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Preface

This doctoral dissertation deals with soil and water conservation (SWC) practices that are vital
to Ethiopia’s agriculture and economy. Since the 1980s, many SWC projects have been imple-
mented in the highlands of Ethiopia for which millions of dollars were spent. However, the
legacy of these projects did not leave the country with the outcomes promised two decades
ago, regarding sustainable land use, food security, and natural resource management. In view
of these observations I decided to devote my doctoral work to finding out at least some of the
reasons for this lamentable outcome.

Two interrelated observations prompted me to focus on this issue. First, the gap between
farmers’ practices and the claims of research organisations and second, the variation among
farmers’ land management practices in specific localities in different parts of the country.
The information available on these issues was less satisfactory when I started looking to gain
an understanding of why farmers are doing what they are doing on their farms. In spite of the
inadequate knowledge on this issue, project after project is carried out without learning
about the pros and cons of the previous ones. Thus, there is very little improvement in the per-
formance of research and development interventions in the country in spite of the growing
gaps.

Understanding farmers’ soil and water conservation practices therefore became the main
theme of my research. This study provides insights on how farmers have reacted to externally
introduced SWC technologies within and across farming systems. Their responses were
analysed in terms of their knowledge and attitudes on soil erosion and soil and water conser-
vation. These analyses were carried out at the watershed, household, farm and plot levels, as
deemed appropriate. The relationships between knowledge, attitudes, and practices were
assessed. In this process, determinants of farmers’ SWC practices were analysed within and
across farming systems. Suggestions for improvements are provided based on these findings.

It is my hope that this study will challenge the R&D and extension professionals in the
country, particularly with respect to natural resource management, to work towards under-
standing farmers as a basis for promoting a genuine development partnership with them.

My PhD journey has brought me in contact with many people both in my country and abro-
ad. These contacts have helped me to cope with academic tasks and to achieve my goal in
many ways.

Among these people, my utmost words of thanks go to Prof. Niels Roling to whom I remain
very much indebted. His unique resourcefulness and guidance in science and kindness were
sources of energy for my long and demanding research processes. I met Niels when I did my
MSc degree in MAKS at Wageningen. He was my teacher and the first supervisor for my MSc
thesis. Years later he gave me the opportunity to be his PhD student. His supervision and gui-
dance during my PhD study was not limited to Wageningen. He also visited me in the field in
1999, which was very inspiring and useful in filling the gaps in my research. His contribution
to my career is unprecedented and always remembered. Besides this, I have been invited to his
house a number of times during my stay in Wageningen. I would also like to thank Niels and
his wife, Dr. Janice Jiggins, for their hospitality throughout these years.

The topical area of my research, soil and water conservation requires supervision and sup-
port from a scientist in that area. Prof. Leo Stroosnijder kindly accepted my request to become
my promoter. Leo supervised me with patience in my ‘cross-border’ study, as many of the tech-
nical concepts in SWC were new to me, coming from a social science background. I benefited
a lot from his critical and stimulating comments at all stages of my study. Thank you Leo for
your guidance and encouragement that helped me to browse the vast field of soil and water



conservation so that I could marry my knowledge of social science with technical science.

Many solutions to the puzzles in my research came to light with the insights provided by
the farmers of Konso, Wolaita and Wello. Listening to them as they spoke from their life expe-
riences is addictive. With three years of intermittent field visits to each of these areas, I was
privileged to enjoy hospitality from several farm families. Without their unreserved co-opera-
tion and support, my PhD journey would not have come to a successful end. I thank them all
for showing me their world.

My communication with farmers was facilitated by my interpreters and assistants. In
Konso, I thank Mr Orkaido Olte and Mr Kora Gera. Orkaido’s contributions ranged from day-
to-day activities to stimulating professional discussion on Konso’s life and agriculture. The
assistance of Mr Kora Gera, who is well informed about the Konso culture, at a later stage of
the study was very useful. In Wolaita I had the assistance of Mr Birega Uka. I thank Birega for
his genuine concern and contribution to my project. At Maybar, South Wello, I met a team of
three persons working at the Maybar Soil Conservation Research Station. These are Ali Ahmed,
Seid Belay and Seid Hussen. This team was a great asset to my integration into the communi-
ty and in assisting me in a range of research activities, at times under great pressure. Thanks
to them, I felt very much at home at Maybar, in spite of its pseudo-remoteness, as it is poorly
connected with the nearby towns. My stay in the three research villages and meeting waves of
farmers coming to the centre is an unforgettable experience. I would also like to thank Dr Eva
Ludi, for her kind and collegial co-operation during our joint stay at Maybar station in 1999.
In addition, I want to thank many high school graduates in Wolaita and Wello who assisted
me in the survey work. I thank friends that I met in Konso, Wolaita and Wello over the years
for their support and for providing a friendly environment while I was away from my family.

The bureau’s of the Ministry of Agriculture in the SNNPR and the Amhara Regions, Zonal
and Wereda Office of Agriculture, Wereda Administration and Peasant Associations have facili-
tated my access to the communities in the study area. Offices of agriculture at various levels
also provided the secondary data. I thank the officials and experts in these offices for their
time and interest in my research. Their professional participation is highly appreciated. My
thanks also goes to Mr Amare Mengiste and Michael Assefa of the FARM-Africa for their sup-
port during my work at Konso.

