other 
institutions fundamentally affect farmers’ possibilities to develop their farms  
and respond to crises.# 

2.2.3 Socio-cultural dimension

This dimension is more abstract, but refers to general patterns in the wider society 
in which farms are found. Examples include norms and values, “rules”#around 
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Figure 16: What are the 
conditions of trade/markets, 
prices and other economic 
transactions in the context of 
farms?
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gender relations, as well as social networks. In spite of being intangible, these 
factors have a fundamental impact on the management practices and behaviours 
of farmers and their households. Explanations of  
these concepts follow below.

• Norms and values: Communities/societies/countries have some general 
norms and values or philosophies that constrain their choices and behaviour. 
For example, some groups avoid speci!c foods such as pork or beef, and others 
have speci!c rules about when to work and rest, or follow rituals they believe will 
bene!t their lives and farming. Some societies have strong checks and balances 
with their natural environment and rules constraining use of resources such as 
(sacred) trees, or about treatment of animals for example.

• Gender relations: How men and women are expected to behave, what their 
roles and responsibilities are in terms of (farm) work and family care, and their 
access to resourcers differ greatly between social settings, and greatly affect how 
farms can be managed. 

• Social networks1: Networks form among people with common interests 
or needs, and are very important mechanisms of support for farmers in their 
farm productivity goals, as well as their ability to in"uence change. Networks 
include organisations, clubs and groups – from local to international, formal and 
informal.

1   This is sometimes described as “Social Capital” in the Sustainable Livelihoods Framework.

Figure 17: What are wider socio-
cultural norms and values that 
affect farmers’ practices and 
approach?

2.2.4 Political dimension

This dimension has to do with politics, and policies, regulations and laws. 
Understanding the  dynamics of where power lies is important to understanding 
the political context. In certain areas, political power is more in the hands of 
traditional leaders even though they are not of!cially running the government. 
In others, urban elites and large-scale businesses including big farmers enjoy 
political power. In some areas, the State government intervenes strongly, and in 
others, it takes a back seat to a certain extent.

The extent to which laws support small-scale farmers or hinder them in 
their farming, and the extent to which people in power also protect the rule 
of law, has a major impact on what farmers can do, regardless of how many 
opportunities they have within the other dimensions. This is particularly so for 
actors with little power such as small-scale farmers. Two aspects stand out when 
analysing the political context of farmers – policy and laws, and the quality and 
availability of services, as described below.

• Policy and laws: Do policies take the needs of small-scale family farmers into 
account? Are small farmers’ rights being protected in the laws (e.g. land and water 
access rights)? Are there laws that stimulate sustainable practices? 

Figure 18: If policies and laws 
do not protect the rights of 
small-scale farmers, this has a 
fundamental impact on their 
ability to farm
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• Quality and availability of services:  Are there services such as 
health, education and infrastructure available? How good is the quality  
of these services? 

 2.4 “Drivers of change” in the global context

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

 2.3 The context of small-scale farming

The above model offers a way for students to get insights into how small- 
scale farming must be seen within a wider context. However, it is (as with  
all models) a simpli!cation of reality. It is impossible to completely isolate  
the different dimensions, for example. The fact that all the dimensions  
are interrelated becomes clear when analysing speci!c examples of events  
or trends in the context. In the next section, background information is  
provided on !ve major trends that, to different extents, affect small-scale  
farming around the world. These “drivers of change” provide good  
examples of how farming is in"uenced by changes in the context - and  
vice versa. 

They also explain how necessary – and urgent –  it is to work towards  
improving how production processes work. Small-scale farmers need  
to be supported in being able to adapt well to changing conditions. They  
need to be able to improve their livelihoods while at the same time  
producing food and other agricultural products in a way that does not harm 
the wider environment. What is needed is a more sustainable approach to 
farming. In Learning Block 3, what we mean by sustainability is explained  
more deeply. 

background information 2.4.1 Introduction

Small-scale farmers’ situations have become more challenging in the last  
century because of major changes in conditions in the context of their farms 
- changes over which they have very little control. Nevertheless, farmers are 
adapting and experimenting with their farms in order to respond to these  
changes. This section focuses on !ve major trends (which we call “drivers 
of change”) that generally affect farming all around the world: population 
change, environmental change, “modern”agriculture, globalisation of 
economies and governance. Using the learnings from the !rst section of this 
block can help guide studying interactions between these context changes 
and elements on the farm.#While farmers need to respond quickly to these 
changes,#this is particularly challenging for those who are small-scale with 
limited factors of production.
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Figure 19: Populations are 
growing around the world, 
affecting availability of resources 
available to small farmers

2.4.2 Population change

Around the world, the population is growing rapidly, and the greater 
population density  puts pressure on the amount of land and resources 
available to farming and other activities. In 1950, the world population was 2.5 
billion, while it has more than doubled since then to 6.7 billion. Between 2007 
and 2050, the world population is expected to increase by another 2.5 billion, 
to 9.2 billion people. This rise is highest in less developed regions, where over 
80 percent of the world population lives (5.4 billion in 2007, projected to 
reach 7.9 billion in 2050). Because of this, many programmes have been set up 
to help control population growth, from family planning to the most extreme 
situation of China’s one-child policy. 

Land and resource squeeze
It is partly because of increasing populations that the planet’s environmental 
resources are coming under greater pressure. This has a great impact on  
farmers who depend on natural resources for their livelihoods, and particularly 
on their access to critical resources such as water and land. Families are being 
squeezed onto smaller and smaller land bases, with some farm families ending 
up with landless children, and many working land composed of small pieces 
scattered over a community. Many small farmer households are also being 
increasingly pushed onto more marginal land that is not optimal for  
agriculture, such as steep slopes, "oodplains, and dry areas with poor soils,  
and into forests. As a result, fallow periods are being shortened (and sometimes 
eliminated) and land-use practices such as Shifting Cultivation which worked 
well in areas with low population density cannot be sustained where density is 
high. In addition, many traditional societies have either disappeared because  
of resource competition, or are struggling to hold on to their way of life, as well 
as their speci!c, local agroecological knowledge. On the other hand, 
pressures on the resource base have also encouraged farmers to use more 
balanced intensive land management practices – building terraces on  
hillsides, taking care to use water wisely and investing in small recharge 
structures.

Populations shifting
Throughout the world, most people used to live in rural areas, but#now more  
and more people choose to live in cities. The year 2008 is signi!cant, because  
for the !rst time, as many people lived in urban as in rural areas. From  
2009 onwards, the population in cities will keep growing. In most countries  
of Latin America and the Caribbean as well as most of the industrialised world, 
more people already live in urban areas than in rural areas. This creates new 
opportunities and new dynamics in rural areas – a larger scope to produce 
for the urban market and money being remitted from family members  
working in the city. 

These population movements have important impacts on rural areas. In 
general, those leaving farm households to seek an income from activities 

•  Are changes in population 
affecting your region?

•  What impacts could these 
changes have on small-scale 
farming in your region? 

•  And what will be the effect 
on the wider community 
if farmers migrate away 
completely - or if certain 
members such as young, 
male farmers leave?

Discuss a short video about 
urban farmers in Ghana 
producing food for the capital. 
Go to video R4.1.
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off-farm and from seasonal or temporary migration are the younger, better 
educated and more skilled members of the family. Not only do vibrant 
members of the population leave, but in many parts of the developing world, 
the rural-to-urban migration has led to a rise in the numbers of women-headed 
households. 

This changing situation is often referred to as the “feminisation of agriculture”. 
For example, approximately one-third of all rural households in sub-Saharan 
Africa is now headed by women because of men seeking jobs elsewhere, as 
well as due to deaths from war or HIV & Aids. These population changes 
have a great impact on available labour as well as knowledge and skills loss. 
Feminisation of agriculture also disrupts traditional land allocation systems 
- for example, where women cannot easily get access to land, women- (and 
orphan-)headed families may end up losing their farms completely when their 
husbands, brothers or fathers die.#

2.4.3  Environmental change - including 
climate change

Population growth is seriously overstretching the Earth’s resource base,  
but how the land is currently being managed as well as the changing climate  
have major impacts on the environment. Agriculture makes up an important 
part of land use: for example, 37 percent of the Earth’s land area was used  
for livestock and crop production in 1999. Also, over 70 percent of today’s  
human water use is for agriculture. Globally, about 80 percent of agri- 
cultural land is moderately to severely eroded. In addition, about 13 million 
hectares of the world’s forests are lost every year due to deforestation, but  
this is partly offset by new planting and natural expansion of existing forests - 
between 2000 and 2005, the overall net forest loss was 7.3 million hectares  
per year.

In many areas deserti!cation is an issue – in particular during cycles of  
dry years. Overall, as populations grow and farming increases, water becomes 
more scarce. There are a number of areas where water availability has 
decreased considerably – as can be seen from dried-up riverbeds and declining 
ground-water levels. Such shortages have set other problems in motion, 
undermining local ecosystems. Globally, some two billion people live in 
dryland areas, 90 percent of whom live in developing countries. They are the 
most affected by deserti!cation. Furthermore, the quality of fresh water sources 
is declining because of pollution from careless practices. 

Agricultural expansion affecting the environment
The methods used by agriculture, forestry and !shing are majorly contributing  
to the loss of the world’s biological diversity (“biodiversity”) on land and in  
the sea. In terms of agricultural crop diversity, the world now relies on about  

Figure 20: Climate change is 
affecting the Earth’s resources 
that are important to farming

Figure 21: Deforestation and 
polluted waterways are side- 
effects of agricultural expansion

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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150 cultivated plant species, of which only 12 species provide 80 percent  
of all people’s food needs (with rice, wheat and maize providing more  
than half of global plant-derived energy intake). In a study undertaken  
by FAO, 169 countries reported on livestock biodiversity over !ve years.  
The study concludes that livestock biodiversity is currently seriously being 
threatened. 

While agricultural production has been increasing in order to meet the 
needs of growing populations, many agricultural practices have side effects 
to the ecological environment. The need to access new farm land has been 
the cause of deforestation and the conversion of wetlands. Also, use of 
agrochemicals such as pesticides and herbicides, and their entry into waterways 
and groundwater, directly destroys many insects and plants, and reduces food 
supplies for higher animals. For example, loss of biodiversity in insects such 
as pollinators (e.g. bees) can have an enormous impact as about two-thirds of 
crops that feed the world, as well as many plant-derived medicines, require 
pollination by insects or other animals in order to produce healthy fruits and 
seeds. Moreover, pesticide poisoning causes 355,000 human deaths annually.#

More pressure due to climate change
Farmers have always had to contend with variations in the weather, and 
therefore have learned to adapt their farming systems to variability. Being able 
to adapt is an essential part of survival from farming, and is a characteristic 
that needs even greater strengthening now because of global weather 
variations under the name of Climate change (otherwise known as “Global 
Warming” or the “Greenhouse Effect”). This term has become more and more 
accepted due to consistent observations that the earth is warming up: global 
temperatures are rising much more quickly than normal, snow and ice is 
melting, and the global average level of the sea is rising. 

Because of global warming, more frequent "oods and drought are projected 
around the world, and the rainy seasons on which many farmers depend, are 
expected to become more unpredictable. Higher temperature will also change 
farming: seed germination, the incidence of diseases and harvesting conditions, 
for example. While climate change affects the entire world, its effects are 
different depending on the location. Some places are predicted to become 
wetter (for example, the polar regions, small island States as well as the Horn 
of Africa), while others will be drier (including the regions in the Sahel, the 
Mediterranean, southern Africa and parts of South Asia). 

Besides the effects coming from climate change, how land is used contributes 
to the extent of the change. So-called “greenhouse gases” are being emitted by 
the planet into the atmosphere, including carbon dioxide, methane and nitrous 
oxides from agriculture. Agriculture is now considered to be a major player 
in global climate change as it accounts for up to 30 percent of greenhouse 
gas emissions. Carbon, for example, is an important compound of all living 
organisms and so when the environment is degraded (for example through 

Figure 22: Agriculture  
accounts for about 30 percent 
of greenhouse gas emissions 
thought to cause global warming  

•  What environmental changes 
are going on in your area?

•  Are there any good effects of 
expansion of farming or other 
industries on livelihoods? 
What can be done to protect 
the environment from 
negative effects?

•   Are there signs of climate 
change in your area? How 
does it affect small-scale 
farmers and what can they  
do to offset its negative 
effects?
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Figure 23: The introduction of 
modern agriculture technologies 
has changed farming practices 
and approaches around the 
world.

•  Has the modern agricultural 
approach been introduced in 
your area?

•  Do small-scale farmers there 
have access to modern inputs 
and technologies? If yes, what 
are the effects of their use? 

•  Do farmers want them – if 
yes why? If no, why not?

•  If they are not used in your 
area, what are the reasons? 
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widespread deforestation) carbon gets released into the atmosphere at a higher 
rate than normal. Soil erosion is potentially one of the most important avenues 
for releasing carbon into the atmosphere because soil is a major reservoir 
of carbon (3.3 times more than in the atmosphere and 4.5 times more than 
in vegetation). So, how land is used and managed determines whether soil 
will be a “source” or “sink” for atmospheric carbon dioxide. As for the other 
greenhouse gases, crop production, production of chemical fertilizers, and 
intensive livestock production are major sources of methane and nitrous oxide.

2.4.4 “Modernisation” of agriculture

In the 1960s and 1970s, the so-called “Green Revolution” became an 
important driver of change in agriculture. This technological approach to 
farming was introduced as a way of increasing production of wheat, rice and 
maize to meet the needs of growing populations. The technological approach 
is based on input packages designed by agricultural research centres. The 
package included new high-yielding seed varieties (to replace indigenous 
varieties) together with chemical inputs (pesticides, herbicides and mineral 
fertilizers) and better irrigation, which allowed for the development of more 
intensive, monoculture-based agriculture. In Asia, where the green revolution 
package was the most widely adopted, food production increased substantially 
within those decades. In sub-Saharan Africa, this was not the case for many 
reasons, including the fact that farmers were too isolated to be able to get 
proper access to inputs. The input-package approach is currently getting a 
revival in Africa through AGRA (Alliance for a Green Revolution in Africa).

Mixed effects of the Green Revolution
The Green Revolution took its inspiration from Mexico which had gone from 
importing half its wheat needs in the early 1940s, to exporting half a million 
tonnes of wheat two decades later. India experienced major bene!ts from the 
Green Revolution between 1965 and the early 1980s, substantially increasing 
its production of food grains, mainly wheat and rice. Since then, the results 
have been less impressive, but India remains an exporter of these grains. In 
the Philippines, high-yielding rice varieties introduced in the 1960s led to an 
annual production increase from 3.7 to 7.7 million tonnes within two decades 
(FAO).

While this development allowed for greater food security, and higher incomes 
for farmers, it has had a negative impact on the ecological environment and 
has also brought unequal bene!ts to the societies where it was introduced. 
Environmental costs include an increase in soil and water pollution from 
chemical pesticides and herbicides, as well as loss in biodiversity not only 
from the agrochemicals, but also due to the introduction of monocultres 
instead of mixed cropping systems. According to the FAO, two other social 
trends emerged from the Green Revolution in Asia as well: the wealthy 
bene!ted more from technological change in agriculture than the less well 
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off, and men bene!ted more than women. For example, more cash is needed 
to cover the costs of technological inputs, forcing the poor and women to 
earn money as agricultural labourers and bringing many into debt; another 
example is that machines are replacing labourers thus reducing employment. 
Finally, the introduction of this type of agriculture has had a great impact on 
local knowledge and traditional agricultural systems, which are based on a 
balance between mixed crops, varieties and livestock. The speci!c knowledge 
and the agrobiodiversity on which these systems are based, are in danger of 
disappearing completely if modern agricultural technologies replace them. 

What are “modern” agricultural technologies?
Modern agricultural technologies evolved from the Green Revolution 
package approach, based on wider use of improved seed, agrochemical 
inputs and irrigation. In some ways, these technologies have made farming 
easier, because they are designed by agricultural research centres that aim 
to create the favourable conditions needed for mechanisation and increased 
labour productivity. However, the problems mentioned above continue with 
the modern agricultural approach, and for most small-scale farmers, these 
packages are expensive and therefore beyond their reach.

Improved seeds
These lead to higher crop productivity, especially under favourable 
conditions. However, their use means that cropping systems rely on a much 
narrower genetic base than previously. In addition, the “second generation” 
of biotechnologies, such as genetically modi!ed organisms (GMOs), are 
changing the face of plant breeding completely, by crossing and selecting 
genetic combinations that are not possible in the traditional way. Farmers 
traditionally selected varieties over many generations, making them highly 
adapted to their speci!c local soil and weather conditions. Crops from 
improved seed (so-called “widely adapted”) are therefore more vulnerable 
to shocks from the climate as well as pests and diseases. In terms of second 
generation biotechnologies, the impact of releasing completely new genetic 
variations into the natural environment is unknown and therefore very risky. 

Inorganic fertilizers
These help to boost nutrients in the soil, and provide easy and immediate 
nutrients to plants, particularly bene!cial in poor soils. However, they can also 
create problems, especially if not used carefully - and can pollute waterways 
and groundwater through leaching. Also, production of inorganic fertilizers 
depends on fossil fuels, which contribute to greenhouse gas emissions.

Chemical biocides (herbicides, insecticides and pesticides)
These help farmers to quickly and ef!ciently !ght weeds, pests and diseases. 
However, they have a number of negative side-effects.  Firstly, bene!cial 
wildlife (e.g. other useful insects, soil life and plants) is also poisoned alongside 
unwanted species – besides the loss of these species, it contributes to declining 
biodiversity. Secondly, when over-used and too often, chemical biocides can 

Discuss a short video about far-
mers in India and Kenya who 
renounced modern methods in 
favour of ecological practices. 
Go to videos R4.2 and R4.3.

Figure 24: Buying improved seed

Figure 25: Buying chemical 
fertilizer to boost soil nutrients

Figure 26: Buying biocides to 
control pests, disease and weeds
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2.4.5 Globalisation of market economy

People have always engaged in trade. Whether it was through bartering or 
exchanging goods between members of a community or selling then in local, 
regional or national markets, trade has always formed an important part of 
people’s livelihoods. Since the mid-1940s, however, markets have become 
increasingly globalised, making trade relationships more complex. Consumer 
products are now composed of ingredients from a wide range of producers in 
different places around the globe.

In general terms, trade, travel and telecommunications have brought regions 
of the world closer together. This offers many opportunities, especially for 
consumers. Many products are now affordable because of globalised markets. 
People all over the world bene!t from greater "ows of goods and services like 
medicines, as well as greater exchange of information and ideas. Globalised 
markets lead to greater interdependence between many countries and can 
make their relationships more stable. 

However, this interdependence also means that problems in one part of  
the world have an impact on the rest of the world. A clear example of this 
came recently. In 2008, three different crises converged that raised prices of 
goods all over the world: the food price crisis (which had already started earlier 
in poorer countries), the fuel price crisis and the !nancial crisis. For some 
farmers connected to the global market, this had a positive impact as they 
could get a better price for their goods (for example, staple foods like maize 
and rice). However, farmers who depended on fuel and agrochemicals had to 
also deal with higher costs in their production. Consumers all over the world 
felt the impact of higher prices for their food and other purchases. As farmers 
are also consumers, they still had to pay more for other items, so they may not 
have gained much pro!t in the end. 

Market value chains
When producing for global markets, small-scale farmers are at one end of a 
long market “value chain” which ends at the consumer. Middle actor links 
include input suppliers, food processors, transporters and retailers. These 

Figure 28: Markets – also for 
farm products – have become 
increasingly globalised
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eventually cause greater infestations. Furthermore, these agrochemicals can 
lead to health problems for the farm family if not managed properly. Lastly, 
production of these agrochemicals also depends on fossil fuels, thereby 
contributing to greenhouse gas emissions.

Irrigation
This brings water to !elds ef!ciently and directly, boosting production in 
areas that depended on rainfed agriculture. The reverse side is that irrigation 
can lead to overuse and drying up of downstream areas, or problems such as 
salinisation when not planned and managed carefully.

Figure 27: Wide-scale irrigation 
is boosted in modern agriculture.

Go to Article R3.2 to stimulate 
a debate on the effects of 
market globalisation on farmers 
in Africa.
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large-scale market chains have completely changed the way people trade. 
For producers (including small-scale farmers), entering into global markets 
offers opportunities of having more places to sell their produce. Having more 
marketing possibilities may allow them to get a better price than selling 
locally; they also can produce more than the local demand. 

Not everyone has access to global markets, however. In developing countries, 
61 percent of the rural population lives in areas that have generally 
favourable access to water as well as medium to good market access (de!ned 
by the World Bank as: less than !ve hours from a market town of 5,000 people 
or more). However, in sub-Saharan Africa, two-thirds of the rural population 
lives in areas de!ned as “less favourable” by the World Bank, that is: arid and 
semiarid, or with poor market access.

Producing for the global marketplace can also increase uncertainties. 
In global markets, producers have to compete much more because of 
demanding global rules set in trade agreements by the World Trade 
Organisation (WTO). Negotiations at the WTO lead to global rules on grades 
and standards (eg. their products have to meet speci!c quality, traceability 
and (food) safety rules). These standards act like a trade barrier for smaller-
scale producers and farmers. Global rules also include the promotion of 
“free trade”, which means that countries that are members of the WTO 
must eliminate measures that protect their own industries, including tariffs 
and subsidies - in order to allow for “equal” competition to businesses. 
However,  industrialised countries do not all follow these rules and wealthy 
nations such as the United States and European countries continue to 
subsidise their farmers, to protect them losing out to lower priced goods. 
These practices favour some farmers, stimulating them to supply more than is 
needed by the marketplace. When there is an oversupply of certain products, 
prices decrease, sometimes even below the cost of production. In this way, 
producers from less developed countries suffer from disadvantages in the 
global marketplace.

Alternative trade markets that aim to offset unfair conditions for small-scale 
farmers include fair trade and organic or forest stewardship certi!cation. 
These alternative market value chains seek a better price for farmers while 
also encouraging more ecologically sustainable#agricultural practices. Lastly, 
another practice that aims to reward farmers for good practices is the so-called 
“Payment for Environmental Services” (PES), in which farmers are paid 
for activities such as maintaining forests intact and leaving some land to lie 
fallow. While these kinds of approaches are gaining greater attention, their 
impact is still on the margins. We will go more deeply into all these subjects 
in Module 6: Markets and !nance.

How are small-scale farmers 
(and consumers) in your 
area affected (positively and 
negatively) by increasingly 
globalised market economies? 

Figure 29: Market chains can be 
looked at in terms of an hour-
glass in which vast numbers of 
farmers  (bottom) produce for 
vast numbers of consumers (top) 
– with increasingly fewer middle 
actors gaining the most income 
from it.
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2.4.6  Good governance and rights-based 
development

This issue has in the last decades come to be considered an important driver 
of change in sustainable development circles. But what does it mean? Simply 
put, “governance” means “the process of decision-making and the process 
by which decisions are implemented (or not implemented)”.  It refers to all 
those involved in making and implementing decisions at any level – in the 
household, within groups, in a village, town, country and even internationally.  
It therefore includes decisions about rules and agreements made between 
members of a household, and beyond that of the government, its citizens as 
well as businesses. For governance to be “good”, all people must be able to 
have a say in decisions that affect their lives. 

Another way of looking at good governance is by way of “Rights”. In 1948, the 
United Nations’ member states signed its Universal Declaration of Human 
Rights. This document, calling for universal principles of justice, fairness and 
equality between people, was the !rst global statement on the basic principles 
of human rights. These include access to education, protection of women 
and children, rights of minorities, etc. This document is often looked to for 
inspiration when setting up rules and policies to make conditions fairer, and is 
the basis of international human rights law.

For good governance (and rights-based development) to exist, a vibrant “civil 
society” must be allowed to exist. Civil society includes all actors (except the 
government and the military) grouped together, such as networks and groups, 
associations, non-governmental organisations and unions, etc. By forming 
farmers’ organisations, small-scale farmers can also in"uence policies and 
governance in their countries by entering into civil society platforms. Having 
a strong civil society can get (farmers’ and others’) rights, needs and concerns 
addressed by those in power, keeping them accountable - and also keeping 
tendencies towards corruption in check. 

The issue of “good governance” goes beyond national borders. It also has to 
do with international agreements and rules. Because of the large number of 
actors that exist at a global level, agreeing, setting and enforcing global rules 
is a major challenge. In the agricultural sector, global rules have been worked 
on by different actors. For example, the United Nations Food and Agriculture 
Organization (FAO) or the United Nations Environment Programme 
(UNEP) have worked for many decades on getting governments to agree to 
certain action plans that protect natural resources, such as the “Convention 
on Biological Diversity”. These organisations cannot force all governments 
(or corporations) to agree to and follow these rules, however. Since 1995, 
the World Trade Organization (WTO) was established in order to deal with 
global rules on international trade, which includes the power to carry out 
sanctions against countries that do not follow the rules. For the !rst time, with 

Figure 31: When good 
governance does not exist the 
rights of small-scale farmers to 
access land can be forgotten by 
powerful “land-grabbing” forces
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Figure 30: Good governance 
and rights-based development 
aims for equal participation and 
attention to human rights for all.
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Questions regardly the whole section:
•  Ask each student to choose one driver of change. What do they consider to be the most important factor of 

production affected by that change? How might the change affect farmers’ world view?
•  Think of other important major trends affecting opportunities and threats in your region.

the establishment of the WTO, agriculture was included in the global trade 
regime. The WTO however has a problem of inbuilt inequity, as although 
all countries are members of it, low-income and smaller countries are not 
able to fully participate, understand and in"uence its policies because of the 
high expertise needed to keep up with and analyse developments within it. 
Governance of corporations working internationally is even more dif!cult 
especially when they are powerful and able to move around quickly.

Small-scale farmers’ rights
In general, small-scale farmers have very little voice in the policies of their 
countries. Large-scale commercial farmers tend to get more attention from 
government policy-makers as they have more wealth and power - and are more 
visible. An important recent development in the area of farmers’ rights comes 
from a global small-scale farmers’ advocacy organisation established in 1993 
called La Vía Campesina.# In short, La Vía Campesina calls for greater rights 
for small-scale farmers, based on fair access to resources such as land and 
water, fair economic relations, and ability to sustain their families from small-
scale farming. One of their key concepts is called “Food sovereignty”, which is 
de!ned in the glossary.

Small-scale farmers need global voices like La Vía Campesina because their 
rights are often overlooked in the current climate of globalisation, and good 
governance challenges. An important example is found in the phenomena of  
“land-grabbing”. This has been described by GRAIN (2008) as coming from 
two sources:#the !rst, “food insecure” governments that rely on imports to feed 
their people are buying up vast areas of farmland in other countries to be able 
to cover their population’s food needs. At the same time, food corporations 
and private investors see investment in foreign farmland as an important new 
source of revenue. Another example is found in the ignoring of Intellectual 
Property Rights of small-scale farmers. These kinds of issues will be delved into 
more deeply in later modules.

•  What kinds of effects "ow 
into small-scale farms 
because of lack of good 
governance and rights in 
their political context? 

•  What can small-scale farmers 
do to get their rights better 
recognised?

 2.5 Sources for this learning block

•  Altieri, Miguel. 2008. Small Farms as a Planetary Ecological Asset: Five 
Key Reasons Why We Should Support the revitalisation of small 
farms in the Global South. Third World Network, Penang, Malaysia.
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to sustainability in an era of uncertainty. STEPS Working Paper 4. 
STEPS Centre, Brighton.

• Transparency International website (www.transparency.org).

•  Tripp, Robert. 2006. Self-sufficient agriculture: labour and knowledge 
in small-scale farming. Earthscan, London. 

•  United Nations. 2008. World Urbanization Prospects - The 2007 
Revision.

•  United Nations ESCAP (Economic and Social Commission for Asia-Paci!c). 
2007. What is good governance. (link from www.unescap.org).

•  UNEP (United Nations Environment Programme). 2007.#GEO4 Global 
Environment Outlook: Environment for Development. Progress Press 
Ltd., Malta.



LEARNING AgriCultures 43

LEARNING BLOCK 2: SMALL-SCALE FARMING IN THE WIDER CONTEXT

•  van der Ploeg, Jan Douwe. 2008. The New Peasantries - Struggles for 
Autonomy and Sustainability in an era of Empire and Globalization. 
Earthscan, London.
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Sustainability & Governance 
of small-scale farming

3

What do we mean when we talk about sustainability? 
Considering the many constraints small-scale farmers 
work under, how sustainable are these farming 
systems, and what is needed to make them more 
sustainable? This third learning block discusses 
these issues, focusing on ecological, economic 
and socio-cultural aspects of small-scale farming 
sustainability. Examples of different agricultural 
sustainability approaches from around the world are 
also introduced, while in-depth practical examples 
will be explored in later modules. The section ends 
with a look at how good governance mechanisms and 
enabling policies can support small-scale farming 
sustainability. 

