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ABSTRACT

The main objective of this study was to evaluate the farmers’ perception on soil erosion and their
use of structural soil conservation measures. The data for this study was collected via interviewees,
key informants and field observations. Farmers perceived indicators of the existence of erosion and
soil fertility loss differently. For many farmers, gully development and stoniness of soil were main
indicators to soil erosion on their land. Others recognize by observing soil color. They also
perceived well the causes of soil erosion in their lands as slope steepness of cultivation fields,
ceaseless cultivation and absence of fallowing with many time preparations of soil for cropping;
still other causes have great roles. Severity of soil erosion in the study area explained as severe,
moderate, minor soil erosion and a few cultivation fields had no erosion risk. Consequently,
farmers well understood the results of severe soil erosion on their farms and recognized as loss of
topsoil, reduction of yield over time, loss of vegetation cover and grasses, change in soil color,
requiring high input and management, formation of uncross-able gullies, lack of farm land and
grazing field, and out migration.

Structural soil conservation measures practiced in the study area included cutoff drains, soil
bunds, fanya juu, waterways, check dams, and trench digging. Yet farmers have been using
biological and agronomic soil conservation measures either separately or in combination with
structural soil conservation measures. Practices of structural soil conservation measures have been
influenced by many factors. Aged farmers have practiced structural soil conservation less likely
than young farmers. Female farmers also showed high interest towards structural soil
conservation, yet they invested little and rarely practiced. On the contrary, educated farmers,
household sizes, farmers involved in off farm jobs, perceiving soil erosion well, having contact with
DA and training provide a fertile ground for increased practice of structural soil conservation
measures.

Soil conservation efforts need hand- in- hand cooperation with concerned experts while planning
and implementation. To effectively plan for soil conservation measures application and introduce
new techniques to manage resources in the right way, it is necessary to involve local farmers and
have knowledge of local concepts such as that of soil classification, soil quality, soil fertility and

soil erosion.

IX



CHAPTER ONE

INTRODUCTION

1.1. General Background

Soil is an important resource, which needs much attention in its use and management. It is the soil
which nourishes and provides with required needs for the whole of nature. The whole of creation
depends on the soil which is the ultimate foundation of our existence (Fillou, 1862). Because soil is
formed slowly, it is essentially considered as a finite resource. In many rural areas of the
developing countries, land resources including soil, forest and water are under serious threat of
degradation (Duraiappah, 1998). For the rural people, environment and natural resource
degradation directly translates into a worsening of their means of sustenance (Yeraswork, 1995).
As studies reveal (Hurni, 1986), high intensity of rain, extensive deforestation, improper farming
practices, overgrazing and population pressure on resources have resulted in severe land
degradation. One of the major factors of land degradation is soil erosion (Alemneh, 1990). As a

result, the severity of the global erosion problem is becoming widely appreciated.

About 80% of agricultural land in the world is suffering from moderate to severe soil erosion, and
10% suffers slight to moderate erosion (Pimentel et al., 1995). Ethiopia is not an exceptional; it is
facing severe and continuous soil erosion. Soil erosion is a root cause of land degradation and the
most dangerous ecological process in the country (Ludi, 2004). In Ethiopia the impact of soil
erosion was recognized after the 1973 famine occurred in the country. Since then, the Government
of Ethiopia initiated a massive program of soil conservation and rehabilitation in the highly
degraded areas, which involved the mobilization of over 30 millions peasants’ workdays per year

(Hurni, 1986).

In protecting soil erosion, as many studies indicate, soil conservation activities in Ethiopia are an
old history (Gedeno, 1990). The indigenous soil conservation practices have been practiced in
various parts of the country. An interesting example is the terracing activity of Konso farmers in
Southern Ethiopia. Other soil conservation measures including fallowing, crop rotation, strip

cropping, manuring, ditch building are practiced extensively.



As part of the mass mobilization efforts, between 1975 and 1989, terraces were built on 980000
hectares of cropland; 208000 hectares of hillside terraces were constructed and 310000 hectares of
highly denuded lands were re-vegetated (Kruger et al., 1997; Teklu and Gezahegn, 2003). On the
contrary to these considerable efforts and achievements, the country is still losing an appreciable

amount of precious topsoil annually. Thus, the required level of conservation has not been met yet

(Yohannes, 1994).