Owing to the requirement of my research, I carried our case studies in areas that are sub-
stantially distant from each other. The major limitation in this connection was transportation
problem. Thanks to their understanding and kindness, Dr Marco A. Quinones and Mr Takele
Gebre of SG-2000, provided me with transportation for the entire research period. Without
their support, the cost for rental cars would have made my research operation impossible. In
addition, they gave me access to their office facilities, whenever I needed them. Everyone at
SG-2000 was friendly and kind to me. I thank them all.

My other source of logistic support during the early stage of my research came from the
Natural Resource Management and Regulatory Department of the Ministry of Agriculture. I
thank the co-operation of Mr Tamiru Habte and Mr Diribu Jemal, who accommodated my
requests from their limited resources in the department. The staff of the department was very
helpful in providing information on SCRP sites and professional discussions on SWC in
Ethiopia. I thank them all.

My study has benefited from the excellent academic environments of Wageningen
University and Research Centre. It is indeed a ‘knowledge centre’ where I could meet a num-
ber of people during courses, seminars and workshops from whom I obtained valuable sug-
gestions and stimulating questions that helped me to think further on my subject of study.
Some of them were kind enough to take time to read one or more of my case study chapters



with useful comments followed by discussion. In this regard, I would like to very much thank
Dr A.W. Van den Ban who read all of my case study chapters and gave me invaluable com-
ments. I also thank him for access to his library and lively discussions on my topic and a range
of other issues on extension in developing countries. Dr Ruerd Ruben, Dr Niek Koning and
Prof. Cees Leeuwis also helped with the earlier version of chapter 6. I thank them all for their
enlightening comments and suggestions to deepen the chapter. I thank Dr Loes Maas for a
vivid discussion on the survey design and several tips on statistical analysis. She was always
ready to help me. I also thank Dr Ivo Van der Lans who provided me with suggestions during
the early stage of my data organisation and analysis. I thank Dr Geert Sterk for translating my
summary into Dutch. Whenever my computer was stuck because of the huge load of data, I
could always get the help of the experts from Systems Management at the Leeuwenborch. I
thank all of them for their instant help during my entire study period. I also thank the libra-
rians of the WUR, specially those at the Leeuwenborch for their friendly and professional assi-
stance.

My friends and colleagues in the Communication and Innovation Studies Group, former
and current PhD students are my family circle to whom I returned to for all my needs and sup-
port. Among these I would specially like to mention my office-mate Mr Jasper Eshuis for his
collegial and friendly treatment and Mrs Joke Janssen for all the support she gave me. I thank
the staff members of the Soil Erosion and Soil and Water Conservation Group for their hospi-
tality and encouragement during my study. The other source of social support has come from
my Ethiopian friends with whom I play ‘Little Ethiopia’ in Wageningen. Moreover, many of my
friends and family members in Ethiopia have supported and comforted my family in my
absence. I thank you all...

Great thanks go to AUA-Larnestein Project that very generously financed my study. I would
particularly like to thank Mr Kleis Oenema, Co-ordinator of the Ethiopia Project, for his con-
tinuous support, encouragement and concern for the progress of my study right from the
beginning. He has been very understanding and flexible when it came to making my progress
possible. My words of thanks are also due to the former CTA of the project, the late Dr M. de
Boer and his successor, Dr R. Baars for their facilitation of my project. I thank the Alemaya
University for granting me a study leave.

I thank Mrs Mundie Salm who edited the language. I particularly appreciate her timely
feedback and readiness to help me. I thank Mr Luc Dinnissen for designing this volume with
a professional engagement.

Being brought up in a village near the then Alemaya College of Agriculture, now University,
one of my early wishes was to obtain a Doctoral degree. Thank God my dream has come true.
For this I thank my parents who brought me to the school gate, while they remained illitera-
te. I thank them for such a gratifying and lasting gift.

My last but not least words of thanks go to my wife Asnakech Estifanos, our children,
Wondimagegn, Gebriel and Tsega for all the inconvenience you have encountered during my
long years of absence and long-distance support. I specially appreciate and thank Asnakech for
her endurance in shouldering all family responsibilities by herself. Tsega in particular is too
young to understand my extended field trips and travel abroad. I dedicate my dissertation to
you all with honour and pleasure!

Tesfaye Beshah

17 February, 2003
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1 Introduction

11 Background of the research

The initial idea for this study was born during a long period of observation of my neighbour-
hood where ponds and lakes have dried up and continue to dry up partly because of siltation.
The cases in point are Lakes Adele, Langay and Alemaya, located in eastern Ethiopia where I
grew up. The last lake has lost a considerable part of its surface area and depth. In addition, I
know of gullies that have claimed long and wide tracks of land in my neighbourhood, but that
have not seen any remedial action.

Travel opportunities in 1995 and 1996 to the north and south have allowed me to compare
the land features in many parts of the country. During these trips, I witnessed extensive land
degradation in South Gondar, Wello and Tigray. My travels to southern Ethiopia helped me to
appreciate the diversities of Ethiopia’s agriculture. Information from workshops and litera-
ture have added to my concerns about the soil erosion issue in my country. One report that
particularly rose my interest spoke of 1,900 million tonnes of soil eroding annually from
Ethiopia (equivalent to 100 t ha™ yr™).