LEARNING BLOCK 
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 3.1 Introduction 

In the second learning block (section 2.4), a number of major drivers of  
change were presented – some of which give great cause for concern around 
the globe. For one, the Earth’s resource base is coming under increasing 
pressure. Urgent developments are increasing water scarcity, soil degradation, 
forest destruction and biodiversity losses. Agriculture uses about 40 percent 
of the world’s land base, and how farming is practised has greatly contributed 
to these problems. In addition, climate change is making the weather more 
unpredictable around the world, with "ooding and dry periods becoming  
more extreme in many places. It is clear that we need to pay more attention 
 to how we use the planet’s resource base. 

With populations rising, and many people moving out of rural areas in  
search of scarce jobs, about 1 billion people now suffer from extreme  
poverty and hunger. The predominant thinking is that large-scale modern 
production methods should take over farming, in order to be able to increase 
the amount of food produced. However, this thinking is challenged by policy 
analysts and many organisations working with small-scale farmers around 
the world. An important challenge in April 2008 came from the IAASTD 
(International Assessment of Agricultural Knowledge, Science and  
Technology for Development) report, which was based on assessments of  
over 400 leading scientists from around the world. This report sees small- 
scale farmers as key to solving the problems of  environmental degradation  
and poverty. 

Regardless of the type of farming used, there is always tension between the 
farm being able to produce enough to provide a good livelihood for farmers, 
be productive enough to meet the world’s food needs – while at the same time 
having to be careful about using the natural resource base, under increasingly 
unpredictable weather conditions. Another way of expressing this dilemma 
is: how can farming be more sustainable? In this !nal learning block, we will 
discuss what is meant by sustainability, focusing particularly on small-scale 
farming. Suggested exercises, a game, articles and videos can be used to help 
students come to an understanding of sustainability, and how it might translate 
for small-scale farmers in their region. 

What exactly do we mean when we talk about sustainability? These days, one sees 
this term being used everywhere. It becomes especially dif!cult to grasp because 
it seems to mean quite different things to different people. Institutions promoting 
sustainable agricultural development can come up with completely contrasting 
advice for farmers. A helpful and simple de!nition for Sustainability is found in 
Box 1.

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

 3.2 Unpacking the concept of “sustainability” 
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Go to Exercise R1.4 to help 
introduce the concept of 
sustainability in terms of  an 
“adaptation” approach.

 Sustainability is the combination of Resilience (being able to buffer shocks 
and stresses) and Continuity (being able to continue over long periods).

Box 1: Definition of Sustainability (from Jules Pretty, 2008)

This de!nition sees sustainability as a combination of two concepts that are 
further discussed below. What the concepts speci!cally mean for small-scale 
farming is discussed in Section 3.3.

Resilience
Things change all the time around us. In most places, unpredictability is normal. 
But what happens after something changes? Resilience has to do with the ability 
to adapt to change. It does not necessarily mean that all things go back to how 
they were before a change. Jules Pretty describes resilience in terms of being 
able to buffer shocks and stresses. For agricultural systems, this means that there 
need to be mechanisms - or buffers - for farmers to be able to withstand different 
challenges coming up. Examples of buffers on the farm are having a variety 
of crops, that can withstand varying weather conditions and be harvested in 
different periods; or having different types of savings strategies, including having 
well-stocked granaries and different livestock that can be sold if ready cash is 
suddenly needed. As shown in learning block 2, it is important to consider the 
opportunities offered and constraints imposed by the wider context of farms. In 
the same way, a sustainability approach seeks to strengthen buffers not only on 
the farm, but around it as well. These buffers allow farmers to keep adapting their 
practices to the new conditions.

Continuity
For a farm to be able to continue to be productive over a long period, the natural 
resource base must be used carefully; farmers must be able to gain a meaningful 
livelihood from it; and important social networks need to be nurtured. Practices 
cannot deplete the ecological environment – or go beyond its “carrying capacity” 
(see glossary). For example, practices need to protect the soil from erosion and 
nutrient depletion, and to conserve water as much as possible. And if forests are 
to exist for coming generations as well, trees and tree products must be carefully 
used and conserved. It also means that policies need to be in place that support 
farmers to continue farming, and to adopt practices that are not harmful to the 
environment, or to other farmers. We will go more deeply into policies in 
Section 3.4.

3.2.1  Sustainability is a dynamic process – 
not an endpoint

A farmer can never stand up and say: “my farm is sustainable”. Farms are 
vital and complex, there is always something moving on them - and in their 
surroundings as well. As farms are dynamic systems, likewise it is impossible to 
think of sustainability as being static or an endpoint. It is more correct to say that 
the farm is in a process of trying to become more sustainable. As changes keep 

Play the Endless Game in R1.5 
to learn about the importance 
of the concept of Continuity in 
a fun, interactive way.
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Refer to the third part of the 
Four Stories (R2) to discuss 
concepts of sustainability:
Looking at speci!c challenges 
the farmers deal with, what 
kinds of buffers could make the 
farms more resilient? Consider 
!rst resources they have at their 
disposal.
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coming up, so farmers keep needing to learn how to respond and adapt their 
strategies to the changes. Basic changes relate to variability in weather patterns to 
which farmers need to adapt their crop selection, use of water, etc. In other cases, 
market opportunities could change  – new demands, infrastructure developments 
or market mechanisms. In yet other cases, changes may be so dif!cult to adapt 
to – or may involve con"icts with others that farmers may need to get governance 
mechanisms in place to get authorities to set up supportive measures to help 
farmers deal with change (in Section 3.5, we will discuss governance). Clearly, 
managing a farm, and especially being able to get a sustainable livelihood from it 
while maintaining and nurturing the resource base is a dynamic process!

Small-scale farms are highly diverse and all have their own mix of strategies, 
growing for their family’s food needs, and also to serve different kinds of markets. 
They are highly ef!cient in how they manage the few resources at their disposal 
(their factors of production), taking as few risks as possible, and over time have 
built up important insights about the speci!c functioning, opportunities of their 
farms and surroundings. Many examples exist of sustainability approaches within 
small-scale farming, some of which have been collected by ileia in articles in its 
magazine since 1984. In discussing different aspects of sustainability below, some 
articles are presented to offer examples of how small farmers take a sustainable 
approach to their farming. As well, in the section on Background Information 
(3.5), an overview is provided of several different sustainability approaches (or 
worldviews) from around the globe.

In Learning Block 2, we described the wider context of farms in terms of four 
dimensions: ecological, socio-cultural, economic and political. In literature 
on sustainability, it is generally analysed in terms of the !rst three dimensions 
(ecological, social and economic). All three dimensions need to be addressed for 
there to be a sustainable approach. This section therefore discusses ecological, 
socio-cultural and economic considerations of sustainability. Nevertheless, for 
farmers to be able to take more of a sustainable approach to their practices, they 
need support from the political arena. We therefore follow this section with a look 
at the kinds of policy support and governance mechanisms needed to strengthen 
small-scale farming sustainability. 

3.3.1 Ecological aspects of sustainability

In section 2.2.1, we described aspects of the ecological dimension that are 
important to farming: the climate and natural resource base. Taking a sustainable 
approach therefore means that practices need to strengthen buffers that allow 
farmers to be able to be resilient. They need to be able to adapt to variations in 
climate such as varying dry and wet periods, as well as changes in the ecological 
environment such as incidences of pests and diseases. Buffers are also needed to 

 3.3 Towards more sustainable small-scale farming 
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keep the soil from eroding, and for conserving moisture in the soil. Sustainability 
also means that farmers’ practices safeguard the continuity of the natural resource 
base, such as the stability of the soil, nutrients, and clean water. It is important 
to remember that it is not only farmers who need to strengthen buffers. It is the 
responsibility of all those who use the natural resource base around farms as well.

Some examples of a sustainable approach to ecological aspects: 
• Build up the “living soil” 
•  Improve ecological cycles (water, nutrients) and minimise their losses from the 

farm
•  Integrate crops that offer favourable interactions, e.g. crops that repel pests or 

bene!cial nutrients
•  Minimise pollution of water 
•  Maintain resource base in commons 
•  Can you think of more examples of ecological aspects of resilience and continuity 

relating to your region?

3.3.2 Economic aspects of sustainability

In section 2.2.2, we described aspects of the economic dimension that are 
important to small-scale farming: access to markets, processing opportunities, 
prices and consumer demand for farm products, and conditions of transactions 
such as savings and credit. A sustainable approach to economic aspects can 
therefore refer to farming strategies building up buffers that allow farmers to adapt 
to changes in market demand and price swings. On the farm, different strategies 
for earning money and building up savings provide buffers for farmers, should 
certain strategies fail. Finally, conditions of transactions should in general be 
favourable enough for small-scale farmers to be able to continue farming for their 
livelihood.  

Some examples of a sustainable approach to economic aspects:
•  Invest in multiple strategies (while keeping a balance in labour and time 

available) to spread risk and increase income possibilities
•  Strengthen capability of building up reserves – e.g. improve storage and  

savings
•  Strengthen fairness of access to credit and lending conditions
•  Can you come up with more examples of economic aspects of resilience and 

continuity relating to your region?

3.3.3 Socio-cultural aspects of sustainability

In section 2.2.3, we described aspects of the socio-cultural dimension that are 
important to farming: norms and values of the farmers and their wider society, 
gender relations, and participation in social networks. For farmers to be able to 
adapt to changes, socio-cultural norms and rules need to be "exible enough to 
allow for the adaptation. For example, if a change leads to women becoming the 

Go to article pack R3.3 to read 
about experiences from Cuba 
and the Philippines on vibrant 
small-scale farmer ecological 
sustainability approaches. 

Go to article pack R3.5 to 
read about experiences from 
India, Tanzania, Bolivia and 
Thailand on vibrant small-scale 
farmer economic sustainability 
approaches. 
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Go to article pack R3.4 to read 
about experiences from the 
Netherlands, India and Malawi 
on vibrant small-scale farmer 
socio-cultural sustainability 
approaches. 
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head of the family farm, they should be able to get access to necessary resources 
and social networks, different types of knowledge and skills development. At 
the same time, if farmers are to be convinced that they should adopt more of a 
sustainable approach, changed practices should build on the farmers’ priorities, 
skills and knowledge. In this way, there will be greater chance of farmers 
continuing with more sustainable practices even when external support is not 
motivating them.

Some examples of a sustainable approach to socio-cultural aspects:
•  Strengthen farmer knowledge and skills, building on local practices and 

knowledge 
•  Strengthen social networks for farmers towards greater resilience
•  Stimulate equity in access to resources, social networks and knowledge (for 

women, minorities, poor and other socially excluded groups). 
•  Can you think of more examples of socio-cultural aspects of resilience and 

continuity relating to your region?

As explained in Section 2.4.6, “governance” has to do with the process of 
decision-making and the process by which decisions are implemented (or not 
implemented). It refers to all those involved in making and implementing 
decisions. Governance affects all the dimensions of sustainability and plays out at 
different levels – national, local and even household level. It has to do with who 
has the power to make decisions about rules, tasks and workloads, as well as the 
distribution of bene!ts. At the level of an individual farm, decision-making on 
investments or changes in practices may rest with some but not all of the family 
members and so may the distribution of cash income or farm surpluses. These 
changes will affect the way the farm develops – positively or negatively.

At a higher level, governance has to do with setting policies, who they should 
affect and how. Because a sustainability approach requires going beyond the farm, 
it requires a supportive policy environment. For example, if important natural 
resources such as water or forests are being depleted in an area, decisions are 
required to made at a higher level, to solve con"icts between different users, and 
!nd an equitable way of using them. All those who have a stake in the sustainable 
use of those resources should be able to participate in these decisions. For 
example, farmers and their genuine spokespersons (for example, farmers’ social 
networks) should become involved in decision-making on activities that affect 
their farms. Attention to governance is very important when looking at small-scale 
farming sustainability because most small farmers have limited resources and very 
limited individual political clout. An extra consideration is that many small-scale 
farmers do not have security in their landholding and can be at risk of eviction. 
Land, for instance, may be con!scated for urban development, mining operations 
or new large-scale farm enterprises - without compensation to the evicted farmers. 

 3.4 Governance of Sustainability 
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There have over time been many examples of small farmers being oppressed and 
marginalised because of their lack of power over governance mechanisms. 

3.4.1  Governance and small-scale farmer 
sustainability

In understanding governance and small-scale farmers, there are several questions 
to ask. A !rst question is: are small-scale farmers organised and who is speaking 
on their behalf? Are they organised in larger networks, co-operatives or advocacy 
groups who can help articulate their needs, and lobby for them? Are groups in 
politics, government or civil society speaking on their behalf and in their interest? 

A second question concerns the autonomy of small-scale farmers, and their 
freedom to manoeuvre. Small farms are vulnerable to local disasters: droughts, 
unseasonal rainfall, pest outbreaks, market gluts. Do farmers have the buffers 
to overcome such distress periods or will they be forced to enter into loans or 
contracts that exploit them and their families? Are there mechanisms to overcome 
this - for instance micro-!nance, seed banks, employment guarantee programmes 
or others? Are these mechanisms effective?

A third question concerns the larger priorities in society – and the policies made 
based on these priorities. For instance: are the prices of agricultural commodities 
regulated? Are farm prices kept low so as to feed an urban population with inexpen- 
sive food or is farming allowed to be !nancially attractive?  Also, on what does the 
government spend money? How much support is there for agriculture, in particular 
that of small farmers? Is there investment in rural roads and storage or do all resour- 
ces go to urban and industrial development? Is money spent on drought relief pro- 
grammes or is it spent on making small-scale farming more productive and resilient  
to dry periods?  Answering these questions will go a long way towards understan-
ding the bigger picture that affects the sustainability of small-scale farming.  

Policies in support of sustainable small-scale 
farming
For sustainable small-scale farming to thrive, it needs governance mechanisms 
that give a voice to small-scale farmers when decisions that affect their farms or 
practices are made. It also needs policies that support sustainability, and these 
policies need to be safeguarded and enforced. In addition, public services such 
as health, education and infrastructure need to be made available to even remote 
areas where small-scale farmers or pastoralists live and work. 

Some examples of policies in support of small-scale farming sustainability:  
•  Allow farmer organisations to thrive in providing services, speak and negotiate 

on behalf of member farmers
•  Strengthen access to information (open media, radio...) 
•  Support small-scale farmer access to services (for example, equitable rights to 

resources, speci!c extension & research services, fair credit conditions, subsidies 
that reward sustainable practices) 

Go to video R4.4 to discuss 
policy priorities for extension 
services in Kenya.

Go to article pack R3.6 to 
read about experiences from 
India and Japan on policies 
supporting sustainability of 
small-scale farmer’s practices. 

Figure 32: Laws and rules 
that support sustainability of 
small-scale farming need to be 
implemented and safeguarded



LEARNING AgriCultures 52

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

•  Are small farmers organised in your area? Have they been able to in"uence any policies – whether this be at the 
local or national levels?

•  Get a hold of a government budget to be able to respond to these questions:
   •  Are any funds dedicated to sustainable small-scale farming? E.g. in terms of input subsidies (and for what),  in 

price support, in infrastructure or others? 
  • Compare this with expenditures on other items. Is it substantial or negligible? 
  • Why are priorities set like this and how are they set?
•  What kinds of policies that stimulate sustainability could be achieved in a short term in your region? What would 

need a longer time to happen? Why?

 3.5 Sustainable farming in practice

background information 3.5.1 Introduction

Small- (and large-) scale farmers around the world already make countless 
adaptations and come up with dynamic innovations in order to make their 
farms more sustainable. Most of these are nameless and invisible. However, 
there exist larger-scale movements that have gone so far as to formalise their 
ideas on how to improve sustainability of farming into a set of principles for 
certi!cation. In this section, some of the “bigger players” in sustainability 
approaches are compared and contrasted. In Table 5, a simple overview is 
given of some selected movements, in alphabetical order. Care has been taken 
to make a selection from around the world. References are provided if you 
would like to gain more speci!c knowledge about them.

3.5.2  Sustainable agriculture approaches 
from around the world



Table 3: Brief overview of selected sustainable agriculture approaches

Name of 
approach

Origins 
and when 
formally 
described

Distinguishing Characteristics

Agroecology Latin 
America
late 1970s

The term agroecologia originates from Latin America, and refers to the holistic 
study of agroecosystems, including environmental and human elements. Its goal 
is to integrate components so that biological ef!ciency is improved, biodiversity is 
preserved and the agroecosystem productivity and its self-regulating capacity are 
maintained. This term is used in Latin America for what the rest of the world refers 
to as organic agriculture – in Latin America, “organic agriculture” is speci!cally 
linked to a particular system of certi!cation. For more information and literature 
links, see the Agroecology in Action website at: www.agroeco.org
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Agroforestry Based on 
traditional 
systems

This basically refers to “trees on farm”. It is the collective name for land-management 
systems that optimise the economic and ecological bene!ts created when trees 
and/or shrubs are integrated with crops and/or livestock. For more information 
and links to resources, see the website for the World Agroforestry Centre, at: www.
worldagroforestry.org Also see LEISA Magazine issue on Trees and Farmers (1990): 
http://ileia.leisa.info/index.php?url=magazine-details.tpl&p[readOnly]=0&p[_
id]=69110

Biodynamic 
(BD) 
agriculture

Austria/ 
Germany
1924

Based on a series of lectures and conversations with Dr Rudolf Steiner, this 
approach to agriculture relates the ecology of the earth-organism to that of the entire 
cosmos. The farm is seen as a “living organism” and an important core concept 
is the necessity to take care of the living soil. Biodynamic products have of!cial 
certi!cation.
For more information and linked resources, see the website of the Biodynamic 
Farming and Gardening Association in North America, at: www.biodynamics.com

Bio-intensive 
agriculture

United 
States - 
inspired by 
methods in 
France
1972

A sustainable 8-step food-raising method know as “Grow Biointensive” which focuses 
on maximum yields from a minimum area of land, while simultaneously improving 
the soil. This method was developed by John Jeavons and includes double dug raised 
beds, intensive planting, composting, and companion planting.
For more information and links to resources, see Ecology Action website, at: www.
growbiointensive.org

Conservation 
agriculture
OR 
Conservation 
farming
OR 
Conservation 
tillage

United 
States
1940s

This is a concept for resource-saving agricultural production that strives to achieve 
acceptable pro!ts together with high and sustained production levels while 
conserving the environment. It is based on enhancing natural biological processes 
above and below ground. It centres around three principles: 1. Continuous minimum 
mechanical soil disturbance; 2. Permanent organic soil cover; and 3. Diversi!ed crop 
rotations in the case of annual crops or plant associations in case of perennial crops.
The movement originates from large-scale farming in North and South America, 
New Zealand and Australia – but has been widely adapted for small-scale farms 
around the world, including in Africa.
For further information, see: www.fao.org/ag/ca/1a.html and also special focus on CA 
in LEISA Magazine edition on Recreating Living Soils (2002), at: http://ileia.leisa.
info/index.php?url=magazine-details.tpl&p[readOnly]=0&p[_id]=12597#
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Eco-
agriculture

Europe
2000

Ecoagriculture was a concept coined by Sara Scherr and Jeffrey McNeely in a report 
that includes three pillars (1. Enhance rural livelihoods; 2. Conserve or enhance  
biodiversity and ecosystem services; and 3. Develop more sustainable and productive 
agricultural systems. It calls for agriculture to be looked at from the Landscape scale 
rather than at individual farm level, in order to be able to become sustainable 
For more information and links to resources, see the Ecoagriculture website at: www.
ecoagriculture.org

Fair Trade Nether-
lands 
and 
Mexico
1970’s

This movement emerged in the 1970s when the !rst fair trade label (Max Havelaar) 
was established for coffee producers in Mexico, to guarantee a fair price to small-
scale producers. Since then, the fair trade movement has grown to become a trading 
partnership that promotes standards that seek greater equity and transparency in 
international trade. In practice, fair trade producers can sell their products at pre-
de!ned and guaranteed prices, while receiving an additional premium over and 
above this price. This premium is paid to the group of producers and can be used for 
community development purposes. Additionally, a pre-!nance mechanism makes 
importers responsible for timely payments to producers for deliveries. Certi!cation 
by the of!cial global standard-setting body, Fairtrade Labelling Organization 
International (FLO) covered 632 producer organisations in 58 countries in 
December 2008.
For more information, see the website for FLO International, at: www.fairtrade.net
Also, see special focus on Fair Trade in LEISA Magazine edition on Towards 
fairer trade (2008) at: http://ileia.leisa.info/index.php?url=magazine-details.
tpl&p[readOnly]=0&p[_id]=204060

Holistic land 
manage-
ment

United 
States - 
1984

Based on experience in dryland areas of the US, this approach works with natural 
processes to restore damaged grasslands to health and sustainability, increasing 
productivity and pro!tability of ranches and farms on three continents. Holistic 
Management is a decision-making framework that helps people create the quality of 
life they want, while ensuring social, economic and ecological sustainability. 
For more information, see website of Holistic Management International, at www.
holisticmanagement.org

Kyusei 
Nature 
farming

Japan
1935

Based on the teachings of Mokichi Okada, this approach sees the ecological and 
spiritual as two sides of agriculture. The basic idea is to keep the soil as pure as 
possible, without using arti!cial fertilizers of any kind, chemical or non-chemical. A 
now globally distributed product emerging from this movement in the mid-1980s, is 
“Effective Micro-organisms” (or EM) that blends common microbes into a solution 
said to enhance the fermentation processes in the soil. Kyusei Nature farming has 
of!cial certi!cation in Japan. 
For more information, see the website of APNAN(Asia Paci!c Natural Agriculture 
Network), at www.apnan.org

Natural 
farming

Japan
1940s

Based on the teachings of Masanobu Fukuoka, the essence of this method is to 
reproduce natural conditions as closely as possible. It calls for a farming system that 
does not require weeding, pesticides, chemical fertilizers or tillage. Biodiversity and 
always keeping the ground covered are important tenets. For more information and 
resources, see http://fukuokafarmingol.info/ which also includes information on an 
offshoot of Fukuoka’s ideas, called Synergistic farming.
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Organic 
agriculture

United 
Kingdom
and USA
1940s

The term is often used to indicate any farming system that does not use chemical 
inputs. However, under its of!cial global organisation, “International Federation of 
Organic Agriculture Movements” (IFOAM), it is a speci!c certi!ed commercial way 
of farming with ecological, social and economic objectives. IFOAM currently unites 
750 member organisations in 108 countries. In 2005, 2% of total world farmland was 
certi!ed organic.
For more information and resources, see IFOAM’s website: www.ifoam.org

Perma-
culture

Australia
1978

The term “permaculture”, coined by Bill Mollison and David Holmgren, is a 
blend of “permanent agriculture” and “permanent culture”. The goal is perennial 
agricultural systems that mimic the structure and interrelationships found in natural 
ecologies. Originating as an agroecological design theory, it freely borrows techniques 
and cultural systems from organic agriculture, sustainable forestry, horticulture, 
agroforestry and the land management systems of indigenous peoples, developing 
organising principles that are transferred through two-week intensive permaculture 
design courses around the world.
For more information and links to resources, see the Permaculture Research Institute 
of Australia’s website at: permaculture.org.au

LEARNING BLOCK 3: SUSTAINABILITY AND GOVERNANCE OF SMALL-SCALE FARMING

Have a discussion on the different agricultural sustainability movements introduced in Table 3. 
•  Do any of these sustainable approaches exist in your area? What do farmers need in terms of their factors of 

production, and conditions in their wider context. 
•  If examples of the different movements do not exist in your region, consider why not.
•  Do you know of other examples of sustainability approaches?

 3.6 Sources for this learning block

•  Adams, W.M. 2006. The Future of Sustainability: Re-thinking 
Environment and Development in the Twenty-first Century. IUCN,

•  Burpee, Gaye and Wilson, Kim. 2004.#The Resilient Family Farm - 
Supporting agricultural development and rural economic growth. 
ITDG Publishing, Warwickshire, UK.

•  Greenpeace International. 2009. Agriculture at a Crossroads: Food for 
Survival. Greenpeace, Amsterdam.

•  IAASTD Report. 2008. Executive summaries. Download from www.
agassessment.org.
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•  ILEIA. 2006. LEISA Magazine Special Issue. Farming Matters: 
Understanding sustainable agriculture.

•  ILEIA. 2009. LEISA!Magazine: Farming diversity. Vol.25 (1).

•  Pretty, Jules. 2008. Overview to four volumes: sustainable agriculture 
and food. In: Sustainable agriculture and food (Jules Pretty, ed.). Earthscan 
Reference Collections, London. pp xv-lv. 

•  Thompson, J., Millstone, E., Scoones, I., Ely, a., Marshall, F., Shah, E. and 
Stagl, S. 2007. Agri-food System Dynamics: pathways to sustainability 
in an era of uncertainty. STEPS Working Paper 4. STEPS Centre, Brighton.

•  van der Ploeg, Jan Douwe. 2008. The New Peasantries - Struggles for 
Autonomy and Sustainability in an era of Empire and Globalization. 
London: Earthscan.

•  World Bank. 2007. World Development Report 2008: Agriculture for 
Development. The International Bank for Reconstruction and Development 
/ The World Bank, Washington, DC.

 Also see: References in Table 3 (Background Information) in section 3.5.2.

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION
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for Module 1
EDUCATIONAL RESOURCES 

How can students re"ect more deeply about concepts 
of sustainability and small-scale farming? Throughout 
the three learning blocks, different educational 
resources have been suggested to help stimulate 
discussions and as material for assignments. These are 
brought together in this section, and include games, 
exercises, articles, photos, videos, farmer interview 
checklist and !eld exercises, as well as references for 
further reading.
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 R1. Games and Exercises

This section provides four exercises and one game to support lessons in the three 
learning blocks. 

Objectives of the exercise: for students to make a simpli!ed picture of a 
farm system through "ows of resources, to learn about elements, boundaries, 
"ows and interactions.
Time involved: 1 lesson (during Learning Block 1)
Materials: Large sheets of paper and coloured markers

Methodology:
"!If possible, divide the class into small groups of up to 10 people each.
"!!Agree as a group to make a map of a particular farm. Make a list of all the 

resources that are part of that farm before starting the map.
"!!First draw the homestead and farm !elds (these are the boundaries of the farm) 

and other farm elements such as buildings, grazing areas, water sources and 
compost pits.

"!For each !eld, draw both present and previous crops
"!!Draw arrows to represent resource "ows between !elds and other farm 

elements; e.g. arrows indicate "ow of crop products (from !elds to subsistence 
needs or leaving !elds for selling) and residues ("ows to compost heap – then 
back to !elds? residues left as mulch? to animals?); also inputs into the farm 
such as mineral fertilizers, seed, etc.

"!!The resulting picture presents an overview of resources and interactions (or 
absence of interactions) between farm elements and inputs/outputs (elements 
outside the farm). 

Discussion:
"!!Try to think about whether enough resources stay on the farm, or whether more 

go out than stay (or come back) in. Are there any bottlenecks or shortages? 
What does this mean for the farm?

"!!Try to think: what happens in a bad year (for instance only unseasonal rain) and 
in a good year with the resource "ows on the farm

"!!Compare  resource "ow maps for different farms and discuss why they have 
different types of interactions and resources.

"!!See the example of a resource "ow in Figure 34: 
""!!where should the boundary be between the farm system and outside the 

system? 
""!!See how division of labour is differentiated according to gender and hired 

labour. What can this tell us about the farm’s labour patterns?

R1.1  Resource !ow map of a farm 

Figure 33: Games can help 
students understand issues 
better
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Figure 34: Example of a farm’s resource flows
(from Lightfoot, Clive, Shelley Feldman and M. Zainul Abedin. 1991. Households, 
agroecosystems and rural resources management: a guidebook for broadening the concepts 
of gender and farming systems. ICLARM Educ. Series 12. Bangladesh Agricultural Research 
Institute, Joydebpur, Bangladesh, and International Center for Living Aquatic Resources 
Management, Manila, Phillipines: p.60)

Objectives of the exercise:  to build on the resource "ow mapping 
exercise in R1.1, focusing on a simpli!ed map of a wider area of the farming 
system and its resource "ow pattern, in order to understand about elements, 
boundaries, "ows and interactions at a context level.
Time needed: 1 lesson (during Learning Block 2)
Materials: Large sheets of paper and coloured markers

R1.2 Resource !ow map of farms in an area 

Methodology:
"!!Draw different elements found in a wide area – e.g. in a small village. This will 

include different farms, common areas such as grazing areas, shared water, 
forests, etc. as well as marketing centres and centres of political power.