In Ethiopia soil conservation has been carried out with limited success. There is less-willingness to
accept and maintain the extensively introduced practices of soil conservation. Besides, soil erosion
is a major contributor to the prevailing food insecurity of Ethiopia. Thus, soil conservation is vital
to the achievement of food security, poverty reduction and environmental sustainability in the

country (Woldeamlak, 2007).

Ervin and Ervin (1982) declared that farmers’ perception affects positively the adoption and efforts
of soil conservation. Farmers’ perception to use soil conservation measures, especially in low-
income countries, can be influenced by a complex set of socio-economic, demographic, technical,
institutional and biophysical factors (Feder et al, 1985). Various studies (Ervin and Ervin, 1982;
Bekele and Holden, 1998; Pender and Kerr, 1998; Lapar and Pandy, 1999; Makoha, et al., 1999)
have identified the factors that affect farmers’ adoption of practices that control erosion and
enhance long-term production and productivity. For instance, technologies that conserve soil may
not be compatible with the socioeconomic settings of the farmers. Some technologies may be
expensive because they require the limited resources the farmer has and end up with little success.
Still other technologies may control erosion but do not result in fulfilling the immediate needs of

the farmers (Ervin and Ervin, 1982).



1.2. Statement of the Problem

Ethiopia is one of the most densely populated countries in Africa with over 90% of the population
deriving their livelihood from agriculture and natural resource-based enterprises (Bekele and
Holden, 1998). In Ethiopia, land degradation, low and declining agricultural productivity, and
poverty are severe and interrelated insecurities that totally appear to feed off each other. Since the
early 1980’s, the donors and the government have supported large efforts to promote soil
conservation and environmental rehabilitation in Ethiopia. More recent past soil conservation
measures relied largely on Food for Work (FFW) programs as an incentive and emphasized on
labor-intensive conservation activities such as terracing, building bunds and planting trees (Bekele

and Holden, 1998).

But the consensus appears to be that many past soil conservation programs were disappointing for a
number of reasons: they used an unsound “environmental narrative” to promote large scale, top-
down interventions; gave inadequate consideration to farmers’ perspectives, constraints, and local
conditions; provided limited options to farmers; and in some contexts promoted options of very
limited profitability (Bojo and Cassels 1995; Hoben 1996; Bekele and Holden 1999). “One- size-
fits-all” approaches will not solve land management problems in the heterogeneous environment of
the Ethiopian highlands (MoARD and World Bank, 2007). A more nuanced strategy involves
identifying which land management options work, and where; providing farmers with an array of
potentially effective options and combinations of options; identifying constraints to adopting

appropriate options; and addressing those constraints through policies and investment programs.

Hadiya zone is one of the thirteen zones of the Southern Nations, Nationalities, and people’s
Region (SNNPR) of Ethiopia. A large part of the zone’s land is exposed to severe soil erosion, land
fragmentation, deforestation and land pressure. As a result, the soil becomes unable to satisfy the
rapidly growing demands of population. The Soro district of Hadiya zone has been exploited and
degraded continuously. As a result, majority of rural inhabitants are suffering from food insecurity.
This is mainly because of that the soil is incapable to support cultivation caused by soil erosion and

its related problems. In the area, erosion problems and measures to tackle were rarely investigated.



Although structural soil conservation methods are widely represented as having significant
environmental, economic, social and political benefits for both individual landholders and the wider
community, adoption of such measures is commonly perceived to be slow.

Consequently, severe erosion continues to affect the farmers’ livelihoods. The rich top-soils have
been washed off by runoff and the remaining sub-soils are exposed and generally deficient in

available minerals.

Perceiving soil erosion as a problem by farmers is an important determinant of conservation
practice. Moreover, the farmers’ attitude towards the structural soil conservation and
implementation of measures can be influenced by different issues. Yet, factors affecting practice of
structural soil conservation measures by farmers have not been closely examined in the area and
often poorly understood. This study, therefore, attempted to investigate farmers’ perception on soil

erosion and structural soil conservation measures.