In the past, I wondered why farmers were not adopting soil and water conservation prac-
tices that were recommended by researchers. After my observations of various farming sys-
tems in the country, I began to think that farmers should have alternative options of soil and
water conservation to protect their soil from erosion and that I needed to understand what
the issues are that influence their actions. Owing to my educational background in
‘Management of Agricultural Knowledge Systems’ (MAKS), I have been following the extension
approaches and strategies in my country. Farmers’ responses to the introduced soil and water
conservation (SWC) practices became one of my preoccupations. When I was given an oppor-
tunity to pursue a PhD degree, I geared my attention to these issues. The outcome is the
dissertation that lies before you.

19



My research interest then focused on gaining an understanding of what farmers know and
what they do to protect their land from water erosion. This query was pursued for two wide-
ly different systems. The first system did not receive any significant external intervention,
whereas the second system experienced intensive soil and water conservation (SWC) interven-
tions. The purpose of studying the first system was to learn what farmers do to manage their
land without external intervention, while the examination of the second system was to under-
stand both farmers’ land-management strategies and responses to the interventions.

In order to find contexts in which to carry out my study, I began a literature review and
consultation with experts in the field. Finally, I selected Konso for the first case (an indigenous
system) and Wolaita and Wello for the second case (intervention systems). Wolaita and Wello
hosted the former Soil Conservation Research Project (1981-98).

1.2 Introduction to the country

Ethiopia is a country typified by a predominantly subsistence agrarian economy. The major
contribution of agriculture to the economy is evident from its share of the GDP that has var-
ied between 46% and 58% between 1980/81 and 1997/98, (Multat, 1999). In addition, it provides
a livelihood for 85% of the population, generates over 90 percent of the export revenue main-
ly from coffee (60 percent), and produces raw materials for the industries and food needed by
its fast-growing population, though hardly meeting these needs in the last three decades or
so. The per capita income level of the country in 2000 was US$100 (World Bank, 2002), from
only around $120 in the late 1980s.

Ethiopia has a total area of 1.223 million square kilometres (Ethiopia, 1992). Of the total
area of the country, 60% is said to be suitable for cultivation. A substantial proportion of this
land is rainfed, whereas irrigated agriculture covers only 4.6% (FDRE, 1997).

According to the 1994 population and housing census, Ethiopia’s human population num-
bered 53.5 million (CSA, 1998). In 2000, the population projection was 64.3 million, with an
average annual growth rate of 2.7 for the period of 1980-2000 (World Bank, 2002).

Ethiopia’s livestock population is the highest in Africa and the tenth highest in the world
(Togoe and Dejene, 1983; Jahnke and Getachew, 1983). The country’s livestock population
based on the 1985 survey was 30.6 million TLU (MoA, 1984; cited in FDRE, 1997).

Though land provides a means of livelihood for the majority of the population of the coun-
try, land resources are facing increasing degradation mainly due to water erosion in the form
of sheet and rill erosion (Constable, 1985; Hurni, 1993).

1.3 Problematic situation

Being one of the oldest civilisations in the world, Ethiopia has an agricultural tradition that
is over 2,500 years old. However, the land was brought into cultivation at different times in
history. Generally, the northern part of the country has experienced extensive agriculture for
along time, whereas the southwestern highlands, which show relatively less soil degradation,
were brought into agriculture in the last couple of centuries (Hurni, 1994). Generally, farming
is said to have been intensified gradually since the fourth millennium B.C., leading to subtle
soil erosion that had remained unnoticed for centuries (Galperin, 1981; cited in Mulugetta,
1988). Soil degradation due to extensive agriculture in the northern part of the country is pos-
tulated to have caused the collapse of the Axumite Kingdom in the seventh century A.D.,
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which was one of the earlier civilisations in the country. Consequently, the centre of domi-
nant civilisation gradually moved to areas with better soils. Lalibela between the 11th and
14th centuries, and Gonder and Menz, between the 16th and 17th centuries experienced the
same shift. The Gonder and Menz civilisations are also believed to have declined due to soil
degradation (Hurni, 1988).

The roles of the agricultural sector remain unsurpassed despite ill-conceived policy mea-
sures and development strategies that have crippled the sector over the centuries.

Prior to unification of the northern kingdoms, which took place in 1855-68, there was
widespread instability between tribes, religious groups and regional kingdoms. During the
monarchy (before 1974) internal instability and exploitation of the peasantry by landed classes
were notable agrarian problems, among others. During the military government (1974-91),
land tenure insecurity, war and the shadows of the centralised economy were the bottlenecks
of the agrarian economy. The economic policies pursued at that time included: a production
quotum based on fixed below-market prices, misguided co-operative movements, poor sup-
port services such as in extension, input supply and credit for smallholders, and forced vil-
lagisation, to mention a few. The 1990s came with the decentralisation of the state without
adequate pillars to readdress the cumulative negative consequences of the past. During these
historical epochs, there were human diseases, drought, livestock and crop diseases and pests
that tested the country’s development.

The extent of land degradation in Ethiopia was studied by different agencies at national,
watershed and plot level using standard technical procedures (EHRS; SCRP; EFAP -Vol. II, 1994;
World Bank, 1996; PDRE, 1997). Among these agencies, Ethiopia Highlands Reclamation
Studies (EHRS), financed by the FAO and the Swiss-financed Soil Conservation Research Project
(SCRP) are widely cited sources.

The EHRS estimated that half of the highland area (27 million ha) was significantly eroded,
and another 14 million ha were seriously eroded and left with relatively shallow soils. The
study designated over 2 million ha of land to suffer from irreversible erosion, which is said to
be unlikely to sustain farming in the future (Constable, 1985).

