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Foreword
This booklet was written to pay tribute to and show our respect for the small-scale
farmers in the Ethiopian highlands. Together with their families, they make a living
on land that is often smaller than one hectare, working on steep slopes and shallow
soils under difficult socio-economic and political conditions, as well as threatened
by natural hazards. To survive under such circumstances is an art in itself.
Therefore, striving to understand the survival strategies and practices of small-scale
farmers should always be the first step for decision-makers, experts and extension
workers, before they start suggesting innovations, modifications and the like. Those
who advise farmers should keep in mind that, eventually, it is up to farmers to
decide whether or not to implement a new technology, and how to implement it.
After all, farmers bear all the risk; if a technology is "bad", land users - not experts are the ones who loose the investment, and possibly even more than that.
This booklet illustrates a procedure how to learn about the prevailing natural and
human settings in a rural area. It shows how to make best use of existing knowhow through discussions with farmers, women, elders and leaders. One can find
ways how to combine this information with one's own observations and thus
identify problem areas and possible ways how to tackle these problems, together
with the farmers. Land users have most knowledge of their area, and development
agents and experts should not attempt to do the farmers' job on behalf of them.
The role of the extension service can only be to support farmers in making land
management more sustainable.
Yohannes Gebre Michael
Karl Herweg
Addis Abeba and Berne, April 2000
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Introduction

I.

Introduction

Land degradation in general and soil erosion in particular were recognised as a
serious problem in the Ethiopian highlands already some decades ago. The fear of
loosing the soil and its fertility, which are the basis for agricultural production, has
driven experts, planners, researchers and decision-makers to make tremendous
efforts in soil and water conservation (SWC) over the past years. Consequently,
SWC has become a major task for Development Agents (DAs). But the mere fact
of severe soil erosion has often led to the premature conclusion that indigenous
know-how about SWC does not exist or is not efficient. Unfortunately, it has
frequently been assumed that land users are not aware of soil erosion, or that they
are too poor to invest in SWC. Thus, from the beginning one has searched for
external solutions and technologies that could help to stop erosion in Ethiopia.
The Ethiopian highlands are highly diverse in aspects ranging from climate,
topography, soils, biology, to economy and social life. Therefore, it cannot be
expected that any standard solutions and technologies will solve a problem like soil
erosion. The experience with the food-for-work approach and introduced ("alien")
SWC technologies shows that the existing extension system has largely over
simplified the complexity of natural and human settings. This has resulted in a lot of
undesired and unexpected outcomes, and it has marginalised the rural population.
Following a concept of one-to-one transfer of SWC technologies, only a small
percentage of the introduced technologies was adopted. Most technologies had to
be adapted to the farmers' conditions, often with a considerable effort. And in
some places the measures were completely rejected because they could not be
made compatible with the prevailing farming systems. To properly respond to the
prevailing diversity, also the extension service needs an improved SWC approach.
Ignoring land users' competence to cope with their own problems was one of the
reasons for this result. Many facts reveal that land users have their own rationale
why they do what they do, which cannot be neglected in search of more efficient
SWC. As is shown in this booklet, conservation of natural resources is already one
implicit function of most indigenous practices. This is indicated by the degree of
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integration of different conservation measures in the farming systems and the active
involvement of local institutions in SWC work. Traditional proverbs already
incorporate the concept of resource conservation under high population pressure.
The daily survival on marginal lands with severe land degradation problems is
almost impossible without investment in SWC. These indications of the awareness
of the problem and the existing know-how should no longer be ignored but should
now be used as a starting point for improving the land management together with
the land users.
In the rural community there is a tremendous pool of indigenous SWC (ISWC)
practices that already seek to harmonise ecological benefits (minimising soil loss and
runoff), economic benefits (sustaining and increasing production), and social
benefits (preventing out-migration and brain-drain), which are fundamental
characteristics of sustainable land management. In this booklet the term "indigenous
SWC" is used to describe a practice or idea which has either been generated
locally, or which has been introduced and then transformed and incorporated in
their way of life by the local people. In many publications the terms "local" and
"traditional " are used simultaneously with "indigenous". Indigenous practices are
flexible and can be adapted to changing conditions. But still, neither the land
degradation problem is under control, nor is the ever-increasing population selfsufficient in production. These facts show that external assistance is needed to
improve indigenous practices without, however, discrediting them.
It seems that ISWC has not managed to sufficiently control erosion, and that the
efforts, for example, of the World Food Programme or the government
(implemented by the DAs) have often failed to meet the farmers' demands. But this
should not mislead us in seeing only the weaknesses of the two approaches! Both
ways were neither a complete failure nor a complete success. Instead, many
lessons can be learnt from the merits and demerits of such attempts for the future.
Consequently, this booklet tries to critically point out details and to underline the
potential for an integration of both indigenous and introduced SWC technologies.
The main target group of this booklet is the agricultural extension service with its
DAs. NGOs working at the grassroots level, as well as agricultural colleges and
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researchers can also benefit from the booklet. The DAs, as ambassadors of the
rural area, are the main source of information for decision-makers, planners,
specialists and implementers in agriculture. Therefore, it is crucial that the DAs
understand the complex situation in the rural community to be able to facilitate
appropriate decision-making.
In this context, the booklet helps the user:
•

to understand, learn from and respond to the diverse and complex rural
communities and landscapes, through a complementary mixture of discussions
and systematic observations (chapter 2).

•

to see the needs, problems and priorities of the rural area with the eyes of the
land users (chapter 3).

•

to understand how indigenous SWC practices work, and when, where and
why they are applied (chapter 4).

•

to consider these indigenous practices as options and choices for participatory
technology development and to appreciate their potential in sustainable land
management (chapter 4).

•

to clarify misunderstandings of past SWC approaches and to learn a lesson
from their merits and demerits (chapter 5).

•

to integrate both indigenous and introduced know-how and practices for a
more sustainable land management (chapter 6).

DAs are already over-burdened with many different and sometimes conflicting
tasks from different governmental institutions. Unfortunately, this situation has
contributed considerably to land users' loss of confidence in the extension service.
While acknowledging the DAs' difficult situation, this booklet even seems to create
an additional workload, at first glance. But in the long run, the principles, concepts, and
knowledge described here are applicable to the entire agricultural sector, not only to
SWC. They thus constitute a step toward re-integrating SWC where it belongs: into
one holistic land management approach. Although the field research on ISWC was
conducted in Northern Shewa and South Wello, the booklet may also be of wider
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regional relevance, even beyond Ethiopia. In addition, if the extension service recognises
the potential that lies in farmers protecting their own resources with proper assistance,
this will take pressure and responsibility off the DAs. They cannot and do not have to
find solutions on behalf of the individual farmers; they can only assist them!
We will call this process "participatory technology development" (PTD), which
describes how DAs elaborate solutions together with the farmers. Consequently,
this booklet does not provide ready-made solutions. It intends to promote
discussion and co-operation between the DAs and the farmers, instead of
presenting pre-fabricated decisions that prevent the farmers' participation. It is the
overall aim of the booklet to encourage PTD as a component of sustainable land
management, and to contribute to the empowerment of land users in local
decision-making. It has been written to make more efficient use of available knowhow in order to develop appropriate SWC and minimise undesired outcomes.

Photo 2:

Resource degradation cannot be treated without land users
Photo: Martin Moll 1994
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2.

Recognising the differences among the rural
community

The key to appropriate SWC, i.e. its adaptation to the prevailing local environment
and socio-economic conditions, is to recognise that a rural community is highly
diverse, and not a homogenous unit.

2.1

Who makes decisions about SWC work?

SWC can only be efficient if those who decide how the land is to be managed
integrate

conservation

practices

into

the

prevailing

farming system.