1.3. Objectives of the Study

The main objective of this study is to evaluate farmers’ perception on soil erosion and their use of
structural soil conservation measures. More specifically, this study will attempt: -
A. To assess farmers’ perception on the causes, extent and consequences of soil erosion;
B. To evaluate their perception on structural soil conservation measures;
C. To explain factors that influence farmers’ use of structural soil conservation measures; and
D.

To investigate the effectiveness of practiced structural soil conservation measures.
1.4. Research Questions

Understanding farmers’ perception of soil erosion and its impact is a very necessary position in
promoting structural soil conservation measures. Therefore, this study attempts to answer the
following research questions:

1. How farmers perceive the causes, extent and consequences of soil erosion?

2. How farmers perceive structural soil conservation measures?

3. What factors influence farmers’ practice of structural soil conservation measures?

4

Which structural soil conservation measures are dominantly practiced?



1.5. Significances of the study

The results of this study will have contributions in identifying implemented soil conservation
practices by farmers and their effectiveness in controlling soil erosion. Secondly, it will be used as
a stepping stone to examine farmers’ perception on soil erosion and conservation measures in other
study areas with modification to immediate issue. Moreover, it will help as a reference for other

studies in the area with similar or other themes of study.

1.6. Delimitation and Limitations of the Study

In Soro district, farmers’ perception on soil erosion and soil conservation, particularly structural
measures to control soil erosion by water had not been investigated. This issue requires immediate
solution in order to enhance agricultural productivity and soil fertility. The study is mainly focused in
the issues mentioned above in Soro district because it is not promising to investigate other problems

at the same time due to the resource inadequacy and constraints.

1.7. Organization of the Thesis

This study is organized into six chapters. The first chapter provides with an overview and the issues
which attempted to address and achieve at the end of study. This is followed with related literature
reviews in which the previous researches and thought related to farmers’ perception on soil erosion
and the use of structural soil conservation measures are reviewed. The third chapter describes the
methodology used to collect relevant data and how collected data are analyzed. Chapter four
illustrates the study area with its soil resources endowment, climate, water resources, land use, crop
production, socioeconomic characteristics, and soil and water conservation activities in the study
area. The fifth chapter presents the results of study. Finally, chapter six gives conclusion and

possible recommendation based on the results of the study.



CHAPTER TWO

REVIEW OF RELATED LITERATURES

2.1. Soil Erosion in the World

Much of the world has been facing increasingly serious soil erosion of various degrees caused by
both natural and human factors as well as its consequent environmental deterioration. The loss of
soil through land degradation processes particularly by erosion is one of the most serious
environmental problems. Pimentel (2006) has argued that the reduction in water availability due to

land degradation and soil erosion is a major global threat to food security and the environment.

More than 80% of land degradation is due to soil erosion out of which 56% is due to the water
induced soil erosion (Oldeman, 1992). During the last few decades, nearly one-third of the world's
arable land has been lost by erosion and continues to be lost at a rate of more than 10 million
hectares per year (Pimentel et al, 1995). As to this study, with the addition of a quarter of a million
people each day, the world population's food demand is increasing at a time when per capita food

productivity is decline.

Erosion by water is a primary agent of soil degradation at the global scale, affecting 1094 million
hectares, or roughly 56% of the land experiencing human induced degradation (Oldeman, 1992).
Likely, soil from the world's croplands is being swept and washed away 10 - 40 times faster than it
is being replenished. Even, one rainstorm can washes away several millimeters thick soil. When we
consider a hectare, it would takes 10s tons of topsoil - or several decades and even centuries if left
to natural processes - to replace that loss (Pimentel et al, 1995). Furthermore, the same study clarify
that croplands are the most susceptible to erosion because of repeated cultivation and the continual

removal of plant cover.

Since 1945 moderate, severe, extreme soil degradation has affected 1.2 billion hectares of
agricultural land globally, an area size of China and India combined. Some 80 percent of this
degradation has taken place in developing countries (Hawken et al, 1999, cited in Melville, 2006)

and most countries lack sufficient resources to repair degraded land.



2.2. Soil Erosion in Ethiopia

Natural resource degradation is the main environmental problem in Ethiopia. The degradation
mainly manifests itself in terms of lands where the soil has either been eroded away and/or whose
nutrients have been taken out to exhaustion without any replenishment (Million and Kassa, 2004).
The majority of the farmers in rural areas of Ethiopia are subsistence-oriented, cultivating
impoverished soils on sloppy and marginal lands that are generally highly susceptible to soil

erosion and other degrading forces.