In the mid-1980s, the EHRS estimated soil loss in the Ethiopian highlands at 1,900 million
tonnes annually. Excluding about ten percent of the sediment that is carried away by
perennial rivers and adjusting for deposition within the highland, the soil loss from cropped
land is estimated at around 100 t ha' every year. About 80% of highlands erosion occurs on
croplands. The resulting on-site effect of erosion was estimated at about 2 percent annual
reduction in grain production. Agricultural cost of degradation from the mid-1980s to 2010
was estimated at a total of 15 billion birr, which is equivalent to a present value of birr 4.2
billion, at a 9 percent discount rate (Constable, 1985).

Hurni estimated rates of soil loss on slopes in Ethiopia at approximately 1493 million t yr*
and on average 12 t ha'yr' (Hurni, 1987; cited in Hurni, 1993). An estimated annual rate of soil
loss on croplands is 42 t ha'yr'. At this rate, the total soil of the present cropland will be
removed within 100-150 years. The resulting annual production loss due to soil erosion is
between 1 and 2%. An additional 1% loss to annual production due to biological soil deterio-
ration is estimated to take place (ibid.).

From the above discussion, the two widely cited sources on soil erosion in Ethiopia show a
substantial difference with respect to annual erosion rates. However, their annual loss to crop
production shows comparable trends.

In spite of the above-mentioned observations, a study by Bojo and Cassells (1995) argues
that previous analyses of soil erosion in Ethiopia have not made allowances for the re-deposit-
ed eroded soil within and between areas of productive land. A response to this argument from
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researchers at the University of Berne, Centre of Development and Environment (1997) dis-
agrees with their findings. They contend that the database used by Bojo and Cassells has lim-
itations. Dessaglegn (1998) also dismisses the claims of both the EHRS and that of the SCRP on
the grounds that the estimates provided by these sources are simplistic and misleading, and
have had disastrous policy implications.

Apart from the result of scientific studies on specific areas, the prevalence of erosion in the
country is directly visible in major watersheds and basins. In the north, the hills and moun-
tains have suffered from loss of vegetation cover and fertile topsoil, leaving bare stones
behind. This is visible from the thick mass of soil taken away by major rivers such as Abay (the
Blue Nile). The soil carried away by the river is partly the result of people’s style of resource
management in the upper catchments. The damage is clearly observable during the rainy sea-
son as the Abay river crosses over Lake Tana. The lake is coloured (brownish) with soils brought
down by Abay and its tributaries, showing the action of human agency along the catchment
like a mirror. In the south, the Rift Valley lakes with closed basins are threatened by siltation
due to the cultivation of hills and mountains in the catchments. One good example is Lake
Abaya with a total area of 1,070 square kilometres that is virtually coloured by reddish soil
from the drainage area of 14,487 square kilometres (FDRE, 1997). Lake Chamo that is separat-
ed from Lake Abaya by a small piece of land commonly called a ‘natural bridge’ does not show
a similar level of colour change’. Gullies and the total removal of the soil body are widely
observed phenomena on roadsides and riverbanks in many parts of the country. The other
clear evidence of soil erosion, if not the rate, is the siltation of Koka Dam, an important source
of hydroelectric power in the country. The dam was built in 1960 and now faces difficulties to
operate regularly due to siltation (Ministry of Water Resources, 1999). Power interruptions
during lower rainfall periods force the electric power authority to ration electric supplies by
zones.

Cereal production in Ethiopia averaged 5.7 million tonnes over the period 1980 to 1997. This
production was obtained from 4.8 million ha of land (with a yield of 1.19 tonnes per hectare).
Over the same period, cereal production increased by only 0.9% with a 0.3% increase in yield
per annum after 1994, due to an improved policy environment, increased availability of inputs
such as fertiliser and relatively good weather. However, the achievement of the mid-1990s was
not maintained due to bad weather in the subsequent years (Mulat, 1999).

While the country has a very large livestock population, for which it is said to rank first in
Africa and tenth in the World, performance of the sector remains poor. For instance, beef and
milk yields are 120 and 350 kg per animal per year, respectively (Jabbar, et al., 2000).
Performance of the sector is limited by a lack of feed and by animal diseases.

Forested land is said to be declining in Ethiopia at a rate of 6% per annum, i.e., between
150,000 to 200,000 ha per annum. At this rate the country’s forest resource will vanish with-
in 15 to 20 years (EFAP, Vol. II; 1994). An extensive crop production system is increasingly
threatening hillsides, mountains and grazing areas, aggravating the decline of vegetation
cover under different land-use systems. For instance, a study by Tolcha (1991) in the eastern
part of Ethiopia shows that 81.3 percent of visible erosion was due to human factors, whereas
the remainder was attributed to natural causes. Deforestation is evident from a shift of pri-
mary forest to secondary vegetation that is seen in the remaining hillsides and mountains,
with the exception of limited protected forests. Cultivated areas in the steep slopes are quick-
ly exposed to water erosion. This is even more serious in the areas where relevant soil and
water conservation practices are missing.

According to recent studies, centuries of dependence on agriculture and forestry for food

1 These differences are interesting to investigate in case there are any other reasons.
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and energy supplies has exposed the country to severe soil erosion. The country’s forested
land base has fallen from the reported 40 percent to less than 3.5 percent within about a cen-
tury (Aklog Laike, 1990; cited in FDRE, 1997). The estimate of 40% is far from being true accord-
ing to Ritler (1997) who based his argument mainly on traveller’s accounts from 1699-1865.