LEARNING AgriCultures 60

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

Methodology:
"!!Follow the example in Box 2 in which interactions are presented between the 
!ve different factors on farms (worldview, land, capital, labour and knowledge) 
and the ecological context.

"!!Ask students to !nd their own examples of interactions.
"!!!!Once the other three context dimensions (economic, socio-cultural and 

political) have been described, ask students to !nd examples of interactions 
with them as well.

Discussion:
"!Why is it dif!cult to isolate certain interactions to one dimension or factor?
"!!Why is this exercise useful? 
"!!What do these kinds of exercises say about the limits of thinking in terms of 

systems?

R1.3   Interactions between farms and their 
wider context

Objectives of the exercise: to better understand how farms are not 
isolated entities, and how changes on the farm affect the wider context and 
vice versa
Time involved: 1 lesson (during Learning Block 2)
Materials: Working in plenary !rst, do this exercise orally, or on 
chalkboard/overhead

"!!Draw arrows to represent resource "ows between farms and other elements; e.g. 
arrows indicate "ow of crop products (going in and out of farms); animals to 
grazing areas; water use; seed exchanges; also resources to and from market 

"!!The resulting picture presents an overview of the "ow of agricultural resources 
in an area, showing interactions (or absence of interactions) between farms and 
elements outside the farm. 

Discussion:
"!!What kinds of interactions exist within the area?
"!!What kinds of constraints and opportunities can you think about outside of 

farms that will affect the "ow of resources?  
"!!Do the farms in the area manage to meet the needs of the population living 

there? Does it look like there is a good balance between "ows in and out of the 
farms? What does this mean for the survival of the farmers?

"!!If possible, compare different resource "ow maps and discuss why they have 
different types of interactions and resources. 
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Box 2: Examples of interactions between Factors in the farm system and the 
Ecological context

"!!Ecological context to worldview/action: the “wildness” and abundance of 
the natural environment may have an effect on farmers’ relationships with 
nature, and therefore how they treat it, and what they choose to use or not 
use. 

"!!Worldview to ecological context: farmers’ worldview about nature affects how 
they treat the natural resource base

"!!Ecological context to land: the climate and state/quality of the natural 
resource base in"uences the quality of land

"!!Land to ecological context: how the farmer farms in"uences the quality of the 
natural environment (e.g. polluting and erosive practices as opposed to more 
sustainable practices)

"!!Ecological context to capital: if there are abundant natural resources in the 
wider context, the farm may be more productive, and therefore the farmer 
can e.g. earn money or build up herds

"!!Capital to ecological context: if the farmer can afford to invest in inputs such 
as pesticides, this affects the wider ecological dimension

#

"!!Ecological context to labour: if the ecological environment is harsh, for 
example, it will affect the kind and amount of labour needed

"!!Labour to ecological context: if the farm uses intensive methods such as 
draught-power or mechanisation, a situation of compaction or erosion could 
arise, affecting the wider environment

#

"!!Ecological context to knowledge: the state of the natural environment affects 
knowledge and types of skills needed

"!!Knowledge to ecological context: farmers’ knowledge in"uences how they 
manage the natural environment
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Figure 35: “Control” versus “adaptive” models (Figure and Table 4 adapted 
from: Ten Napel, F. Biancji and M. Bestman. 2006. Utilising intrinsic 
robustness in agricultural production systems. In: Inventions for a sustainable 
development of agriculture. Working paper no 1, TransForum Agro&Groen, 
Zoetermeer, The Netherlands. pp 32-54).

Table 4: Comparing two management approaches

Model of “Control”
Conventional (prevailing) approach

Model of “Adaptation”
Sustainability approach

"!focus on the problem
"!negate variation
"!constantly monitor
"!step in instantly
"!seek static balance

"!focus on the system
"!make use of variation
"!stimulate self-regulation
"!indirectly “steer”
"!seek dynamic balance, resilience
"!seek ways of buffering

Methodology:
"!!This exercise is carried out with the whole group.
"!!!Start by asking students to talk about the two drawings in Figure 35. 

If the green dot were a ball lying on a hard surface (one with concave and the 
other with convex form) that you are holding onto, how can you keep the ball 
from falling off? Example of responses: the ball on the convex form is always in 
danger of rolling away, and therefore a lot of effort needs to be made to keep it 
!rmly in place. In the other, the ball can shift from side to side without any worry 
of falling off, and it will tend to on its own go back to the centre of the form.

"!!!!Explain that these drawings can be thought of as two different ways of  
approaching managing a farm: the “control” model and the “adaptive” model.

"!!Carefully run through the comparison of characteristics in Table 4 and ask 
students to think about what this means if they were to relate them to farming. 
Give examples, comparing technological !x approaches to one that aims to build 
up buffers.

Objectives of the exercise: To assist in explaining about the concept of 
Sustainability.
Time involved: up to 60 minutes – during Learning Block 3.
Materials: Projection of Figure 35 and Table 4 to class.

R1.4 Introduction to Sustainability
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R1.5 The Endless Game

Figure 36: Playing the Endless 
Game with pebbles

Objective of the game: to learn the importance of sustainable 
management in a fun, interactive way.
Time involved: 10 minutes for the game followed by a discussion with the 
entire group.
Number of participants: 1 facilitator plus 3 players each game. It is 
best to play the game twice. Others will watch and join in the discussion 
afterwards. 
Materials: All that is required for the game is about 60 pebbles or seeds.

Methodology:
"!!A facilitator places !fteen stones in the middle of the group and asks three 

people to play the game. Each player is requested to take a number of stones 
from the heap and to keep these. This is repeated in a number of rounds. 

"!!After each round the facilitator quietly doubles the number of stones that are 
left in the middle. Usually when the game is played for the !rst time, the players 
‘greedily’ exhaust all the stones after two to four rounds and there is nothing left 
to double by the facilitator and nothing left to share by the players. 

"!!The facilitator then requests three new people and plays the game again. This 
time around, the players generally become more modest in taking the stones 
and more stones are left in the middle: the number of stones in the middle 
rapidly increases each round as the facilitator doubles them.

Discussion: 
This game is used to discuss the importance of managing resources wisely and 
sustainably. Ask students what happened in the game – why did the resources 
get depleted. If one depletes the resources (as in the !rst time the game is 
played) there will be nothing left in the end and no capacity to regenerate more 
resources. Conclude the discussion with the message that it is important to make 
use of the resources one has and to “use them sustainably”. 
(Note to facilitator: to make sure the game works well, you may secretly ask one of 
the players in the !rst game to act greedily).
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 R2. Four stories of small-scale farmers

Figure 37:  Small-scale farmers 
exist all over the world. They 
all have their own story to tell 
about their farm - and all are 
different.

Purpose: to refer to examples of contrasting small-scale farmer stories 
from around the world in order to bring alive theoretical points in the three 
learning blocks, and to feed into discussions.
Materials needed: Either use the stories shown below, or tell stories 
you know from your region, as long as they provide enough contrasting 
illustrations.

Methodology:
Throughout this module, reference is made to “Four Stories” which we have 
designed to illustrate different points brought up in the theoretical sections. These 
stories are based on real farmers, but in the !rst three, details have been added to 
highlight certain issues that affect the productivity of small-scale farms in different 
ways. Only the fourth story has been written by the farmers themselves. The 
stories tell about a subsistence farmer household in Africa, a commercial farmer 
from Latin America, a woman farmer in Asia, and organic farmers in Europe. 
"!!Each story has been split up into three sections according to the three learning 

blocks. Use them to explain theoretical points in the core text of the three 
learning blocks. 

"!!References to the four stories come up throughout the blocks, with questions to 
be used as assignments or to feed into classroom discussions or debate.

R2.1 Subsistence farmer in Africa

R2.1.1 Learning block 1: The farm
Amir lives with his two wives, Mila and Helena, and their 12 children in a 
rural valley at the foot of low-lying mountains in western Mozambique. Their 
compound has a home garden where they grow vegetables (such as pumpkin, 
sweet potato, tomato, carrots) and fruit trees (banana, avocado and mango). The 
two households work on separate parcels of land (at about 1.5 ha each, shifting to 
different places every few years) on which they grow maize, sorghum, millet and 
cassava, as well as beans and groundnuts. Although they manage separate !elds, 
Mila and Helena and their older children help each other at busy times such as 
during sowing and harvest. The households also have !ve cows, about 10 goats 
and many chickens. The sons look after the larger livestock, and herd them to the 
areas left to fallow in the area. The women do the greater share of the agricultural 
work, using hand tools, and yearly burning to clear the land of the wild brush.#

The double household is struggling to survive. Every year, there are a few months 
when they do not have enough food as their cereal store runs out just before 
the new crops are ready to harvest. They mostly live from the farm produce, but 
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Figure 38: Subsistence farmer family from Brong-Ahafo, Ghana (photo by 
BBC World Service)

because Amir is an ex-combatant in the long civil war (that ended 17 years ago), 
he still manages to get a small monthly stipend from the government for his years 
of service. With this money, they are able to pay school fees, medical costs, and 
buy household items like oil, sugar and soap.

Depend on local resources
The household depends on natural local resources for all their agricultural inputs 
including seeds, fertilizers and pest & disease controls. They still mostly use local 
varieties of seed, with diverse types of pulses and cereals as well as cassava. These 
have good resistence to drought and local pests. Nowadays, there are many more 
commercial varieties of seeds as well as chemical inputs available in a town 20 
kilometers away. When they have enough money, Amir buys vegetable seed, and 
sometimes buys “improved” maize seeds and fertilizer as well. Storage of seeds 
and food is in traditional raised round granaries, and pests and disease are kept in 
check by smoking through periodic burning of !res underneath, but this system is 
not perfect. In the last years, the community has noticed that the rains come later 
and later, and last year the household lost a whole maize !eld because the rains 
came too late. Mila and Helena often go into the mountains around their home 
to collect wild foods and medicines to supplement their family’s needs.

The area is presided over by a traditional chief who allocates land and resolves 
certain disputes in the community. There is a run-down hospital in a town 
18 kilometres away, but Amir and his wives also regularly consult with the 
community’s traditional healer for help when they are sick or things go wrong in 
the family.

The older children have moved away to their own plots of land and are, like their 
parents, mainly dependent on their farms for their livelihood, in spite of having 
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R2.1.2 Learning block 2: The context
The valley where Amir and his family live, there is a fair amount of rainfall in the 
area (about 900-1200 mm per year). Primary rains come between October and 
March with a dry, cold season from May to August. There are signs of change in 
the climate recently as the rainy period is more often shorter, with episodes of 
prolonged and then intense "ooding in the region.

The area is hilly and was not so long ago covered in lush forest. Some big trees 
can still be seen, but although the higher mountains are still forested, there is 
not much evidence of lush natural vegetation anymore. The practice of burning 
and moving to new land every few years is called “shifting cultivation” which is a 
common and traditional practice for the region. In the past, this was a very good 
way of regenerating land for agriculture. However, it only functions well when 
there is low population density, so that land can get suf!cient time to build up 
its nutrient base in during the fallow period before being cleared once again. 
Although the area is not densely populated (at 13 inhabitants per square km), and 
there is enough land available, it is not enough to support the practice of shifting 
cultivation. The closer you get to the cities on a major highway 50 km north of 
the area, the less land that is available. Many people in the city are coming to the 
area to obtain land for food security and marketing possibilities, so the pressure is 
increasing.

Figure 39: Farm in central Mozambique where shifting cultivation is practised 
(photo by Flemming Nielsen)

tried to get other employment. From the age of !ve, the children attend school. 
The boys are completing secondary school, but the girls only !nish primary 
schooling because they marry at around 14 years. Although Amir has travelled 
around the country because of the war, he is not highly educated. Mila and 
Helena have never been to school and are both illiterate. They depend on their 
own knowledge of the area to be able to produce enough food and gain their 
livelihoods, supplemented by discussions with neighbours and what they hear on 
the radio.#
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The society is patrilineal and men are the inheritors of land, which is designated 
by the traditional chief. In the past, there were many con"icts with Portuguese 
settlers taking large tracts of land, and more recently Zimbabweans have tried 
to buy land. However, after a long war of independence followed by a civil war, 
the government has limited how much land it leases to commercial farmers, for 
a maximum of !fty years. For small-scale family farmers, it is very dif!cult to get 
an of!cial title over land because of the costs and paperwork involved. Until now, 
this has not been a problem. 

Marketing possibilities
There are several markets where the family can buy and sell goods. Access is 
adequate as there is public transport available after walking 3 km from their 
home. There have been different companies coming to the area, looking to 
support farmer outgrower schemes, with tobacco, cotton and maize being the 
most common. Although Amir’s household has still not entered into any of these 
relationships, every year they sell part of their maize crop as well as other products 
in the different markets, depending on price.
The government has very few extensionists in relation to the scattered population 
and so most small-scale family farmers have never seen a government researcher 
or extensionist. Because of the poverty in Mozambique, there are a number of 
NGOs helping with projects. Mila and Helena’s children for instance get free 
lunches at school from the World Food Programme. Besides this, they have not 
yet received any assistance from NGOs.

In Mozambique, the literacy rate is low, with three out of every four women being 
illiterate nationwide, while this is lower for men#(at 36 percent). Life expectancy 
is 42 years and in their district, 69 percent of people live below the poverty line. 
Besides the usual diseases of tuberculosis and malaria which cause a lot of deaths 
in the area, the of!cial rate for HIV and Aids is 20 percent for this province. 
When members of their extended family die, the household is expected to help 
pay for funeral and other costs, which means that Amir’s monthly cheque does 
not go very far.

R2.1.3 Learning block 3: Sustainability
While Amir and his double household live in an area with enough land, and 
potential to grow a lot of different kinds of food, they encounter some changes that 
threaten the sustainability of their livelihoods. Different things have happened 
to their land that has affected how it has been managed. The land is feeling the 
effects of the higher population density. More and more trees are being cleared 
and the traditional practice of shifting cultivation which includes slash and#burn is 
being affected in that fallow periods have been shortened. The land is clearly not 
being sustainably managed anymore. Furthermore, the rainy season is becoming 
more and more unpredictable due to the effects of climate change.

In Portuguese colonial times, many farmer colonisers set up large-scale farms, 
which affected how much land was available for small farmers. Since then, 
there have been two wars, and the foreign farmers have left. Many people were 
displaced by the war, and now the population living in Amir’s area is quite mixed. 

"!!Thinking about ecological, 
socio-cultural and economic 
aspects of this case, what 
would be needed to get 
greater sustainability for 
small-scale farmers like Amir 
and his family?

"!!What would need to happen 
for them to be able to get a 
more sustainable income?

"!!What kinds of policies would 
support them adopting a 
more sustainable approach?
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R2.2  Market-oriented farmer in South 
America

by Roberto Ugas and Jorge Chavez-Tafur

Figure 40: Gerardo Germano da Silva harvesting agroecological cotton in 
Ceará, Brazil (by Pedro Jorge Lima)

In the years since the war ended in 1992, the population is "ourishing again. In 
rural areas, people have large families, so the population density is now growing 
quickly. 

The family would like to produce for markets, but there is little opportunity right 
now because transportation is lacking and the road going to their community 
is not passable for trucks or buses. There used to be no banks in the rural areas 
either but recently under an innovative scheme bank transactions are handled 
by local lottery sales of!ces. This programme has just started and Amir is taking 
a “wait and see” approach to it. In addition, Amir’s family would need to be able 
to intensify their production methods. The few extensionists that exist focus 
on larger farmers and a few organised farmers groups. There are hardly any 
employment opportunities outside farming in the area, though some jobs may be 
found in the city 50 km away.

R2.2.1 Learning Block 1
Andres, his wife Ana and their children live in Piura, a dry, "at area in northern 
Peru. That area came under a large-scale land reform process in the early 1970s, 
so Andres’ family received formal land ownership then. He now has a two-hectare 
!eld, where he grows cotton (0.25 ha) alongside maize (0.75 ha) and rice (1 ha) 
as commercial crops, with the latter two crops also for home consumption. While 
Andres works in the !elds, Ana spends most of her time caring for the growing 
family of seven children. She also tends to the chickens, pigs and ducks, partly 
to meet the family’s food needs and to sell in the market.#They also have a horse, 
donkey and eight sheep.
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Cotton main crop
Like other (male) farmers in this area, Andres has always grown cotton - yields 
are good, and production is considered to be of a high quality. Between 2001 and 
2002, he participated in a Farmer Field School (FFS) project running in different 
parts of Peru, focusing on crop pest management. His group looked in detail at 
how to solve problems found when cultivating cotton. He was very interested in 
the meetings and in the practical work which was organised as part of the FFS, as 
he learnt a lot. Besides the FFS, Andres had attended other courses to help him 
in his farming, including training in business, savings and credit, minimising post-
harvest losses, etc.#

Andres notices that the little rain that falls in the area is in the last years becoming 
more and more erratic. Luckily, he bene!ts from a system of irrigation from the 
nearby river, by way of canals that are in need of repair. The farm is located in 
a community with access to electricity, and is one and a half hours away from a 
medium-sized city.

To be able to grow cotton, Andres has to borrow money. This is a regular practice 
in the area, and often the companies that buy the farms’ produce are also the 
ones providing credit. Getting access to credit is a major issue, as he needs to buy 
the seeds and other inputs (such as pesticides and fertilizer) to be able to get a 
good harvest. Andres and his neighbours used to get credit from a local NGO, at 
quite favourable terms. However, several neighbours were not able to pay back 
their debts to the NGO, and it recently had to fold – forcing Andres to !nd credit 
elsewhere. Besides this, the price of cotton has fallen on the world market, and he 
is not even sure whether it will be pro!table enough to continue producing it.

R2.2.2 Learning Block 2 

Although very hot and dry,  the region in which Piura lies has great agricultural 
advantages as it is relatively "at, and therefore also has good roads and 

Figure 41: Although located in the desert, this rice field in Piura can exist 
because of water from canals (photo from Wikipedia)
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communications. In the last years, Peru’s economy has shown impressive growth. 
However, the distribution of wealth is still, and will be for a long time, very 
unequal (about 40% of the population still live under the poverty line).#

Rainfall in Piura is minimal, as much of the region is part of the Sechura 
desert. However, farmers bene!t here because of an extensive network of canals 
distributing water from two rivers. In the early 1970s, this area bene!ted from a 
large-scale land reform process, so most families living there received formal land 
ownership at that time. Prior to these reforms, there were few landowners in the 
region. At that time, the canals were well maintained. However, now that there 
are many more (small) farmers like Andres using the canals, they are becoming 
more complicated to maintain. Farmers are not so well organised anymore 
and have less money (and time) to invest in maintenance. Not only this, but 
farmers never know when El Niño will strike again, which causes heavy "ooding 
disrupting farming in the region.

Markets coming under pressure
Most farmers grow cotton in this region, which is where the crop was 
domesticated and has been grown for over two thousand years. It is a crop well 
suited to the local environment and people consider it to be a part of their normal 
way of life. Peruvian cotton has a good reputation, so it is exported and also 
used in the country’s textile industry, which has grown a lot in recent decades. 
However, since the 1990s, problems started for small-scale cotton farmers like 
Andres. The government of that time dismantled the national extension service, 
making local farm input shops as well as occasional NGOs the main source of 
agricultural advice. Extensionists from input shops provide very biased advice 
as their very low salary is supplemented by a commission from input sales, so 
farmers get pushed into buying more and more. Cotton is therefore becoming 
more expensive to grow, and small farmers like Andres always want credit, which 
is not easy to access at good terms.

Because of the government’s move to stop protecting the country’s markets, the 
local cotton and textile industries suddenly suffered competition from cheaper 
Chinese (but of lower quality) imports. Recently signed free trade agreements 
with the United States and those under negotiation with China and the EU will 
likely worsen the situation for small farmers like Andres. His traditional long-
season !bre cotton is increasingly being replaced by short-season shorter !bre 
hybrids. Even rice, his main crop, is under attack because of its very low water 
use ef!ciency (and cheaper rice from Vietnam or Uruguay). Small farmers in 
the region are facing another major pressure. Recently, large uncultivated areas 
in Piura have been licensed to major local and foreign companies, for agrofuel 
production. The companies will cultivate sugar cane as it grows extremely well 
here.This will create even more competition for water but also require labour.

Besides the above effects on farming, other activities are going to continue to 
in"uence small farmers’ choices. For example, a major irrigation project is 
about to be !nished. This will bring water from a river draining into the Amazon 
watershed to the Coast and into the Paci!c watershed through a 20 kilometre 
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R2.2.3 Learning block 3
Andres and Ana are lucky because they live in an area that is good for agriculture. 
They own a small piece of land that allows them to combine both products for 
market and home consumption. However, they live in a very dry area with little 
rainfall that is becoming more and more erratic due to the effects of climate 
change. It is dif!cult to say what the future is for small farmers like Andres and 
Ana in terms of access to water. There is a canal system where they can get water, 
but it is not well maintained anymore. Land in the area has been licensed to 
large companies who will put pressure on the water, but at the same time a major 
irrigation project will bring more water into the area. Old cotton varieties are 
being replaced by hybrids, which require chemical inputs, which will affect the 
environment.

Because of higher population density, too many farmers now use the canal 
irrigation system and old communal maintenance practices have disappeared. At 
the same time, many small farmers are deciding to leave their farms, with jobs 
being offered on the larger-scale “food industry” farms emerging. Small farmers 
are suffering from competition with cheaper imports in rice and cotton. They also 
will be competing more and more with the large food industry products coming 
to the area. They have become more dependent on hybrid varieties which need 
inputs, while also having problems getting credit on fair terms. Small-scale 
farmers need credit because they do not make enough pro!ts.The extension 
system was privatised, and now farmers do not get unbiased advice on improving 
their farming.

tunnel. This will increase the establishment of a large food industry based on the 
export of high value crops like table grapes or paprika, all very labour intensive. 
It might well be that some of Andres’ children will work picking grapes or sorting 
out vegetables in a processing plant. Organic exports will also increase, basically 
bananas and mango. Even though the region is well known for its opposition 
to large-scale mining (the area has a lot of gold), there has been no success in 
controlling the illegal small scale gold rush, which destroys farmland and pollutes 
the environment with mercury.

"!!Thinking about ecological, 
socio-cultural and economic 
aspects of this case, what 
would be needed to get 
greater sustainability for 
small-scale farmers like Amir 
and his family?

"!!What would need to happen 
for them to be able to get a 
more sustainable income?

"!!What kinds of policies would 
support them adopting a 
more sustainable approach?

R2.3 Woman farmer in South-East Asia
by Karen Hampson

R2.3.1 Learning block 1: The Farm
Mana Alice lives in a three-room bamboo house she and her family built in  
Salay, on the island of Samar, in the Philippines. She has access to just over  
one hectare of land, where she grows different varieties of rice (paddy and  
upland - 2-season), but the land is split in three different parts of the village  
which means she spends a lot of time walking between the three areas. She has 
coconut trees, and also manages to plant cassava and leafy vegetables around  
her house, and a small selection of medicinal plants. She also has a few chickens 
which live underneath the bamboo house. Encouraged by a local development 
programme, she has experimented with growing tomatoes, cauli"ower and  
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Figure 43: A waiting jeepney, 
with playing children in Samar, 
1997 (by Magalhães, from 
Wikipedia)

Life has become much harder for Mana Alice and the family since he has gone, 
but she is ready to do what she has to, to support her family. When her husband 
was alive, he helped her with growing rice, and the yields were higher than they 
are now. He also drove a jeepney (public transport - see Figure 43) so earned 
some income, which they relied heavily on. Luckily, some people in the village 
help her out when they can. She occasionally works on other people’s land as a 
wage labourer, on top of the communal work parties the village organises once a 
week. Mana Alice also earns some money by going early to the nearest town (two 
hours away on foot), buying bananas and selling them on. She does this three 
days a week if possible. She also sells the bananas and young coconuts that grow 
on her land.

Her daughters help her take care of the crops, when they are not in school. One 
has just learnt how to give manicures, and is trying to make some money by 
offering this service to the government workers at lunchtime in town. Mana Alice 
hopes that times will get better when her children complete their schooling and 
can look for jobs.

carrots but found they do not grow well here – it is too hot and humid. She is  
now trying garlic and has planted a cacao tree. She continues to participate in  
the activities of the development programme, although she is unsure if it will 
really help her.

Woman-headed household
Mana Alice is a strong character, and says she has to be, to survive. She also has 
a strong Catholic faith and believes God helps to show her the way. She lives 
with her three surviving daughters and one young son. Last year, her husband 
was killed in a road accident. She is hoping to get some compensation from the 
government but also knows it is not easy.#Since her husband died Mana Alice has 
had some disagreements with his family, but has so far managed to keep the land 
for growing rice, although one of his brothers wanted to take it over. At least she 
does not have to fear for her house, as the head of the village assured her that he 
will protect her right to stay living there – and it is he who decides this, not her 
husband’s family.

Figure 42: Rice farmer in the Philippines (photo by IRRI)
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R2.3.2 Learning block 2: The context
In east-central Philippines, Samar Island is one of the poorest regions in the 
country. The island is exceedingly hilly, with elevations generally from 150 to 
300 metres. The lowlands are restricted to a coastal fringe and to small river 
"oodplains and deltas. Inland, dense forests are still to be found. Being in the 
humid tropics, the rainy season lasts from June to November when it rains every 
afternoon, and the dry season is from December to May, with May generally 
being the hottest month. Temperatures reach around 32oC. Relative humidity is 
high, between 70 and 85 percent, with average annual rainfall around 1600mm 
per year.

Macho society
Women in general get very little respect in the Philippines, especially in rural 
areas like Samar. It is quite a “macho” society.# However, the community 
recognises that Mana Alice has been unfortunate and help her out. If they see 
she is doing well herself, and managing to provide for her family, she will also 
earn some respect. However, it is a real struggle for her. The jeepney owner who 
owes her compensation because of her husband’s death has not responded to her 
request although he should. She has however heard that her life will be made 
more dif!cult if she pursues this. She is worried that she will be made to pay 
for the jeepney which crashed, even though there are witnesses and passengers 
to say it was not her husband’s fault. She could never afford to go through legal 
channels. Even if she could, she has little chance against the owner of the 
jeepney, and a court case would take three or four years.

Like most small farmers in the area, Mana Alice does not own the land she grows 
rice on. She is not even sure who does own her different pieces of land - probably 
someone who lives in Cebu or the capital city of Manila. So she just continues to 
farm it as long as she can. Very few people own land there, and if they do, even 

Figure 44: Typical farming in Samar – ricefields surrounded by coconut trees
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fewer can produce the paperwork to prove it. Women have few rights here so 
Mana Alice thinks it is best to carry on quietly.

Salay is in the uplands, and is most often reached by foot, although there is a 
dirt road and a jeepney goes in and out once a day. It takes approximately two 
hours on foot to reach the nearest large trading centre, Paranas, a coastal town of 
6000 inhabitants. There is a small market there which mostly trades in !sh and 
seafood but also has rice, vegetables and domestic goods. Mana Alice only sells 
her produce to of!ces, door-to-door and to jeepney passengers in the town. She 
cannot afford a proper market stall. She has been involved in the activities of a 
local NGO, trying out high value vegetables.

R2.3.3 Learning block 3!
Mana Alice also has challenges in terms of her access to farmland. Small 
farmers like Mana Alice already cannot meet their family’s needs with less than 
2 hectares, especially when their !elds are inconveniently split into different 
parts. Moreover, they do not own their land, and in Mana Alice’s case she does 
not know when the owner will come to claim it. Women have few rights here so 
Mana Alice tries to keep a low pro!le especially since becoming a widow a year 
ago. She is also not being taken seriously by her husband’s former employers, who 
continue to ignore her right to compensation for his death. She has even suffered 
from pressure from her extended family to give up her house and property now 
that she is without a husband. Since her husband died, Mana Alice has lost the 
income he earned, and it is doubtful that she will get the compensation she 
needs. She manages to sell some crops in the market, but they are not special 
enough to get a high price, and the market is a long walk away. She received 
some assistance from a development programme but the crops they advised her to 
grow were not appropriate for the climate so she has gone back to her traditional 
crops. Mana Alice hopes that times will get better when her children complete 
their schooling and can look for jobs.

R2.4 Organic farmers in Europe
by Aspen and David Edge

R2.4.1 Learning block 1
Ten years ago, Aspen and David decided to leave England, to buy an old 
12-hectare farm in southern Spain, to try to make a living there for themselves 
and their son. They both left jobs behind - in business and the environment - and 
spent 40 percent of their savings to buy the land, the rest being used to support 
themselves for ten years. Within that time, they hope to be able to become self-
suf!cient on the farm.