Soil degradation is one of the most serious environmental problems in Ethiopia. The Ethiopian
highlands have been experiencing declining soil fertility and severe soil erosion due to intensive
farming on steep and fragile lands and other factors attributed to population pressure (Hurni, 1993).
Soil erosion is a phenomenon, which mainly occurs in the highlands of Ethiopia (areas>1500
meters above sea level) which constitute about 46% of the total area of the country, support more
than 80% of the population, and account for over 95% of the regularly cultivated land and about

75% of the livestock population (Bekele and Holden, 1999).

In Ethiopia, erosion averages 42 metric tons per hectare per year on currently cultivated lands and
70 metric tones per hectare per year on formerly cultivated degraded lands (Hurni, 1988). About
45% of the total annual soil loss in the country occurs from cultivated fields, which accounts for
only 15.3% of the total area (EPA, 2003). The latest land degradation estimates indicate that out of
the 52 million hectares of land making up the highlands of Ethiopia, 14 million hectares are
severely degraded, 13 million hectares are moderately degraded and two million hectares have
practically lost the minimum soil cover needed to produce crops (DCI, 1997). According to Girma

(2001), Ethiopia loses annually 1.5 billion metric tones of topsoil from the highlands by erosion.

A study by Bekele and Holden (1998) shows that the problem of soil erosion is compounded by the
fact that some farmers dismantled the conservation structures built in the past through food for
work incentives. Consequently, in Ethiopia land degradation in the form of soil erosion and
declining fertility is serious challenging agricultural productivity and economic growth (Mulugeta,
2004). Soil erosion by water is by far the greatest land degradation problem. As Johnson and Lewis
(1995) stated that the most ubiquitous cause contributing to agricultural land degradation was soil
erosion. EFAP (1994) also made clear that measures of land degradation usually focus on the

severity of soil erosion.



Water erosion not only removes nutrients but also reduces thickness and the volume of water
storage and root expansion zone (Abiy, 2007). Under extreme gully erosion, farm activities are
extremely affected. The magnitude and rate of soil erosion continued to increase despite the
considerable efforts made during the past three decades. Hence, many studies attribute water
erosion, particularly on cropland, as a major cause for such a high level of soil erosion in Ethiopia
(Hurni, 1988; Bekele and Holden, 1998). The role of overgrazing is significant in fueling soil

degradation process since it is integrated into a smallholder farming system (Kibrom, 1999).

2.2.1. Extents of Soil Erosion

During the last 40 years, nearly one-third of the world’s arable land has been lost by erosion and
continues to be lost at a rate of more than 10 million hectares per year (Pimentel et al., 1995). The
problem of soil erosion in developing countries is not as parallel as in so called developed
countries. Although many countries of the world suffer from the problem of accelerated soil
erosion, the developing countries suffer more because of the inability of their farming populations

to replace lost soils and nutrients (Erenstein, 1999, Cited in Selamyihun, 2004).

Ethiopia is one of the third world countries affected by soil erosion severity and is one of the most
environmentally troubled countries in sub-Saharan Africa (Fitsum et al., 2002). In Ethiopia, the
largest proportion of the degraded land is situated in the Woinadega agro-climatic zone where
about 72% of cultivated land of the country is concentrated (Zewdie, 1999). Moreover, in the
Ethiopian highlands, soil degradation and desertification are major issues since agriculture and
deforestation have been practiced here for over 2500 years (Hurni, 1991), combined with the
insecure rainfall, low technology levels and an increasing population it poses a major threat to

agricultural productivity (FAO, 1986; Tewodros et al., 2008).

The living conditions of the rural poor in Ethiopian highlands have been worsening because of
drought and increasing deterioration of the quality and quantity of natural resources, which are the
main basis of subsistence agriculture (Yitayew et al., 2006). The same study predicted that serious
soil erosion is estimated to have affected 25 per cent of the area of the highlands to the extent that
they will not be economically productive again in the foreseeable future. The capacity of the

highland farming communities to sustain production is, therefore, under serious pressure.



