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Abstract

Now a days, land degradation has
emerged as a significant threat to the
promotion of green economy, wellbeing of
the ecology and ensuring food security. To
counteract such a problem, Scaling up SLM
technologies is a drastic solution. It is with

this grand theme that this study was
conducted in Tehuledere Woreda in three
surrounding districts (Amumo, Kundimeda
and Messal) taking the vulnerability of the
area in to consideration. It shade light at

identifying the the

adoption of SLM technologies and, the role

factors hindering

of SLM technologies to ensure food security,
and assessing the causes of food security in
the context of SLM in the study area. The
data used were obtained from both primary
and secondary sources. The primary sources
include structured questionnaire survey and
focus group discussion methods. A total of
193 households were interviewed and
their

Scientific

responses were interpreted.

reports and conference
proceedings were used to support the
primary data. Descriptive statistics method
was used for analyzing among farm land
size, household, topography, erosion
status and the adoption of soil and water
The

land size, educational

conservation practices. results
indicated that farm
status of household head, slop of the farm
land, lack of awareness, lack of adequate

rain fall, financial constraints and distance
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to the farm plot from household home were
among the major factors that negatively
influence adoption of SLM in the study area

resulted in food

applying
technologies which are suited for different

which insecurity.

Furthermore, cost effective
topography such as manure, stone bundles,

check dams, planting trees, etc. are
recommended to be adopted effectively to
ensure food security. Finally, lack of
rainfall, land degradation and soil erosion,
small land size, and limited status of SLM
technologies are found to be causes of food
insecurity in the context of SLM. As land is
the main stay of the life in rural areas,
efforts should be exerted for successfully

scaling up of SLM technologies.

Key Words: SLMT,
Tehuledere Woreda, Ethiopia

Food Security,

1. Introduction

1.1Background of the Study
The Ethiopian economy has its foundation in
the agricultural sector. This sector continues
to be a fundamental instrument for poverty
reduction, and

food security, fueling

economic growth. However, the sector

February 2015
continues to be wundermined by land
degradation in the form of depletion of

soil organic matter, soil erosion, and lack of
adequate plant-nutrient supply (Pender et
al., 2006). There is evidence that these
problems are getting worse in many
parts of the country, particularly in the

highlands of Wollo. Furthermore, climate

change is anticipated to accelerate land
degradation in Ethiopia. Over the last few
decades, as a cumulative effect of land
degradation, increasing population pressure,
and low agricultural productivity, Ethiopia

has become increasingly dependent on
food aid. In most parts of the densely
populated highlands, cereal yields average
than one metric hectare

less ton per

(Pender and Gebremedhin, 2007). Such
low agricultural productivity, compounded
by recurrent problems of famine, contributes

to extreme poverty and food insecurity.
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Increased adoption of improved
technologies remains the key to achieving
food security in Ethiopia, where agriculture
is mainly characterized by little use of
external inputs, low productivity, high
nutrient depletion, and soil erosion that limit
farmers’ ability to increase agricultural
production and reduce poverty and food
insecurity (Kassie et. al 2008, 1). Over the
last three decades, the government of
Ethiopia and a consortium of donors have
invested substantial resources to develop
and promote sustainable land management
(SLM) practices as part of efforts to
improve environmental conditions, ensure
sustainable and increased agricultural
production, and reduce poverty. However,
due to low rates of adoption, most of the
promoted practices have been only partially
successful. In some cases, dis-adoption or
reduced use of technologies has been

reported (Tadesse and Belay, 2004).

With the geo-climatic condition, inherent

soil fragility, undulating terrain, and
highly erosive rainfall Ethiopia has
continually faced challenges in

conserving its soil fertility. Coupled with

these natural  constraints, the

environmentally destructive farming
methods that many farmers practice make
the country highly vulnerable to soil erosion.
Moreover, some sources estimate that close
to one-third of the agricultural land is
moderately to strongly acidic because of
conservation and

long neglect in soil

destructive  farming  practices. Gully
formation and sedimentation at the river
banks, dams and irrigation channels are

extensive.