Agricultural and rural development in Ethiopia, although claiming that it includes
people’s participation, remain delivery-oriented in terms of its extension service rather than
encouraging farmers’ innovations. Extension systems formulate and promote ‘on-the-shelf’
package technologies that result from past research. The operation of the national extension
approach is modelled after the Sasakawa-Global 2000 extension approach. The overall organi-
sational framework of the system is designed on the basis of a locally developed extension
approach called the Participatory Demonstration and Training Extension System (PADETES)
(Tesfaye, 1999). Even though much is still desired on the technical side, methodological short-
comings can explain the limited success of one of the largest conservation programmes in
Aftica over the last two decades (Bekele-Tesemma, 1997).

With respect to the country’s research system, the research agenda has been identified by
researchers and approved through peer reviews. The farmers’ roles have been and still are very
passive in technology generation. A new direction of change in this regard is found in a series
of research strategies prepared by the newly reorganised Ethiopian Agricultural Research
Organisation (EARO) over the last five years. In addition to disciplinary areas of agriculture,
EARO’s research strategies include Farmer-Research-Extension Linkages. However, how farm-
ers participate in technology generation is still under consideration.

In the 1980s, a massive soil conservation programme was launched in Ethiopia using the
food-for-work incentive. During that period, 15% of the Ethiopian highlands that required
conservation efforts was covered (Hurni, 1988). In terms of physical works:

* about 600 km of earth and stone bunds were constructed on cultivated lands;

e about 300,000 km of hillside bunds were built for the afforestation of steep slopes;

* about 100,000 ha of hilly land were closed for regeneration of natural vegetation; and

» thousands of tree seedlings were raised in nurseries and transplanted on the afforestation
sites (ibid.).

14 Statement of the problem

Different explanations have been given to the low performance of agriculture in Ethiopia.
Commonly mentioned problems are drought, war, pests, insecurity of land tenure, population
pressure, soil erosion, overgrazing, deforestation, lack of efficient rural organisations, stag-
nant technology, distorted economic policies, weak institutional supports, etc.

These explanations often lead to solutions coming from outside the very community that
is facing the multitude of problems. The community’s indigenous knowledge on resource
management, local institutions and coping mechanisms were not given any attention.
Instead, the methodological approach used is the transfer of technology that suits research
and extension agencies. The introduction of a soil and water conservation programme is no
exception to this.

In the early 1980s, the Soil Conservation Research Project (SCRP) initiated soil erosion con-
trolled experiments in representative agro-ecological locations in the country. The overall
objective of the SCRP was to support soil and water conservation activities in the country. Its
specific objectives were:

* to monitor soil erosion damage, soil loss and runoff, catchment sediment loss and runoff,
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land use and production, and human and livestock parameters in seven research units rep-
resenting different agro-ecological zones?;

 to develop viable models of soil loss, runoff, catchment runoff, and sediment and produc-
tivity losses for the research areas, and to test their applicability for larger areas;

e to develop ecologically sound, economically viable, and socially acceptable conservation
measures and approaches in different research regions; and

e to train project personnel and to have research fellows to improve the country’s research
and implementation capability in soil conservation.

The research activities of the project were more or less similar in most of the research units.
The SCRP catchments and surrounding areas were conserved through mass mobilisation with
food-for-work and other incentives. The SCRP project was decentralised in 1996 and finally
phased out in 1998. The research sites are now managed by regional research systems.

This study revisits the way the project introduced its conservation practices, assesses
changes in farmers’ land-management practices both within the SCRP catchments and
surrounding areas, notes the time taken for any observable changes in land-management
practices, and draws lessons at the national level for initiating technical interventions.
Insights into these issues are of paramount importance for the country’s research and exten-
sion systems in promoting sustainable land-management practices.

The other focus of this study is on indigenous soil and water conservation methods.
Farmers in Ethiopia have developed a variety of soil and water conservation practices over
time. Unfortunately, adequate studies have not been made on indigenous soil and water con-
servation methods in order to design sustainable land-management practices, particularly
with respect to the role of social institutions in land management. This study deals with pre-
viously overlooked issues in indigenous soil and water conservation in Ethiopia. The focuses
of this study are therefore to understand the foundation of indigenous soil and water conser-
vation and to assess the current situation and bottlenecks. This aspect of the study provides
insights into the shortcomings of the technical interventions that have characterised formal
soil and water conservation initiatives in Ethiopia over the last three decades.

This research deals with a range of factors that are likely to influence farmers’ decisions on
soil and water conservation. These include: social, economic, institutional, biophysical and
technological issues. The study employs different levels of analysis, as deemed necessary;
these are the plot, farm, household and watershed levels.

In the end, active soil and water conservation is the outcome of farmers’ decisions and
actions. Change in the current rather disastrous trends in soil erosion in Ethiopia can only
come about from changes in land use by farmers. This land use is not easy to affect by regu-
lations, subsidies and other impositions. Land use can only be changed on a voluntary basis.
Farmers must understand and profit from the changes. Therefore, it is of paramount impor-
tance to understand farmers’ soil and water conservation practices.