Wood (1990) described severity of soil erosion in Ethiopia and indicated that erosion reduces the
countries food production by 1-2 percent annually. According to EFAP (1994), every year 20,000-
30,000 ha of cropland in the highlands is brought out of production due to soil erosion and the
consequent land degradation and by the year 2000 some 2.4-3.8 million people were expected to be
affected. The same study also predicted that by the year 2010, some 10 million highland farmers’

cultivation land would have been destroyed if land degradation continued by the same rate.

2.2.2. Causes of Soil Erosion

Soil erosion is a natural process and worldwide phenomenon. Today soil erosion has increased to
the point where it far exceeds the natural formation of new soil. As the demand for food climbs, the
world is beginning to mine its soils, converting a renewable resource into a non-renewable one
(Brown and Wolf, 1984). The problem of soil erosion is not only the threat for the developing
countries, but also it is the threat for agriculturally sophisticated world. For instance, Brown and
Wolf (1984) describe that even in an agriculturally sophisticated country like the United States; the
loss of soil through erosion exceeds tolerable levels on some 44 percent of the croplands. The
ceaseless growth demand for agricultural products contributes to soil erosion in many ways. Thus,
throughout the Third World, farmers are pushed onto steeply sloping, erosive land that is rapidly
losing its topsoil. In other areas farming has extended into semiarid regions where land is

vulnerable to wind erosion when plowed (Brown and Wolf, 1984).

In Ethiopia the severity of soil erosion can be attributed to intense rainfall and rugged and dissected
nature of the topography with nearly 70 percent of highlands having slopes exceeding 30 percent.
Rapid population growth, cultivation on steep slopes, clearing of vegetation, and overgrazing are

the main factors that are accelerating soil erosion in Ethiopia (Lulseged and Paul, 2008).

In the highlands of Ethiopia, deforestation has reduced tree cover to 2.7 % of the surface area,
About 50-60% of the rainfall is estimated to be lost as run off, carrying 2-3 billion tones of the top
soil away annually (Hurni, 1988). The annual rate of soil loss in the country is higher than the
annual rate of soil formation. Hence, the underlying cause for the excessive rate of soil loss is the
unsustainable exploitation of the land resource which is manifested by extensive de-vegetation for
fuel wood and other uses and expansion of cultivation and grazing into steep land areas (Kibrom

and Lars, 2000; Woldeamlak, 2003; Aklilu and de Graaff, 2006).



Besides, despite the considerable efforts made to develop and promote different types of soil and
water conservation technologies, acceptance, adoption and sustained use by the land users have not
been widespread for various reasons (Bekele and Holden, 1998; Aklilu and de Graaft, 2006;
Alemayehu, 2007; Woldeamlak, 2007). Soil erosion is as well caused by lack of efforts in
conservation and largely remains a problem to be tackled at ensuring food security, poverty
reduction and environmental sustainability. Soil erosion has led to the degradation of agricultural
land and consequent reduction in agricultural production thus exposing the population to food

insecurity (Paulos et al., 2004).

2.2.3. Consequences of Soil Erosion

According to Brown and Wolf (1984), the loss of topsoil affects the ability of land to grow food
crop in some ways. It reduces the inherent productivity of land, both through the loss of nutrients
and degradation of the physical structure. Erosion results in higher fertilizer requirements, and
lower yields. When there is a loss of topsoil, they may increase land productivity by substituting
energy in the form of fertilizer, or through irrigation to offset the soil’s declining water absorptive
capacity. A loss of topsoil may experience either a loss in land productivity or rise in costs of

agricultural production and conservation.