The

understanding of the different levels of decision-making in the rural community is
very essential for the development of appropriate approaches and technologies.
Farmers differ in their backgrounds, knowledge, experience, and in their natural
and economic resources. Accordingly, problems, priorities and coping strategies
can vary considerably between and within communities and even households.
Decisions are usually made at various levels:
•

Community level: Some resources are commonly owned, such as common
grazing land and common woodland. Decisions about how to manage these
resources are taken by the community. For example, in Southern Wello and
Northern Shewa local institutions like Idir manage common grasslands
according to their own rules and regulations, applying closure, cut and carry,
controlled grazing or free grazing.

•

Neighbourhood level: Some land resources might be managed jointly by two
or more land users. For example, the decision on what should be done along
shared field boundaries or on adjacent plots is taken on the basis of a mutual
understanding. For example, the choice of a crop variety for sowing has to be
agreed upon by all neighbours. Having similar crop types minimises the
individual risk of encroachment by birds and wild animals. Similarly,
conservation structures such as diversion ditches or cut-off drains (Golenta) are
designed, constructed and maintained together.
5
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•

Household level: Each household has got fragmented plots in different
locations with different biophysical characteristics (slope, soil, agro-climate,
etc.), and each plot holds site-specific problems and possibilities. This calls for
different strategies and decisions by the household head.

2.2

Criteria of differentiation

A community can be characterised in many ways. Some criteria are generally valid
in all rural areas while others are locally specific. Differences occur, for example,
with regard to religion, ethnic group, population density, or agro-climate (Dega,
Weyna Dega, and Kolla). The households within each community can be
distinguished, e.g. according to age, gender or wealth. A "household" is defined as a
group of people living together and "eating from the same pot". It may include the
extended family and married children who stay with their parents. A household can
be further classified, for example, by considering gender roles. Women and men
have different tasks, different access to resources, and consequently, different
degrees of knowledge about protecting their resources.

The objective of the process of differentiation and classification is to be in a position
to properly identify different problems, needs and priorities, and to understand the
prevailing coping strategies, including the use of SWC practices. Such a variety of
knowledge is not easy to acquire and may take some time. But finally, it provides a
wealth of options that allow the DAs to react to different challenges and situations
in a flexible manner.

2.3

Selection of key informants and criteria

2.3.1

Resource farmers (informants)

For classifying a rural community, it is advisable to work with local informants and
to use the local terminology. The identification of resource farmers who know the
area best is a very vital starting point to getting to know a community. Usually,
elderly people (Shimagele) have a deep-rooted experience of and knowledge about
the community and the locality. Moreover, they play a great role in the leadership
6
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of local institutions and are also highly respected in the community. Gaining their
confidence can be the key to successful work and collaboration with other
community members.

Approaching farmers and getting to know the area - methodological tips
•

The best attitude for a DA who starts work in a new community is to be
respectful, open-minded and willing to listen. A brief self-introduction to the
community is part of the process of building confidence. Later, a participatory
transect walk with members of the community will give an overview of the
area and the community. Any observation about the area should be discussed
with the local people so that it can be confirmed or revised. Observations and
discussions must take place repeatedly during both the rainy and the dry
season. For example, erosion processes and the maintenance of drainage
structures can best be observed in the rainy season, while the impact of open
grazing on vegetation cover can best be monitored during the dry season.

•

By walking across the land, one can observe and discuss different land
management types, the conditions of crops, degraded or well conserved areas,
the distribution of the settlement, individual activities in the farming plots, the
conditions of forest or grazing land and other relevant aspects. The local ways
of describing such issues will tell the DA more than just the terms.

•

Transects which are representative of the area should be selected and walked
in regular intervals. Thus, changes can be observed and documented more
reliably.

•

During a participatory transect walk it will be easy to introduce oneself to
community members and inform them about the visit of the area. One should
not immediately talk about, for example, erosion and conservation, but rather
start by discussing general issues concerning the community or the landscape
and only gradually come to the focal points. Leading questions tend to
manipulate the informant. They may provoke an answer that the interviewer
would like to hear, but that is not necessarily the truth. Questions like "Do you
use SWC technologies?" must be avoided. Instead, it is recommendable to ask
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open-ended questions about how, what and when. Take advantage of your
experience in PRA or participatory planning at a local level.
•

In meetings with elderly farmers from the different villages the discussion will
often gradually turn to the question of why different land users manage their
plots differently. Simplified direct questions about how the resource farmers
classify the community will fail to grasp this complex issue. But a proper
discussion will lead to identifying criteria that help to make differentiations
within the community, such as age (old, young), wealth ("wealthy", "poor")
and gender aspects (knowledge and responsibilities of women and men), etc.

•

After the major criteria of differentiation are identified, use the local terms and possibly indicators - for these criteria to increase transparency for the land
users. When translating local terms into other Ethiopian languages or into
English, the concepts behind the local terminology risk being lost (see also
Table I and chapter 2.3.2, below, the paragraph about wealth).

•

In a next step, a total of three to five resource farmers should be selected from
the community. A crosscheck will need to be made to ensure that the
resource farmers are representative of different categories used to classify the
community, such as "wealthy", "medium", and "poor" farmers.

•

With the help of these resource farmers, further representative farmers from
each category will then be identified. The number of farmers per category
(sample size) depends on the time available for observing their plots (sample
sites). All the plots are now visited together with the resource farmers. One's
own observations must be cross-checked with the ones of the resource
farmers and the owners of the plots on the spot. A checklist for suggested
observation criteria is given in Table 4.

Learning from indigenous soil-classification - an example
Land users have indigenous soil "classifications" based on combinations of different
criteria, such as colour, parent material, soil depth, nutrient content, magnitude of
stone cover, slope gradient and drainage conditions. For example, the dominant
local soil types in Andit Tid (Northern Shewa) are Abolse, Tikur- Afer, Merere,
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Azhara, and Bekeka (see Table I). Similarly, land users have different local names
for different slope classes of their plots:
•
•

Meda: flat (approx. 0-2%) and gentle sloping (approx. 2-6%) plots;
Zekzaqa: sloping (approx. 6-13%) and moderately steep (approx. 13-25%)

plots;
•

Kulkulet: steep plots (25-55%);

•

Ghedelama: very steep plots (greater than 55%).

The local soil types inherently encompass different characteristics and can thus be
used as fundamental criteria for the choice of appropriate technologies.

Table I:
Local
Name

Indigenous soil classification
Colour

Soil
Depth

Soil
Fertility

Slope

Drainage

Cropping

Seeding
Rate

Frequ.
of

Problems

plough.
Abolse

Brown

Very
deep

Very
high

Flat/
gentle

Good

Double

Low

2-3

Weeds

Tikur-

Black

Very
deep

Medium

Flat/
steep

Bad

Single

Low

3-4

Need long

Afer

fallow,
Wateripgg

Merere

Red

Medium

Medium

Flat

Bad

Double

Med.