Sustainable land management (SLM) has
emerged as an issue of major international
concern. This is not only because of the
increasing population pressure on limited

land resources, demanding for increased
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food production, but also by the recognition
of the fact that the degradation of land and
water resources is accelerating rapidly in
many countries in general and Ethiopia in

particular.(Mitiku, 2006)

Land degradation is an alarming challenge
in the Amhara region where erosion is the
main cause of the loss of approximately 2 to
4 billion tons of soil annually leaving
between 20,000 to 30,000 hectares of land
unproductive (Taffa, 2009). Although
natural factors are to some extent the cause
for environmental degradation, coupled with
the effects of a long history of settlement,
prevailing farming methods and increasing
population pressure which forces people to
cultivate even have

steeper slopes

exacerbated the devastating land and
resource degradation in the region (Belay,
2010). The poverty in the Amhara region is
still high (7.3 million) next to Oromya (9.3

million) although the latter shares the largest

population size compared with other regions
(DPRD & Mo FED, 2008).To combat the

often cited deleterious effects of

intensification, particularly with regard to

environmental  effects  requires  the

development and implementation of

technologies and policies, which will result
in sustainable land management (Gisladottir

and Stocking, 2005; Campbell and

Hagmann, 2003).

At the national level, the Government of
Ethiopia introduced a series of policies and

institutional reforms to address these

complex and diverse issues. Along with

other initiatives, the Sustainable Land

Management (SLM) program through the

Sustainable Land Management Project

(SLMP-I  which has been operational

between 2008/09 — 2012/13) has made
land

progress in introducing sustainable

management practices in the country.

The SLMP-I has made remarkable progress
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in rehabilitating targeted degraded areas, soill

stabilization works.

Land degradation is widespread and

increasing in northern Ethiopia, particularly

in South Wollo. Available knowledge

towards SLM unfortunately, remains

concentrated at isolated “islands of

successes” and largely fragmented in terms
of adoption/ uptake

(www.worldagroforestry.org). Although

individuals and institutions recognize the

need for wide adoption of SLM
innovations, the inhibiting challenges
including: (i) long time to realize
benefits;(ii) low rates of returns to

investments; (iii) lack of incentives for
(iv)

translate

collective action; and lack of

mechanisms to development

strategies and policies into effective

implementation of SLM at landscape levels.

While good land management is important
at the field and farm level, it is not enough
to ensure sustainability. The planning and
execution of sound sustainable land
management at the watershed (catchment)
level and even beyond (often referred to as
the “land scape level”) is increasingly
important for retaining ecological balance
and integrity which in turn is indispensible
for ensuring food security while avoiding
degradation of land and water resources in
the contrary (FRP 2005). New scientific
knowledge detailing the extent and
importance of ecosystem services and their
roles in sustaining humans and our agro-
ecosystems is now becoming available. The
social and economic values of these services
provide new opportunities for policies to
encourage SLM. Recent advances in remote
sensing tools will greatly facilitate the
timely monitoring of land management

effects and resource degradation by both
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users and policy makers. However, new
investments will be necessary to meet the
demand from land users to (a) improve
access to and

existing  knowledge

information of SLM and the consequences
(b)

appropriately intensify land use, and (c)

of  inappropriate management,
rehabilitate land that has been degraded for

both productive and ecosystem functions.

SLM is defined as a knowledge-based
procedure that helps integrate land, water,
biodiversity, and environmental
management (including input and output
externalities) to meet rising food and fiber
demands while sustaining ecosystem
services and livelihoods. SLM is necessary
to meet the requirements of a growing
population. Improper land management can
lead to land degradation and a significant
reduction in the productive and service

functions. In layman’s terms, SLM involves:

m Preserving and enhancing the productive

capabilities of land in cropped and grazed

areas that is, upland areas, downslope areas,
and flat and bottom lands; sustaining
productive forest areas and potentially
commercial and noncommercial forest
reserves; and maintaining the integrity of
watershed for water supply and hydropower
generation needs and water conservation
zones and the capability of aquifers to serve
the needs of farm and other productive

activities.

m Actions to stop and reverse degradation or
at least to mitigate the adverse effects of
misuse, which is

earlier increasingly

important in uplands and watersheds,
especially those where pressure from the
resident populations are severe and where
the destructive consequences of upland

degradation are being felt in far more

densely populated areas “downstream.”
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The requisites of successful SLM do not

operate  in  isolation  from  other
environmentally strategic interventions. For
example, SLM will clearly overlap with, and
to some extent be dependent on, progress in
improving the sustainability of agriculture,
as well as associated soil conservation
efforts; responsible water management; and
accountable livestock management and
reduced impact logging practices. However,
there are manifestly important aspects of
SLM that singularly pertain to the most
significant land issues, namely sustaining
soil and land

productivity averting

degradation.