Moreover, Brown and Wolf (1984) stated as the apparent increase in soil erosion over the past
generation is not the result of a decline in the skills of farmers but rather the result of the pressures
on farmers to produce more. Throughout the Third World Countries, increasing population pressure
and accelerating loss of topsoil seem to go hand in hand. This is true to Ethiopia, particularly, in its
highlands. As stated by Hurni (1993); Sutcliffe (1993); MoARD and World Bank, (2007), soil
erosion by water constitutes a severe threat to the national economy of Ethiopia. To this end,
Stoorvogel and Smaling (1990) reported that Ethiopia has among the highest estimated rates of soil
nutrient depletion in Sub Saharan Africa which reduces productivity and increases vulnerability to
drought. Moreover, FAO (1986) estimated soil erosion to cost Ethiopia on average 2.2 percent of
land productivity annually from that of the 1985 productivity level. In addition, Sutcliffe (1993)
also estimated that erosion costs Ethiopia 2 percent of its GDP between 1985 and 1990. Besides to
these, Sonneveld (2002) discussed that the cost of erosion in Ethiopia is very high and it accounts
more than anticipation per year. This shows that the trend of the impact of erosion is increasing

from time to time rapidly in the country.
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Increasingly, the economic cost of soil erosion is around USD 1.5 billion per year (Hurni, 1988).
The MoARD and World Bank (2007) stated that the minimum annual cost of soil erosion ranges
between 2 and 3 percent of the national agricultural GDP. This also clearly shows the extent to
which soil erosion is a contributory factor to the country’s structural food insecurity problem. The
benefits of erosion control are sometimes difficult to understand, but the costs of erosion are real.
Erosion reduces productivity by modifying soil properties and is more harmful to soils that are
shallow, have poor quality subsoil, and do not have thick topsoil. Any combination of these

characteristics greatly increases the damage from erosion (Hurni, 1993).

2.2.4. Farmers’ Perception on Soil Erosion

In considering farmers’ perception on soil degradation, it is necessary to evaluate whether they
distinguish between indicators of erosion and fertility loss (Desbiez et al. 2004). For instance,
studies conducted in different areas have shown that farmers have knowledge of soil conservation
measures (Okoba and Graaff, 2004). The question to be asked is: ‘if farmers have knowledge of
soil erosion, why not apply conservation?’ Identifying where implementation problems may arise is

also very important (Awdenegest and Holden, 2006).

The study conducted in Awassa District by Awdenegest and Holden (2006) clearly shows that 92
percent of farmers in the catchments were aware of the problem of soil erosion and believed the
severity of the problem had increased in recent years and 94 percent of farmers in the catchment
were aware of the problem of soil fertility decline. The most important reasons suggested for soil
erosion were: deforestation (66%), no terracing (47%), runoff (42%), no or scarcity of grazing land
(17%), high rainfall rates (14%) and steep slopes (13%). From these, one can easily understand that
the reason for soil erosion can vary in space (landscape) and time. Morgan, (1995) described that
high rainfall in steeply sloped areas with poor vegetation and an absence of protective measures
will result in high rates of soil erosion. In these area, farmers suggested indirect reasons that
aggravate the problem, such as gullies and rills, high population, labor shortage and lack of soil
conservation practices (e.g. terracing, cut-off drains) (Awdenegest and Holden, 2006). It is obvious
that some crops facilitate soil erosion by water as wheat and teff have greater role on such manner.
Crop production system widely practiced in the highlands of the country such as cultivation of teff

and wheat which require fine tilled seed bed and single cropping of fields encouraged soil erosion

(Belay, 1992; Woldeamlak, 2003).
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2.2.5. Adoption of the Soil Conservation Measures in Ethiopia

Prior to the 1974 revolution, soil degradation did not get policy attention it deserved (Hurni, 1986;
Wogayehu and Drake, 2003). The famines of 1973 and 1985 provided a momentum for
conservation work through large increase in food aid (imported grain and oil). Following these
severe famines, the then government launched an ambitious program of soil and water conservation
supported by donor and non-governmental organizations (Hoben, 1996). The use of food aid as a
payment for labor replaced voluntary labor for conservation campaigns (Campbell, 1991).
Supporting this inspiration, Pender (2004) stated that soil conservation measures have relied largely
on food-for-work programs as an incentive and have been oriented toward labor-intensive activities

such as terracing, bund construction and tree planting.

With this, Ethiopia became the largest food—for-work program beneficiary in Africa and the second
largest country in the world following India (Campbell, 1991). A total of 50 million workdays were
devoted to the conservation work between 1982 and 1985 through food-for-work. Between 1976
and 1988, some 800,000 km of soil and stone bunds were constructed on 350,000 ha of cultivated
land for terrace formation, and 600,000 ha of steep slopes were closed for regeneration (Wood,
1990). These conservation structures were introduced with the objectives of conserving, developing
and rehabilitating degraded agricultural lands and increasing food security through increased food

production/ availability (Adbacho, 1991).