2-3

Need long
fallow

Bekeka

White

Shallow

Poor

Steep

Bad

Single

High

1-2

High
runoff,
Low yield,
Need long

Azhara

White

Shallow

Poor

Very
steep

Bad

Single

High

1-2

High
runoff,
Low yield,
Need long
fallow

fallow
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2.3.2

Examples of community differentiation

Age: Differentiating within a community according to age is important with regard
to the division of labour in the rural economy. Usually, the older farmers do the
sowing, design mechanical conservation structures, and lead some of the local
institutions. Young farmers usually plough or dig the soil and transport construction
materials (stones). Small children look after livestock or guard the crops to protect
them from being encroached by wild animals. The age composition of a household
determines the work capacity and the producer/consumer relation.
Gender aspects: they describe the access to and control over natural resources,
and the division of labour. In the ox plough culture the men play the most active
parts in ploughing and establishing SWC structures (Weber, Dibe). In southern
Ethiopia, however, the women play a greater role in homestead farming
(horticulture). Generally, women are more involved in weeding, manuring, soil
burning, and in supporting the construction of stone bunds. In every community
there is a significant number of female household heads. As they mostly belong to
the "poor" category, they are highly engaged in sharecropping arrangements, and
they mostly suffer from land degradation problems. Their food security strategies
often depend on off-farm activities. Consequently, men and women have
developed different know-how in resource protection, half of which may remain
unknown if gender aspects are neglected.
Wealth: this is the most common and the most important criterion to classify
production and conservation behaviour in rural Ethiopia (see Figure I). It is a
complex criterion, basically defined in terms of access to resources. However, the
wealth status per se is not only confined to economic attributes but also extends to
the social and political status. Usually, the "wealthy" who control the resources
have more power and a greater capacity to avert production risks than the "poor".
Please note that the term "poor" does not mean that these farmers are poor in
knowledge!
Draught power, size of herd, farm and family, as well as access to cash are the most
common criteria for wealth ranking. For example, in Northern Shewa a farmer
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with two or more oxen and other domestic animals like goats, sheep or donkeys is
considered "wealthy". He also has a bigger family and more land than others. A
"medium" farmer has a pair of oxen, or just one ox, and a few other animals. The
"poor" usually does not have any oxen but maybe very few small animals. In many
communities the "medium" and "poor" are the majority. Almost all female
household heads belong to the "poor" category.
Like the economic resources, wealth also varies from community to community. A
"wealthy" farmer in one community could be categorised as a "medium" farmer in
another. The different wealth categories in the rural community have specific local
terms, and it is very essential to understand the concepts behind these terms. For
example, to indicate richness, outsiders might use the two Amharic terms Habtame
and Beletega synonymously. However, Habtame means rich in an economic sense
(referring to land, livestock and cash), while Beletega is a more general term
encompassing economic aspects as well as health, old age and knowledge.
2.3.3

Checklist of farm characteristics

After having identified representative households with the assistance of the
resource farmers, detailed observations will be made on how farmers of different
categories (wealth, age, gender, etc.) work their individual plots, what practices and
strategies they apply, in what place, at what time, and for what reasons (see Table
2). This information will provide starting points for the improvement of the SWC
technology. The following example indicates how land management and SWC
strategies can vary from "poor" to "wealthy" farmers, depending on the
characteristics of the plots and farms.
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Table 2:

Plot and farm characteristics and their implications for land management
strategies of "wealthy" and "poor" farmers

Plot
characteristics

Slope gradient

Soil depth

Implications for land management of...
... "wealthy" farmers
Dominantly flat and gentle slopes,

Dominantly steep slopes, demanding

demanding biological-agronomic SWC
measures

mechanical SWC measures and hoe
cultivation

On medium and shallow soils low

Mostly medium and shallow soils; stone
cover used to prevent splash erosion;
controlled grazing;high seeding rate;
mobile SWC structures

frequency of ploughing; leguminous crops;
application of manure; fallow; high seeding
rate; on deep soils all SWC options
available
Soil fertility

Agro-climate
(Dega, Weyna

... "poor" farmers

Different states of fertility; fallow;
manuring; and mobile SWC structures on
poor soils; crop rotation on fertile soils;
shift of stock pen

Dominantly medium and poor; crop
rotation; mobileSWC structures;
permanent structures as fences to control
grazing and enhance straw mulching; shift
of stock pen (Wurane or Gureno) in
lowlands

High number of plots located at different
agro-climatic zones, demanding avariety of
SWC practices

Low number of plots and wide range of
agro-climatic conditions; limited range of
SWC measures

Plot shape

Wide range of plot shapes, demandinga
variety of SWC practices

Mostly triangular, requiring staggered
structures; limited range of SWC options

Plot size

Wide range of plot sizes with continuous

Dominantly small and medium with
staggered and site specific SWC structures

Dega & Kolla)

and staggered structures; strip cropping on
bigger plots
Location &
distance from
homestead

Many plots located close to the
homestead, therefore those located at far
distance usually left fellow over along
period as asource of fodder and for the
recovery of soil fertility

Some plots located in fer distance, upslope
adjacent to badlands, bush or grass land;
cut-off drain (group work), mechanical
structures as fences, fast growing crops
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Implications for land management of...

Farm
characteristics

Land holding

Fragmentation
of plots

Family size

> 1 ha; often strip cropping(different
crops) or double cropping;greater choice

Small (< 1 ha); highly site specific SWC
measures; double cropping requires both

of SWC options

water harvesting and drainage of excess
water

High (up to 11 plots); wide range of SWC
measures; many options of spreading risks

Low (up to 3 plots); choices of SWC
measures limited; low chance of spreading
risks

Bigger family size (> 6); relatively high
work force; less involved in off-farm

Relatively small (< 4); low potential for
labour intensive SWC activities and
campaigns; highly engaged in off-farm
activities

activities

Herd size

Draught power

... "poor" farmers

... "wealth/' fanners

High; wide application of manure
supporting other SWC measures; shortage
of fodder; fatteningagreement with a
"poor" farmer

Small; poor application of manure; mobile
SWC structures to improve fertility; usually

One pair of oxen or more; additional
income by leasing to a "poor" farmer; easy

None; staggered structures, usually stone
bunds (Kobe); hoe cultivation on narrowly
spaced terraces; leasing of oxen from a
"wealth/' farmer in exchange of part of the

installation of mechanical structures (Weber
and D/be)

excess fodder available for fattening
livestock of a "wealthy" farmer

harvest
Sharing
agreements

Inputs: draught power

Inputs: labour, land, biomass

Costs: younganimais

Costs: part of the harvest

Land allocation

Usually inherited with mechanical SWC
measures already established on the plot

Usually assigned from common resources
by the Peasant Association
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3.

Understanding problems and priorities from
the land users' perspective

The actual land management and conservation practices indicate the range or the
choice of options farmers recognise. These practices have been established as a
response to the prevailing problems, such as weed infestation, soil erosion, etc.
Again, a mix of personal observations and discussions with resource farmers and
owners of the sample plots will be useful for identifying the problems at the plot
and household levels. It should be kept in mind that the type of information
gathered depends on the period of observation. For example, the land users may
mention shortage of oxen, seed, etc., if the observation and discussions are
conducted during the ploughing period. During the rainy season, rainfall variability
and erosion problems might be highlighted. During harvesting, the decline of crop
yield and soil fertility tend to be the focal points.

Observations must be made at different periods both in the rainy and the dry
season to get a complete picture of the rural area

3.1

Common problems at the plot and household levels

In spite of the high diversity of the highlands, similar problems were identified with
farmers in Northern Shewa and Southern Wello. At the plot level, these include
poor soil fertility, waterlogging, pests and diseases, steep slopes, far distance from
homestead, and soil erosion. Problems identified at the household level vary
according to the wealth status, which depends on access to and control over
natural resources. Rainfall variability, small farm size, as well as shortage of land,
food, fodder, and cash have been the most frequently identified problems,
irrespective of wealth and agro-climate. Among the "poor" farmers, however, the
shortage of oxen is considered the most serious problem. Not only is this the
reason for delayed ploughing and its negative impact on the harvest. In addition, the
ownership of oxen offers access to more cropland through a lease of the draught
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power, which allows for an additional source of income through share cropping
arrangements.
Almost all of the more than 1300 farm plots studied in different agro-climatic zones
of Northern Shewa and Southern Wello had problems. At the plot level, problems
usually occur in combination, they are interrelated, and from the farmers'
perspective, it is equally important to tackle all of them. This means that it is often
very difficult, if not impossible, to rank these problems in order of importance. It is
a common phenomenon that a farmer who has many plots seems to talk about
contradictory

issues,

e.g.

indicating

excess

rainfall

and

water

shortage

simultaneously. In this case, water shortage may refer to plots with shallow soils
and low water holding capacity, or to insufficient rain during the small rainy season,
or to plots on leeward locations, while excess of rain can then refer to waterlogged
soils, instead. Similarly, crop failure and yield increase can occur at the same time,
but on different soils and in different agro-climatic zones. Even regarding the same double cropped - plot a farmer may talk about shortage of rain if he is asked during
the small rainy season (Belg), and he may talk about excess water when asked
during the main rainy season (Kiremt). Therefore, such problem combinations are
not a contradiction as is often assumed, but rather a reflection of two sides of the
same coin. Such combinations demand also a combination of SWC technologies at
the plot level. In trying to solve those difficult problems farmers have developed a
tremendous creativity over many years. Their potential to improve the land
management should not be underestimated.