The causes of the more obvious kinds of

degradation have been fairly well

documented. These causes whether the
result of population pressure, deforestation
and abuse of forest margins, disregard (or
the environmental

ignorance) of

consequences stemming from the dominant

crop-livestock system, or industrialization

and urbanization can be grouped, in general
terms, into three categories: These are
a)Those owing to chemical and physical
processes resulting from interaction between
the prevailing agricultural and industrial

technologies and the surrounding land
resource base.b) Those of a grander or
“macro” nature, such as global warming or

volcanic eruption, whose consequences can
be anticipated even if the onset of damage
cannot be forecast with precision. c¢) Those
whose roots are Dbehavioral whether
deliberate and thus the result of improper
private incentives ultimately linked to
market failure or stemming from lack of

knowledge or from technologies.

The implication of all these human activities
on the land and the consequence of land
degradation are obvious. It resulted in the
hold food the

house insecurity in

surrounding area. This is because, for the
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agricultural households, land is more than
just a factor of production in which almost
all the people are dependent on it for food.

(Sandesh, 2008)

1.2 Statement of the Problem

In Ethiopia, the seriousness of the food
shortage problem varies from one area to
another depending on the state of the natural
resources and the extent of development of
these resources. According to various
sources, some 42 periods of food shortages
(including the 1999 and 2000 food

shortages) have been recorded in Ethiopia
(Webb et al. 1992), most of which were

concentrated along two broad belts,
generally described as drought and famine
prone areas. One of these is the mixed
farming production system area of highland
Ethiopia, involving central and northeastern
highlands stretching from Northern Shewa
land

through Wollo into Tigray. The

resources mainly the soils and vegetation of

this part of the country have been highly
degraded because of the interplay between
some environmental and human factors such
as relief, climate, population pressure and
the resultant over-cultivation of the land,
deforestation of vegetation and overgrazing.
The second belt is the range-based pastoral
economy of lowland Ethiopia, ranging from
Wollo in the north through Hararghe and
Bale to Sidamo and Gamo Gofa in the south.
Apparently, this belt is generally considered
as resource poor with limited potential and
hence highly wvulnerable to drought.
Therefore, it is this vulnerability of the study
area that initiates the researcher to explore
the issue of SLM practices and the potential

impact on the food security status of the

farm households.

The other focus on the implication of SLM
to ensure food security is justified by the
reliance  of

overwhelming Ethiopian

economy on land based resources. The
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population of the country which constitutes
the lion share of the total population is
dependent on land for food, in which

otherwise is life becomes impossible.
Therefore, land should be properly and
sustainably managed to prove food security
which is consistent enough with the
country’s policy of promoting pro-poor
sustainable

growth in its quest to

development. Furthermore, the country’s
leading export items as of today are
dominantly the direct products of land-based

resources.

Thus, the study focuses on SLM practices
and its implications for ensuring food
security in Tehuledere Woreda, South Wollo
zone, Northern EthiopidRrovided that land

plays an important role in supporting the
livelihoods of the majority of people

involved in agriculture, food security and

poverty reduction cannot be achieved unless

issues of access to land, security of tenure

and the capacity to use land productively in
a sustainable manner are addressed. The
rural agricultural households who are the
primary producers of food have often been
found to be food insecure mostly due to
poverty which has a close connection with
unsustainable land management and
consequent land degradation .1t is the central
objective of this study to show the negative
impact of such a degraded land to ensure
food security to the rural poor of the country

in general and the selected study area,

Tehuledere Woreda, in particular.

Tehuledere Woreda is characterized by
high rates of land degradation, low land
productivity, proneness to drought, and
chronic food insecurity. The population of
the area is highly dependent on food aid as a
result of the poor management of land which

is the main stay of the society residing in the

surrounding area.
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1.3 Objectives of the Study

1.3.1 General Objective
The general objective of the study is to show

the implication of Sustainable Land
Management on food security in Tehuledere
Woreda, South Wollo Zone. This
consequently entails generating practical,
context-specific recommendations for SLM
approaches and practices that are suited

to ensure food security in the study area.

1.3.2 Specific Objectives of the Study
1) To find out the major constraints to
Scaling up SLM Practices in
Tehuledere Woreda.

2) To explore the role of SLM to
ensure food security in the study
area.

3) To examine the major causes of
food insecurity in the context of
SLM in the study area.

4)

To assess the prospects of SLM in

the Woreda.