Soil erosion poses a serious threat to national and household food security (Bekele and Holden,
1998) and therefore its management is essential for improving food security in seriously affected
areas of Ethiopia (Awdenegest and Holden, 2006). Initially, most of the soil conservation works
included construction of the stone and earth embankments, which the farmers believed took extra
land from their small land holdings and sheltered rodents. Available evidence shows that the
adoption of soil and water conservation measures has been very limited (Girma, 2001). A study by
Bekele and Holden (1998) shows that the problem of soil erosion is compounded by the fact that

some farmers dismantled the conservation structures built in the past through FFW incentives.

In fact, until the early 1990s farmers were not allowed to remove the conservation structures once
built on their land. This shows that the conservation efforts have also neglected the pronounced

regional disparities within the country and have frequently been implemented in a top-down
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manner, excluding the participation of the local community (Herweg, 1993). It is further clarified
that some techniques such as terracing and other land management practices can increase
productivity and thus profitable in some area like in low rainfall area, but the same techniques are
much less profitable in other areas like in high rainfall areas because they can actually reduce
farmers’ yields by reducing the effective area of the plot, causing water-logging, or harbor pests.
However, the introduction of economic reform program in 1990s and subsequent liberalization of
the economy brought more freedom and hence conservation structures could be removed if the land

users so wished.

Conservation practices have mainly been undertaken in a form of campaign and quite often farmers
have not been involved in the planning process (Herweg, 1993). This shows that soil conservation
projects implemented in the country failed to consider local people’s economic, demographic,
institutional and technical factors from their very inception. Obviously, the adoption of soil
conservation technologies considerably is influenced by different factors. Among other influences,
the characteristics of farmers such as age, education, household size, farm size and experience are
some major influence for the decision of application of soil conservation. The age of a farmer is an
important characteristic of a farmer that affects adoption of soil conservation technology.
Relationship between age and application of soil conservation technologies has been seen from
different point of views. Age of the farmers tends to influence negatively the conservation decision

in that it decreases participation on environmental protection (Belay, 1998).

Correspondingly, a study conducted by Adesina and Zinnah (1993) revealed unenthusiastic
relationship between age of a farmer and adoption whereas Hossain et al., (1992) in the case of
Bangladesh acknowledged a positive relationship between age and adoption of conservation
technology. Yet other studies carried out by Ntege-Nanyeenya et al. (1997) and Nkonya et al.
(1998) found no relationship between age and adoption of a technology. According to Rogers
(1983), exposure to education may enhance the awareness of a new technology and hence increase
the capacity of the farmers to apply a given technology. Other case studies in Uganda by Ntege-
Nanyeenya et al (1997) indicated that education had a significant effect on farmers’ choice to adopt
maize production technologies. Also to Ervin and Ervin (1982) education was found as
significantly related to conservation efforts. For Saliba and Bromley (1986) education enhances

farmers’ willingness to adopt new techniques by improving the management capacity of farmer.
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The size of the household has been recognized to positively influence the application of soil
conservation technology by Woldeamlak (2003), which identified lack of interest in soil and water
conservation measures to be explained by shortage of labor. Thus, household size influences the
decision of farmers to undertake the conservation measures given household labor is the whole
supplier of the required labor for undertaking the farming and soil conservation operation. In
contrary to this, household size was identified to negatively impact the intake of the technology in
the study carried by Wogayehu and Drake (2003) in which indicated that in the large families with
greater number of mouth to feed, immediate food need is given priority and labor is diverted to off-
farm activities that generate food rather than practicing the soil conservation technologies. In
another study by Bekele and Holden (1998) in Andit Tid, Ethiopia, household size has been
identified to have a negative and significant effect on adoption of soil conservation practices.
Farming experience can also determine farmers’ awareness of and interest to a given technology

and their ability to implement it.