3.2

Land users' perception of soil erosion and its impacts

Features such as rills (Ghurbya) and gullies (Borebore) are both generic and local
indicators of soil erosion. However, land users may know many more indicators of
erosion in their locality, for example:
•

Rivers turn brown during the rainy season

•

Badlands are expanding

•

Roots of trees and bushes are exposed
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Sometimes though, these indicators do not directly relate to the erosion process
but to its consequences and subsequent impacts (see Table 3).

Table 3:

How land users perceive the impacts of soil erosion at the household level

Erosion indicators of farmers

Perceived impacts of soil erosion

Crop yield

Crop yield and biomass decline with land degradation; crop failure on shallow
soils becomes more frequent

Crop diversity

Many different indigenous crop varieties, which are important for selfsufficiency, cannot grow anymore on degraded (shallow) soils

Weeds, pests and diseases

As the range of crop rotation and crop varieties is limited on shallow soils
(mono-cropping), infestation of weeds, pests and diseases is accelerated

Labour exchange

The mutual exchange of labour (reciprocity, such as Debo and Wenefel) is
practised among farmers whogrow different crop types. However, if the
land is degraded, they are forced togrow similar crops in awider area,
demanding similar peak hours and limited options for labour exchange

Fallow period

Usually, degraded soils cannot be cultivated continuously for more than two
cropping seasons without a fellow period. To overcome the shortage of food
during the fallow period, farmers are forced to look for off-ferm jobs or to
migrate to other areas

Farm land demand

With accelerated erosion and expansion of badlands there is increasing
demand to cultivate additional land, which builds up more pressure on forest
and grazingareas

Land value

A "poor" farmer with no draught power may be forced to rent out his/her
plot for cultivation to a "wealthy" fermer. If this plot is degraded and of low
fertility, the "wealthy" pays only one quarter (Erebo) or one-third (Siso) of
the production. However, if the farmland is of good quality or fertile, he pays
half (Gemis) of the harvest. Similarly, fertile plotsget a better price during
leasing than plots of low fertility

Agricultural & energy inputs

If seeds are washed away from degraded soils and accumulate downslope,
the seedingrate will usually be increased (Moke madreg), and also the input
of manure and fertiliser. In addition, ploughing with oxen becomes more
difficult on shallow (stony) soils

These examples show that land users indeed perceive erosion as a problem. They
know its detrimental impacts on production, and they flexibly respond to it with
SWC technologies. From the fact that they do not mention the term "erosion" but
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rather refer to its consequences, it should not be concluded that land users are not
aware of the problem and therefore need training. Rather, it seems essential to
create awareness on the part of outsiders, such as extension workers, researchers
and other specialists, so that they may better understand ISWC in the agricultural
context and interpret the local terms appropriately. It is a common phenomenon
that SWC specialists are looking for technologies that were particularly designed for
conservation. However, most farming practices have integrated conservation
functions - among other functions. - Therefore, no isolated conservation effect may
be visible, which is an instance that often leads to premature conclusions. Thus, in
order to eventually find appropriate SWC strategies, it is important to continue
one's own observations besides trying to understand the land users' perception of
soil erosion, SWC and land management. In this context, Table 4 can be used as a
checklist to find out, whether the own observations match with the farmer's
perception. This serves as a basis for continued discussion and participatory
technology development.
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Table 4:

A checklist for farm plot observation with regard to soil erosion and SWC

Farmer (category):
Your observation

Farmer's perception

Plot characteristics:
•

Slope

•

Soil depth

•

Soil fertility

•

Agro-dimate

•

Plot shape

•

Plot size

•

Location / distance from
homestead

•

Other characteristics
(specify)

Problems about the ferm plot

Indicators of soil erosion

SWC practices and functions
•

Types of SWC (biologialagronomic, mechanical)

•

Spatial distribution

•

Design and functions

Possibilities to improve the
land management

When photocopying, please enlarge to useable size
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Photo 3:

Stone bunds are a common indigenous SWC measure
Photo: Martin Moll 1994
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4.

Understanding indigenous conservation as a
starting point for technology development

Generally, small-scale farming households are permanently confronted with scarcity
of many resources, and have therefore developed specific strategies to address
various problems simultaneously. Their strategies and practices are usually flexible
and multi-functional. For example:
•

By renting out a plot to "wealthy" farmers, "poor" farmers (often female
household heads) respond to many problems simultaneously. In this way, they
overcome their shortage of draught power, seeds, fertiliser, manure, cash (if a
bonus is paid by the owner of the oxen: Mofer megademya), and manpower to
guard the crop land from wildlife in the period between sowing and harvesting.

•

Similarly, farm plots are given out for share cropping when "poor" farmers are
forced to migrate or engage in off-farm activities.

•

Land users produce different varieties of one specific crop for different
purposes. Some varieties are to meet their own food needs, others for a better
yield, some for better biomass (fodder), others for marketing (urban demand).
Some varieties are drought resistant or less affected by pests and diseases,
others demand less labour, etc. Therefore, high yielding crop varieties - or new
SWC technologies - should be evaluated carefully with regard to the complex
criteria of the land users before being disseminated by the extension system.

4.1

Indigenous knowledge

In the course of history, attitudes toward indigenous knowledge have undergone a
significant transformation from negative to increasingly positive. Many outsiders,
both foreigners and nationals, colonisers, researchers and experts for a long time
considered indigenous knowledge as "primitive, backward, static and subordinate
to scientific knowledge". This attitude has contributed a lot to a decline in local
people's self-confidence, and has brought about their strong dependency on
external solutions. However, with the current world-wide threat of resource
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degradation, an increasing common interest and responsibility is being recognised in
the context of sustainable resource or land management. From this point of view
today, the recognition of the positive potential of indigenous knowledge is also
emerging. To a large extent, indigenous knowledge has been based on many years
of experience trying to integrate ecological, economic and social goals, even though
it was not always possible to satisfy all three simultaneously. The harmonisation of
these goals is also a fundamental aim of sustainable land management and
sustainable development.
The concept of Participatory Technology Development (PTD) integrates at least
two main points. Firstly, local knowledge and experience have to be the starting
point. In this way, due respect is paid to the innovative capacities of land users. The
local people do not only play the active part in the development of improved
technologies, but eventually, they - and nobody else - decide what should be done
on their farms. And last but not least, they bear the risk if a new technology fails.
Secondly, PTD involves knowledgeable outsiders to assist land users in developing
and improving SWC technologies with the aim of sustainable land management.