1.4 Research Questions
1) What are the major constraints to Scaling
up Successful sustainable land management

practices in Tehuledere Woreda?

2) What are the roles of SLM to ensure food

security of the households in the study area?

3) What are the major causes of food
insecurity with a close relationship to

sustainable land management?

4) What are the prospects of SLM in the

Woreda?

1.5. Significance of the Study

Though there are a number of studies carried
out in different parts of the country, this
study is perhaps the first in the area. Thus, it
is the one which put a foundation stone for
providing a case study of interest to
researchers, development practitioners, and
policymakers working in the surrounding

zones and Woreda with regard to sustainable

land management. It will also enable the
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government bodies and its partners to design
policies for ensuring food security through
sustainable land management for the present
and future generations to enjoy the fruits of
sustainable development. Moreover,
indigenous as well as international NGOs
interested in intervening with the aim of
promoting rural development into the study

area would benefit from the findings of the

study.

1.6. Scope of the study

This study was carried out in South Wollo

zone in Tehuledere Woreda. The scope of
the study covers three (Messal, Kundi Meda
and Ketie) kebeles of the Woreda. Because
of time constraint and other related factors,
the overall

it is difficult to assess

activities of the community related to
sustainable land management in the
neighboring kebeles of the study areas in the

Woreda.

Therefore, the researcher restricted the study

on the identification of the potential
challenges and opportunities to sustainable
land management which impact the status of
food security in the study areas negatively
and positively respectively. Moreover, the
study included the assessment of the status
of sustainable land management and
recommend alternative strategic options that
deemed sound management options to land
sustainably so that it can ensure food
security for the community with in the study
areas. The study also included the responses
of concerned officials’ with regard to

measures taken to recover the land
sustainably and the consequent improvement
achieved in securing food to the local

community.

1.7 Limitation of the Study
The first limitation of the study is that the
researcher cannot get previous studies in the

study area, as it is the first in its kind which
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is carried out in the area. Therefore, lack of
references will be taken as one of the
significant limitations that will encounter the
study. Due to the large size of the population
in the study area and very serious budget
constraint, the researcher was obliged to use
limited number of sample participants, and
thus, the findings of the study may not be
generalized for the entire population of the
Woreda. But the researcher strongly
insists that the result provides insights for
the

wide and deep investigation in

Woreda on this problem. The other
limitation of the study is that, the researcher
could not obtain recently recorded data in
the study area with regard to sustainable

land management.

1.8 Ethical Considerations

So long as research consideration is a
significant part of every scientific study, it is

appropriate to take cares with regard to

ethical aspects which may arise during
citations or any other aspect else of the
study. In this regard, the researcher has used
his own code when citing the names of those
individuals who were in charge of

participation in the interview part of the

study.

1.9. Organization of the Study

The thesis is divided into five chapters. The
first chapter attempts to explain the

background of the study. Following this, the

statement of the problem, objective, research
questions, and scope of the study,
Significance and limitation of the study are
presented in this chapter. The second
chapter provides tentative solutions to the
research question. In this chapter, overview
of SLM practices, constraints and

opportunities to adopting SLM technologies
and food security in the study area. The third
chapter explains the methodology of the

study. In this chapter, methods of sampling,
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data collection instruments, data sources and
analysis are clearly explained .The fourth
chapter comprises of the findings and
discussion of the study regarding SLM and
its implication to ensure food security. This
chapter tries to respond to the research
guestions stated in chapter one of this thesis.
And the last chapter deals with conclusions
and possible recommendations for proper

intervention to solve problems identified.

1.10 Operational Definitions of Terms

Sustainable land management:
Sustainable land management (SLM) can be
defined as the use of land resources such as
soils, water, animals and plants for the
production of goods - to meet changing
human needs — while assuring the long-term
productive potential of these resources, and

the maintenance of their environmental

functions.

Food Security: achieving food security

“at the individual, household, national,
regional and global levels when all people,
at all times, have physical and economic
access to sufficient, safe and nutritious food
to meet their dietary needs and food
preferences for an active and healthy

life” (FAO,1996).

Implication: refers to the likely effect of the
proper or improper SLM on food securiy

insecurity on the local households.

Land: refers to spatial units where

ownership, resource availability, boundary
conditions and the policy and economic

environments play an important role.

Sustainable to be seen in all its

dimensions, particularly the economic,
social, institutional, political and (above all)

ecologic dimensions.