Although it had previously fed a family of ten by growing a wide variety of cereals, 
vegetables and mixed livestock, they decided to stop farming because they did 
not !nd it lucrative anymore. The mountainside had once been home to about 
!fty families, but by the time Aspen and David moved there, all except three of 
the former farmers had abandoned their farms. These three families now make 

"!!Thinking about ecological, 
socio-cultural and economic 
aspects of this case, what 
would be needed to get 
greater sustainability for 
small-scale farmers like Amir 
and his family?

"!!What would need to happen 
for them to be able to get a 
more sustainable income?

"!!What kinds of policies would 
support them adopting a 
more sustainable approach?
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Figure 45: Farmers David and Aspen (photo from David Edge)

a living from goat herding. The land has become degraded and suffers from low 
fertility because of overstocking.

The area is classi!ed as brittle, or dryland. At an altitude of 1300 metres, 
temperatures vary between -15oC and 40oC, with an average of 540 mm of annual 
rain. In the summer, drought can last for six months and the property has a 1$ 
hour weekly irrigation water right.

Mixed farm and striving for self-suf"ciency
Aspen and David re-designed the farm according to ideas from Holistic 
Management and Permaculture, two approaches that in"uenced their thinking 
about sustainable development (see Glossary). They reorganised activities 
requiring the most work nearest to the farmhouse, and developed various systems 
to increase sustainability and self-suf!ciency. For example, they recycle all water, 
and use human and animal waste to build soil fertility. They installed alternative 
energy like solar and wind power, and planted trees to provide !rewood for 
heating in the future. After ten years, through their own labour as well as one 
year-round volunteer, they managed to build an infrastructure of vines and mixed 
fruit and nut trees. They now have 50 fodder trees, 105 fruiting shrubs, 200 
fruiting plants, 90 perennial vegetables, 100 grape vines, 100 mixed fruit and nut 
trees, six vegetable growing areas, beehives, a warren of 20 mixed-breed rabbits, a 
"ock of 30 local rare-breed chickens, and nine sheep.

They are now self-suf!cient in 80 percent of their own food needs, 95 percent of 
their needed energy, 97 percent of their own seeds. They are looking into ways 
to add value to their fruit, herbs and vegetables through niche organic market - 
but this still needs to be developed. For now, they get most of their income from 
hosting educational seminars and publications, as well as sustainable touristic 
activities. They also get 11 percent of their income from direct donations from the 
public as they have developed their farm into a model for sustainable development. 
However, they are still not able to make enough money from the farm alone.
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R2.4.2 Learning block 2
The area in which David and Aspen’s farm lies suffers from a degraded 
(deserti!ed) landscape and from low fertility because it has a history of 
overstocking. The mountainous landscape is characterised by short-lived woody 
perennial shrubs and indigenous oaks. In the past, 50 families had supported 
themselves through farming on the mountainside, but now only three families 
remain - all goat farmers. Agricultural subsidies from the government encouraged 
farmers to increase the numbers of their livestock, which led to overstocking. 
David and Aspen have tried to make their farm as self-suf!cient as possible 
because they cannot get any support from the government. In fact, they !nd that 
agricultural subsidies make it harder for small-scale farmers to survive.

Policies favour large-scale farmers
For example, the land may be able to support a herd of twenty sheep sustainably, 
but the government will only assist farmers if they have much larger numbers of 
livestock. The government also has very complicated and expensive regulations 
on animal treatment, such as particular veterinary requirements, quarantining 
and slaughtering procedures. For large-scale livestock farmers, these rules are 
necessary, but not for small herds, according to David. Yet all farmers must 
comply. Another example is about fencing regulations. David and Aspen had 
to wait ten months to get permission to fence part of their land, and then had to 
follow the government’s strict stipulations on fencing materials (posts and wire), 
which are very expensive and not even the best for keeping sheep. David sees 
these regulations as a product of centralised decision-making, in which the rules 
are formulated far away from the reality of farmers, especially small farmers.

Small-scale farmers have a hard time competing with large producers for the low 
price they can sell at. Aspen and David have tried to !nd ways to add value to 
their farm products to create a niche market. For example, sheep’s cheese would 

Figure 46: Brittle landscape around Semilla Besada, Southern Spain (photo by 
Aspen Edge)
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R2.4.3 Learning block 3
Aspen and David !nd their farm to be big enough for them. Many people in the 
area have given up on farming because they could no longer get a livelihood 
from it. There is very little rainfall, and they have minor access to irrigated water. 
They have managed to become self-suf!cient in many of their needs (most food, 
energy and seeds). They have diverse crops and some small livestock.#They 
have also managed to make their farm into a tourist attraction which gives them 
some income and donations. They get no support from the government and 
small farms suffer from inappropriate government regulations on the food they 
produce. There is a lack of local as well as specialised, “niche” markets.

be unusual for the area, so they thought of investing in building a small dairy. 
However, the government regulations were too prohibitive. David objects to the 
low status small-scale farmers get. Small farmers should be valued for the fact that 
they offer a lot more choice in food as well as important ecological diversity, and 
the government should support this.

"!!Thinking about ecological, 
socio-cultural and economic 
aspects of this case, what 
would be needed to get 
greater sustainability for 
small-scale farmers like Amir 
and his family?

"!!What would need to happen 
for them to be able to get a 
more sustainable income?

"!!What kinds of policies would 
support them adopting a 
more sustainable approach?
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Article R3.2  Debate virtues of small- vs 
large-scale farming 

Go to: http://www.future-agricultures.org/EN/e-debates/Big_Farms/farm_debate.
html
(by Future Agricultures Consortium, IDS, 2009)
Where to use it: Learning Block 1 – following Section 1.5 (Unique 
characteristics of small-scale farming)

 R3. Articles of practical experiences !

Figure 47: Using ileia’s article 
archive to stimulate discussion 
on practical implications of small-
scale farming sustainability

Objective: To use articles on small-scale farming experiences from around 
the world to deepen learnings about sustainability issues.
Materials: Most articles can be retrieved from ileia’s website, while a 
selection of articles (indicated by  !A!! ) is included in the Appendix to this 
section.
Methodology: These articles can be used as additional reading material, 
as part of classroom discussions, or as part of student assignments. One 
possibility is to have students prepare presentations on the basis of the 
articles, addressing speci!c questions related to the information brought up 
in the learning blocks. Some questions are suggested.

Suggested questions
"!!What does this article tell you about small-scale farmers’ and scientist 

knowledge and priorities? Why do these differences exist?
"!!Why and how do research organisations encourage maize farmers’ 

involvement in research?
"!!How do farmers bene!t from participatory research?
"!!Could this work in your region? (Do you already know of similar initiatives 

in your region?)

Article R3.1  Farmer crop priorities in 
Mexico

!A!!!!  Bridging the gaps between researchers’ and farmers’ realities (Mexico, 
2006) 
Where to use it: Learning Block 1 – during discussion about Knowledge as a 
factor of production (Section 1.3.3)
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Suggested questions
"!!Divide the students into two groups and get them to debate about the virtues 

and problems of small-scale and large-scale farms in your region.
"!!Ask them to read the two sides in order to help prepare their cases.
"!!Make some conclusions about how the importance of both kinds of farms 

and how they might complement one another in your region.

Suggested questions
"!!What do the authors say are the results of simple and homogeneous 

agricultural systems?
"!!Why did Cuba suddenly have to change the direction of its farming systems 

in 1990?
"!!Alternative agriculture developed, based on small-scale farming practices 

in other countries such as in Mexico: what were the advantages and 
disadvantages of these farms?

"!!What were the three principles followed when converting from specialised 
to mixed farming systems? Can you explain these principles with other 
words?

"!!What were the results of moving from simple dairy systems to mixed 
farming?

"!!How did farmers decide on how much land to allocate to the different types 
of products on their land (e.g. crops (for market and domestic use), livestock, 
trees, etc.)?

"!!What are the policy suggestions of the authors – e.g. should the government 
support with subsidies?

Article pack R3.3:  Ecological aspects 
of small-scale farm sustainability
Where to use these articles: Learning Block 3 – Section 3.3.1 (examples focusing 
on Ecological sustainability)

!A!!    R3.3.1 DIVERSITY AND EFFICIENCY: THE ELEMENTS 
OF ECOLOGICALLY INTENSIVE AGRICULTURE (CUBA, 
2009)
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Suggested questions
"!!This article looks at a farm’s development over 20 years. Why did Dolpo 

decide that it was necessary to move from sugar monocrop to a mixed farm?
"!!What were the steps taken to make the farm land more ecologically 

sustainable in terms of: 
!"!!Physical changes in the land?
!"!!Changes in types of trees and crops?
!"!!Changes in soil fertility management methods?
!"!!Precautionary methods against pests and disease?
!"!!Changes to buffer against little water availability and droughts?
"!!How did Dolpo manage to change his skills, knowledge and practices?
"!!How was it possible to meet the higher labour demands of the conversion 

process?
"!!How did Dolpo reduce costs in his farm? Did the farm become 

economically sustainable as well as ecologically sustainable?

Suggested questions
"!!How was it possible that a large number of farmers suddenly got access to 

new land in the Netherlands?
"!!Why did a number of farmers come to decide to use more sustainable 

practices in their farms – and later to form a group?
"!!How did the organic farmers bene!t from the agricultural research station? 

What were different experiments at the station?
"!!What were bene!ts of joining together in an organisation?
"!!Why did the organisation decide to become formalised? What were 

advantages and disadvantages of this change?
"!!What were different types of lobbying activities of the group?
"!!Are farmers’ groups in your region similarly able to function well as part of 

civil society? If not, why not? How did the Dutch government support the 
development?

!A!!   R3.3.2 TRANSFORMING THE LAND (THE PHILIPPINES, 
2006)

Article pack R3.4: Socio-cultural aspects of 
small-scale farm sustainability
Where to use these articles: Learning Block 3 – Section 3.3.3 (examples focusing 
on Socio-cultural sustainability)

!A!! R3.4.1 LEARNING TOGETHER FOR ORGANIC 
FARMING (THE NETHERLANDS, 2007)
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SUPPORTING SUSTAINABLE FARMING (INDIA, 2007)

Suggested questions
"!!How does the worldview of the Apatani link their traditional agro-ecosystems 

with nature?
"!!How do informal farmer organisations help the Apatani manage their rice-
!sh cultivation?

"!!Why are the Apatani having dif!culties now in managing their production? 
What is changing in their labour patterns and why?

"!!Having rejected different modern technologies, how do you think the 
Apatani could maintain traditional ways while also bene!ting from outside 
knowledge?

"!!Why is it important to record the traditional agro-ecological knowledge?
"!Do you recognise any of the issues in this article from your region?

Suggested questions
"!!Why is bitter cassava preferred to sweet cassava and other crops such as 

maize by farmers in Malawi?
"!!Why do women in particular prefer the bitter cassava – in spite of the fact 

that they are responsible for the complicated task of processing it?
"!!How could the processing activities become less arduous?
"!!Besides processing, what would be good research priorities in developing 

bitter cassava for farmers? 
"!!What are Cassava Clubs? How could (women) farmers be more actively 

involved in cassava cultivar selection? 
"!!What are some gender considerations concerning crop production in 

Domasi? How can both men and women equally gain from developments 
there?

!A!! R3.4.2 TRADITIONAL FARMERS’ GROUPS 

!A!!  R3.4.3 BITTER CASSAVA AND WOMEN: AN 
INTRIGUING RESPONSE TO FOOD SECURITY 
(MALAWI, 2006)
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Article pack R3.5:  Economic aspects of 
small-scale farm sustainability 
Where to use these articles: Learning Block 3 – Section 3.3.2 (examples focusing 
on Economic sustainability)

!A!!  R3.5.1 FOR THESE WOMEN, MONEY DOES GROW ON 
(NEEM) TREES (INDIA, 2009)

Suggested questions
"!!What are the characteristics of neem that make it such a promising product 

for small-scale farmers to market?
"!!What is the advantage of joining women in a self-help group for marketing?
"!!How did the group manage to get around the costs of a seed-crushing 

machine?
"!!What were the strategies to get more buyers?
"!!Do you think that this initiative leads to a sustainable income to the women? 

Explain.
"!Can you think of a similar idea for small farmers in your region?

Suggested questions
"!!Why is it dif!cult to market products from the Uluguru mountains, in spite 

of the fact that there is a lot grown there? Why did the juice factory fail?
"!How is it that Mr Ramadhani is considered to be innovative?
"!Why is being innovative not always enough to be successful?
"!!In spite of the obstacles, what are the elements of success in Mr 

Ramadhani’s fruit-drying enterprise?
"!Does the government support small-scale entrepreneurial farmers? 
"!Why do you think the government procedures are so bureaucratic?
"!!How could Mr Ramadhani get a higher pro!t? Would it help if he joined a 

self-help group as the women did in article R3.5.1?
"!!How does the situation of Mr Ramadhani compare with farmers trying to be 

entrepreneurs in your area?

Suggested questions
"!!What are the different ways that the Chocolate from el Ceíbo has managed 

to stand out in the market?

!A!!  R3.5.2 PLENTY OF FRUIT, BUT ALSO PLENTY OF 
HURDLES (TANZANIA, 2009)

!A!!  R3.5.3 THE FAIR TRADE PLATFORM: BOLIVIAN 
PRODUCERS LOBBY FOR CHANGE (BOLIVIA, 2008)
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"!What are the bene!ts of certi!cation, and what are the dif!culties?
"!!El Ceibo is part of many different organisations – what are the advantages of 

doing this for small producers?
"!What do small-scale farmers think about the Fair Trade premium?
"!How is the local market for fair and organic chocolate developing?
"!Do you think that all these efforts are offering economic sustainability to 
small farmers in Bolivia? 
"!Do you know about similar initiatives in your region?

Suggested questions
"!!Why did the CBIRD Centre decide to offer microcredit to small-scale 

farmers in the Khao Yai National Park? 
"!!What are the special conditions of the loan? How do farmers manage to pay 

back the loans?
"!!Do you think the income-generating strategy leads to more economic 

sustainability for small-scale farmers in Thailand? 
"!!Do you know of similar initiatives in your region? Do you think they can 

work there?

Suggested questions
"!!How did changes in government policy affect the villagers’ use of the forest 

in India?
"!In what ways did governance in the villages improve through this initiative?
"!How did the community deal with farmers not following the rules?
"!What were the bene!ts of greater tenure security for the villagers?
"!How does leasehold forestry work in Nepal (inlay article)?
"!How do the government and farmers bene!t from leasehold forestry?

!A!!  R3.5.4 MICROCREDIT, POVERTY AND THE 
ENVIRONMENT (THAILAND, 2005)

Article pack R3.6: Policies supporting   
small-scale farm sustainability

Where to use these articles: Learning Block 3 – Section 3.4.1

!A!!  R3.6.1 VILLAGES JOIN HANDS TO COMBAT LAND 
DEGRADATION (INDIA) AND LEARNING FROM AN 
EFFORT TO SCALE UP LOCAL SUCCESSES (NEPAL) 
(BOTH 2008)



LEARNING AgriCultures 84

MODULE 1 SUSTAINABLE SMALL-SCALE FARMING - INTERIM VERSION

"!!Why was scaling-up of the leasehold forestry project not sustainable at a 
larger scale? How could the government have proceeded to get more support 
for the idea – or to !nd a better alternative?

"!Do you think that this type of land tenure right could work in your region? 

Suggested questions
"!!Why do people !nd rice terraces such a special form of land use in Japan?
"!!What are the different ways (policies) that the government used to 

encourage the preservation of rice terraces in Japan?
"!!Even though growing rice on such terraces is no longer economically 

sustainable for farmers in Japan, do you think that they will be sustained? 
"!!!What do you think could happen if the government stopped supporting their 

existence?

!A!!  R3.6.2 SUCCESSFULLY PRESERVING NATIONAL 
HERITAGE IN JAPAN (2009)
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 R4. Videos

Objectives: To offer visual examples from around the world to 
complement teachings and to deepen students’ understanding of the 
diversity of issues confronting small-scale farmers, as well as practical 
initiatives towards sustainability.
Total time involved: Video durations shown below – add time for 
classroom discussion
Materials: Video are available on CD-rom or can be downloaded from 
Internet – need a computer and beamer to project it in class.
Methodology:
"!!Present the videos to illustrate points raised in the learning blocks, to 

stimulate discussions.
"!!Use the videos to also discuss similar issues and initiatives in your region.

R4.2  Where is the Monsoon? 
Link from: http://www.youtube.com/user/ILEIAfoundation#p/u/0/
XBnmvYtX8EM
Duration: 10:01 minutes (suggested for Learning Block 2 – section 2.4.5
This video looks at the experience of a family in the Anantapur district of India 
that has decided to turn its back on modern groundnut production in favour of 
their traditional ecological agriculture methods (produced by ileia, 2009).

R4.1 Feeding & Greening the city
Link from: http://www.youtube.com/user/ILEIAfoundation#p/u/3/jZZUZ_aQWx8
Duration: about 5 minutes (suggested for Learning Block 2-section 2.4.2)
This video looks at the experience of small-scale urban and periurban farmers in 
Accra, capital of Ghana, West Africa in producing fresh horticultural products for 
the city’s population (produced by ileia and RUAF, 2009)

Suggested questions:
"!!How do the urban farmers supplement what the rural farmers produce for 

Accra’s population?
"!!What are different practices that the urban farmers adopted that allow for a 

more sustainable approach to their production?
"!!How can people get access to land in the city? How secure is this?
"!!Is urban agriculture a good option in your region? What are the bene!ts and 

what are the disadvantages?
"!What do you think of practices such as using urine as a fertilizer?
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R4.4 Walking on Water – Food
Link from: http://www.thewaterchannel.tv/index.php?option=com_hwdvideosha
re&task=viewvideo&Itemid=53&video_id=320
Duration: 6 minutes (suggested for Learning Block 3 - Section 3.4.1
This video looks at sustainable farming practices in Kenya – creating higher yield 
and more resilience to drought such as zero grazing of livestock, fertilizing the 
soil with nitrogen!xing trees, mixed farming, seed bank and improved goat stock– 
contrasted to the single cropping promoted by extension departments (Excellent 
Development Limited, 2006)

Suggested questions:
"!!Should government extension departments be reorientated so as to promote 

sustainable small-scale farming – or can they not do this? Explain why or 
why not.

"!How does this relate to your region’s extension services?

Suggested questions:
"!!What happened in Anantapur District of India that shows the negative side 

of introduced Modern Agriculture (groundnut monocultures with high 
chemical input dependency)?

"!Who is bene!ting from groundnut production?
"!!What does the future look like for this farmer family? Does it make sense for 

the family’s livelihood to go for 100% ecological farming?
"!Do you know of similar issues in your region?
"!!Do you think that all external inputs – such as fertilizer and pesticides – are 

bad? 

Suggested questions:
"!!Is it realistic to expect farmers to go back to farming for self-subsistence? 
"!!If farmers know of improved local practices, why would they not use them?

R4.3  The Kamburu Story: A community-
led response to climate change

Link from: http://www.thewaterchannel.tv/index.php?option=com_hwdvideosha
re&task=viewvideo&Itemid=53&video_id=524
Duration: 12 minutes (suggested for Learning Block 2 – Section 2.4.5
This video focuses on the Kumburu area in Kenya where tea is a cash crop and 
where it dominates farming systems. Market prices "uctuate which makes the 
community very vulnerable. The video shows farmers restarting their own food 
production – using various sustainable farming practices (The Gaia Foundation 
in collaboration with the Institute for Culture and Ecology, 2009).
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 R5. Farmer visit

Objectives: To get very close to practical realities of small-scale farming 
sustainability by seeing a farm and talking to a farmer directly; to understand 
the concepts in the learning blocks better; and to allow students to get 
practical experience in interviewing and synthesising information.
Time involved: Take time ahead of the interview to prepare interview 
questions. Time for the visit depends on how far farmers live from the school; 
the interview should last at least 2 hours. Field exercises half a day
Materials: For the interview: pen and paper to take notes, camera and/or 
video camera; For !eld exercises, see below.
Methodology: 
"!!See R6.1 for farmer interview preparation and checklist.
"!!Read through R6.2 for some ideas on getting deeper insights from farmer 

interviews.
"!!Following the visit(s), ask students to make presentations or a written report 

on their !ndings.

R5.1 Farmer interview
"!!Explain to the students that it is important for them to visit farms and talk to 

farmers so that they get a better understanding of farming systems and issues of 
sustainability in your area.

"!!Decide how many students should visit one farm and help them to select small-
scale farms to visit. Be sure to have permission from the farmers to a visit.

"!!Divide your students so that some interview male and others women farmers, to 
get different perspectives.

"!!Before going to the farm, ask students to make a list of questions to ask the 
farmers, reminding them to:

! ! "!!be sure to formulate the questions to be sure they are respectful to the 
farmers, and clear.

! ! "!!be sure to listen carefully to what they say, be as open and neutral as 
possible, and do not judge them hastily.

! ! "!!!!nd ways to ask farmers questions that will give the answers you need - but 
use terms that are understandable to them. For example, they might not 
understand the theoretical terms we have discussed in the farming systems 
model. 

!"!!In their interview with the farmers, the students should ask questions that 
will allow them to get a good overview of the !ve elements of the farm, as 
introduced in the model in Learning Block 1 - and if possible any links with 
“drivers of change” they can !nd.#Consider the constraints and opportunities 
of the farmers, and how they have buffers in their practices, to be able to adapt 
to changes.
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!"!!Ask students then to discuss how the sustainability of the farm could be 
improved.

!"!!Get them to discuss their !ndings together. Besides their !ndings, can they see 
how perspectives differed between men and women farmers?

!"!!If possible, get the students to visit the farmers again, to discuss what advice 
they may have for making their farms more sustainable. How do the farmers 
react to this?

R5.2 Two ways to develop further insights

In developing insights into the dynamics of small-scale farming two exercises 
are particularly useful in providing students with an understanding of farming 
practices.

Make a Timeline: comparing farming practices now with those in the past. It is 
best to !x a number of moments in time – for instance a major historical political 
event (election, revolution) or natural phenomena (solar eclipse, "ood, etc) and 
ask farmers how they were farming at that time: the type of crops, how much 
land they had, where the water came from, how much livestock they had, what 
the roles of women, men and children were at that time, what inputs they used, 
whether people were working outside agriculture. By building a timeline around 
these moments, you can see how farming changed over time. You can now ask 
question as to whether things are better now or worse? Why things changed and 
how farmers expect they will change in the future? How they see the life of their 
children – on the farm, away from it, etc

Compare different farms: undertaking interviews in different places , seeing 
the difference and asking farmers why they are practising the way they do and not 
like farmers do in the other place one has been. Ask questions like: why are you 
not growing more fruit trees here? How come you have very few livestock on the 
farm? Why are you not using compost? In asking these questions it is important to 
see how farm operation and the local context differs, what explains the difference 
and how the context of the farms is of great in"uence on farm operations.
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 R6. Further references for Module 1

R6.1 Books and guides

Explain to the students that it is important for them to visit farms and talk to 
farmers so that they get a better understanding of farming systems and issues of 
sustainability in your area.

Sustainable Agriculture Extension Manual – For 
Eastern and Southern Africa
IIRR. 1998. International Institute of Rural Reconstruction African Regional 
Office, PO Box 66873, Nairobi, Kenya
The manual provides an overview of selected problems and issues in sustainable 
agriculture in Eastern and Southern Africa, and the various attempts by 
individuals, communities and development organisations to overcome these 
problems and to attain sustainable agriculture in Africa. It provides speci!c 
examples of technologies and approaches, as well as selected cases of individual 
farmers’ and communities’ experiences. The book emphasizes locally available 
resources, crop diversi!cation, animal integration, natural plant protection and 
systems of soil, water and genetic resource conservation. 

Sustainable Agriculture Training of Trainers: A 
Resource book
IIRR, ETC. 2002. International Institute of Rural Reconstruction, Philippines 
and ETC, the Netherlands.
This manual focuses on how to conduct training on sustainable agriculture, with 
concepts and principles, experiences with practical technologies, and ideas on 
games and activities that help adults learn the issues.

See Table 4 at the end of Learning Block 3 for websites to access speci!c books 
relating to different sustainability approaches.

This section provides a brief overview of different resources for educators 
and students to delve more deeply into the themes brought up in Module 1, 
particularly on small-scale farming and sustainable agriculture. Resources include 
books and guides, as well as websites that offer further resources, photos and
videos.#
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R6.2 Interesting websites

Agroecology in Action
www.agroeco.org
This website offers a wide range of useful information and documents on 
agroecology both in English and Spanish. The publications cover among other 
topics: concepts and principles of Agroecology, pest management, modern 
agriculture and biodiversity. 

Agromisa
http://www.agromisa.org/
Agromisa Foundation, P.O. Box 41, 6700 AA Wageningen, the Netherlands. 
E-mail: agromisa@agromisa.org
This organisation aims to provide information on small-scale sustainable 
agriculture in the South, and related topics, through different educational 
booklets. Their Agrodok series ranges from practical tips on speci!c crop-growing 
or livestock-keeping, to general agricultural themes such as home gardening 
or HIV/Aids and agriculture. These documents can be ordered for free, or 
downloaded from the website. Agrodoks are available in English and French, and 
many are also in Portuguese and Spanish.

BioVision Foundation for Ecological Development
http://www.infonet-biovision.org/
BioVision Office at ICIPE, P.O. Box 30772, 00100 Nairobi, Kenya. E-mail: 
infonet@icipe.org
This web-based information tool offers trainers, extension workers and 
farmers quick access to up-to-date information on sustainable livelihoods. 
The information is text-based, and presented with nice photographs as well 
as illustrations that can be used for educational and training purposes. The 
different topics presented refer to agriculture, livestock, health promotion and 
environmentally safe technologies. They focus on the ecology and the species 
that are prevalent in East Africa. However, the information presented can be 
useful for other tropical countries as well. 

Eldis
http://www.eldis.org/
Institute of Development Studies, University of Sussex, Brighton BN1 9RE, 
U.K. E-mail: eldis@ids.ac.uk. 
The Eldis website provides freely accessible information on international 
development issues including (sustainable) agriculture and education resources 
and documents, as well as country pro!les. Its focus is researchers, development 
practitioners and policy formers at national and international levels.

EuropAfrica: Family farmed lands
http://www.europafrica.info/en/chi-siamo/
Head office: Terra Nuova Centro per il Volontariato, Via Gran Bretagna, 18, 
00196 Rome, Italy
This site aims for mutually supportive and sustainable agricultures in the North 
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and the South of the world. It provides information and aims to raise awareness. 
It also lobbies on  shared issues for small-scale family farming, and local agri-food 
systems that bring consumers and producers closer together, prioritising local and 
regional markets. 

FAO (Food and Agriculture Organization of the 
United Nations)
http://www.fao.org/
Viale delle Terme di Caracalla, 00153 Rome, Italy
This is an overwhelming website, but for those willing to spend some time 
in searching, there are a lot of worthwhile documents and publications on 
agricultural themes. It is also possible to access beautiful photo stories from the 
homepage that give visual insights into farmers’ issues around the world.

Future Agricultures: A learning consortium
http://www.future-agricultures.org/index.html
Institute of Development Studies, Brighton, BN1 9RE U.K. Email:  
FAC@ids.ac.uk 
This website has a lot of interesting information on the future of agriculture in 
Africa. It is run by the Future Agricultures Consortium (FAC), a partnership 
between research-based organisations in Africa and the UK, with work currently 
focusing on Ethiopia, Kenya and Malawi – though its very interesting debates and 
policy dialogues are relevant for other regions as well.

Global Farmer Field School – Network and Resource 
Centre
http://www.farmer!eldschool.net
FFSnet Support Unit, Simon Vestdijkstraat 14, Wageningen 6708 NW, the 
Netherlands
This resource centre provides information about the educational process of FFS 
and various tools for interactions. It also includes a comprehensive database for 
searching on FFS documents, people and organisations around the world..

IFOAM (International Federation of Organic 
Agriculture Movements
http://www.ifoam.org/
IFOAM Head Office, Charles-de-Gaulle-Str. 5, 53113 Bonn, Germany. E-mail: 
headoffice@ ifoam.org
This site contains a wealth of information about organic agriculture around the 
world. It also includes a number of training manuals – including on arid, humid, 
tropical zones, as well as on seed savings, gender and organic agriculture. These 
are free for members, but non-members must pay a fee.