4.2

Catalogue of indigenous SWC practices commonly used
in Ethiopia

The following division of SWC measures into biological-agronomic and mechanical
(physical) is arbitrary, as these aspects are complementary to each other. For
example, a terrace (mechanical SWC)

always involves contour ploughing

(agronomic) and is usually vegetated (biological) so as to be stabilised and to
produce fodder, fuelwood, construction wood, etc. Thus, this classification is only
used to facilitate an overview of the different technologies.
4.2.1

Biological-agronomic practices

Contour ploughing (Aghdme Marese): there are different stages of ploughing
mainly depending on crop type, soil type and the resources of the land user. The
first or second ploughing might be criss-cross or up- and downslope to uproot
weeds and loosen the soil. Usually the last ploughing (Zere) is done along the
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contour. The furrows established along the contour serve to retain water and
reduce surface runoff.
Fallow (lidari) is a practice that serves as both fertility improvement and fodder
production, and
at the same time minimises the risk of erosion. The fallow period, and thus the time
for the soil to recover, is shortened when land becomes a scarce resource.
Crop rotation (Maker) is the most widespread practice to improve soil fertility
and resistance to pests and diseases. It prevents a one-sided uptake of nutrients,
and provides the basis for a well-balanced nutrition.
Manuring (Fige Mafisese) raises the nutrient level of the soil, increases infiltration
and reduces erosion. When fuelwood becomes scarce, manure is burned instead of
being used to improve the soils. The increasing price of fertiliser, however,
contributes to the wider application of manure.
Mixed cropping: the production of different supplementary crops on one plot
increases the yield per unit area. It improves soil fertility (cereals in combination
with leguminous crops), contributes to a better distribution of labour demands
(different ploughing, sowing and harvesting periods) and diminishes the risk of
infestation by weeds, pests and diseases. It is widely applied in the sorghum and
maize growing areas, and in the lowlands.
Strip cropping: different crop types are planted in strips within one plot. It is
widely applied on longer plots to reduce runoff and sediment transport.
Grass strips (Weber and Dibe) are widely used in all agro-climatic zones of
Ethiopia. Initially, narrow strips of the plot are not ploughed so that vegetation
cover can grow naturally. Since this happens during the ploughing, it is mostly the
responsibility of men. Later, women participate in the maintenance work by adding
weeds to the strips that are removed from the field. Weber is a relatively long strip
extending from one border of a plot to the other. Sometimes it serves as a
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boundary between different farmers' plots (Denber). The width of Weber, which is
usually a permanent strip, ranges from 50 to 120 cm, while its height can reach up
to 3 meters, once it develops into a bench terrace. Dibe is shorter in length and
lower, it is narrower, and can be mobile. The two grass strip types are
complementary to each other. Land users express this by saying that the Dibe is
the insurance of the Weber. A Dibe is usually constructed between two Weber
structures (see Figure 2). The disadvantage of this arrangement is that erosion rills
can develop at the edge of the Dibe if runoff surrounds the shorter structure during
the main rainy season.
Trashlines: narrow lines of sorghum straw, for example, serve as barriers for
runoff and sediment. At the same time they conserve soil moisture like a layer of
mulch. Widely used in lower altitudes, this practice is abandoned in the case of a
shortage of fodder and fuelwood.
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Grass strips
Border strip
(Denber)

Permanent strips
(Weber)
s
;

\

"

Mobile strips

"(Dibe)

Year 1

Year 2

Stone bunds
Cut-off drain
'(Golenta)'

Permanent bund (Kabe)
Small rainy season (Belg)

Figure 2:

Big rainy season (Kiremt)

Indigenous SWC structures and their dynamic
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4.2.2

Mechanical (physical) practices

Natural stone cover (Ghure) serves in different agro-climatic zones of Ethiopia to
control rain splash erosion and runoff, to hold back sediment, and to conserve soil
moisture. It involves no labour, but too high a cover would affect production
negatively. Therefore, excess stones have to be collected and are used for the
gradual construction of stone bunds.
Stone bunds (Kabe) are also widely applied in Ethiopia and still gaining in
popularity especially for the cultivation of marginal lands. Stones for construction
are usually available on steep slopes with shallow soils. The design and functions are
very similar to Weber and Dibe, as some are permanent and some are mobile
within a particular plot. The construction process requires the help of all household
members.
Traditional ditches (Boyi) are structures built with the ox plough, but they are
deeper than the normal furrow. Their gradient is variable, depending on the slope,
crop type, soil type, and for which rainy season they are designed. In the highlands,
the main function of the ditches is to prevent surface runoff and thus to protect
seeds from being washed downslope. They are further designed to safely drain
excess water from the plot. In the lowlands ditches help to slow down runoff for
better infiltration and moisture conservation. In addition, they are used for
irrigation. The disadvantage of the ditches is that if their gradient increases, or if it is
continuous and exceeds 5%, Boyi can easily develop into erosion rills. But if the
gradient is decreasing or almost nil, Boyi easily fill with sediments. This can cause
the breaking of the ditch leading to subsequent soil erosion.
Cut-off drains (Golenta) are dug by hand or built with the ox plough, mainly
along the higher border of plots adjacent to grassland, forest, footpaths, roads,
settlements and badlands. They are to protect the cropland from runon. Farmers
with adjacent plots usually make the construction together. The disadvantages of
the cut-off drains are similar to those of the traditional ditches.
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Check dam (Kitire): Small gullies or big rills (Ghurbya) are reclaimed by planting
bushes and/or being fenced with branches of trees (Ghedeghede). Check dams
made of stones (Kitire) are used in big gullies (Borebor). Since the construction of
check dams is labour intensive, their number seems to be related to population
density.
Managing marginal lands - an example
Remote plots, such as "poor" farmers often cultivate them, are regularly found on
steeper slopes with shallow soils and a high stone cover. This stone cover protects
the plot to some extent from rain splash, while excess stones are used to construct
stone bunds. The area between the stone bunds is i)sually cultivated by hoe. Like
this the farmer overcomes the shortage of oxen and can do without sharecropping
arrangements. Thus, for the "poor" farmer, there is no further loss of land and crop
yield in exchange of oxen power. Independent of the availability of draught power,
the farmer can also cultivate on time and optimally use the variable rainfall. If a
"wealthy" farmer cultivates a marginal plot with an ox plough, the bunds are
relatively narrow and staggered. Zero tillage or low frequency of ploughing
also reduce downward soil movement. In this case hoeing or ploughing and sowing
are usually done at the same time.
Fast growing crops are planted on plots that are far away from homesteads.
Their growing period is shorter, and so is the period during which they need to be
guarded from wildlife. Furthermore, they prevent erosion because protective
ground cover quickly develops.
Cultivation during the small rainy season (Belg) reduces the risk of soil erosion
considerably, because the rainfall intensity is smaller compared to the main rainy
season (Kiremt). During the main rainy season, the land is often left fallow to
maintain the nutrient level of the soil and to reduce erosion.
Controlled grazing on marginal croplands and on flat plots with a waterlogging
problem after crop harvesting helps to avoid compaction of the soil and reduces
downslope soil movement caused by the trampling of livestock.
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Photo 4:

Hoeing and ploughing of marginal plots
Photo: Yohannes 1998

The choices and spatial distribution of SWC measures are always determined by a
combination of biophysical and socio-economic factors, but also by the number,
size, shape and distance of the plots. Farmers are forced to respond flexibly by
combining different practices with multiple functions. A conventional approach that
is only focussed on SWC and a very small number of variables always bears the risk
of unpredictable and unsatisfactory outcomes.
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4.3

The major characteristics of indigenous SWC practices

Generally, multi-functionality and flexibility (dynamism) are the fundamental
characteristics of indigenous SWC practices. They are the basic strategies
developed in response to the great variability of biophysical and socio-economic
factors, not only in rural Ethiopia. Indigenous SWC is highly integrated into the
farming system and serves both production and protection at the same time.
4.3.1

Integration into the farming practice

The process of developing indigenous SWC practices reflects the degree of
integration into the farming system. For example:
•

The initiation of grass strips, such as Weber and Dibe, is made during
ploughing. Later, during weeding, the weeds from all croplands are added to
the strips.

•

In small-scale farming, mechanical structures are not built in one go but
gradually. Stone bunds (Kobe) are begun during distinct stages of ploughing.
Initially, excess stones are piled up in heaps (Gwazh). These heaps serve as
stone reservoirs for the later maintenance of the bunds. Later, the continued
construction of storje bunds is done in parallel to other farming practices and
does not involve additional costs (see Photo 6).