15 Objectives of the study

The overall objective of this study is to examine the land management behaviour of Ethiopian
farmers with specific reference to soil and water conservation, by analysing individual and
collective reasons for using indigenous technical knowledge and/or technologies from formal
research institutions.

2 Six out of seven research units are located in the present Ethiopia while one of the units is located in Eritrea.
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The specific objectives are:

to assess farmers’ response to SWC introduced by the SCRP;

. to understand farmers’ knowledge and attitudes with respect to soil erosion and SWC;

. to identify farmers’ SWC practices;

. to identify determinants of SWC among small farmers within and across agro-ecological
and socio-economic environments; and

5. to identify alternative approaches and strategies to promote improved soil and water con-

servation practices.

AW N =

1.6 Research questions

An understanding of farmers’ land management practices in general and that of soil and
water conservation in particular requires a holistic approach, rather than a reductionistic dis-
cipline-oriented research study. This approach is combined with survey research to develop an
understanding of farmers’ land-management practices at the household and watershed levels.
Each farm household has its objectives and opportunities. Attempts to achieve the objectives
involve a balance between opportunities and constraints. Thus, farmers’ perception of
resources, natural and social environments, and their specific land-management knowledge
and skills need to be examined to understand their management decisions. The present land-
scape is the result of the past pattern of resource utilisation that was found to be socially
desirable and appropriate according to the prevailing level of know-how. Repairing the dam-
age done certainly requires an understanding of the root causes of the problem, their dynam-
ics and determinants.

With this in mind, this study tries to reveal farmers’ soil and water conservation practices
in a broader land-management perspective. The analysis is made in a historical context to help
understand the current land-management practices and their problems. It deals with both
indigenous and introduced soil and water conservation technologies. This approach was
adopted first because of variations of farmers’ practices in both indigenous and introduced
practices. And secondly, such an approach gives the opportunity to examine the dynamics of
farming systems.

The specific research questions dealt with are:

1. What are farmers’ responses to the SWC initiatives introduced by the SCRP?

2. What are the farmers’ knowledge and attitudes on soil erosion and SWC?

3. What do farmers do to conserve soil and water on their farms?

4. What are the determinants of SWC among small farmers within and across socio-economic
and agro-ecological environments?

5. How can constraints to promote SWC practices be overcome?

1.7 Relevance of the study

Formal and organised intervention in soil and water conservation in Ethiopia dates back to
the 1970s. This was mainly triggered by the famine relief operation from 1973 onwards, which
was further intensified by another famine in 1984. The focus of intervention over the last
three decades was mainly technical without due consideration of social, economic and insti-
tutional factors. This study, which focused on an understanding of farmers’ views, is of
paramount importance to the country’s natural resource management.
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With respect to research and extension, among others, this study comes up with a suggestion
for a strong farmers’ participatory framework that will guarantee a technology generation and
utilisation process that takes into account farmers’ knowledge, attitudes and practices that
ultimately determine the kind of land-use techniques that will be adopted. Thus, understand-
ing farmers’ current land-management practices is a good entry point.

1.8 Organisation of the thesis

This thesis argues that farmers’ land management, as a concrete behaviour, is a result of the
interplay of several socio-economic, institutional and technical variables, which are also affect-
ed by emergent behaviour from these interactions. Thus, a better understanding of land man-
agement can only be achieved if one tries to understand the interrelationships among these
variables. Furthermore, this study argues that entry points and actions for improvement
become clearer with such a holistic approach.

Chapter two provides the physical setting for this study. It includes a discussion of the rela-
tionship between the physical environment of Ethiopia such as its land features and rainfall
that are closely related to forces of erosion, farming systems, social and institutional factors
such as population, rural institutions, land tenure, research and extension organisations and
environmental policies.

Chapter three deals with the theoretical and analytical framework of this study. The determi-
nants of land management are complex and manifest themselves at various levels and among
various actors, often with different responses. Owing to this, the study draws on various theo-
retical perspectives and concepts to explain field observations reported in Chapters 5 to 7. The
theoretical perspectives are land degradation and intensification, planned change and devel-
opment intervention, farming systems, indigenous knowledge, social learning, and an attitude-
behaviour model. Following that, the chapter presents empirical studies and an analytical
framework.

Chapter four presents the general methodology employed in the study, while each case study
also has its own detailed methodology section. Issues dealt in this chapter include; the selec-
tion of study units, methods of data collection and analysis.

Chapter five presents a case study of indigenous soil and water conservation practices from
Konso, in southwestern Ethiopia. A discussion about indigenous SWC methods is by no means
unique to Konso and has taken place in other case study areas as well. The Konso case is how-
ever here given special emphasis due to its widespread use of indigenous SWC methods that
have existed for over four centuries. This thesis uncovers the historical background of the sys-
tem, its knowledge basis, institutions that facilitate a process of innovation and mechanisms of
social learning. Furthermore, critical arguments as to whether it is possible to adapt Konso’s
case to other areas, as well as a description of its current situation and future prospect are dis-
cussed.

Chapter six and seven are intervention cases that deal with the Soil Conservation Research
Project (SCRP) at Wolaita and Wello, in southern and northern Ethiopia, respectively. Here the
focus is on how farmers have responded to the interventions introduced by the SCRP. The chap-
ters provide a biophysical and socio-economic background of the area, followed by an in-depth
analysis of farmers’ knowledge about, perceptions on and practices for SWC. The chapters end
by discussing farmers’ responses to the SCRP intervention.