IIED (Institute for Environment and Development) 
http://www.iied.org/
Head office: 3 Endsleigh Street, London WC1H 0DD U.K. E-mail:  
info@iied.org
IIED’s mission is to build a fairer, more sustainable world, using evidence, action 
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and in"uence in partnership with others. They work with partners in Africa, Asia, 
the Caribbean, Central and South America, the Middle East and the Paci!c, 
on research and advocacy. This website has an extensive publications section on 
topics relevant to agriculture, such as land tenure, climate change, biodiversity, 
water, markets and governance.

Intute
http://www.intute.ac.uk/agriculture/
Intute Executive, Mimas, University of Manchester, 5th Floor, Roscoe 
Building, Oxford Road, Manchester M13 9PL, U.K.
Intute is a free online service based in the UK that brings together the best web 
resources from all over the world. Intended for research and studies, the site 
URL given here goes to Intute’s webpage on Agriculture, Forestry and Food. 
With millions of resources available on the Internet, it can be dif!cult to !nd 
useful material. Subject specialists from various universities review and evaluate 
thousands of resources to determine the key websites in particular subjects.

Practical Action
http://www.practicalaction.org
The Schumacher Centre for Technology & Development, Bourton on 
Dunsmore, Rugby CV23 9QZ, U.K. E-mail: infoserv@practicalaction.org.uk
Practical Action works with poor people to develop the skills and technology that 
will enable them to build a better future. Practical Action has made available 
a very large selection of Technical Briefs –fact sheets with basic practical 
information including on agriculture - on its website, which are downloadable at 
no cost, or hard copies can be ordered from the address above. 

RUAF (Resource Centre on Urban Agriculture and 
Food security)
http://www.ruaf.org
ETC, P.O. Box 64, 3830 AB Leusden, the Netherlands. E-mail: ruaf@etcnl.nl
Growing cities and populations are one of the big challenges of the future. 
The importance of urban (and periurban) agriculture in sustainable urban 
development is growing. RUAF provides information on many different aspects of 
(sustainable) urban agriculture through its website and also a free (downloadable) 
quarterly magazine. 
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for Module 1
APPENDIX

This section includes a selection of LEISA 
Magazine articles (referred to in section R3  
of Educational Resources).

R3. Articles
LEARNING BLOCK 2
Article R3.1:  Bridging the gaps between researchers’ and farmers’ realities 

LEARNING BLOCK 3
Article pack R3.3:  Ecological aspects of sustainability  "#$%!&'#()*+,-
Article pack R3.4:  Socio-cultural aspects of sustainability  "#.'++!&'#()*+,-
Article pack R3.5:  Economic aspects of sustainability  "/%0'!&'#()*+,-
Article pack R3.6:  Policies for sustainable small-scale farming  "#$%!&'#()*+,-
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divided into ones that inform, for example, plant breeders of
the traits that they should be incorporating in improved
varieties, and ones that cover farmers’ ability to manage
better existing and new crop varieties;

• Empowerment purposes that enhance farmers’ capacity to
seek information, strengthen social organisation, and
experiment with different crop varieties and management
practices. Empowerment also includes strengthening the
capacity of NGOs and extension services to work more
effectively with farmer organisations.

One of the challenges is to identify the comparative advantage
of research organisations when it comes to participatory
research: should research organisations attempt to cover both the
functional and empowerment purposes of participatory
research? Specifically, we need to consider:
• Under what circumstances is it reasonable to expect

participatory research projects to have a direct impact on
farmer empowerment?

• Should farmer empowerment be a primary objective of
research organisations engaged in participatory research?

• Should research organisations focus more on the
empowerment of partners such as national agricultural
research and extension organisations?

• Should research organisations engaged in participatory
research focus primarily on the functional purposes of that
research and if so, should the emphasis be on informing
breeders of the traits valued by farmers and/or enhancing
farmers’ ability to manage local and improved varieties?

These are critical questions when it comes to identifying the most
cost-effective ways for establishing links between scientific and
local knowledge so as to generate more relevant research.
CIMMYT’s experience with participatory crop research in
Mexico provides some answers to the above questions.

Jon Hellin, Mauricio Bellon and Lone Badstue

The Green Revolution, and more recent work on agriculture and
rural development, has led to increased yields in developing
countries of a number of crops, including maize and wheat.
International agricultural research organisations, such as the
International Maize and Wheat Improvement Center
(CIMMYT), together with their national partners, played a key
role in this process by developing improved crop varieties that
spread rapidly in tropical and subtropical regions. The uptake of
improved varieties has, however, been greater in areas with good
irrigation systems or reliable rainfall. One of the reasons is that
farmers living in more marginal areas are commonly faced with
a range of adverse agro-ecological, social and economic
conditions, including unreliable rain, low fertility soils,
fluctuating market prices for agricultural products, and labour
shortages. In this context, modern crop varieties (even if they
are high yielding) may not be attractive to farmers unless they
also possess other characteristics that farmers consider
important. Maize is a good example of this, having been
cultivated for approximately 6000 years in Mexico, a centre of
origin. Maize stalks are used for fencing, husks for wrapping hot
food and leaves for fodder. In marginalised areas, farmers also
value adaptation to low soil fertility, drought, resistance to pests
and diseases, and storability of grains and seed. 

Science has a lot to contribute to agricultural development:
farmers are eager to learn of new options and solutions to their
problems, but in many cases do not have information about or
access to them. For research to contribute to poverty reduction
and greater livelihood security, the emphasis must be on the
application of appropriate knowledge, rather than merely
developing it. In order to make the products of the research
process more relevant to the needs of smallholder farmers,
research organisations are increasingly engaged in participatory
research, whereby the research and technology development
process focuses on and closely interweaves with the practical
application of appropriate knowledge in real-life situations.
Over the last 35 years, and in particular since the early 1990s,
interest in participatory crop research and improvement has
grown in recognition of its potential contribution to marginal
areas with low agricultural potential. There is a need to identify
crops and varieties that are suited to a multitude of environments
and farmer preferences.

The participatory process involves narrowing the gap between
research organisations’ and farmers’ realities by ensuring direct
farmer involvement at different stages of the research process.
There are two main purposes for which participatory approaches
are normally used in the field of development research: 
• Functional purposes, in order to increase the validity,

accuracy and particularly the efficiency of the research
process and its outputs. Functional purposes can, in turn, be

Bridging the gaps
between

researchers’ and
farmers’ realities

Farmers identified a number of desirable traits in maize.
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Participatory maize research in Mexico
CIMMYT carried out participatory crop research in the central
valleys of Oaxaca in southern Mexico, an agro-ecologically and
ethnically diverse region recognised as being within the centre
of maize genetic diversity. Farmers in this region have a long
tradition of cultivating maize and have maintained a diversity of
local maize varieties. These varieties have considerable value for
agriculture because they have contributed to the development of
improved, drought-tolerant maize varieties that are popular
elsewhere in Mexico and in other parts of the world.

Modern maize varieties have had an almost negligible impact in
the central valleys, and while their virtual absence may or may
not have helped to conserve maize diversity in the region, it
indicates that scientific research has not provided farmers in this
region with new varieties that address farmers’ needs. The
objectives of the research carried out by CIMMYT were to
examine the possibilities of maintaining or enhancing genetic
diversity by increasing the benefits from growing local maize
varieties while simultaneously providing scientists with
information on the traits valued by local farmers.

The project included a participatory study of regional maize
landrace diversity. This included the recording of local crop and
soil taxonomies, and the collection and planting of different
types of maize. Based on farmers’ votes, the project selected a
subset of 17 different maize varieties, spanning a wide range of
the regional maize genetic diversity. Farmers were able to learn
about each variety’s performance at different stages in the crop
cycle. Anyone who wished to do so could buy seed of the
varieties that interested them and plant it in order to compare the
material with their own local varieties under their own
production conditions and management. The project also
organised training sessions on maize reproduction along with
seed and grain storage: different technologies were introduced,
including a simple metal silo for storage, a technology little
known in the area. 

Through this research project farmers gained access to seeds
and information about a range of maize diversity present at the
regional level. A considerable number of farmers welcomed this
opportunity. The training on maize reproduction, seed selection
and management motivated some of them to try new
management and storage techniques. Male and female farmers
were trained in seed selection and storage practices, conducted
experiments and gained access to new storage technology.
Farmers who evaluated a selection of the 17 varieties in
comparison with their own local ones verified that the
“experimental” maize types worked well under their
circumstances, and some were even considered to be better than
some of the local maize varieties.

Farmers reported that they valued the training sessions and as a
result they felt more motivated to try new management and
storage techniques. In several cases, participating farmers had
not been familiar with certain aspects of maize reproduction.
While farmers knew that pollen from one plant had an impact on
another one, most of them did not think of this as a sexual
reproduction process. Many of the techniques for maize
improvement can only make sense if one understands maize
reproduction as a sexual process. Once understood as such,
several farmers were keen to try new management techniques.
The silos for seed and grain storage also proved to be very
popular with local farmers.

Meanwhile, the project contributed substantially to scientists’
understanding of local maize agriculture and shed light on some

of the traits that scientists should be focusing on in future crop
breeding programmes. The research yielded important insights
and large amounts of data regarding local maize agriculture and
maize-based smallholder livelihoods, especially local seed
selection and seed management practices, farmers’ knowledge
of maize reproduction, and the importance of consumption
characteristics. In this regard, the results of this research
contributed significantly to the improved understanding of the
mechanisms of local crop genetic resource management in a
broad sense, those who are involved in it and the challenges they
face. 

The project assisted researchers in CIMMYT to identify key
traits that can be the focus of crop breeding programmes.
Farmers mentioned a large number of desirable traits, which can
be divided into three categories: agronomic (including yield
stability, drought tolerance and resistance to pests and diseases),
consumption-related (quality issues related to local maize
preparations such as tortillas and local maize-based drinks) and
economic, such as the grain characteristics that meet market
demands. 

This improved understanding of farmers’ use and management
of local crop genetic resources, in turn, has served to inform 
and guide further research both by national and international
institutions, and has served as reference for development

practitioners, academia and policy makers. Moreover, it has
yielded important insights into different options for on-farm
conservation of crop genetic resources. At the same time it has
brought attention to a series of issues that are of importance
from a farmer point of view in relation to maize and maize
agriculture, and which may have important implications for the
design and feasibility of further research or development
interventions. 

Participatory research: what role for agricultural 
research organisations?
The participatory crop research in Oaxaca was successful in terms
of its functional and empowerment purposes: the interaction with
farmers provided maize breeders with invaluable information on
the traits that are of local importance. Farmers, in turn, learnt about
maize reproduction and post-harvest storage, thus enhancing their
ability to manage existing and new maize varieties. The Oaxaca
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A study of regional maize landraces included the recording, collection
and planting of different types of maize.
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Visit our website: www.leisa.info

resources management, and lead to better targeting of research
and policy as well as practical recommendations for
development interventions. The benefits of using participatory
approaches in agricultural research are first and foremost their
ability to bring to the research process new and important
perspectives. These can help to achieve: 
• Quicker and more widespread diffusion of technologies

better suited to farmers’ needs;
• Better targeting of research and technology development;
• Lower costs of technology development;
• More efficient extension; and
• More appropriate policies.

At the same time, participatory research is also likely to
contribute to local capacity building and, in the case of the
individuals who take part in the process, to greater self-
confidence and increased knowledge. However, unless the
research process involves strong components of applied
development interventions, or takes place in close coordination
with practical development interventions (e.g. action research),
the potential for impacts in terms of empowerment should be
expected to be limited. Hence, rather than being a direct causal
agent of actual empowerment and innovation at the farmer level,
the role of participatory research may be principally to produce
information, test methods and approaches, which in turn, feed
into the generation of empowerment tools and initiatives.
Meanwhile, others actors such as government or NGOs, have
comparative advantages in relation to the role as direct causal
agent of empowerment processes. 

In summary, while both the functional and empowering
purposes of participatory research are desirable and important,
one should be clear about the principal purpose of using
participatory approaches in any particular situation, whether
primarily to improve the efficiency and the impact of
agricultural research, or primarily as a means for empowerment
of farmers as a worthwhile development outcome in itself. This
choice has important consequences for how we target
participatory research and measure impacts. 

!

Jon Hellin. Impact, Targetting and Assessment Unit, International Maize and Wheat
Improvement Center (CIMMYT). E-mail: j.hellin@cgiar.org
Mauricio Bellon. Diversity for Livelihoods Programme, International Plant Genetic
Resources Institute (IPGRI). E-mail: m.bellon@cgiar.org
Lone Badstue. Impact, Targetting and Assessment Unit, International Maize and
Wheat Improvement Center (CIMMYT). E-mail: lone.badstue@gmail.com
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example also demonstrated that while the participatory research
benefited scientists, only a relatively small number of farmers,
albeit several hundred, actually benefited directly. 

This should not come as a surprise: most participatory research
initiatives carried out by research organisations do not have the
sufficient presence on the ground, and do not involve the
required interaction with farmers, to generate and support direct
empowerment of more than a relatively few farmers. This would
necessitate a longer-term and more direct interaction with
farmers than that usually associated with how research
organisations operate (many research projects only last between
3 - 5 years). In addition, the impacts of most participatory
research carried out by research organisations on farmers’
innovation capacity and livelihoods are seldom sufficient, in
themselves, to justify the expenditure of the research process. 

The most effective way for participatory research processes to
benefit a greater number of farmers is by close coordination and
collaboration with organisations that are better placed to link
farmers and researchers due to their relatively long-term contact
with farmers. These organisations can include extension services,
farmer organisations and NGOs. As these organisations focus on
development rather than research, they are better placed to ensure
that research results reach greater number of farmers and that in
the process more farmers are empowered. Research
organisations, therefore, need to give more attention to the
empowerment of partner organisations: sharing with these
organisations the insights and improved varieties generated by
the targeted participatory research process. 

Make objectives clear
Participatory crop research and improvement can undoubtedly
contribute to improved understanding of farmers’ crop genetic

8
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was facing. However, they all showed a common characteristic: 
they followed an input substitution scheme, in which high-
input industrial practices were substituted with organic inputs. 
These early attempts then led to a new approach, based on the 
systems seen in Mexico and elsewhere: converting specialised 
(monoculture) and often centrally-managed farming systems into 
mixed, diversified (and small-scale) farming systems. 

Mixed farming systems are now presented as an effective step 
towards implementing sustainable practices in Cuba. They aim 
to maximise the systems’ diversity, emphasise soil fertility 
conservation and management, optimise the use of energy and 
the locally available resources, and are highly resilient. In short, 
they are based on three main principles: (a) diversification, 
by including crops, trees and animal species, (b) integration, 
considering the dynamic exchange and recycling of energy and 
nutrients among the different components of each system, and 
(c) self-sufficiency, referring to the extent to which the system 
is able to satisfy its own needs without requiring considerable 
external inputs. 
 
A six-year study followed the transition from “conventional” 
farming systems to mixed systems, looking at the opportunities 
for improving productivity while at the same time enhancing 
sustainability and equity. This started at the Pastures and Forage 
Research Institute in western Havana, where two prototype 
mixed farms of one hectare each were established within a 
15 ha dairy farm, with 25% and 50% of the total area devoted 
to crops. The study used different indicators to assess aspects 

Whether we look at small-scale farming or at large 
commercial enterprises, designing a sustainable 
and equitable agricultural system poses continuous 

challenges. The farming model most commonly promoted 
throughout the world, based on simple and homogeneous 
systems, has notoriously failed in terms of sustainability 
and equity. Where it hasn’t failed, but has increased total 
agricultural production in some countries, it is because this 
production has been subsidised in one or more ways. Subsidies, 
whether monetary, or in terms of over-exploitation of resources, 
absorb the costs of reducing the agroecosystem diversity. 
At the same time, aspects like environmental pollution, land 
degradation or rural poverty are disregarded. 

Small-scale family farmers have not benefited much from 
this model. Attempts to improve the performance of small-
scale agriculture based on simplified, homogeneous and 
subsidised systems have often failed due to, among other 
reasons, limitations of scale. Small-scale farming, therefore, 
still comprises a diversity of livelihood strategies, diverse land 
use, management and marketing strategies, the integration of 
different types of activities (e.g. crop-livestock interactions), 
intercropping and rotating crops and crop cultivars, or the 
maintenance of agro-diversity on the farm. Efficient use of the 
natural, economic and social resources –which goes beyond the 
efficient use of only a certain input– relies on one or more of 
these diversification strategies.

There is plenty to learn from small-scale production systems, 
particularly in terms of the role that diversity plays in making 
them more productive, reliable and efficient (see Box). Some of 
these lessons are being taken up in Cuba, where the agricultural 
sector has been moving in a “different” direction for almost two 
decades. This change in direction was initiated by the sudden 
disappearance of subsidies after 1990. After that, a severe 
energy crisis created the conditions for coming up with a new 
model of agriculture that relies heavily on agrodiversity. This 
emerging model may contribute to the design of sustainable 
systems around the world.

The economic crisis that started in 1990 in Cuba had a big impact 
on agriculture. Various alternative systems were proposed in 
order to tackle the difficulties which agricultural production 

R3.3
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such as biodiversity, productivity, energy use or financial 
performance. While all measurements showed clear results (a 
more intensive use of the available resources through diversified 
systems contributes to food self-sufficiency and to the efficient 
production of marketable products), we wanted to see if similar 
results could be attained on real farms. So we looked at 93 
farms, varying in size, proportion of area allocated to arable 
crops, and in the stage of “conversion” to mixed farming. These 
farms were found in five different provinces, representing the 
country’s major agro-ecological zones. 

A thorough evaluation showed that mixed farms are more 
productive, more energy-efficient, and manage nutrients better, 
than farms specialising in dairy products or a certain crop. There 
were, however, many differences between these cases, mostly 
depending on the percentage of the area used for crop production 
in each farm. The farms with the highest proportion of land under 
crops achieved the highest values of productivity in terms of 
milk yield per unit forage area, energy output and protein output. 
Farms with more land under crops demanded three times more 
human labour, but the overall energy cost of protein production 
was lower, energy use efficiency was higher, and a more intense 
use of organic fertilizers was needed. This was mainly due to 
including crops in systems which were previously pasture-based, 
which was a precondition to further increases of energy outputs. 

Higher proportions of farmland dedicated to cash crops also 
resulted in higher values for the agrodiversity indicators (such 
as “diversity of production” or “reforestation index”). Under 
the conditions of low inputs and high uncertainty in which these 
farms have to operate, this higher diversity greatly contributed 
to reducing risk and increasing productivity. Both internal and 
scarce external resources were used more efficiently in the 
mixed farms than in the specialised ones, and the diversified 
farms were more efficient in the use of energy, lowering the 
energy costs of protein production. 

These results showed that when comparing different systems, 
the issue is not only one of high or low inputs, specialisation 
or diversification. Equally important is how the specific 
characteristics of each farming system, the necessary inputs and 
its agro-diversity are interrelated and managed – in particular, 
by farmers themselves. In deciding on the proportion of the 
farm area to be used for crop production, for example, farmers 
considered factors such as land availability, stocking rate and 
animal feed balance on the one hand, and soil characteristics, 
productivity of forages and availability of crop residues, on the 
other. Market constraints, sales contracts with the state, as well 

as other socio-economic factors also played a role in deciding 
the degree of conversion from specialised to diverse farming 
systems. Managing higher levels of agrodiversity also required 
design skills and more dynamic decision-making, which led to 
the empowerment of farmers. In addition, the better allocation 
of feeds and labour throughout the year contributed to improved 
resource use efficiency.

Optimal use of resources for both crop and animal production 
helps to achieve food self-sufficiency while at the same time 
yielding marketable products that contribute to household 
income – without degrading the environment. After only a few 
years, these highly diverse, heterogeneous and complex small 
farms are already proving to be substantially more productive 
and efficient than specialised crop or livestock systems. About 
65% of the food produced and marketed locally is grown 
nowadays by small-scale farmers who cultivate half of the total 
land in use by agriculture in Cuba. 

The many forms and scales of diversity associated with 
family agriculture play an important role in sustaining rural 
livelihoods. A quick examination of the many different 
traditional farming systems shows how agrodiversity is always 
inherent, and contributes importantly to their sustainability. It 
guarantees a more efficient use of the local resources, reduces 
dependence on external inputs while conserving biological 
resources, and reduces risks. Agrodiversity also plays an 
important role in the preservation of local knowledge and 
empowerment of farmers, as diverse agricultural systems 
are knowledge-intensive and require complex, dynamic 
and adaptive decision making. These systems need to be 
thoroughly analysed for their potential to provide services of 
global relevance, such as carbon sequestration or biodiversity 
conservation, or for preserving our cultural heritage. Mixed 
farming systems should be the primary target for protection and 
subsidies. 

But the potential benefits of agrodiversity are not only limited 
to traditional, smallholder family agriculture. The lessons 
learnt from the conversion of Cuban agriculture show the 
opportunities that diversity offers in the design of more 
sustainable agricultural systems at a much broader scale. The 
unique position of the Cuban agricultural sector, both nationally 
and internationally, provides lessons that are highly relevant 
to the rest of the world. The instability of oil prices, climate 
change, or the ever-increasing prices of food in the international 
markets, combined with national awareness of the necessity 
to substitute food imports for nationally-grown food, opens up 
a wide spectrum of possibilities for disseminating alternative 
systems at a nation-wide scale. Diversification, decentralisation, 
and the movement towards food self-sufficiency, are the 
response of Cuban agriculture to the current local, international 
and global context: the very same context that threatens 
agriculture and food security worldwide today.

!

Fernando R. Funes-Monzote. “Indio Hatuey” Research Station, 
University of Matanzas, Central España Republicana, Perico, Matanzas, Cuba. 
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the levelling work and he was not able to plant his rice on time
because he had to wait untill the buffalo’s owner had finished
his own land preparation before he could start to work. Late
planting made Dolpo’s crop vulnerable to rice bug infestation.
He realised he needed to have his own water buffalo and
decided to start working in a nearby sugar plantation to save
money to buy one.

The family relied on rice for most of its income. In order to 
add value to the crop, Dolpo decided to avoid middlemen 
and to market milled rice directly to his neighbours. The family
also planted maize and some vegetables for home consumption,
and started keeping a few livestock – a sow, a few piglets 
and chickens.

Self-sufficiency: 1986-1987
In 1986, Dolpo and his family took over 2.2 hectares of land
that had formerly belonged to his grandfather but which a local
landlord had absorbed into his sugar plantation. Dolpo spent a
lot of time levelling and terracing the slopes. He devoted 
0.5 hectares to rice cultivation, but planted most of his new land
with maize. This crop involved significant investments. Money
was spent on pesticides, inorganic fertilizers and renting a
tractor. Unfortunately, the maize crop failed due to bad weather
conditions and the family never recovered their expenses. 

After the drought caused by El Niño, Dolpo selected, propagated
and planted drought-resistant varieties of indigenous tree
species on the steepest parts of the farm that had formerly been

Jelson T. Garcia and Lindsey Mulkins

Large sugarcane plantations dominate the agricultural
landscape of the Philippine province of Negros Occidental. 
In the mid-1980s, this dependence on a single crop resulted in
widespread famine when world prices fell and the sugar
industry collapsed. Many seasonal sugar workers were left
jobless and poverty was acute. There was much social unrest
and many families were forced to abandon their farms and
homes. Although the world sugar market stabilised in the late
1980s, there was a clear need for crop diversification. Farmers
like Rodolfo “Dolpo” Oray from the village of Tapi, set about
converting their farms from sugar monocultures to more
sustainable cropping systems. 

Below subsistence farming: 1984-1985
Dolpo has been farming for more than 25 years. Before moving
to Tapi, he had owned land in another municipality, but political
unrest had forced the family to leave. In 1984, they acquired 
1.3 hectares of land in Tapi from Dolpo’s grandfather. But years
of sugarcane monoculture, regular post-harvest burning and
chemical fertilization had left the soil in poor condition, and the
slopes in particular were prone to erosion. 

Convinced that monocropping would not satisfy his family’s
needs and given the low market price of sugar, Dolpo decided to
convert most of his new land to rice paddy. He put a lot of effort
into levelling these rain-fed areas to ensure proper water
management. He had to rent a costly water buffalo to complete

Transforming the land
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The Oray family keeps different livestock for nutrient recycling, as a source of income and as a capital reserve in case of an emergency.
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In time, however, trust in the diversification process began to
grow as the efforts made by all the members of the family
began to pay off. Planting pineapples along the contour lines
slowed erosion on the steepest slopes of the farm. Check dams
and soil traps were dug on another part of the farm and trees
were planted along the contour lines. These measures were very
labour intensive and could be achieved only with outside help.
Different species of trees and vegetables were planted
throughout the farm. A small forest was established on the
steepest part of the farm where cultivation was impossible.
PATDA members worked together to help the family plant and
water the seedlings.

Dolpo had a tough time balancing his farm chores with his
increasing role in community affairs. His involvement in
communal matters had grown substantially and in 1989 he co-
founded a federation of producer organisations called BUGANA,
and started providing free training in farm diversification. 
In return, he gained practical knowledge from the farmers he
interacted with and collected different crop varieties. A training
centre for BUGANA was established on the family’s farm. 

Adopting locally selected varieties: 1991-1995
Through his institutional network Dolpo came in contact with
MASIPAG, a farmer-led network of farmer organisations and
local communities representing more than 30 000 farmers in the
Philippines. MASIPAG promotes the sustainable use and
management of biodiversity through people’s control of genetic
and biological resources. It maintains a seed collection and
encourages farmers to adopt the Diversified and Integrated
Farming System approach. In 1991, BUGANA gained access to
MASIPAG rice varieties, which grow well without the use of
chemical fertilizers and pesticides. A total of 54 rice cultivars
were selected for trials on Dolpo’s farm. The trial farm helped
the farmers observe and gather data on the performance of
cultivars in terms of their adaptability to different soil types, pest
resistance, productivity, taste, smell, and other considerations.
After much effort, the Orays selected 15 rice varieties for further
testing. 

In 1995, the farm’s entire rice area was planted with MASIPAG
varieties. The Oray family rotated ten MASIPAG varieties,
using at least three to four varieties every cropping season and
storing another six for subsequent rotation. Tall and short
cultivars were alternated to improve biomass and the content of
organic matter in the soil, to facilitate nutrient cycling and build
up soil fertility. The family also discovered that many
MASIPAG varieties were well adapted to upland conditions and
tended to have normal growth even with modest irrigation. 

In 1996, these MASIPAG varieties produced 4800 kg/ha 
– a significant improvement compared to the gains from high-
yielding varieties (2520 kg/ha, see Table 2). No inorganic
fertilizers and pesticides were used. The money saved was
invested in hiring labour for ploughing, harrowing and
transplanting (Table 1). Production continued at a high level
except during periods of drought or rat infestation, and
production costs have stayed low.

Improving on the MASIPAG model: 1996-1997
As Dolpo became familiar with the MASIPAG model, he started
experimenting to solve specific problems on his farm. He invested
some of his income in rearranging the layout of the family’s farm
to improve the integration of farm components and promote
better nutrient cycling. One important change, relocating the
house to the centre of the farm, symbolises the essential role of
the home in planning and monitoring the farm. He also

under slash and burn cultivation. Expanding and diversifying
his cropping system proved to be extremely labour intensive
and costly. Dolpo stopped working as a cane cutter in order to
spend more time on the farm. Together with his youngest
brother, Roden, the family planted vegetables and root crops
that would sell well on the market.

From the money earned from the sale of pigs, rice and maize,
Dolpo bought a water buffalo calf and in 1987, the animal was
ready to start working. This reduced the cost of land preparation
and meant rice could be planted on time. 

As Dolpo began extending his cropping areas, he and his family
drew up a plan for the continued development of the farm,
including the planting of additional trees. Cultivation methods
for rice, maize, banana and root crops were improved, and
beans and peanuts were grown in rotation to improve soil
fertility. At the same time Dolpo started to learn more about
alternatives to expensive, conventional monocropping by
attending regional seminars in soil and water conservation,
erosion control and nursery management. The family was
moving towards food self-sufficiency. 

Generating surplus: 1988-1990
Dolpo became an active leader in the newly formed PATDA
(Pagnanawon Agricultural Technology Development
Association), a farmer organisation that supported farmers
technically and financially. He and other PATDA members were
given on-the-job coaching by an agronomist and a local NGO
supplied them with revolving capital. PATDA set up its own
nursery for vegetables, forest and fruit trees. Commercial trees,
mostly mahogany, were planted on the extensive hilly part 
of the farm and served as a communal agroforest. Watering 
of the communal tree farm was possible through dagyao, 
a co-operative labour system. 

A quarter of a hectare was planted with squash, but due to 
the low market price much of this harvest was fed to the pigs.
Meanwhile the production of peanuts –which are easy to
store– was expanded and Dolpo used the profits to buy an old
but larger house adjacent to the family’s homestead. 