Therefore, the construction and maintenance of ISWC does not happen apart from
the prevailing farming practice. Using local tools and materials, the ox plough and
human labour over an extended period of time also helps to reduce peak times and
labour shortage. In contrast, FFW or campaign work takes place as a separate
activity. It thus isolates SWC from farm work and requires high labour inputs for
construction and maintenance. Another side effect of these approaches has been
that removing too much stone cover from the soil surface at once accelerates rain
splash erosion. This may again be an indication of the phenomenon that SWC
specialists tend to focus on SWC technologies, and that they may not recognise the
SWC function of an ordinary farming practice. From this perspective the benefits of
ISWC remain hidden.
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Photo 5: Different stages in the construction of stone bunds. Photo: H-J. Krüger 1995
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4.3.2

Multi-functionality

Indigenous practices have many functions, such as fertility improvement (mobile
bunds), fodder production (re-vegetated structures), and soil conservation (e.g.
reducing soil detachment and sediment transportation with the help of stone cover
and SWC structures). They also serve as experimental sites. Farmers usually test
new crop varieties along the SWC structure in order to ensure success. Finally,
these practices are used as boundaries, fences, and to reclaim cropland (e.g.
through the construction of check dams).
4.3.3

Flexible and complementary practices

Indigenous practices are adaptable to changing conditions, such as the occurrence
of new erosion features, or the decline of production in certain spots. Agronomic
and mechanical SWC practices are complementary to each other within a particular
plot. Each technology might have different functions, and its various benefits (e.g.
crop production, erosion, etc.) vary over time, and so does the labour input for
construction. None of the ISWC techniques prescribes a standard slope, spacing or
length within and between plots.
Staggered and continuous structures
Generally, indigenous mechanical SWC is a combination of staggered and
continuous structures with multiple advantages:
•

It depends on the specific site and its problems whether structures are
staggered or continuous. Only critical locations are specifically treated, not the
entire slope. Compared to a plot that is treated with continuous structures
only, this selective construction involves less mechanical structures, less labour
for construction and maintenance, and more cropping area.

•

The combination of staggered and continuous structures does not obstruct the
turning of the ox plough.

•

Such a combination can be widely applied to different soils, slopes, and
cropping seasons. It serves both to conserve moisture and to drain excess
water, if combined e.g. with traditional ditches.
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However, many outsiders do not understand this concept and consider staggered
structures as haphazardly made, because these do not cover the entire farm plot or
slope as recommended in many SWC manuals.
Permanent and mobile (dynamic) structures
Indigenous mechanical measures can also be grouped into permanent (fixed) and
mobile structures. Permanent structures can develop into bench terraces, while
mobile structures contribute to quick fertility improvement. Mobile bunds (Kobe
Meshar, Photo 6) are widely applied in all agro-climatic zones of Ethiopia. After the

deposition of sediments above the structures has reached a certain level, farmers
systematically dissolve the structures by spreading the accumulations as "fertiliser"
all over the plot by using a plough or hand tools. Usually, for each dissolved bund a
new structure will be established. Mobile bunds can be found in-between the fixed
structures. Farmers say that crop yield is higher above a structure, but that the
productivity of the plot as a whole is not necessarily higher, because the SWC
structures occupy a considerable proportion of the land. In contrast to this, farmers
argue that distributing the soil accumulated above the structures increases the
overall production of the plot. On shallow SQils - with a soil depth below a critical
threshold - where crop yield declines drastically, this practice is the starting point
for maintaining soil fertility and crop cover.
Land users have their own indicators and criteria as to when to move their bunds,
for example:
•

when the amount of grass harvested from the structure itself declines;

•

when rodents build their habitats in the structures, which, on the one hand, is
considered an indication of improved soil fertility, but on the other hand
negatively affects crop production;

•

when the soil accumulation above the structure causes overflow and erosion;

•

when serious breaking of structures occurs (e.g. due to rodents or overflow);

•

when soil depth and production diminish.
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Photo 6:

34

Mobile bunds. Photo: Yohannes 1998
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Generally, the strategy of mobile bunds is geared to the simultaneous achievement
of ecological benefits (reduced erosion), economic benefits (better production),
and social benefits (reduced out-migration and "brain-drain"). Unfortunately,
mobile bunds have often been interpreted as a "destruction of SWC", and land
users have been discouraged from applying this strategy.

4.3.4

Extended benefits

ISWC practices tend to have short-, mid- and long-term impacts, as a result of a
continuous process over an extended time period. For example, protecting seeds
from being washed away and producing grass on the structures are short-term
effects. The fertility improvement through mobile bunds is a mid-term impact. The
bench terrace development is a long-term effect aimed at stabilising production and
controlling erosion.

4.4

The role of local institutions in resource management

Local institutions link local knowledge, labour and material in order to address the
needs and priorities of the community. Local institutions can be seen as a self-help
strategy to make decisions that bring mutual benefits at group and community level,
or individual benefits where the capacity of a single farmer is limited. They have
also been devising rules and regulations for appropriate land management in the
community for many decades. It is indispensable to incorporate local institutions in
the planning of sustainable land management. Some examples are given in Table 5
below.
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Photo 7:

Duberti - elderly women solving land management conflicts in a Muslim
community. Photo: Yohannes 1999
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Table 5:

The role of local institutions in resource management

Local institutions.

... and their role in resource management

Wenefel

Reciprocal labour exchange between twoor more farmers duringploughing and
hoeing, or for the construction of mechanical SWC structures.

Debo (Guza)

A group of farmers assists a single farmer in heapingstones prior to the construction
of stone bunds or check dams, and in the manuring of plots. The group is invited for
food and drinks.

Meqenajo

Joint venture between two farmers who own one ox each to plough both farms, and
to build grass strips and traditional ditches.

Megazo

A "poor" farmer with shortage of draught power rents his plot out to a "wealthy"
farmer who takes care of the land. They share the harvest.

Rebi

A "wealthy" farmer who owns more livestock than he can feed from his own plots
takes his animals to another farmer's grassland. The manure of the animals improves
the productivity of the plot. They share the young animals.

Equb

Saving and credit union for a group of farmers. Each member contributes a fixed
amount of money periodically. In turns, one member at a time receives the whole
contribution for an investment in his or her farm, or in other income-generating
activities.

Idir

The whole community is involved in the implementation of rules and regulations
regarding the use of common resources and in resolving conflicts between individuals,
e.g. if an improperly managed drainage system causes erosion damage on
neighbouring plots.

Duberti

Highly respected elderly women in a Muslim community who resolve conflicts - e.g.
regarding land management - between the members of the community.

Peasant Association

Anybody who has access to land and pays tax is a member. They co-ordinate SWC
campaigns and resolve conflicts.

4.5

Land users as innovators

The wealth of indigenous know-how on SWC indicates that farmers perceive
erosion as a problem that needs to be addressed. Accordingly, land users have
always developed innovative coping strategies. If they modify their practices, they
create a new situation with new problems and options. Thus, the adaptation of
farm operations is a continuous process of innovation. An innovation is something
new practised by land users individually or in groups but not inherited from the
family or imposed by the extension system. Every farmer is to some degree an
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innovator if one considers the wide range of biological, agronomic and mechanical
practices applied and adapted at plot level. Not two plots are treated identically by
the same farmer, let alone by different farmers. Only the basic principles or
functions of a technology remain the same. Therefore, it is often difficult to judge
what innovations are being developed at plot level. However, land users have their
own criteria for identifying an innovative farmer in their community, such as:
•

a low number of rills and gullies on the plots;

•

a good integration of mechanical and agronomic SWC;

•

the SWC structures are stable (of good quality) and require little maintenance;

•

the excess water is safely drained from the plots to natural waterways so that
runoff cannot have negative effects on neighbouring plots;

•

a very good land quality (fertile soils) and healthy crop stand or growth;

•

a considerable time is devoted to SWC work on the plots

One interesting characteristic of innovative farmers is that their plots are often
located at critical sites, such as steep slopes where runon occurs, in slope
depressions, and close to big gullies. Such risks may have triggered their creativity.
However, the creativity to improve production and simultaneously protect the land
is not in itself recognised as innovative. In addition, the innovation must be valuable
to the community. An innovation that does not pay tribute to traditional community
values will be difficult to apply and disseminate.
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Photo 8:

Introduced SWC technologies
Photo: Karl Herweg 1988

39

From Indigenous Knowledge to Participatory Technology Development

5.