Chapter eight presents a synthesis of the case studies. It addresses the major lessons learned
and identifies the determinants of SWC at the micro and macro levels. Finally, the chapter clos-
es the thesis by presenting issues for further research.
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2 Context of the Study

2.1 Introduction

The purpose of this chapter is to provide a contextual setting for the present study. Section 2.2
deals with the physical environments of Ethiopia where its topography, climate, soils, vegeta-
tion and agro-ecological zones are briefly discussed. Sections 2.3 and 2.4 respectively deal with
population pressure and rural organisations. Following that, the chapter dwells on farming
systems and technology in section 2.5. Thereafter, section 2.6 presents a historical profile of
land tenure in the country. Sections 2.7 and 2.8 present an overview of agricultural research
and extension in Ethiopia. The final section (2.9) discusses environmental policies in Ethiopia.

22 Physical environment of Ethiopia

221  Topography

Ethiopia covers a geographic area of about 1,223 million square kilometres (Ethiopia, 1992).
The country is characterised by diverse topographic features. It is noted for its high moun-
tains, a few of which exceed 4,000 masl. For instance, Ras Dashen is 4,620 masl. The largest
share of the country’s land falls under what is often called the ‘lowlands’ (55%), whereas the
remaining area falls under the ‘highlands’. The demarcation line between the lowlands and
highlands is 1,500 masl (FDRE, 1997a). The highlands are divided into two parts by the Rift
Valley, which runs from the northeast towards the southwest. More than 80% of Ethiopia’s
human population and about 60% of its livestock population depend on the highlands, which
are suitable for agriculture and human settlement.
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Four topographic regions are recognised in Ethiopia (WCMC, 1991). These are Wurch (2,900 to
3,500), Dega (2,500 to 2,900 masl), Weyandega (1,800 to 2,400 masl) and Kola (below 1,800 masl).

The terrain is characterised by an undulating landscape, which is extremely vulnerable to
water erosion, particularly when ecological disturbance occurs due to removal of vegetation.
According to Constable (1985), 23% of the highlands falls within the slope category of less than
8%, while 18% of the highlands is estimated to have slopes of between 8 and 16%. About 60%
of the highlands have slopes that exceed 16%, while 34% of the area exhibits slopes that exceed
30%. The distribution of slopes in the three highland agro-ecological zones is given in table 2.1
below.

Table 2.1: Slope and area coverage in highland agro-ecological zones

Zone Slope (%) (‘000) km?* Percent of total
High Potential Perennial 0-8 15 104
8-16 31 21.5
16-30 39 271
>30 59 41.9
Total 144 100
High Potential Cereal 0-8 44 33.5
8-16 22 16.8
16-30 26 19.8
>30 39 29.8
Total 131 100
Low Potential Cereal 0-8 38 25.3
8-16 25 16.7
16-30 42 28.0
>30 45 30.0
Total 150 100

Source: Constable, M. (1985). Ethiopian Highlands Reclamation Study (summary). Working paper 24. Land Use Planning and
Regulatory Department, Ministry of Agriculture and FAO, Addis Ababa.

222 Climate

Climate is a crucial physical factor that determines land-management practices for agricul-
ture. Farming systems that prevail in Ethiopia are partly the result of climatic situations that
affect the soil fertility, vegetation and length of the growing period. The climate in Ethiopia
is highly determined by the topographic conditions of the country (Westphal, 1975; McCann,
1995). This is reflected in its temperature and rainfall quantity and distribution. The average
annual temperature varies between 20 and 29 degrees centigrade. Rainfall ranges from 200
mm per year up to 2,700 mm for the southwestern part of the country (FDRE, 1997a). The aver-
age rainfall decreases from the southwestern margins of the Ethiopian highlands eastwards
to the Horn of Africa (Westphal, 1974).
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Following rainfall and temperature patterns, four traditional seasons are known in the
country. These are: Kiremt, Bega, Belg and Tsedey. Kiremt is the wet season (June-August/
September), while Bega is the dry season (October-February). March to May (Belg) is the short
rainy season in the north and the central highlands, while it is the main season for some areas
in the south. The distribution of rain between Kiremt and Belg creates a bi-modal rainfall pat-
tern in the country. Unlike the temperature, its rainfall shows high variability. Rainfall vari-
ability in both quantitative and temporal distribution is one of the primary agricultural prob-
lems reported in all corners of the country.

223 Soils

Ethiopia’s soils are formed from three types of parent rock (Last, 1962; cited in Westphal,

1974):

 the granites of the crystalline basement which tend to form shallow, sandy soils;

 the volcanic rocks, such as basalts, which tend to produce fertile loams, generally red in
colour, but sometimes black; and

* the limestones and sandstones which form shallow, poor, sandy soils.

According to the assessment so far, there are 18 soil type associates in Ethiopian. The major
ones are: Lithosols, Nitosols, Cambisols, Regosols, Vertisols, Fluvisols, Xerosols, and Acrisols.
Among these Nitosols, Cambisols and Vertisols account for 23%, 19% and 18% of arable lands
respectively. It is noted that the exact characteristics and distribution of the Ethiopian soils
are still not fully documented and mapped (EARO, 2000a).