Dolpo procured nine traditional rice varieties from local sources
and planted them on the upland part of his farm in continuous
rotation, but he still maintained the conventional IR-64 variety,
which required chemical inputs, in the lowland area. Although
diversification laid the foundations for more productive land
use, the transition towards fully organic farming could not
happen immediately. 

By combining his family’s local experience and the knowledge
he gained from training, Dolpo started to make organic
fertilizer from water buffalo dung, decomposed weeds and rice
stalks. He also continued rearing livestock. He introduced crop
rotations using leguminous crops such as peanut, soybean,
mung bean and cowpea. Thanks to the farm’s crop diversity its
vegetable garden harboured few pests and diseases and did not
require pesticides. 

Since the benefits of the arduous diversification process did not
become apparent immediately, it was difficult in the beginning
to convince everyone in the family to put their trust in the new
farming system. Dolpo’s wife Raquel, for example, questioned
the value of contouring, levelling and planting the upland parts
of the farm. Her main concern was to secure a quick and
predictable harvest for her family. She was concerned that
diversification efforts were putting their farm at a disadvantage.
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decompose. In addition, the neem, Gliricidia sepium and
macabuhay leaves, water buffalo manure, soap and water were
combined to form a homemade organic foliar fertilizer which
was applied to infertile parts of the rice paddies and to the
vegetable crops. The water buffaloes’ shed was moved and
placed next to a main irrigation channel so that during the rainy
season decomposed dung and urine would flow naturally along
the canals into the rainfed rice paddies. Dolpo also realised the
importance of a fishpond for additional nutrients and in 1995 
he constructed one next to his duck pen.

Planting distance and rice seedling transplantation were also
modified on the Oray farm. The planting distance was increased
and the number of seedlings per hill decreased from four to 
five seedlings per hill to only one or two. As a result there were
more productive tillers per hill and higher numbers of grains 
per panicle. 

The rice paddies were drained and flooded whenever possible.
Intermittent flooding allows the root systems to breathe and
encourages growth. Dolpo noticed that intermittent flooding
helped create a harsher microclimate, making plants less
susceptible to pest infestations.

In addition, rice seedlings were transplanted after 25 to 30 days
instead of the usual 15 to 20 days, when they were sturdy
enough to withstand snail attacks. The more developed
seedlings also have a head start over the weeds which Dolpo
controlled mainly by flooding.

Even the most infertile or barren lots of Dolpo’s farm were
incorporated into his development plan. These areas were kept
under long fallow to enable beneficial insects to multiply. 
The previously slash and burned area of the farm was planted
with different commercial and fruit trees, root crops and 
some legumes. Weeded grasses were placed on top of large
rocks to decompose while others were used as mulch to
maintain soil moisture.

Maintaining these developments was not always easy. Dolpo
realised he needed to spend more time in his fields so he could
observe the dynamics of his farm’s ecology. However, it was a
struggle to manage his own farm duties and conduct training
while also maintaining the communal farm and training centre. 

Risk management
Despite its diversity, the farm was seriously hit by the drought
caused by El Niño in 1997. Many trees died including jackfruits,
citrus, rambutan, marang, lanzones, apple guavas, bilariba, star
apple, coffee, and others. Hardest hit were those trees growing
on the moderate slopes with shallow soil. In 1998, there was too
much water and the La Niña typhoon destroyed his fishpond.
That year the family also suffered medical problems and the
huge medical bills forced them to sell their two working water
buffaloes, three pigs and some goats. Dolpo was tempted to sell
their land and to move to an irrigated lowland farm in Hinoba-
an. However, his family preferred to stay put. 

The family is now focusing their efforts on making the farm
more resistant to periods of drought, for example by planting
the most drought-resistant species and locating the fruit trees in
areas with deep soil, where they have a greater chance of
surviving severe drought. Vegetable cultivation has also been
modified to include more drought-tolerant species and the time
of planting has been altered to optimise crop survival. The plant
nursery is carefully maintained because it serves as a secure
source of planting materials. Even during the long seven-month

developed pest management strategies. He planted taro near the
rice field and this helped control the damage caused by snails that
prefer taro to rice. Rice hulls thrown on the paddies stuck to the
snail’s skin, killing the pest slowly. To keep rats away from the
rice seedlings, a plot of their preferred food, cassava, was planted
along the paddy. Additionally, a large net was built to catch
destructive pests. Planting tolerant varieties and using organic
fertilizer further reduced pest pressure. Ducks were also raised on
the farm to eliminate pests.

The soil was improved continuously by adding organic matter.
Rice straw was never burned but was always allowed to

Table 1.  Expenses related to rice cultivation 
(in Philippine Pesos)

Input IRRI var. MASIPAG varieties
1992 1994 1995 1996 1998

1st ploughing - 6 days 300 300 400 420 470

Harrowing - 1 day 50 50 70 80 -

Brushing of paddies 200 200 300 320 -

2nd ploughing - 3 days 300 420 420 - -

2nd harrowing - 3 days 150 150 280 - -

Rent for hand tractor - - - 1200 1300

Pulling of seedlings 400 240 480 500 500

Transplanting 600 - 350 500 -

Fertilizers (5 bags) 1000 - - - -

Pesticides (1 liter) 300 - - - -

Water buffalo manure - 200 - - -

Weeding 200 - - - -

Brushing of paddies 150 50 - - -

Seeds 1200 - - - -

Labour - 12 days - - - -

Food 300 300 300 300 300

Total 5150 1910 2600 3320 2570

Table 2.  Income from rice cultivation 
(in Philippine Pesos)

1992 631 cavans  x  P2502 = 15 750

Less expenses3 – 5 150

Earnings 10 600

1994 601 cavans  x  P2802 = 16 800

Less expenses3 – 1 910

Earnings 14 890

1995 931 cavans  x  P3152 = 29 295

Less expenses3 – 2 600

Earnings 25 575

1996 1201 cavans  x  P3152 = 37 800

Less expenses3 – 3 320

Earnings 34 480

1998 1081 cavans  x  P3502 = 37 800

Less expenses3 – 2 570

Earnings 35 230

1 Gross production less costs of threshing and harvesting
2 Buying price per cavan
3 For details refer to Table 1

(1 cavan = 40 kg). 

(100 Philippine Pesos = US$1.84, June 2005)
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Present layout of the Orays’ farm.
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The Oray family analysing their farm layout.

drought in November 2004, the family made sure it had
seedlings of vegetables, fruit trees and forest trees ready. 
Velvet beans were multiplied and will be used as a green
manure crop, cover crop, and fodder. 

The family has again bought two water buffaloes and two cows
and they continue to rear goats, a sow, several chickens and a
pair of turkeys.  

The farm today
The Oray family maintain the farm lay-out they designed in
1998 and work continuously to improve crop rotation and
nutrient flow and recycling. After ten years of continuously
practising organic diversified integrated farming, they have
noticed a definite improvement in soil fertility. 

Lessons
Several key factors enabled Dolpo to succeed in his efforts to
convert his farm and develop it into an integrated and diversified
system. His own experience combined with the knowledge he
acquired from “formal training” were essential in helping him
decide how best to manage his farm. He also was able to access
land, the basic element in the development of food security. 

The mere planting of various crops is not enough for farm
diversification. It is also important to develop nutrient cycling
on the farm, and alternative pest management. MASIPAG’s
Diversified Integrated Farming System strategy was helpful in
guiding this process. This strategy is a family affair, where every
member has his or her own stake in the process. It brings back
the family’s control over the entire production process. Though
time consuming and labour intensive, it is inexpensive and can
work without government support.

Dolpo’s experience also highlights the importance of a social
network as a support system. Dolpo stays actively involved in
social activities, giving advice and training but at the same time
receiving valuable support. The visits by scientists and farmers
for exchanging ideas reinforced his farm conversion efforts.
Dolpo admits that it is hard to get rid of the “modern”
agricultural system that has been embraced in such a short span
of time: “The hardest thing to contour is the mindset”.
Everything should start with the right attitude. Fortunately, the
Orays’ farm provides a living representation of such an attitude.

!

Jelson T. Garcia and Lindsey Mulkins. MASIPAG. 3346 Aguila St., Rhoda Subd.,

Los Baños, Laguna, the Philippines. E-mail: info@masipag.org; 
http://www.masipag.org

This article is based on a case study carried out by the authors on behalf of
MASIPAG: “Transforming the upland through a diversified and integrated farming
system: the case of Rodolfo Oray. October 2001”.
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In the 1930s, the expanse of water in the Netherlands known 
as the Zuyder Zee was enclosed with the construction of a 
30 kilometer long dyke, in order to begin the process of 
reclaiming land from the sea. This dyke transformed the Zuyder 
Zee into an inland sea, which gradually became a freshwater 
lake, known as the IJsselmeer. Four enormous low-lying tracts 
of land (polders) in the IJsselmeer were drained, which provided 
165 000 hectares of new land. This land became a new province, 
Flevoland, and two of these polders are now mainly used for 
agriculture.

After the polders dried out, it still took many years of drainage 
for the soil to settle and become suitable for growing crops. 
The office responsible for developing the IJsselmeer polders 
promoted maturing of the soils by sowing reeds, followed by 
cereals, pulses and linseed. What followed was a transmigration 
programme that brought mainly young and progressive farmers 
from other parts of the Netherlands to these polders. They 
started new farms on land four to six metres below sea level. 
Many of these farmers were well educated and several of 
them had, during their college or university time, learnt about 
alternative agricultural concepts such as biodynamic farming 
and organic agriculture.

In the 1980s, organic approaches to agriculture were still in their 
infancy in the Netherlands. The farmers who were interested in 
biodynamic or organic crop production were actively looking 
for the information necessary to run a large-scale organic 
farm. This approach to farming was appealing because it was 
environmentally-friendly, but also because there was a growing 
demand for organically produced food in the Netherlands and 

Europe. But, back then, the farmers lacked the know-how or 
any practical experience in running such a system successfully. 
Surrounded by conventional agricultural systems, they were 
isolated and just experimenting on their own. In 1989, frustrated 
by the lack of knowledge on organic practices, several of these 
farmers got together. First, they started a local study group, 
meeting and sharing ideas and experiences in an informal 
manner around the kitchen table in one of the participants’ 
farmhouses. Some time later, when it was necessary to open a 
bank account on behalf of the study group, they decided to name 
themselves “The Organisation for Biodynamic and Organic 
Farmers, Flevoland”, BDEKO.

BDEKO became the engine for the development and diffusion 
of new knowledge on organic farming in the polders. In those 
days, the members were very keen to access any information 
that could assist them in developing an efficient and productive 
farm plan for their individual farms. Just like other farmers 
all over the world, their main production concerns included 
effective methods of preserving soil fertility and fighting weeds, 
pests and diseases. The choice of crops to grow was dictated 
largely by market demands for organic products, and included 
carrots, cauliflower and different types of cabbages, onions and 
peas. Farmers experimented with different crop patterns, both 
in space and in time, trying out different alternatives on their 
own land. Like all experimentation, it was not always successful, 
but the “failures” also provided many learnings. One of the 
shortcomings of this farmer research was that its outcome was 
based mostly on personal observations made by individual 
farmers, while hardly any data was recorded.

A great step forwards was made when the organisation started 
collaborating with the government agricultural research station 
(Onderzoek Bedrijfssystemen, OBS) in the nearby village of 
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their own ecological farms. Some very strong friendships 
between different members were formed in those days. 

It is also worth mentioning that, at that time, there was no 
agricultural extension service available on issues concerning 
organic farming, simply because very little practical 
information was available at that time. Therefore, even the 
agricultural extension agents working in the polder used to 
join the BDEKO meetings or visit members’ farms in order to 
learn from the pioneering farmers about the organic production 
practices they were developing.

From the start, different activities were organised for group 
members in summer or in winter. In summer, the main season 
for crop production, they visited members’ farms in order to 
learn from each other. This was done every two weeks starting 
from June, when the time-consuming weeding activity was 
more or less finished. In the early days, technical topics like 
crop rotation and soil fertility management were often central 
issues during these meetings. Nowadays, during summer 
visits, members have the chance to look at, for example, a new 
mechanised weeder or a post-harvest storage system used by 
the host farmer. During such visits there is often some serious 
discussion between farmers. The fact that they all embrace 
ecological principles in their production practices does not 
mean that they always agree with each other on ideological 
or on technical issues. Over the years, the organisation also 
arranged visits to interesting organic farms or to research 
organisations working on organic agriculture outside the polder. 
Participation in such trips was often less as some members felt 
that they could not spare the time in the middle of the main 
cropping season for study visits that would take them far from 
their farms, or for a long time. However, these visits were 
greatly appreciated by those who went.
 
In winter, different speakers would be invited to discuss 
technical issues relevant to members, for instance dealing 
with on-going research or economic issues. Speakers would 
also be invited on topics related to the personal development 
of the farmers, or issues that could inspire the members. The 
members were always in charge of selecting the topics, inviting 
the speakers and organising the evening according to particular 
needs or circumstances. At the end of 1997, which was a 
very bad year for farmers in the Netherlands, some members 
organised a workshop on laughing as a relaxation method. The 
aim of that winter meeting was to cheer the members up and 
to find new energy together as a group, to be able to deal with 
production concerns in the following year.

Over time, the organisation has hosted a multitude of 
organisations and private people as presenters during these 
winter meetings. These meetings have also been used 
strategically to establish closer contacts with certain institutions, 
like the agricultural university in Wageningen. 
The initial feeling was that the research conducted at that 
university was too conventional in nature. By inviting university 
scientists to the winter meetings, they were able to explore 
opportunities to influence the type of research done 
by the university. This way, the scientists became more involved 
in finding answers to the many burning questions 
that the organic farmers had. 

BDEKO only became a formal farmer organisation in 1999. 
Earlier, there had not been any pressing reason to register the 
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Nagele. This station’s mandate was to assist in the development 
of farming systems in the polder, and they were therefore in a 
much better position than the farmers to do the more risky and 
long-term experiments. Research activities included testing 
three different farming systems, on a realistic scale and over a 
long period: one farm where conventional high-input agriculture 
was implemented, one farm experimenting with reduced use of 
chemical inputs, and another farm with practices fully based 
on organic principles. Every year, the results of the different 
farming systems were published and presented to farmers, 
including the members of BDEKO. Additionally, farmers were 
always welcome to visit the experimental farms, make their own 
observations during the growing season and discuss these with 
research station staff.

At a later stage, and in collaboration with the research station, 
some more specific experiments were started on some of 
the organisation members’ land. An important issue was, for 
instance, mechanised weeding. Labour is expensive in the 
Netherlands and labour required for weeding is always a major 
production cost for organic farmers with farms averaging 
60 to 80 hectares in size. Therefore, they are always looking for 
technology that can control weeds effectively and economically. 
Different machinery for hoeing, ridging and harrowing were 
developed and tested on selected farms. The experimental 
results from these farms were complemented with data recorded 
by other farmers on their own land – measuring, in this case, the 
amount of time spent by farmers on weeding their fields. In this 
way, the different weeding methods and cropping patterns that 
were tried by the individual members of the organisation could 
be compared and evaluated.

Thanks to all these different research activities, very efficient 
cropping schemes and techniques were developed, many of 
which are still being used in the polder now. Examples of this 
include various crop combinations and rotations, both within 
one season as well as in consequent years. This also includes 
the regular use of some leguminous –nitrogen fixing– crops as 
one way of maintaining soil fertility. Strategies developed for 
managing pests and diseases include timing of planting –early 
or late planting– of certain crops. Other examples of practices 
developed include techniques to prevent the growth of unwanted 
plants in the fields, both weeds and sprouting of plants grown 
previous in the field. Such “soil friendly” practices include 
regular harrowing of fallow land and the use of cover crops. 

In the 1980s, the organisation wanted to encourage the increased 
supply of organic products and, therefore, supported more and 
more polder farmers in making the transition to ecological 
farming. A larger number of organic producers would mean that 
they could all benefit from lower logistical expenses. By joining 
BDEKO, farmers were offered a lot of practical information 
and support, and this made it easier for conventional farmers 
to make the transition. Within five years BDEKO had grown 
in number to 80 members, leading to changes in the way the 
organisation was run. General meetings were now organised 
more officially, less frequently and in rented venues. The larger 
group was split into three sub-groups who still met at regular 
times locally, around the kitchen table. Members continued to 
show a high degree of commitment, with at least 80 - 90 percent 
of them turning up for meetings. All members were facing 
the same difficulties and aspirations; they felt that they were 
all “speaking the same language”. It was a great adventure to 
explore this new subject and they knew that working closely 
with others in the group would greatly assist them in developing 
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group officially. The main reason for the decision to change the 
status of the organisation was because of local developments 
which would directly threaten the organic status of some 
members. Plans were developed to construct a waste burning 
installation nearby, and the gases pumped out from such an 
installation would mean that farms in the immediate vicinity of 
the plant would no longer be eligible for organic certification. 
In order for BDEKO to be able to lobby against the construction 
of this plant, the farmers had to organise themselves in a more 
formal manner so that they could be recognised by the Dutch 
government as a stakeholder in this case.

The farmers therefore formulated statutes, selected a Board 
and the organisation was formally registered. The Centre 
for Organic Agriculture (CBL), a not-for-profit institute that 
BDEKO had been collaborating with since 1995, became the 
secretariat of the organisation. On the one hand, this formal 
status made procedures much more bureaucratic, but on the 
other hand it provided its members with new opportunities. 
They were now invited to participate in different working 
groups dealing with the development of agriculture in the 
Netherlands, and got involved in discussions around new 
agricultural policies.

The informal status of BDEKO had functioned well at the time 
when the development and exchange of technical information 
were most important. However, when this became less of a 
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priority, BDEKO’s objectives changed. In response to the 
changing needs of the members, the organisation became 
involved in the development of more and reliable marketing 
contacts for members. 

More recently, a focal point has been their representation 
in influential organisations in the field of agriculture in the 
Netherlands, achieving some positive results. One example 
was the lobby to influence a national agricultural plan. The 
Netherlands has a complicated legal system of regulations 
to mitigate fungus diseases in crops such as potatoes and 
onions. To reduce the widespread problem of late potato 
blight, a national “Phytophthora Masterplan” was developed. 
However, implementation of the original plan would have 
made it impossible for the organic farmers to grow potatoes. 
Due to effective lobbying, and an intensive dialogue with the 
conventional agricultural sector in the Netherlands, the plan was 
adapted and now provides regulations which are acceptable to 
the organic growers. 

Another successful example of BDEKO’s lobbying activities 
involved the introduction of growing genetically modified 
maize. Although they were not able to completely prevent the 
authorisation permitting the use of GM maize on conventional 
farms, they managed to introduce measures which reduced the 
threat of this maize contaminating organic crops. 

In the polder, the pioneering members of BDEKO have, since 
the 1980s, made huge steps as far as organic crop production 
is concerned. The availability of enough land for farming, 
the presence of supporting research organisations, and the 
establishment of marketing channels for organic products 
have given Flevoland an advantage in the organic sector in 
the Netherlands. Although BDEKO only has 72 members at 
present, which represents about 6 percent of the arable crop 
and horticulture farmers in Flevoland, this farmer organisation 
is often seen as the official “spokesman” for this sector in 
this province. And although it is not an official member of 
the national mainstream farmer organisation (and they might 
never become members because of their conflicting interests as 
organic farmers) several members represent their organisation 
in working groups of this larger farmers’ body.

Not many farmers in the Netherlands are making the transition 
to become organic producers these days, but this could suddenly 
change – depending on changes in political interests or official 
regulations, on new market opportunities, or even on increased 
pressure by community movements. In the case of renewed 
interest in organic farming, the vast knowledge and experience 
within BDEKO will be of great importance to other aspiring 
farmers. 

!

Hans Peter Reinders. Former CBL project officer providing professional 
support to BDEKO. E-mail: hpreinders@hotmail.com

BDEKO can be contacted through CBL – Centrum Biologische Landbouw, 
Bronsweg 22, 8222 RB Lelystad, the Netherlands. 
E-mail: info@biologischelandbouw.org

This article is one of the results of the documentation exercise carried out in 2006, 
involving BDEKO farmers, the ILEIA editors and the author. The documentation 
methodology used is available on the LEISA website. Another result of this process 
was published in the Dutch magazine on organic agriculture, Ekoland.
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Traditional farmers’ groups can play a pivotal role in achieving 
and maintaining sustainable production in a specific agro-
ecosystem. Arunachal Pradesh, a state in the extreme north-east 
of India (bordering Bhutan to the west, Tibet to the north and 
Myanmar to the east), has great ethno-cultural diversity, with 26 
major and 110 minor/sub-tribes. The region is well-known for 
its rich eco-cultural heritage, as well as the wealth of traditional 
ecological knowledge amongst farmers. As agriculture is 
the main livelihood activity in the region, it is vital that the 
production systems are managed efficiently. The traditional 
farmers’ groups of the Apatani people, in the Apatani Valley 
in the central western part of Arunachal Himalayas, have been 
successfully managing their natural resources for many years. 
However, in recent times, with the youth migrating in search of 
jobs, and other labourers coming in, many of these traditions, 
practices and knowledge are in danger of being diluted or lost. 

When local knowledge and practices developed over centuries 
are shared in farmers’ groups who work on the land together, it 
clearly supports sustainable agro-ecosystem management in this 
region. The Apatani are known for their system of rice and fish 
cultivation in the valley, which produces enough rice to export 
from the region after meeting local needs. This is a highly 
evolved indigenous farming system, the energy and economic 
efficiency of which is very high, partly due to effective 
recycling of organic wastes and crop residues.

As part of a wider research effort into this little studied 
region, the G.B. Pant Institute of Himalayan Environment 
and Development set out to document, validate and revitalise 
traditional knowledge in relation to sustainable agriculture 
across the Arunachal Himalayas. The main objectives of the 
study, carried out between December 2004 and July 2006, were 
to examine the different farmers’ groups in three villages in the 
Apatani valley, their nature of association, their role in agro-
ecosystem management and the changes they are facing. Group 
discussions among different age classes of the Apatani were 
held, involving both men and women; special attention was paid 
to older farmers in order to understand the exact nature and 
history of traditional farmers’ groups.

The Apatani have different types of traditional farmers’ groups, 
which have evolved over the years. There are no written records, 
so it is impossible to trace the exact history and development 
of the groups. The traditional agro-ecosystems are intricately 
linked with nature, and are well-fitted to local environmental 
conditions and cultural needs. The Apatani mainly follow 
the Donyi-Polo religion, believing that the sun and moon are 
the supreme gods that bless the community. They are Indo-
Mongoloids and speak Tibeto-Burmese languages. They have 
different taboos and customs to protect their environment: for 
example, hunting of animals and tapping of forest products 
are strictly prohibited during major ritual ceremonies. They 
protect flora and fauna, such as Castanopsis and Ficus trees, 
cane, bamboo, one species of monkey and a species of fish 
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(Schizotorax sp.) which is believed to be sacred and is used 
in major ritual ceremonies. They maintain reeds (Phragmites 
karka) and Houttuynia cordata (the chameleon plant) along 
the river bank and agricultural bunds, whose roots check 
soil erosion. Phragmites is only harvested for traditional mat 
making and indigenous salt preparation, while Houttuynia is 
only used either for ethno-medicinal purposes or as a vegetable. 
These traditional beliefs and practices help to maintain 
ecological processes and so contribute to the management of 
the environment and agro-ecosystems.

These agro-ecosystems are sustainable, self-sufficient and 
efficient due to strong organisations and sharing of such 
ecological knowledge among farmers, which has traditionally 
been transmitted orally from generation to generation. Indigenous 
classification of agricultural land use into seven categories for 
efficient land management, producing enough to sustain the 
population, is an example of innovative ecological design by 
these farmer groups. Traditional wisdom on crop-soil interaction, 
ethno-pedology, nutrient management, and soil and water 
conservation are some examples of ecological knowledge which 
supports the sustainable production system as it has evolved over 
the decades, and which cannot be managed by individuals. 

The Apatani have eight different types of informal farmer 
organisations (Table 1), and each group has their own task and 
workload. The groups are valued differently by the community. 
The Bogo, for example, is seen as the most important group 
as there are limited water sources for irrigation in the Apatani 
valley, and good water management is essential for efficient 
production in the rice-fish system. 

The farmers know that traditional practices are very important 
for maintaining sustainable production systems, and that 
farmers’ groups are the foundations of these practices. 
Most farmers recognise that, without farmers’ groups, agro-
ecosystem management will easily weaken, and the technical 
ecological knowledge which supports it will quickly erode: 
farmers think that the groups are effective in managing the 
agro-ecosystems. Except for financial support, particularly 
for erosion control, fencing and drainage maintenance, the 
farmers do not receive or seek any technological interventions 
or other help from any outside agencies. Outside experts have 
highlighted the Apatani rice-fish culture system as one of 
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the most efficient crop production systems, encouraging the 
Apatani farmers to continue their traditional practices.

As can be seen in the table, some groups have a distinct 
manager who holds the position for 1-3 years, while others 
(group numbers 4, 5, 6 and 7) have managers who hold the 
position for only one season. In all cases, leaders are selected 
by the group, from within the group. If a group member does 
not turn up for group work, the traditional norm is that if the 
individual is ill he or she will be excused, or else will need to 
hire a labourer or bear a penalty. 

Some groups also have a finance secretary or Passer Binee who 
collects any money and maintains the farmer groups’ accounts. 
The cash maintained by the organisation is normally used for 
purchasing the materials needed to carry out community tasks 
which are not available naturally (e.g., nails for fencing), as 
well as drinks and lunch. Loans are also available within the 
group or community, with an interest rate of three percent 
per month. The amount of the loan depends on the security 
(agricultural field, bamboo garden or homestead) provided by 
the borrower. This not only helps those in need, but also helps to 
generate income for community work. Although the traditional 
village council or Bulyang is the supreme authority in Apatani 
community, it has a limited role in farmers’ groups; only 
occasionally it may assist in case of dispute.

Most of these farmers’ groups are permanent, based around 
communal needs and mutual reliance. In this way they also help 
to maintain social harmony and cohesiveness. Three examples 
of the collective management of natural resources follow. 

Traditional irrigation system
The Apatani system of irrigation is more than a century old, 
and the practice has been worked on and perfected through 
community involvement and equitable sharing of water 
resources. Water is tapped near the forest on the foothills of the 
valley, and is channelled through to main canals on either side 
of the valley to supply the agricultural land. The water is then 
distributed through numerous small canals in such a way that 
every plot of land has sufficient water for rice and fish culture. 
The surplus water is drained back to the main canal without 
outflow of any organic matter, or soil loss. The agricultural 
fields have been made along the elevational gradients. At higher 
elevations in the valley, fields are connected with small diameter 
bamboo pipes, where the volume of water intake is less. Larger 
diameter pine pipes are used at the lower ends of the valley 
where the volume of water is more. These irrigation systems are 
managed by the traditional farmers’ groups led by Bogo Ahtoh. 
The vision of these groups is reflected in the management and 
sharing of water in the community, which recognises that water 
is the common concern which binds the group. Since it is the 
most important factor in rice cultivation, the farmers rely on 
it completely, and therefore equal distribution has ensured the 
concept of collective survival and social cohesiveness within 
the farmers’ groups. Each plot owner is bound to provide equal 
outflow of water to the neighbouring plots and the traditional 
village council (Bulyang) ensures that such regulations are not 
violated. Each year canal repairs are done through collective 
participation with one person from each household providing 
labour. 

Field protection
The Apatani have integrated animal husbandry into their 
farming systems, and they rear cattle and mithun (Bos 
frontalis, a semi-domesticated animal, also known as Indian 
bison). While this is positive, many fields are at risk from both 

domestic and wild animals, as the land is close to the forest. 
To protect the crops from damage, farmers’ groups fence the 
fields with bamboo, timber and cane. For easier and efficient 
management of fencing, traditional farmers have organised a 
group known as Sulu-sikhii led by Sulu Kagenee. This group 
is led by a man, as it requires heavy work which includes 
collecting raw materials from forest. The fencing is repaired 
every year in late November. During this activity, every 
household involved contributes a mug of rice/millet (300 g) for 
lunch, and cane, bamboo and timber for fencing. Fences are 
made with Salix sikkimensis (a type of willow), Pyrus pashia 
(or Indian wild pear) and Ligustrum sp. (known as privet, a 
common species used for hedges), which are all more durable. 