Lessons to be learnt from introduced SWC
technologies

Many evaluations made by the government, researchers, international agencies and
NGOs in Ethiopia have come up with the conclusion that SWC - and mechanical
measures in particular - introduced in the 1980s and 1990s was often a failure.
Many reasons have been given, among others technical problems, high costs, low
adoption rates, improper use of incentives, etc. Also the land users have been
blamed for their traditional thinking and practice. Their poverty and their - wrongly
perceived - lack of awareness have been regarded as main reasons for not being
able to solve degradation problems. Such conclusions were not always wrong, but
they are rather discouraging new SWC efforts, and land users' problems and
priorities still remain unaddressed.
The question is how appropriate such judgements have been. The evaluation of
both indigenous and introduced SWC practices is very challenging. Past evaluations
had many conceptual and methodological shortcomings, the main misunderstanding
being that it was only distinguished between two extremes: success and failure. In
what follows it will be explained that the concept of success and failure is too
simplistic. Instead, it is worth having a more detailed look at the complexity of the
whole issue. Thus it is hoped that many lessons may be learnt and mistakes can be
avoided in the future.

5.1

The challenges of evaluating introduced SWC
technologies

5.1.1

Similarities of indigenous and introduced SWC technologies

In many respects, indigenous (local) and introduced SWC technologies have
characteristics in common, and it is often difficult to clearly distinguish between the
two types. For example, structurally, local SWC practices such as Weber and Dibe
look much the same as soil bunds or Fanya Juu once they have developed into a
terrace. Similarly, the local Kabe is not very different from the introduced stone
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bund. These similarities basically show the potential to adapt introduced
technologies. The key to why many of them have not been adapted is the approach
taken. Measures have been implemented in a top-down manner without being
properly introduced to the farmers. Moreover, the FFW approach connected them
with incentives that created expectations. It largely neglected the prevailing farming
system, local knowledge, and the availability of labour and time.
5.1.2

Time horizon

In most rural areas of Ethiopia new SWC technologies were introduced several
decades ago. Since then the introduced measures have been subject to continuous
modification. This makes it very difficult to reconstruct their origins, so as to be
able to compare them with the more recent development. It is only at the stage of
construction that the new technology is easily visible. When farmers remove some
structures, the extension service may interpret this as destructive. However, after
farmers have replaced or supported the remaining measures by other technologies,
it may be looked at as a sensible intervention. Thus the evaluation of SWC
measures very much depends on the point in time at which it takes place (cf. Figure
3). The impact of introduced SWC technologies at plot level must be monitored
continuously; otherwise an evaluation might draw the wrong conclusions.
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Figure 3:

Long-term monitoring and evaluation ofSWC technologies - an example

Time

Observation / monitoring

Conclusion / reaction

Phase I

Indigenous SWC practices such as
traditional ditches are applied. This
technology does not involve a lot of labour
and is integrated into the farming system
(economically and socially acceptable).
However, due to the design of the
ditches, big rills and gullies have

The DA concludes that the existing
indigenous technology is not sufficient to
control soil erosion and needs to be
replaced by level bunds,

developed.

#
Phase 2

Level bunds are ecologically sound as they
control runoff and soil loss well. However,
economically they are not viable as the
technology requires more labour, reduces
the croppingarea, and sometimes causes
waterlogging problems.

The farmers acknowledge thegood
performance of the bunds in terms of
controlling erosion, but cannot afford their
negative impact on crop production. They
start to remove some structures,

Phase 3

More than 50% of the introduced
structures are removed.

The DA concludes that farmers are
destroying the terraces.
Considering this development over time,
would you conclude that the adaptation of
less than 50%of the introduced measures is
a sign ofsuccess or failure?

Phase 4

The remaining introduced bunds are
combined with indigenous practices.

The number or length of bunds per se do
not indicate anything. It rather matters
how the bunds are spatially distributed.
And the most important aspect is how
well the measures control erosion, when
they are integrated with other practices
into an overall fanning system.
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5.1.3

Conceptual misunderstandings

Household or plot? Many of the past evaluation reports were written on the basis
of questionnaire surveys of undifferentiated household heads. Households were
treated homogeneously irrespective of whether they were "poor" or "wealthy".
Field verification at the plot level was usually not carried out. The formulation of
the questionnaires provoked simplified and very generalised answers, which could
not appropriately describe the complexity and diversity of the rural environment.
Success or failure? The main evaluation parameters of past studies were success
and failure. The length or percentage of mechanical structures per unit area were
and still are considered the fundamental criteria of success, while the quality and
the impact of the technologies were not considered. But this does not at all reflect
reality. In the site-specific strategy of a small-scale farming household the spatial
distribution of the structures - i.e. the treatment of critical locations on a slope - is
more important than their aggregated length per unit area. In addition, such
evaluations mostly did not consider biological-agronomic measures, which are quite
important in land users' conservation strategy.
Conserved or non-conserved areas? During implementation of mechanical SWC
technologies both researchers and extension workers frequently applied notations
such as "conserved" and "non-conserved". Indigenous SWC focuses on functions
rather than technologies. Accordingly, areas with modern technology are referred
to as conserved, while all others are called non-conserved, even if the farmers
apply protective measures. Due to this conceptual error, widely practised
indigenous practices have been ignored, particularly the biological-agronomic
practices.
Short or long-term benefits? It has generally been assumed that mechanical
SWC measures (mainly terraces) have mostly long-term benefits. And it has been
concluded that "poor" farmers who are in need of short-term benefits are not
interested in this costly technology, unless water shortage in the dry areas makes
mechanical SWC indispensable, or unless there is an incentive. Consequently, at
least for the sub-humid highlands a shift from mechanical to more biological
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measures was recommended. However, the fact is that in many parts of Ethiopia
both indigenous and introduced mechanical SWC measures are already widely
used, irrespective of agro-climatic and socio-economic differences. This shows that
farmers actually do perceive the short-, medium- and long-term benefits of
terraces.
Adoption or adaptation? Most of the studies in the past concentrated on
technology transfer and identification of parameters for adoption and non-adoption
(rejection). This approach considers only a one to one transfer of technologies a
success. The concept of adaptation - i.e. incremental change and modification of
SWC to meet local conditions - was not included in the analysis or was considered
a failure. In other words, many evaluations have completely ignored the dynamic
aspect of indigenous practices, and measures such as mobile bunds have even been
considered a destruction of terraces.
Awareness or ignorance? Land users were assumed to be unaware of land
degradation problems, simply because they did not use the term "soil erosion". The
fact that land users have their own indicators of erosion problems, such as high
seeding rate, crop failure, increasing pests and diseases etc., was not even known
to many specialists and extension workers. This indicates that rather the outsiders
were not aware of the complex nature of the problem.
5.1.4

Imprecise assumptions

In the past, the process of evaluating SWC some was based on some general
assumptions that were already wrong or imprecise, which often resulted in
doubtful conclusions (Table 6).
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General assumptions versus research findings with regard to the use of SWC

Table 6:

technologies
Assumptions
Poverty prevents small fanners from using
resource conservation techniques.

Findings
Particularly on marginal land, which is usually allocated to
the "poor" farmers, many introduced mechanical SWC
structures are maintained. Terraces are even part of the
indigenous strategy. Farmers say that the daily survival is
almost impossible without an investment in SWC.

Farmers will only invest in land care or SWC if
land security is granted.

Mechanical SWC measures are less attractive to
small farmers because they only have a long-term
benefit.

As daily survival is almost impossible without any
investment in land care, particularly the "poor" farmers
actually practice SWC even if they do not have land
security. Land security may increase the motivation of
farmers to manage their land adequately. However, it is
not necessarily a prerequisite for an investment in SWC.
Indigenous mechanical SWC measures are widely applied
in Ethiopia irrespective of agro-dimatic and socio-cultural
differences. In fact, farmers themselves state that there are
short-term benefits: terraces retain water when there is
insufficient rainfall and prevent seeds from beingwashed
away.