224  Vegetation

Vegetation is one of the biological features resulting from the integrated forces of topography
and climate. Speaking from a biophysical point of view, the Kola zone is characterised by
steppe, savanna and woodlands, while dense forests occupy the Weynadega zone. Savanna and
steppe formation occurs in the lower part of Dega too. The Wurch zone is covered by montane
forests and alpines (WCMC, 1991). Apart from the Wurch zone, which has massive, high moun-
tains and a few extremely inaccessible areas, the rest of the country has changed to a cultur-
al landscape. This is because of human interference in the form of parks, livestock grazing,
bush fires, and farming (commercial or smallholder) that has greatly changed the natural veg-
etation.

22.5  Agro-ecological zones

The interaction between biophysical and socio-economic factors has resulted in a classifica-
tion of five different agro-ecological zones in Ethiopia (Constable, 1985). These are: the High
Potential Perennial (HPP), the High Potential Cereal (HPC), the Low Potential Cereal (LPC),
Agro-pastoral (AP) and the Pastoral (P) zones. Zones with perennial and cereal crops fall in the
highlands, whereas, the two forms of pastoral systems fall in the lowlands. It should be noted
that this classification is based on an assessment in the early 1980s.
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This study covers three of the above agro-ecological zones; Wello, in the LPC zone of the
northern highlands; Wolaita, the HPP of the southern highlands; and Konso in the AP area
(see Map 1). This last area is better described as seed-hoe-terrace, after Westphal (1975).

Map1: Location of the study areas in Ethiopia

South Wello site

Wolaita site

Konso site 1 E E Eu

23 Population pressure

A record of the Ethiopian population first appeared in the early 1960s. Before the first nation-
al population and housing census in May 1984, population estimates were based on sample
surveys. The second national population and housing survey was carried out in 1994. The
existing data show rapid population growth during the last three decades.

In 1960, Ethiopia’s population was estimated at 23.5 million, with a 2.0% annual rate of
growth. In 1984, the census data revealed that Ethiopia’s population numbered 42.2 million,
with an annual growth rate of 2.9%. Since then the growing rate of Ethiopia’s population
increase has attracted the attention of policy-makers and the international community. In
1994, the population reached 53.5 million at an annual growth rate in excess of 3.0% (CSA,
1998). The country’s population is expected to double after 25 years, based on the 1992 rate of
increase (about 3%). On the same basis, the population of the country is projected to reach 94
million and 140 million in the years 2010 and 2025, respectively (Jones, 1990).

During the time of the monarchy (before 1974), population pressure was not explicitly asso-
ciated with resource degradation. However, there were considerable initiatives in environ-

30



mental conservation and protection. These were achieved through the establishment of dif-
ferent authorities for forestry and wildlife. This has by and large served to increase
government revenue at the cost of rural people who are denied access to the resources in the
national parks and state forest. The issues of soil erosion and food security are not included
in the primary agenda for development. During the reign of Haile Sellassie, tax incentives
were given to bring more land under cultivation (Pankhurst, 1966).

An appreciation of a large human and livestock population is deeply-rooted in the value sys-
tem of Ethiopians. The previous acceptance of a large human population can be ascribed to
continuous regional tribal conflicts, which more often than not led to bloody conflicts. In
addition, high human mortality has also contributed to the attitude favouring large numbers
of children who are often seen as both assets and insurance during old age and times of
calamity. Besides being one of the essential resource bases for survival, livestock is also seen
as a sign of social status. Animals are used in cultural and religious ceremonies, and as a
means of exchange and settlement of social and state commitments. These value systems have
been reinforced because of risks of animal disease, in addition to man-made and natural dis-
asters.

The image of population among state and scholars began to change in the 1970s and 1980s.
Population growth came to be seen as one of the major causes of land degradation in Ethiopia.
This theory subscribes to the Malthusian school of thought and claims that population
growth causes an increased demand for fuelwood, crop- and grazing lands, which cause clear-
ing of trees for cultivation (see 3.2.2 for details). This problem is said to be reinforced by aggra-
vated erosion, which is created by the removal of the vegetative cover and crop residues, and
the diversion of dung that apparently reduces land productivity. This view is widespread in
the government reports (EFPA, 1994; FDRE, 1997a). For instance, EFAP (1994) states that *... pop-
ulation density in the HPC zone will increase from a 1985 level of 62 to 166 persons/km’ in
2015. The livestock population is also growing at 1.1 percent per annum, resulting in serious
overgrazing...

Paradoxically, this conviction did not lead to a family planning campaign to tackle the per-
ceived root cause of resource degradation; i.e., population pressure. Instead, a massive physi-
cal soil and water conservation and tree-planting programme was carried out in the 1980s,
which is the technical option. However, a state-led resettlement programme that involved
200,000 families, with an average of three people per family of settlers took place after the
mid-1980s (Pankhurst, 1990). In 1994, the government issued a population policy, which
targets a decrease in human fertility rates. According to the policy, it is envisaged to reduce
fertility from 7.5 to 4%. It is worth noting that the existing population is enough to intensify
the resource pressure for a few decades to come.

2.4 Rural organisations

Discourse on the impacts of rural organisations dominates the post-monarchical era of
Ethiopia. These works revolve around organisations created by the Derg in its pursuit of social-
ist transformation, i.e., the Peasant Association (PA), Service Co-operatives (SC) and Producers’
Co-operatives (PC). There are several studies, which have focused on the evolution of these
institutions in the country and their impacts on the agrarian economy (Dessalegn; 1984, 1990;
Mengistu, 1986; Aster, 1982). Thus, it suffices to mention only the most relevant issues to t