Field preparation and crop harvesting 
Maintenance of footpaths, preparation of fields and nurseries 
cannot be done alone, so a group is formed to carry out these 
activities and combine efforts. Those with fields near a footpath 
form a group to maintain it. It has been observed that smaller 
informal groups come together for weeding, field preparation, 
transplantation and crop harvesting. In these activities, 
women have the dominant role, although the men have the 
responsibility for bund construction and crop threshing. The 
harvesting of the crops is done jointly, where the women cut the 
spikes and threshing is done by the men.  

Traditional farmers’ groups are now in a transitional period, 
mainly due to outside influences. The Apatani are believed 
to be a very conservative community, and now some of the 
traditional agro-ecosystem management practices are on the 
verge of extinction due to the integration of hired labour forces 
from outside. Nowadays, it is common for the youth to leave 
the communities in search of jobs, which creates shortages 
of traditional labour. In addition, outsider labour forces are 
increasingly coming to the area for timber sawing, stone mining 
and the harvesting of non-timber forest products. Due to socio-
cultural, climatic and physiographic differences, these people 
have different management techniques, which often dilute the 
Apatani traditional practices. The Apatani will still need labour 
from outside, but they are trying to cope with the emerging 
situation by being aware that their system is very efficient yet 
delicate, and realising the need to preserve their time-tested 
knowledge, by documenting it for future generations. 

Outside influences have affected various aspects of farming 
systems management. For example, barbed wire fencing has been 
used recently, whereas bio-fencing is preferred as it is more eco-
friendly and efficient. In the Apatani valley, live herbs and shrubs 
have traditionally been used for erosion control on the banks 
of the stream, but this has disappeared slowly over the years, 
which is now affecting the permanent flood control technique. 
Traditional soil and water conservation techniques have been 
replaced by modern methods using concrete constructions, and 
the bamboo and wooden pipes used in irrigation water supply 
have been replaced by lead or plastic materials. Moreover, agro-
biodiversity has declined over the years as government agencies 
have supplied high yielding varieties of seed, which means that 
fewer crop combinations were possible as there was less choice 
of crops. In the 1990s, farmers accepted ideas such as high 
yielding varieties, inorganic fertilizer, or fruit farming. However, 
more recently farmers have realised that the yield of these “high 
yielding varieties” is comparatively less than traditional varieties, 
and they also need a lot of external inputs (fertilizers). Now, 
farmers have discarded the idea of high yielding varieties and are 
turning back to traditional varieties, which are more suitable to 
local conditions. 
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Realising the efficiency and importance of traditional 
management practices, the Apatani are now discussing how to 
preserve traditional knowledge and practices. For example in 
Tajang, one of the villages in the valley, many members of the 
farmers’ groups also take part in the Tajang Village Development 
Committee, which has taken an active role in controlling the loss 
of ecological knowledge, and preserving traditional management 
practices. They have recently adopted a resolution that 
agricultural land shall not be converted into any other land use; 
and unsustainable extraction of natural resources will be stopped 
(such as banning sand and stone mining along the irrigation 
sources, which they believe are reducing agricultural yields). 
Penalties will also be imposed where traditional rituals and 
practices are violated, according to existing local norms (dapo). 
Although the Apatani understand the importance of traditional 
practices, greater awareness is needed in general as most of the 
traditional ecological knowledge and management practices are 
only passed on orally, and are not documented. Field research 
of traditional knowledge in Arunachal Himalayas, lasting more 
than six years, has shown that the Apatani tribe is one of the 
most efficient resource managers, yet sustainability is their major 
concern.

The traditional groups are considered to be viable, and although 
they will still need external labour, the groups themselves 
believe they can cope with the changing circumstances. 
Traditional agricultural systems may benefit from the use of 
newer, appropriate technologies based on farmer’s innovative 
agro-ecological knowledge, but it is important to document 

and revitalise this knowledge which is quickly disappearing 
as farmers’ groups change, and there is more intervention 
in indigenous communities. These efforts, however, will 
only succeed if the contributions of traditional communities 
are valued, and they are considered as rightful partners in 
technology development and dissemination. The Apatani 
people, being conservative in nature and having highly evolved 
farmers’ groups, can be a positive force for the revitalisation 
of innovative agro-ecological knowledge in the Arunachal 
Himalayas and can be used as a model for such activities. 

!

Mihin Dollo. G.B. Pant Institute of Himalayan Environment and Development. 
North East Unit, Vivek Vihar, Itanagar-791113, India. E-mail: mihindollo@gmail.com
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Participatory maize research in Mexico
CIMMYT carried out participatory crop research in the central
valleys of Oaxaca in southern Mexico, an agro-ecologically and
ethnically diverse region recognised as being within the centre
of maize genetic diversity. Farmers in this region have a long
tradition of cultivating maize and have maintained a diversity of
local maize varieties. These varieties have considerable value for
agriculture because they have contributed to the development of
improved, drought-tolerant maize varieties that are popular
elsewhere in Mexico and in other parts of the world.

Modern maize varieties have had an almost negligible impact in
the central valleys, and while their virtual absence may or may
not have helped to conserve maize diversity in the region, it
indicates that scientific research has not provided farmers in this
region with new varieties that address farmers’ needs. The
objectives of the research carried out by CIMMYT were to
examine the possibilities of maintaining or enhancing genetic
diversity by increasing the benefits from growing local maize
varieties while simultaneously providing scientists with
information on the traits valued by local farmers.

The project included a participatory study of regional maize
landrace diversity. This included the recording of local crop and
soil taxonomies, and the collection and planting of different
types of maize. Based on farmers’ votes, the project selected a
subset of 17 different maize varieties, spanning a wide range of
the regional maize genetic diversity. Farmers were able to learn
about each variety’s performance at different stages in the crop
cycle. Anyone who wished to do so could buy seed of the
varieties that interested them and plant it in order to compare the
material with their own local varieties under their own
production conditions and management. The project also
organised training sessions on maize reproduction along with
seed and grain storage: different technologies were introduced,
including a simple metal silo for storage, a technology little
known in the area. 

Through this research project farmers gained access to seeds
and information about a range of maize diversity present at the
regional level. A considerable number of farmers welcomed this
opportunity. The training on maize reproduction, seed selection
and management motivated some of them to try new
management and storage techniques. Male and female farmers
were trained in seed selection and storage practices, conducted
experiments and gained access to new storage technology.
Farmers who evaluated a selection of the 17 varieties in
comparison with their own local ones verified that the
“experimental” maize types worked well under their
circumstances, and some were even considered to be better than
some of the local maize varieties.

Farmers reported that they valued the training sessions and as a
result they felt more motivated to try new management and
storage techniques. In several cases, participating farmers had
not been familiar with certain aspects of maize reproduction.
While farmers knew that pollen from one plant had an impact on
another one, most of them did not think of this as a sexual
reproduction process. Many of the techniques for maize
improvement can only make sense if one understands maize
reproduction as a sexual process. Once understood as such,
several farmers were keen to try new management techniques.
The silos for seed and grain storage also proved to be very
popular with local farmers.

Meanwhile, the project contributed substantially to scientists’
understanding of local maize agriculture and shed light on some

of the traits that scientists should be focusing on in future crop
breeding programmes. The research yielded important insights
and large amounts of data regarding local maize agriculture and
maize-based smallholder livelihoods, especially local seed
selection and seed management practices, farmers’ knowledge
of maize reproduction, and the importance of consumption
characteristics. In this regard, the results of this research
contributed significantly to the improved understanding of the
mechanisms of local crop genetic resource management in a
broad sense, those who are involved in it and the challenges they
face. 

The project assisted researchers in CIMMYT to identify key
traits that can be the focus of crop breeding programmes.
Farmers mentioned a large number of desirable traits, which can
be divided into three categories: agronomic (including yield
stability, drought tolerance and resistance to pests and diseases),
consumption-related (quality issues related to local maize
preparations such as tortillas and local maize-based drinks) and
economic, such as the grain characteristics that meet market
demands. 

This improved understanding of farmers’ use and management
of local crop genetic resources, in turn, has served to inform 
and guide further research both by national and international
institutions, and has served as reference for development

practitioners, academia and policy makers. Moreover, it has
yielded important insights into different options for on-farm
conservation of crop genetic resources. At the same time it has
brought attention to a series of issues that are of importance
from a farmer point of view in relation to maize and maize
agriculture, and which may have important implications for the
design and feasibility of further research or development
interventions. 

Participatory research: what role for agricultural 
research organisations?
The participatory crop research in Oaxaca was successful in terms
of its functional and empowerment purposes: the interaction with
farmers provided maize breeders with invaluable information on
the traits that are of local importance. Farmers, in turn, learnt about
maize reproduction and post-harvest storage, thus enhancing their
ability to manage existing and new maize varieties. The Oaxaca
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A study of regional maize landraces included the recording, collection
and planting of different types of maize.
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Linley Chiwona-Karltun, Chrissie Katundu, James Ngoma, Felistus
Chipungu, Jonathan Mkumbira, Sidney Simukoko and Janice Jiggins

Studies in Africa and South America show that cassava is regarded
as two different crops, the bitter and the sweet. Bitter cassava
provides the staple food, whereas sweet cassava is the vegetable,
the snack or the thirst quencher. All cassava contains a certain level
of toxic cyanogenic glucosides. Bitter cassava contains higher
levels of these toxins, and is toxic if not processed. 

The detoxification process involves a sequence of steps that have
to be followed in order to create a safe food product. The methods
vary according to the desired end product and include soaking,
fermenting and drying the roots, grating, fermenting and frying
them, or simply drying the roots. The final results are flour,
granular grits or pieces of dried roots that can either be stored as
they are, milled/pounded into flour or boiled separately or
together with legumes or vegetables. Sweet cassava can be eaten
as it is, boiled, roasted or fried as the palate and resources dictate. 

It has been observed and documented that farmers not only
prefer, but also grow more bitter cassava cultivars than sweet
ones. This continues to intrigue scientists, and we were thus
interested in understanding why farmers grow bitter and toxic
cassava in Malawi. Our research uses a problem-based
approach, and integrated methodologies that range from
participatory research to natural sciences and using emergent
advances in biotechnology, in order to further understand the
interactions between social and biological factors in farmer
decision-making.

Bitterness – a reason for cultivation
The results of our research show that bitter cassava cultivars are
highly preferred, particularly by women, because they provide
food security – locally called kuvikilia. Bitter cassava cultivars
provide food security in three ways: 

1) the toxin deters foraging rodents and pests from feasting on
the crop; 

2) the need to process the tubers directly after they are harvested
deters thieving from the field (processing is largely a
women’s domain); and 

3) as the processing adds value in terms of time invested, the
social obligation of sharing cassava with your neighbours is
reduced. 

These three factors are of major importance to women farmers,
especially to women farmers that are, de jure or de facto, single.

The preference for bitter cassava is not a local phenomena
restricted to resource-poor farmers in Malawi. Studies in other
parts of the world confirm that bitter cassava cultivars are
preferred because they have superior end-product qualities and
because the toxin protects the crop from intruders of all kinds,
man and beast alike. “We grow bitter, toxic cassava because it
gives a certain level of food security, kuvikilia. If we are to grow
sweet cassava, look at our neighbours! Their whole field was
harvested by thieves while they slept and now they have no food.
Nobody wants to die from hunger.”

Processing - a drudgery for the poor?
Breeding cassava for reduction or removal of the toxin has
featured very highly among research priorities. Interestingly
enough, the women that are the custodians of this crop do not
perceive the processing or the toxin to be a problem. Their major
problems are the lack of mills to reduce the drudgery of
pounding, and the lack of simple technologies that can be locally
produced and maintained, such as low cost equipment for
peeling or grating the roots. There is also a lack of infrastructure
and markets, be they local, national or regional, for their
products. The toxin could simply remain in cassava. 

“Cassava is a wholesome crop, a complete crop. On top it is
the relish (the sauce), in the middle it is the planting material
and at the bottom it is the staple dish (kondowole). We do not
need fertilizer to grow it, nor do we need money to grind it at
the mill. Cassava nurtures the poor.” 

For research to be of any use to resource poor farmers we need
to listen to the voices of the farmers themselves, who say: 
• Cassava is a hardy crop, tolerant to dry spells; 
• Cassava yields something even in nutrient poor soils, a

characteristic hard to come by with any other staple crop,
especially maize;

• Cassava is tolerant to vermin;
• Although cassava is somewhat tolerant to certain pests and

diseases, varieties that are even more drought tolerant and
more adaptive to poor nutrient soils are necessary; 

• Equaly necessary are more varieties that are even better than
the ones they have now: high yielding, bitter, early maturing,
high dry matter content and good storage qualities.

Give us our daily maize
One wonders if the thievery is due to the current food crisis in
Malawi. In part, it has been exacerbated by the food shortage.
However, the main problem stated by farmers is that they have
fooled themselves by believing that maize is their only staple crop.
When subsidies for fertilizer and seed were easily available they

Bitter cassava and women: 
an intriguing response to food security

A couple processes their cassava for drying into makaka, for storing. 
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neglected cassava. Now poor farmers in Malawi simply cannot
afford the inputs required to grow maize. Even more distressing is
the fact that farmers who are able to grow maize produce barely
enough to last throughout the year. To feed themselves, many
Malawians resort to casual employment or ganyu. Ganyu literary
means food for work, and workers are paid either in money, or
simply in food. However, this opportunity is very limited for
women.

Today it is very difficult to find cassava planting material in areas
like Domasi, a modest trading and service centre along the
Lilongwe-Zomba road in Malawi. People are hungry; last year’s
maize harvest rotted because of excessive rain and this year’s
harvest is not enough. Even their stores of dried cassava are not
enough. They are resorting to stealing fresh cassava roots (literally
roots because they are not quite mature) from others’ fields. In
normal times, the villagers would be out at night protecting their
crops. This year, the villages are silent. The chiefs say that there’s
no point counting the number of hungry households any more. 
So many people are dead or dying from HIV/AIDS that every one
who remains is hungry. There are households where only children
remain, cared for by an elderly grandmother or a young girl.

Farmer-to-farmer cassava selection and multiplication
What Domasi and the hungry villagers all lack is access to stem
cuttings and above all, stem cuttings with desirable
characteristics, so that the acreage planted to desirable cassava
varieties can be increased. Interaction with the farmers, mostly
women, made us realise the need to include and involve farmers
in the selection of new cassava cultivars. Exchange visits between
farmers in different areas were arranged. In a relaxed, friendly
environment, farmers could discuss their cassava cultivars with
each other. The guidelines for selection of the participants were
that women and men should be equally represented; that literacy
was not required but enthusiasm for, and knowledge of, cassava
was decisive; and that a fair representation of the Cassava Clubs
should be considered. Cassava Clubs have been established as a
result of continued collaboration between scientists and farmers.
Club members are usually not among the ultra poor or chronically
food short, but form a somewhat homogenous class of poor
smallholder farmers (0.2-0.5 hectares) who, in normal years, are
potentially short of food (see UNDP 2001 for the classification of
Malawi’s poor and ultra-poor). The project has made a conscious
decision to also include the Village-to-Village movement in
Domasi that suppors HIV-AIDS affected households which fall
into the ultra poor or chronically food short category. 

Selection criteria for new cultivars
The farmers, together with scientists, have established local
community multiplication fields in Domasi. Experience has shown
that not just any cultivar is selected. Our preliminary results show: 
• That whether woman or man, married or unmarried, the first

question that farmers ask each other is: is it bitter or sweet?
Although farmers in Domasi have almost exclusively grown
sweet cassava, this preference is losing importance. These
farmers wanted bitter cassava. Why? “Look, look at our
friends, they have so much cassava still standing in the field
and all because it is bitter. If we had planted bitter cassava as
we did in the past, we would also have food to eat”. Simply
put, food security;

• Secondly, the women were very interested in the starch quality
of the tubers, as this was important in the preparation of the
staple dish nsima, which is synonymous with food; 

• Of equal importance was the yield, time to maturity and
cooking time. These factors were equally important for both
men and women;

• The men were relatively more interested in the sweet cultivars,
because these have a well-established rural and urban market.
Nevertheless, the men were equally interested in the bitter
cultivars for ensuring overall food security; 

• In the case of the Village-to-Village community-based NGO,
all cultivars were of interest to meet the challenge of providing 
planting material, as well as food to the victims of HIV/AIDS
and People Living With HIV/AIDS (PLWHA).

Most noteworthy
There was one aspect of the farmer-to-farmer selection that
deserves extra mention. Women farmers who were single, de jure
or de facto, were much keener on selecting as many varieties as
possible to minimise the risk of failure – what mattered was that
they were bitter and resilient cultivars with a reasonable yield. 
To put it in the words of one farmer during the exchange visit:

“We simply cannot boil away the fuel that brought us here, who
knows when we will ever have the opportunity to travel, to see
the unseen and to be hosted by other cassava farmers that have
more cultivars than I have ever seen in my entire life. Madam, 
I want everything that we are allowed to take”.

The community multiplication sites are carefully tended and
guarded by the communities themselves with the aim of being
self-sufficient.The multiplication sites established by women,
especially single women, are undoubtedly the best cared for.

The women were less concerned about knowing the names of 
the cultivars collected because they figured that with time they
would learn to select those that best suited their environments.
The men were very keen from the start to identify the new cultivars
correctly, as this is important for the fresh sweet cassava market. 

It is important to point out that although Domasi was
traditionally a sweet cassava growing area before the dominance
of maize, the knowledge of cassava processing still remains. The
project has made available simple processing peelers that are
also used in the district where the farmers had an exchange visit.
It is our hope that local artisans will start to produce these
peelers.

None of these community-based, women-to-women, women-to-
men and men-to-men efforts will bring back those who have
succumbed to the wrath of HIV/AIDS, but when and if they
succeed, perhaps food security will take on a smiling human face
in Domasi. 

!

Linley Chiwona-Karltun. Dept. of Plant Biology and Rural Development Studies,
Swedish University of Agricultural Sciences, Box 7080, SE-750 07, Uppsala, Sweden.
E-mail: Linley.karltun@vbiol.slu.se
Chrissie Katundu. Mana Bakery, Box 66, Domasi, Malawi 
James Ngoma, Felistus Chipungu, Jonathan Mkumbira, Sidney Simukoko. 
Malawi Ministry of Agriculture and Irrigiation, Malawi.
Janice Jiggins. University of Wageningen, Wageningen, the Netherlands.
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During summer, when there is little paid agricultural work 
available, women and children of Muddana Guddi, a 
village in Raichur district, Karnataka, collect neem 

seeds and sell them to a mediator who comes to their village. In 
a week, a woman can collect around 100 kg of seeds and earn 
300 to 400 rupees (around US$ 6 to US$ 8). It is well known that 
many tonnes of neem seeds are exported from Karnataka to big 
industries in the north of India. They are processed into neem oil, 
which is sold at a high price. While seed collectors get minimal 
amounts, the mediators earn thousands of rupees. After extracting 
the oil, the leftover cake is also sold, although it does not have the 
qualities needed for use as a fertilizer or bio-pesticide. 

Farmers use neem cake like any other compost. Although it is 
called cake, it is actually a powder (see Box), so it can be added 
to and mixed with soil at any time, including when ploughing. 
When the crop is suffering a nutrition deficiency, the farmer 
will add neem cake to the soil. Observing this, and knowing that 
local farmers were losing out to the mediators and big business, 
Neju George, a social worker, thought that if neem cake could 
be produced and sold locally, poor women may be able to earn 
some money. To achieve this aim, he and some like-minded 
friends started an organisation named Jagruta Mahila Sanghatane 
(JMS), which means “women’s organisation with awareness”. 
Under this JMS umbrella, many women’s self help groups were 
formed. Each worked on a specific income generating idea, such 
as making terracotta jewellery or herbal medicines. JMS operates 
like a federation, providing trainings, publicity, workshops and 

market facilities for the women. “First we tried to unite the 
women so that they could organise self help groups. Then we 
searched for income generating activities. Our main intention was 
to make the best use of locally available natural resources. At last 
we found neem,” remembers Neju George.

In this way, the self help group Jhansi Rani Mahila Sangha was 
formed, of fourteen women from Muddana Guddi. They decided 
to produce neem cake. But no-one knew how. Neju contacted 
the Indian Institute of Science in Bangalore to ask whether 
a small machine was available to crush the neem seeds. The 
answer was: “Yes. But the machine costs 500 000 rupees”. But 
how could the women, who earn only 10 or 20 rupees per day, 
afford the equivalent of nearly US$ 10 000? Then they had the 
idea of crushing the neem seeds with the help of a tractor. This 
process started seven years ago and till today it is working.

All the fourteen members of the women’s self help group are 
involved in gathering the neem. Seven teams of two members 
each go to the surrounding villages. A temple compound or a 
school will be chosen as a meeting place. Women and children 
of each village will come to the meeting place to sell their 
seeds, but this was not always straightforward: “When we went 
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afford the equivalent of nearly US$ 10 000? Then they had the 
idea of crushing the neem seeds with the help of a tractor. This 
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involved in gathering the neem. Seven teams of two members 
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690 other entrepreneurs to win it. She received the award, worth 
200 000 rupees, from Mr Kamalnath, Commerce Minister of 
the government of India. 

In this area it is quite natural that every farmer grows many 
neem trees around his field, especially on bunds. Therefore 
there is scope for the initiative to grow. Neem is a drought 
tolerant tree, which does not suffer from pests and diseases, so 
no inputs like water, pest control or fertilizer are needed. Any 
farmer with neem trees can earn an income even in years of 
drought. Previously, farmers did not know about the importance 
of neem seeds, so they did not earn anything from them. But 
the situation here has changed. Farmers sell their seeds to the 
womens’ groups rather than the industrial company or their 
mediators. The farmers wish to help the women of their village, 
while also earning an income!

Some factors can be identified which contributed to the women’s 
success. They were keen to earn their own living, they were 
hard-working and innovative. They have also formed a strong 
and united group, and had support of local organisations and 

people. They did not let low education levels hold them back, but 
were keen to learn. The decision of the Karnataka government 
to support organic farming also came at the right time for them, 
when their product was ready but there was little demand. 

The Jhansi group, still composed of the original fourteen 
women, now has plans to grow. Getting an adequate place 
to collect and store the seed, and producing the neem cake 
are their main priorities. To crush neem seeds they require a 
machine. “Setting up a unit for extracting and packing neem oil 
is part of our future plans,” explains Neju. 

Neem trees planted by villagers decades ago are now giving 
financial stability to women. A family’s livelihood often depends 
on these women! Behind this achievement is the humble neem 
tree, a natural resource which has given life to several villages. 

!

P. A. Chaya. Volunteer, Sahaja Samrudha Organic Farmers’ Association 
of Karnataka.  c/o Hanumantha Rao Dore, Behind Good Luck Hotel, 
Near Pappu Advocates, S B Temple Road, Gulbaarga - 585 103, Karnataka, India. 
E- mail: chayaapk@gmail.com 
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to collect seeds, some mediators turned angry. Some of them 
assaulted us. They offered other villagers half a rupee extra per 
kilo of seeds. But the villagers are our friends and relatives; they 
didn’t fall into the trap. Considering this situation, we increased 
the purchase price of seeds. The mediators totally disappeared 
from this trade”, recollects Chinnamma, a group member. After 
gathering all the seeds together, they take them to Pothnal, a 
village where another group has provided storage space.

With many struggles along the way, the group members 
succeeded in producing seven tonnes of neem cake in 1999, 
the first year of production. But, where were the buyers? With 
the brand name of “Chiguru”, Neju planned to advertise the 
neem cake in a simple style: a three-wheeler with a banner 
went around the villages. But there also was some aggression 
from chemical fertilizer companies, because the banner read 
“Don’t use chemical fertilizers. They will devastate your land. 
To increase fertility, use Chiguru neem cake”. Some days passed 
without any sales. They decided to look for ways of convincing 
farmers to use the neem cake. They gave about 50 kilos of cake 
to more than 100 farmers and asked them to pay for it after 
harvest. However, the farmers did not really understand this 
method of raising awareness. They just used the neem cake, and 
it was disappointing to see that none of them refunded the cost. 

During this period, there was a lot of publicity about organic 
farming, and the then agriculture minister, H.K. Patil, met with 
some farmers, and realised the importance of these ideas. This 
led the Karnataka government to implement an organic farming 
policy to encourage farmers to adopt sustainable agriculture. 
This boosted the scope for marketing organic fertilizer and bio-
pesticides. Sahaja Samrudha, Karnataka’s leading organic farmers’ 
group, was searching for huge quantities of bio-pesticides and 
vermicompost. Neju George contacted them and assured them 
that he could provide whatever quantity of neem cake was needed. 
So the cake was brought to Bangalore, and then it was distributed 
to farmers. ‘‘It was very useful for me. My crop was neither 
attacked by pest nor disease’’ says Shivanapur Ramesh, farmer 
of Devanahalli, Bangalore, who grows mulberry and grapes. 
From this time onwards, there were no more worries about the 
market. Now the cake is being exported to other places such as 
Hubli, Belgaum, Goa, and Maharashtra. Year by year the business 
is growing. Last year the Jhansi women’s group had a turnover 
of 400 000 rupees. This year they reached 500 000 rupees by 
producing 100 tonnes of cake.

Though it started on a small scale, the impact of this project can 
be clearly seen. Women who once used to migrate, now remain 
in the village. From seed collection to export, they perform many 
tasks. Mariyamma, a group member with little formal education, 
maintains all documents of expenditures and income. After all the 
cake is sold, she distributes the profit to all the members. “We used 
to have to go to big cities in search of food. Now our problems 
have disappeared. We earn money here and are also saving some 
for the future,” says Sushilamma, a group member, with pride.

In the initial stages, some of the villagers ridiculed the women’s 
new profession. “My husband objected, asking why we are doing 
this work. But when the burden on him of providing money was 
decreased, then he admired me. Now he encourages me to go 
ahead,” says Huligemma, another proud group member.

The United Nation’s Development Programme (UNDP) has 
been encouraging rural women’s entrepreneurship. Every year 
it recognises small entrepreneurs and gives a national award, 
known as “Partners in Change”. In 2006, Chinnamma, the 
Jhansi team leader, was proposed for the award, and beat 
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In the mid-1990s, an effort to set up a juice factory in nearby 
Mkuyuni failed because the local farmers did not manage to 
raise their share of capital. Equipment that was left behind 
(such as a sundrier design and trays) was given to those few 
local farmers who were interested to continue working with 
local fruit processing, one of whom was Mr Ramadhani. Dried 
fruit production started in 1997. You would think that it was 
easy to set up a fruit-drying business here. Not really. Despite 
a relatively short distance to town (45 km), the road conditions 
are tough. During heavy rains, the area is cut off due to bridges 
and roads becoming impassable. Fruits for the town market 
may arrive too late or not at all. They may rot, or may never 
find any market due to transport hurdles and costs, or there may 
be excess supply from other villages. Mr Ramadhani does not 
despair and has tried a new way to overcome the difficulties.

Mr Ramadhani dries, packs and sells jackfruits, pineapples, 
bananas, mango, mizaituni-fruits (a fruit said to come from 
Central America, but grown here for ages), tomatoes and 
lemon grass. Since these fruits have different ripening seasons, 
it means he can spread his efforts throughout the year. Mr 
Ramadhani has two sun driers, 30 trays, a cupboard, a mobile 
phone, and an “office” of a few square metres. No electricity, 
no generator, no vehicle, no fuel, no piped water, no scales, no 
thermometer, and no local supplies (except for the fruits): these 
are the conditions a small-scale farmer typically faces. 

The mobile phone is a striking innovation and three or four 
people in the village have one. The batteries can normally be 
charged at the local shop. SMSs are used to minimise the costs 
of communication. Without the mobile phone, Mr Ramadhani 
would not have been able to be in constant contact with 
customers and suppliers. He would have wasted time looking 
for people to buy his produce.

Farmers form networks and unions for better marketing 
options. Many seek to improve their situation through 
meetings, projects and training, and also access to loans. 

However, results are limited. Many organisations seem to 
care more about the benefits for their employees than for their 
members. But some farmers are innovative and make additional 
efforts to pursue new ways of making their daily income.

One such farmer is Mr Ramadhani Fufumbe from Kinole 
District in the Morogoro region. He has been an individual 
member of MVIWATA, a farmers’ network, for more than five 
years. Ramadhani is 55 years old, of Uluguru tribe origin, and 
speaks Uluguru and Swahili. He is married to Rehema and 
Sinavyo. They have six children, three of whom help on the 
farm. Rehema works mainly in the field while Sinavyo looks 
after the children and prepares food for the family.

Mr Ramadhani lives in Mfumbwe, a village in the Uluguru 
mountains. It is a remote place with scattered huts, and is 
difficult to get to. Although chiefdoms were formally abolished 
upon Independence in 1961, most people in Tanzania still 
respect tribal chiefs. The Uluguru chief resides in Kinole town, 
which gives the town a special flavour among Tanzanians. 