Besides to the farmers’ socioeconomic characteristics, practicing soil conservation measures could
also be influenced by land characteristics such as slope, soil color and moisture holding capacity,
the distance of cultivation field from the homestead. Slope of the cultivation fields either motivates
or de-motivates farmers towards decision to practice soil conservation measures. Hence, farmers
located in steeper slopes tend to control soil erosion through use of appropriate measures whereas
the counterparts delay in application of soil conservation methods owing to situated on flat slope.
The study of Saliba and Bromley (1986) stated that farmers cultivating steep slope fields install
more effective conservation measures than farmers that cultivate level fields. They detailed that soil
degradation is better perceived among farmers of the highly degraded areas than their counterparts
in less degraded areas. On the contrary, farmers in less erosion prone areas (level fields) do not
employ conservation measures on their farmlands. Other study by Wogayehu and Drake (2003) and
Bekele (1998) found positive association between existence of recommended type of conservation
structures and concluded that slope affects farmers’ decision to adopt conservation structures
positively. Also Wu and Babcock (1998) observed frequent conservation practices installed on
steeply sloping cultivation fields which reflect the desire of farmers to control soil loss from highly

erodible soil.
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Some farmers perceive the effect of soil erosion when it reaches some critical level, which is very
difficult to reverse the degradation at the subsistence farmer level. Farmers will not be interested to
invest in conservation and bear associated risks if they do not perceive significant threat posed on
productivity due to soil erosion (Wogayehu and Drake, 2003). To Wu and Babcock, (1998) and
Wogayehu and Drake, (2003) farmers that cultivate black soil invest on soil conservation more

whereas farmers those cultivate other soil colors adopt conservation practices less frequently.

The distance of plot has role on farmers’ decision to adopt soil conservation practices. Study by
Wogayehu and Drake (2003) found significant and negative correlation between no conservation
decision and distance of a parcel from the residence but positive correlation between homestead
farms and adopting conservation decision. Farmers residing close to their cultivation land invest
more on soil conservation measures than their counterparts living at distance. This is because
cultivation land closer to the residences receives more attention and supervision than land that is
situated at the farthest distance. Thus, farmers invest more in soil and water conservation in fields
situated near to residences. Farmers’ income level can also have influence on decision to practice

soil conservation measures, specially, mechanical one.

2.2.6. Farmers’ Perception Towards Soil Conservation Measures

Understanding farmers’ perception of soil erosion and its impact is important in promoting soil and
water conservation technologies (Chizana et al, 2006). Soil erosion is an insidious and slow process
therefore farmers need to perceive its severity and the associated yield loss before they can consider

implementing soil and water conservation practices.

Soil conservation in Ethiopia has a long tradition in Sub-Saharan Africa (SSA). Indigenous
techniques, such as ridging, mulching, constructing earth bunds and terraces, multiple cropping,
fallowing and the planting of trees, were performed starting from long decades and combined
erosion control with water conservation (Igbokwe, 1996, cited in Fitsum et al., 2002). However,
their effectiveness has been constrained by various means. For example, in Ethiopia, Azene-
Bekelu, (1997) stated that lack of farmers’ involvement in the planning and implementation of the

programs, soil conservation measures were poorly executed and maintained.
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Only 25% of the rehabilitation targets have been accomplished and most of the physical soil
conservation measures and community forest plantations are destroyed (EHRS, 1984). Different
farmers may have different attitudes towards soil conservation. Those attitudes may also affect the
selection of soil conservation practices. Sometimes, farmers who have good attitudes also may not
practice soil conservation due to the socio-economic failures (Bandara and Thiruchelvam, 2008).
Lynne et al, (1988) has paid particular attention to attitudes towards conservation. They combined
economic and psychology theories and found that conservation decisions were influenced not only

by context variables, such as tenure, income and farm terrain, but also by attitudes.

On the report carried out by CFSCDD and FAO (1990) to identify the reasons for the success and
failure of soil conservation programs, Hurni, (1991) described that world-wide, 500 million people
live in subsistence agricultural systems on steep lands. Their survival directly depends on soil
conservation to be implemented on an immense scale within the next few years. However, there are
many constraints for soil conservation. Pereira, (1968) considered soil erosion as an outward
symptom of unskillful agriculture, thus the first step in the halting of soil erosion must be the
allocation of a higher proportion of national funds to the improvement of agriculture and forestry.
In relation to this, other experts have also argued that awareness of the 