Population pressure accelerates land degradation
in Ethiopia.

5.2

High population density as such does not necessarily have
to be areason for land degradation; it can also be
considered a (labour) potential that can be invested in
SWC. Amongother aspects, it is rather the speed of
population changes that is important. Land degradation can
be the result of a rapid increase of population, because it
puts more pressure on the land. But it can also be aresult
of a rapiddecrease of population, because this may inflict a
loss of local knowledge about and experience in proper
land management.

Adaptation of introduced SWC technologies

If the goal of the FFW campaigns had not been adoption but adaptation of SWC
technologies, their achievements would not really be discouraging. The introduced
technologies actually did have positive impacts. This can be concluded from the fact
that they were not entirely rejected but have to a large extent been adapted to the
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prevailing situations. Several adaptation scenarios can be found at plot level, as for
example:
•

Every second introduced structure was removed, but the remaining were
supplemented by drainage ditches (usually on gentle slopes).

•

On steeper slopes or in critical locations the introduced measures were left
untouched, and ploughing has been replaced by hoeing. In contrast, ploughing
with oxen has been maintained on flat or gentle slopes, where structures were
removed.

•

On flat slopes with waterlogging problems (Walka and Tikur-Afer) all
introduced structures were removed and replaced by drainage ditches.

•

All introduced measures were changed into staggered and mostly mobile
structures (Dibe). This was very common on steeper slopes and plots of
irregular shapes.

•

All introduced measures were converted to staggered structures with a
spacing that was narrower than the recommended one. This required hoeing
instead of ploughing.

•

All structures were removed, except those on a boundary between two
neighbours. These were strengthened and maintained in height and width, so
as to serve as fences. This was usually practised on soils with high stone cover
(Arenza).

•

Staggered structures (Dibe) were added between more widely spaced
introduced terraces.

•

Farmers ploughed closer and closer to the mechanical structures, in order to
use fertile accumulations for improving soil fertility and to enlarge the cropping
area. For this reason, the structures became a lot narrower and less stable.

•

All introduced structures were removed and replaced by new ones in slightly
different places on the same plot (mobile bund strategy).
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This wide range of modifications in design and functions at the plot level clearly
indicates that:
•

Introduced SWC technologies were neither a complete failure nor a complete
success. Therefore, these technologies should neither be discouraged nor
should the previous approach be continued unchanged. Rather, the big lesson
that can be learnt from both the positive and negative outcomes of the
introduced SWC technologies is that one has to better distinguish among
farmers' needs!

•

The conceptual error of the approach - i.e. adoption, or one to one technology
transfer on heterogeneous farming plots - should be corrected. Adaptability,
flexibility and multi-functionality should be the principles in guiding the
development or improvement of SWC practices for small farming households.

•

The capacity or competence of land users to adapt technologies to changing
conditions should be used as a potential in the development of appropriate and
site-specific solutions. This local knowledge offers the DAs a wider range of
technological choices than any training or SWC manual could ever do.
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6.

Concluding remarks

6.1

Advice from traditional proverbs

The following proverbs are a good indication of farmers' awareness of land
degradation problems and of the confidence that they can solve them. They show
that resource management is based on long-term experience and is well integrated
in the culture of the community.
•

"Yesewe injie yemeraet mekan yelewum: Sterility applies to human beings, but

not to land" Land can always be made productive. This indicates that land
users feel confident about their ability and technologies to deal with the
problem of land degradation.
•

"Koleghna hono besana yaltekele degena hono yalagede gebere aybebalem: A

lowlander who does not plant croton (macrostachys) to improve soil fertility in
his plot, and a highlander who does not have livestock are not farmers any
longer". This indicates that land users should use the natural potential and
material locally available for land care.
•

"Qonjo liji ka ghule tiru mirt ke ghure yghengal: The beautiful is borne from the

ugly, and the good yield is obtained from stony plots (Ghure)". Local soil types
like Arenza, Sete-Afer, Azhera and Tazemema have more stone cover than other
types but not necessarily a lower productivity.
•

"Arso yale fesese, temiwageto yale wase ayehoneme: Farming without drainage
ditch is like an argument without evidence". It shows the importance of the
traditional drainage ditches (ßoy/j in everyday farming in the highlands.

•

"Afer be wetmed: trapping the soil" is a slogan used by many farmers. It

expresses their awareness that the soil must be protected as it is the
fundamental basis of livelihood.
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6.2

The need for external assistance

As has been shown, farmers are flexible enough to develop or adapt technologies
to changing situations. At present, however, biophysical conditions (degradation of
natural resources) and socio-economic conditions (population development,
economic development) are changing very rapidly, and indigenous strategies to
handle these new situations may not always work. Severe soil erosion is still
occurring in many areas of rural Ethiopia. The number of people whose farming
allows them to be self-sufficient is still low. Imposed or introduced technologies will
not reduce erosion in the long run either, unless they are acceptable to the
farmers.
These facts call for collaborative partnership between land users and experts (DAs,
researchers, etc.) with the shared aim to improve productivity and conserve natural
resources. Indigenous SWC practices must be considered as playing a major role in
sustainable land management, but there is a need for further innovation, not only in
SWC. This is the point where careful external assistance can come in. A DA who
understands indigenous knowledge, strategies, practices and their application will
have a better basis for discussion and co-operation with farmers and the
community than a DA without this knowledge. It should be kept in mind that some
fundamental differences exist between indigenous and introduced SWC approaches
and practices (Table 7), and that these must be harmonised in participatory
technology development. It is not efficient to establish a large number of measures
if these are removed at a later stage because they do not seem viable and
acceptable to the land users. Instead, what is important is how well the SWC
technologies can be integrated in the prevailing farming system.
Just like the farmers, the DAs should be flexible enough to adapt their knowledge
to the respective condition of the plot, the farm, or the community under
consideration. Table 7 below suggests ways in which the previous SWC approach
of the extension service can be adapted, and where this adaptation can begin.
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Table 1:

Comparison between indigenous and introduced SWC practices

Characteristics
Design

Indigenous SWC

Introduced SWC

by elders and household heads

by DAs and trained farmers

site-specific, staggered structures

uniform structures which would

for all farm sizes

suit big farms

waterways built by neighbours

the whole community participates
in waterway construction

complementary fixed and mobile
structures

dominated by a single technology,
usually fixed structures developing
into bench terraces

spacing of structures is determined
by many factors, such as slope
angle, soil type, cropping season,
farming practice, etc.

spacing of structures is mainly
determined by slope gradient and
re-workable soil depth

structures are initially built with
wider spacing; they become
narrower when the bunds are
moved for fertility improvement
Construction and
maintenance

by individuals, family members and
small groups (reciprocity or
invitation) on their own plots

by biggroups with incentive (e.g.
FFW) or SWC campaigns; farmers
do not necessarily work on their
own plots

construction of SWC structures is
integrated with normal farming
activities and does not require many

as a separate activity SWC involves
considerable costs

additional costs
use of stones, no excavationof soil
for bund construction

excavation of fertile soil for the
establishment of bunds

Tools

most SWC measures, such as
Weber, Dibe and drainage ditches,
are built with the help of the ox
plough; stone bunds are
constructed with privately owned
or borrowed tools

soil bund and Fanyajuu are
constructed with high human
labour input and shovels owned by
the government and available only
for group work

Focus

trying to harmonise ecological,
economic and social benefits

focus on ecological benefits (runoff
and soil loss reduction); while
economic benefits (improved
productivity) are assumed but often
not directly addressed
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Generally, the previous SWC approach and interventions need rethinking,
particularly with regard to technology development. Introduced SWC technologies
must be better integrated into the prevailing farming system and into the overall
framework of rural development.
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