Soils are reddish or black, each of which has different properties 
and crop suitability. A good rainfall of 2000 mm per year at a 
modest altitude of 400-500 metres in hilly terrain provides a 
varying microclimate. Farmers grow a wide variety of crops: 
highland rice, lowland rice, chilli, pepper, coconut, maize, 
jackfruit, oranges, beans, groundnuts, bananas and tomatoes. 
Most families do not depend much on cash; food is bartered and 
work is shared in various ways. Most farmers grow a variety of 
crops, so for most of the year, households have food. However, 
farmers are poor and rely on what they can grow for themselves. 
There is neither electricity nor piped water. In a nearby village 
there is a solar panel where people can come and recharge 
batteries for 100 Tanzanian shillings (TSh), about US$ 0.06. 
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Fruits are cut and spread out on trays while fresh. They will be 
ready for packing in two to three days – if all goes well. The 
weather may be overcast, there may be excessive rains, or ants 
may claim their share of the harvest. At times trays of fruit 
become “burnt”. It might be that temperatures are too high, 
but the reason for this is not fully known and the problem is 
frequent and unpredictable. At times up to half of the trays need 
to be discarded. Fruit like mango need a chemical (potassium 
metabisulphite) to maintain the colour. This chemical is applied at 
a rate of 2 g per kg fruit. It is imported and expensive, but if it is 
not used, the mangoes turn black and cannot be sold. A friend at 
university has assisted Mr Ramadhani with this so far. However, 
in the future he may not be able to get hold of the chemical so 
easily, so he might not be able to continue preparing dried mango 
unless he finds an alternative method of maintaining colour. 

Producing a bag of 100 grams of fruit requires up to 2 kg of raw 
fruit. The 100 gram bags are sold at a wholesale price of 400 Tsh. 
A small outlet for farmers with several similar products (food, 
spices, juices, etc.) is found in Morogoro at Boma Road. Here, 
the price reaches 500 Tsh. Other ad hoc sales opportunities are 
used as they arise; when Mr Ramadhani travels he always carries 
a display and small stock of his products. 
 
Finding good bags for packaging is a headache. Even poor 
quality bags have to be imported from Nairobi. A better quality 
can be bought from the town of Moshi, 600 km away. Bags 
and labels often cost more than the value of dried fruit. Fruits 
are collected, packed in plastic bags, labels are filled out (with 
a production and expiry date), and sealed with the flame of a 
candle.

It appears that Mr Ramadhani is making a profit. However, if all 
costs were included, his net profit would be zero. 

Mr Ramadhani insists he can improve the situation by following 
the proper legal channels – which is quite a task. In order to 
have his business approved and legalised he has to be (and 
is) a registered producer. For registration he needs a health 
certificate for his products. This is a must for domestic and 
export sales and is quite an obstacle for a producer in a remote 
area. Firstly he needs to visit many offices. Then, samples of the 
fruit need to be analysed, at a cost of 100 000 TSh per sample 
(around US$ 75). This soon adds up to quite a total for six 
kinds of fruits/vegetables, and prevents most farmers becoming 
registered and legalised. But Mr Ramadhani pursues this 
issue relentlessly and has invested everything. Eventually, he 
succeeded in getting his Registration and Sales permit. This was 
very important as, without registration, he faces imprisonment 
if his products are sold outside the Morogoro region. 

As he is currently forced to travel out of the village to gather 
information and to purchase labels, bags, chemicals and other 
crucial materials, Mr Ramadhani is losing time and money. 
This may make his fragile business unfeasible. The profit may 
never be substantial unless the quantity increases and workload 
is shared, for example through the involvement of other local 

farmers. Mr Ramadhani could specialise in a single product 
instead of six. This would give bigger volumes, ease marketing, 
and provide more profit – but at a higher risk, which Morogoro 
farmers do not like. 

Despite various strategies and policies aimed at alleviating 
poverty among small-scale farmers, the existing regulations 
pose serious challenges, even for the most innovative farmers. 
Box 2 shows that the number, costs and pace of the official 
requirements make it all but impossible to comply with the 
necessary legal conditions. Such requirements include business 
registration, laboratory tests of current products, quality control, 
quality certificates, local levies, and government tax, each 
requiring plenty of documentation. A poor smallholder, living in 
a remote mountainous region, in a house with clay walls and no 
furniture, simply does not have the means to fulfil the conditions 
required. 

Most often, community and civil society organisations do not 
deal with the bureaucratic issues that innovative farmers with 
growth potential need. The local agricultural extension service 
seems to play an insignificant or invisible role. In most cases the 
only potential partners are from commercial business, from the 
research sector or if a development project should appear on the 
scene. The commercial sector often loses interest if the products 
come in low volumes, or if weather and logistics prevents 
accessibility. Many research projects are too small and do not 
take farmers’ interests and sustainability into account. Farmer 
organisations have a tendency to get involved in local politics 
and move away from the interest of their members. Their key 
role –alleviating farmers’ technical and operational needs– gets 
snowed under a whole lot of other tasks. Thus, as a paradox, 
the small-scale farmer, who actually was targeted for support in 
becoming an entrepreneur, becomes the loser, and often gets left 
behind by all those who originally wanted to help him or her.

Farmers in remote areas need improved technical and 
administrative support to enable them to continue improving 
production, yield, their storage capacity, and market access. 
In addition, networks and organisations need to be more co-
productive and sensitive to their needs, for minimising costs and 
providing other support. Taking these issues into account will 
make farmers like Ramadhani Fufumbe even more successful.

!

Anders P. Pedersen used to work for MS-Tanzania (www.ms.dk) 
as Public-Private Adviser. E-mail: anderspp@gmail.com 
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In the sprawling city of El Alto, Bolivia, stands the El Ceibo 
chocolate factory. Through the deafening noise and chaotic 
traffic, the unmistakeable smell of chocolate cannot go unnoticed. 
El Ceibo has been growing, processing and exporting Bolivian 
cacao beans for the last 30 years. As Vicente Fernández, one of its 
directors, explains, El Ceibo is a “co-operative of co-operatives”, 
consisting of 1000 families spread across El Beni’s forests, a 
tropical region to the north of the country. It currently groups 
40 co-operatives of varied size. The members of each 
co-operative form the basis of El Ceibo’s operations: the farmers 
provide the raw material of organic cacao beans while many 
sons and daughters of the farmers work in the factories, in 
El Ceibo’s own extension offices, and in the administration 
offices. Each co-operative manages the local resources and 
produces and harvests cacao, while El Ceibo, as a production 
unit, works on processing and marketing.

According to Vicente Fernández, the cacao plantations from the 
air look no different than a pristine jungle. The cacao trees are 
shade-grown, with species that protect the plants from the sun 
and heavy rains. This technique also protects wildlife habitats 
and ensures a more sustainable use of the soil’s resources. 
Sowing, weeding and harvesting is done by hand, without the 
use of tractors or other mechanical devices. Harvested between 
March and September, the beans are then taken to the factory in 
El Alto, where they are separated from their shells, roasted and 
ground in a process similar to the one followed for coffee. 

Production capacity reaches 1000 metric tonnes of organic 
cacao each year; processed products include cocoa powder and 
chocolate bars. Approximately 70 percent of the final products 
are exported, and 30 percent is sold on the national market. 
Production is now certified as organic and Fairtrade: El Ceibo 
is considered to be a clear example of how associations of small 
scale farmers have addressed the problems associated with these 
certifications. However, it still faces many challenges, including 
local competition from corporations, and the costs associated 
with the Fairtrade and organic certifications. Most important, 
El Ceibo is interested in creating national political support for a 
fairer trade. 

El Ceibo was one of the founding members of the Association 
of Organic Producers Organisations of Bolivia (AOPEB). El 
Ceibo farmers are nowadays certified organic through Bolicert, 
a national agency created under the sponsorship of AOPEB. But 
AOPEB does more than just promote certification processes 
that benefit small farmers and that are financially accessible. 
Together with a coalition of industries and co-operatives, it has 
actively lobbied for a law to protect consumers from fraud and 
enable Bolivian farmers to have better access to international 
markets for organic products. As a result, the national 
government passed a law that will regulate organic agriculture 
by establishing a national organic standard. El Ceibo feels that 
organic producers will benefit directly from these national 
standards, for until now nothing has been preventing people 
from labelling non-certified organic products as organic, leading 
to much confusion on the expanding national market. The law is 
presently in the process of being implemented, and certification 

agencies, such as Bolicert, are being assessed by the government 
for their abidance to the new standards.

Similarly, since 1995, El Ceibo co-operatives are Fairtrade 
certified by FLO International, following the standards regulating 
fair trade around the world. At the moment, El Ceibo is the 
only FLO recognised cacao producer in Bolivia. This Fairtrade 
certificate allows it to fetch a more just and stable price for its 
products on the international market. Looking at the successes 
had in terms of organic production regulation, El Ceibo is now 
interested in following a similar process, actively involving the 
national and local authorities. This process is still in its first steps, 
and, high in the Andes, the road is littered with difficulties.

El Ceibo is an active member of the Fair Trade Platform, a 
national initiative that groups 18 producers’ associations and 
lobbies the government to meet the needs of small producers. The 
Platform was founded in March 2007, following the initiative 
of the National Network for Community Commercialisation 
(RENACC) of Bolivia. The Platform’s main objective is to create 
mechanisms to open a national dialogue specifically related to fair 
trade policy. Participants include such important players as the 
National Union of Popular Art and the National Confederation of 
Quinoa Production Co-operatives. It is estimated that the Platform 
represents close to 80 000 producers.

The Platform initiative is central to what El Ceibo is interested 
in doing right now in terms of advocacy on behalf of its 
members. El Ceibo is lending its weight and experience to 
the Platform cause, a process in which other members see an 
unselfish and community-responsible attitude. According to 
RENACC, most producers in Bolivia face many difficulties 
in the trade and commercialisation of their products. More 
than 60 percent of all agricultural producers are so small that 
they are not even registered with the government. They are 
therefore marginalised, left out of any public initiative. The 
Platform seeks to involve them and strengthen their capacities 
for marketing, as well as getting the government to create a 
basic framework which can offer opportunities to these small 
producers and to eventually reduce poverty. 

Following the success in lobbying for a law on organics, the 
Platform is lobbying the national government to adopt policies 
that will help producers get access to the fair trade market. 
It is thought that the government could help producers get 
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the Fairtrade label, while at the same time help them develop 
knowledge and facilitate access to markets they are not able to 
reach otherwise. On a more concrete basis, the Platform would 
like to see the creation of a vice-Ministry of Fair Trade and 
“Solidarity Economy”. 

Among others, one of the reasons that Bolivian producers have 
difficulty accessing markets is due to illegal cross-border trade: 
small producers simply cannot compete with cheaper products 
from Peru or Brazil. All members of the Platform agree that 
Bolivia has a huge capacity for agricultural production, but what 
is lacking is a set of governmental initiatives to strengthen the 
capacities of small producers. There is currently a continued 
reliance on NGOs, which by definition cannot replace the scale 
and importance of a national plan.

The Platform is still very new, and it has been hard for its 
members to develop a coherent message with which to lobby 
effectively. They have yet to transform their general objectives 
for fair trade policies into precise, applicable proposals to 
address the government. However, this does not mean that 
they are inactive. The Platform has organised workshops on 
fair trade and solidarity economy with the Bolivian Ministry 
of Production and Micro-Businesses. At the same time, the 
Platform has become an active player with other South American 
initiatives that exchange knowledge on fair trade. Some of the 
Platform’s representatives have participated as delegates at a 
regional forum for articulating Latin Americans’ expectations on 
fair trade, exchanging experiences and learning from the work 
carried out in Brazil, Ecuador or Mexico (countries which have 
government agencies dedicated to fair trade). Nominally more 
inclined toward community initiatives, the current government 
of Bolivia is expected to be more open to listening and satisfying 
the Platform’s demands.

The support and expertise of El Ceibo might prove to be key to 
the success of the Platform, with its tradition for solidarity and 
willingness to transfer information and develop knowledge with 
others. In addition, it has gained experience from its participation 
in the processes that led to the law of organic national standards. 
Yet it is facing a whole range of difficulties stemming from the 
nature of fair trade certification, and having a hard time with 
what appears to be the reaction of conventional cacao producers 
to their successes.

One of the main issues facing El Ceibo is making the message 
of fair trade understandable to the producers. The company, in 
accordance with its co-operatives, developed precise plans for 
investing their premiums from Fairtrade exchanges (US$ 200 per 
metric tonne for organic cacao), spending on a whole range of 
social initiatives, education and health in small communities. Yet 
the investment of this premium is often against the expectations 
of the smallholders. These farmers often have survival-economy 
reflexes and want cash in exchange for their hard work for their 
families. Vicente Fernández admits this is a great challenge, and 
provides an anecdote about a farmer who recently responded 
“what’s that?” to an FLO delegation asking him whether he 
profited from the premium. A lot of effort thus needs to go into 
informing producers about fair trade.

The expectations for immediate subsidies to the farmers 
instead of communal investments seem to serve the purposes of 
marauding competitors of the conventional industry. Recently, 
El Ceibo lost some of its member-producers to competition 
that offered sums of money to farmers in exchange for their 
certified production and know-how, thus hurting El Ceibo’s 
immediate plans for production and development. According to 
its directors, the competition has tried to discredit El Ceibo in 
the eyes of the farmers, trying to divide the group while taking 
advantage of the high quality control mechanisms developed 
because these are now highly valued by industry. 

It is therefore remarkable that despite the costly process of 
certifications, difficult pest and disease management, and the 
arm-twisting methods of competitors, El Ceibo continues to 
produce and export cacao – and that the future looks bright. The 
picture looks even brighter as the national market continues to 
develop. In the past few years, AOPEB has opened a chain of 
organic grocery stores called Super Ecológico, located in the 
main cities and regional capitals of Bolivia, to meet the local 
demand and to help educate consumers about organic and fair 
trade products. Only AOPEB members’ products are offered at 
Super Ecológicos, making them guaranteed organic products, 
while a few other chains, such as Irupana, offer certified organic 
as well as simply “natural” products. This, and El Ceibo’s 
lack of immediate plans for further market expansion abroad, 
proves that organic and fair trade certifications are not simply 
consumer trends for the developed world; they are also providing 
sustainable and attractive alternatives for consumers and small 
farmers in developing countries. Further involvement of the 
Bolivian authorities will only consolidate this trend.

!

Jean-Sébastien Lévesque. Volunteer Communications Advisor, Uniterra 
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Adolfo Mier 521, Oruro, Bolivia. E-mail: jslevek@gmail.com
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Since 1989, authorities in Nepal can legally hand over degraded 
forest to poor people for agro-forestry. District forestry offices 
identified the poorest households, and handed over degraded 

forest plots to them, on a 40-year lease. From 1992 to 2003 a project 
funded by IFAD developed working procedures to institutionalise this 
leasehold forestry. Until 2003, government agencies and researchers 
supported almost 2000 user groups that managed some 7000 hectares 
in a third of the country’s districts. Groups could plant annual crops 
and small trees. The bigger trees remained government property. 

With the forest plots being managed, fuel and fodder production 
in forests improved. Women did not have to spend so much time 

A majority of India’s tribal communities inhabit upland 
and forest dominated landscapes. They have little 
agricultural land and are limited in livelihood options. 

There used to be dense forests in the areas where they lived, 
which fulfilled a lot of their livelihood needs. But when the 
colonial state took away the legal rights of tribes to use their 
forests in 1878, traditional protection broke down and outsiders 
took away valuable forest products from the area. As a result, 
the forest cover in India dropped to 11 percent in 1990, 
down from 32 percent in 1900. Now, deforestation has led to 
widespread damage to downstream farms. 

Chitravas, in the southern Aravalli ranges in India, is one of 
the millions of affected villages. Chitravas means “home of the 
leopard”, and the village has always had a dense and rich forest. 
When in 1988 new forest policies allowed people’s participation in 
the protection of forest, Chitravas was quick to form a committee 
to protect the forest. But three nearby communities protested the 
fact that Chitravas inhabitants were claiming the forest this way. 
They had been using the plot for as long as they could remember. 

In 2001, the Foundation for Ecological Security (FES) started 
its work in Chitravas, to help the committee come up with 
plans to manage the plot. The FES team took advice from 
the Divisional Forest Conservator and organised a village 
general body meeting, where all the communities expressed 
their concerns. FES then organised repeated meetings to 
understand the traditional forest use patterns in the area so that 
the real forest users could be included. Based on the evidence 
gathered in these meetings, the communities jointly prepared 
a customary user rights list. This helped in deciding the voting 
rights for the Village Forest Committee. 

The forest turned out to be actively used by two thirds of the 
families in Chitravas and the three surrounding settlements. 
These 325 forest users agreed to protect and manage the forest 
plot through joint forest management. This led to a committee 
of 18 members in total. While this committee was bigger than 
usual, the inclusive distribution of leadership ensured that 
representatives of all the communities supported the decisions 
made and would not boycott activities.

The new committee decided on an action plan, which was 
approved by the forest department. First, communities rebuilt a 
stone wall to protect the forest land. Planting of Jatropha curacus 
along the stone-wall provided an additional vegetative barrier. 
The construction of loose boulder check dams, gully plugs, 
contour trenches and gabions ensured in situ conservation of soil 
and moisture. In addition, 50 000 saplings of various species and 
grasses were planted. Women’s groups took up livelihood activities 

such as kitchen gardening, and pasture development activities. 
This provided poorer families with water and healthy food.

Organising in this way led to various improvements. Local 
governance improved – the community has been able to establish 
a true form of local self governance. Now, the villagers have 
started accessing other programmes available with the local 
government, such as agricultural services. Protection has also 
resulted in more and better biomass: from 140 t/ha in unprotected 
plots to 302 t/ha in protected plots. In dense forest, soil losses are 
six times less than in open land. Women have been able to take 
part in the community decision-making process and have even 
assumed leadership. Lastly, the plot now provides water. The 
number of wells has increased from ten to forty. Flash floods used 
to happen regularly in the monsoon, and the banks of the stream 
were eroded year after year. Now the plot stores water. 

Of course, not everything went smoothly. In the process of 
coming to a shared plan for the use of the forest, the villagers 
encountered many problems. For example, farmers used to 
encroach on the forest. One villager planted a crop of around 
half a hectare inside the forest. The villagers gave him time to 
harvest his crop, if he then agreed to close the fence. But after the 
harvest, he started preparing the field for another crop, defying 
committee orders. The committee called for village meetings on 
this issue. The farmer in question did not show up, and people 
started holding meetings in front of his house. So the matter 
was taken up with the local government. Finally the community 
pressure was so intense that he had to vacate the area. He then 
started to participate in the land conservation process. 
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collecting food and were able to take part in training and income-
generating activities. Less time spent cattle grazing allowed children to 
attend school, while goat-keeping was a source of income for families. 
The forest became more dense, with more plant and animal species, 
and there was less soil erosion. All in all, at project scale, participating 
households became better off, and forests became greener. The fact 
that the groups were mobilised by female facilitators –a deliberate 
choice– also paid off: most lease certificates were issued in women’s 
names – quite an achievement in a male-dominated society.

Leasehold forestry, at the project scale, seemed a successful way to 
improve the livelihoods of poor families. The national government 
therefore commissioned its expansion in 2002. In theory, leasehold 
forestry could be scaled up, to cover a million hectares of degraded 
forest. A National Planning Commission aimed to establish 100 000 
hectares of leasehold forestry in the tenth five-year plan (2002-2007). 

Now, after the plan, this ambition seems to have largely failed. By 
2007, the area under leasehold forestry increased by only a few 
thousand hectares rather than the planned 100 000. The government 
plan failed for several reasons.

First, not everybody warmheartedly supported leasehold forestry. 
Officials involved with wildlife management saw it as a threat. 
According to them, it meant turning forest into land for agriculture, 
and therefore they did not like it – even if it boosted biodiversity. 

Second, some NGOs regarded leasehold forestry as a threat to 
well-established community forestry. In community forestry, 
forest is handed over to mixed groups of rich and poor 
households, based on the community around patches of forest. 
A review has shown that despite many initiatives aimed at poor 
households, community forestry benefits rich households, with 
poor households often ending up being worse off. Leasehold 
forestry could therefore be a good complementary approach. 
But many NGOs did not share this view.

Third, the new, decentralised district forestry co-ordination 
committees still needed to develop planning procedures for 
land use, enabling them to allocate leasehold forestry next 
to community forest or parks. Last but not least, on-going 
insurgency and political turmoil made it very hard for the 
government to address all these problems.

The failed attempt to implement leasehold forestry on a large scale 
shows that success at the field level alone is not enough. Specific 
knowledge of how to link leasehold forestry with the general 
forestry governance would be needed. In addition, local and mid-
level policy makers, NGOs and bureaucrats must be willing to 
support it in the longer term. 

!

Shiva Khanal. Assistant Research Officer, Department of Forest Research and Survey, 
Babarmahal, Kathmandu, Nepal. E-mail: shiva_khanal@yahoo.com
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To protect the land, the committee hired guards. This did not 
work, and so the community devised the “stick system”: three 
persons from different households carry sticks as a sign that it 
is their duty to guard the plot. If they find any animals inside, 
they report this to the village committee, who imposes sanctions 
according to the village norms. As people from Chitravas 
could not participate in the stick system, they paid extra for 

products harvested. In the earlier situation such concessions 
were unthinkable. This was because before, the inhabitants from 
Chitravas did not allow families from other communities to be 
committee members.

There are still occasional problems such as the guard on duty 
is not sincere or does not go to guard; cattle is found inside the 
plot; or families not turning up for labour contribution on the 
site. But now such things are resolved internally. The committee 
discusses such matters, refers to the byelaws, and then penalises 
the defaulters by fines or labour.

Joint Forest Management has provided a degree of tenure 
security, and an incentive to local communities to participate 
in forest protection and restoration activities. They thus link up 
conservation with livelihoods.

The people in Chitravas, like in other villages, initially liked 
project benefits such as waged labour for wall construction. But 
now that farmers are seeing their forests regenerating, fodder 
growing, and streams flowing for a longer period, it has made 
them see other benefits. Farmers have expressed what they see 
as future benefits, how they would ensure equitable sharing 
later, and how they would ensure protection of their forests for 
eternity. 

!

Sanjay Joshie. Foundation for Environmental Security (FES). Bhilwara, 
119, Subhash Nagar Extension, Near Subhash Nagar Community Hall, 
Bhilwara - 311 001, Rajasthan, India. E-mail: aravalicell.fes@ecologicalsecurity.org ; 
http://www.fes.org.in
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As a result, the next generation of terrace farmers left for the 
cities. Surveys in 1993 and 2005 revealed that the area under 
rice terraces had gone down from 220 to 138 thousand hectares 
during that period. In 2007, the average age of the 3.12 million 
people active in agriculture in Japan was 64 years. The average 
age of people working in rice terraces was estimated as even 
older!

Since the 1960s, the rural landscape has completely changed. 
Larger and squarer fields have been formed from joining 
together smaller paddy fields in the plains. These larger areas 
can easily be equipped with modern canals and farm roads for 
farm machinery. 

Rice terraces, on the other hand, have been left behind in 
this wave of development. Their lower productivity has never 
improved. However, the rapid change seen in rural landscapes 
has increased the value of the rice terraces as unique scenery 
and examples of rural atmosphere. In mountainous areas, 
terraced paddy fields form beautiful curves, reminding 
Japanese people of their tradition. Rice terraces are also places 
for experimental education in food, life and environment. 
Abandoning the terraces would have serious consequences, 
because of their water and biodiversity functions. They are 
“products” that are not for sale, but are yet consumed publicly. 
In 2001, the Science Council of Japan estimated annual values 

People compare the grandeur and beauty of the rice terraces 
in Japan to the pyramids in Egypt. Rice terraces, however, 
are alive with farmers, crops, cultures, and rituals which 

are handed over and evolving from generation to generation. 
They are not simply a tourist attraction or a device for producing 
rice. Rice terraces make people aware of their relationships with 
their ancestors, families, colleagues and nature. 

Terraced rice cultivation in Japan, however, has been under 
threat. The decline started in the late 1960s. At that time, there 
was a surplus of rice in Japan, which resulted in a policy to 
set aside paddy fields. The relatively high cost of production 
associated with rice terraces made this type of farming difficult. 
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of arable farming in Japan at 3499 billion yen (US$ 39 billion) 
as flood damage relief and 2376 billion yen (US$ 26 billion) for 
their recreational and relaxing functions.

A development project was planned for the Shiro-yone sen-mai-
da rice terraces, near the city of Wajima, on the Noto peninsula 
facing the Japan Sea, in 1970. However, instead of going 
ahead with the project, the local government decided to pay 
out subsidies to support farming in rice terraces for prolonged 
periods. The rice terraces were then designated as a place of 
scenic beauty under the Cultural Properties Protection Law in 
2001. It covers an area of 1.81 ha and consists of 1004 paddy 
plots. The plots have an average size of less than 20m2, meaning 
that all work must be done by hand. Local governments 
appreciate the conventional rice farming and its scenic beauty 
as a significant resource for tourism. 

Public support for preservation of rice terraces has increased 
since the mid-1990s. Some urban people have launched 
programmes, like community supported agriculture, with 
annual contracts to lease rice terraces. Municipalities, for 
example, established the National Rice Terraces Liaison 
Council. This Council organised the 14th National Rice Terrace 
Summit Meeting in 2008, close to Nagasaki city. More than 
2000 politicians, farmers and members of the general public 
attended the event, which was covered by the media. At 
the same time, committed individuals organised a “Tanada 
network” that supports preserving the rice terraces (see Box). 
Activities include schools in rice terraces for learning about 
farming hands-on, provision of information through websites 
and bulletins, and promoting collaborative programmes with 
private companies and rice terrace farmers, to develop public 
opinion and values. In 1999, the “Rice Terraces Research 
Association” was established to promote research into rice 
terraces. It has members from all walks of life like researchers 
and artists, but also administrative officials, farmers, office 
workers, housewives, photographers and retirees. It organises 
national and international field trips (such as to Bali in 
Indonesia, Yunnan in China and Nanhe in Korea), and surveys 
rice terraces as required. 

In 1992, the Ministry of Agriculture, Forestry and Fisheries 
established a policy referring to the multi-functionality 
of agriculture for the first time. In 1993, 1997 and 1998, 
it approved projects to preserve soil and water, and for 
restoring abandoned arable lands for the different functions 
of rice terraces. 1998 was the first time the word tanada was 
mentioned in the national budget, and about US$ 600 million 
was appointed for a three-year project period. These projects 
supported farmers in restoring abandoned paddy plots. A land 
owners’ system was also introduced, for citizens who want to 
enjoy farming there, for instance in the city of Chikuma in 
Nagano prefecture.

In 1999, a new “Food, Agriculture and Rural Village Basic 
Law” was enacted, with four pillars: to ensure stable food 
supply, present the multifunctional roles of agriculture, establish 
sustainable development of agriculture, and promote rural 
villages. The old basic law aimed at reducing income gaps 
between agriculture and other industries; the new one aims 
to improve people’s life and sound development of national 
economy. In 2000, the government launched a “Mountainous 
and Intermediate Areas Direct Payment System”. In this 
system, farmers make a community agreement and engage in 
collective actions. These actions can be aimed at preventing 
the abandonment of arable lands, promoting multifunctional 
agriculture, or collaborating with schools and encouraging 
community action. By 2007, farmers cultivating almost 
700 thousand hectares of farmland in over a thousand 
municipalities were participating in this system.

In 1999, the Minister of Agriculture authorised a project 
entitled “The best rice terrace areas in Japan”, approving 
134 terraced areas as ones with scenic beauty and sustainable, 
multi-functional agriculture. This did not involve subsidies, 
but the areas received merits as valuable sightseeing spots and 
places for producing good quality rice. Local people became 
proud of their home village, and established many organisations 
for preserving rice terraces. In 1999, the Cultural Properties 
Protection Law allowed the designation of Obasute in Koshoku 
city as the first agricultural place of scenic beauty; others 
followed. The Agency for Cultural Affairs established a system 
of appointing areas for cultural scenery preservation in 2004. 
This allowed for the Scenery Law to regulate land use and 
economic activities so as to preserve scenery in rice terraces 
based on the agreement of local dwellers and municipalities.

The survival of the rice terraces in Japan and other Asian 
monsoon regions will enable people to taste the advantages of 
the slow life, and to realise the value of what they have inherited 
from their ancestors. Such places may have a lesser economic 
role in modern society; but they have a cultural and natural role 
far beyond the grains that they produce. 
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