Stakeholders are interest groups or

dependent groups, i.e., categories of people
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or institutions who share a common interest

in a piece of land.

CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 INTRODUCTION
In its broader sense, Sustainable Land
Management addresses land including soil,
water, vegetation and wildlife resources and
their spatial contexts. Sustainable Land
Management means that land is managed in
such a way that future generations will be
able to fulfill their needs just as the present
generation can (WCED 1987).This paper
however,

addresses only those aspects

related to soil and water conservation

strategies.

Conceptual Framework

The conceptual framework for this research
on sustainable land management draws from
theories of induced technical and
institutional innovation in agriculture that
explain changing management systems in
terms of changing microeconomic incentives
facing farmers as a result of changing
relative factor endowments (Boserup 1965;
Hayami and Ruttan 1985; Binswanger and
Mcintire  1987; Pingali, Bigot, and
Binswanger 1987). Additional variables that
are also important determinants of resource
management have been included, inspired
by theories of collective action (Olson 1965;
Ostrom 1990; Baland and Platteau 1996),
market and institutional development (North
1990), and agricultural household models
(Singh, Squire, and Strauss 1986; de Janvry,

Fafchamps, and Sadoulet 1991).
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2.2 Theoretical Framework; Relationship

between Erosion and population density on natural resource conservation has taken
in the study area

The problem of protecting the land from  two divergent views. The idea of the
degradation has been framed in the debate Malthusian hypothesis (Gillis et al, 1996) is
over population pressure and expansion of that the increase in population in a

agricultural land (Swinton, 2000). In the  geometric fashion followed by the increase
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in the demand for natural resource.

However, the supply of these natural
resources is increase only linearly. Thus, in
the Malthusian thesis population is regarded

as a threat to natural resources (Gillis et al,

1996).

In contrast to this view, the Boserup thesis

advocates population pressure is a
significant factor for the intensification of

agriculture and hence for the adoption of
improved farming practices (Boserup,

1965). This view is clearly anti-Malthusian.

Increase in the number of population results
in increase in the value of land. This induces
even the poor peasants to invest in soil
erosion controlling measures (Boserup,
1965). Hence, increase in population
through its effect in increase in demand for
food and for land will eventually lead to

conservation investments to occur (Tiffen et
The anti-Malthusian idea

al., 1994).

indicates how private property rights
develop over the long run in response to

population growth.

As such the increase of one person in the
population might require only a quarter of a

hectare of land to feed. But to maintain the
animal to plough that land, one hectare of
additional grazing land is required. So again
it is not the cultivated land that accentuates
the problem of erosion but the demand for
grazing land. All these land cover changes
have their own significant contribution to

the current state of erosion. But whether the
extension of cultivation is the main cause of
land degradation in Ethiopia is a question
which needs closer investigation. The small
pieces of land are less prone to erosion and
their aggregate contribution to erosion is

likely to be much less than that usually

attributed.
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2.3 Definition of Sustainable Land
Management (SLM)

Sustainable land management (SLM) is
defined as land management that promotes
the welfare of current land users without
reducing the welfare of other current or
future members of society (Pender 2009).
This definition encompasses a concern about
preserving the capacity of land to provide
goods and services for the future, as well as
a concern about avoiding negative off -site
impacts on other people (whether in the
present or the future), such as land use
cause sedimentation or

practices that

pollution of waterways, increase

vulnerability of others to drought or
flooding, release greenhouse gases, or
reduce valuable biodiversity. This definition
is similar to definitions offered by several
other references on this topic in emphasizing

these multiple concerns of SLM (e.g., World

Bank 2006; Terre Africa (2006)).

In contrast to the concept of sustainable
development (e.g. Wiesmann 1998, Sayer &
Campbell 2004), which is rather actor- and
livelihood-centered, there are different
approaches which started with a specific
natural resources perspective and evolved
into a rather holistic concept. This
particularly applies to Sustainable Land
Management, which grew out of a workshop
in Chiang Rai (Thailand) in 1991 organized
by the International Board for Soil Research
and Development (Dumanski 1997). In

various follow-up activities of this

conference, the initial focus on soil

conservation was extended into an

integrated concept taking into account
sustainability dimensions while at the same

time broadening its former focus on soil to

include land resources.

Following Herweg et al. (1998), Sustainable

Land Management (SLM) can be defined as
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the use of land resources such as soails,
water, animals and plants for the production
of goods — to meet changing human needs —

while assuring the long-term productive

potential of these resources, and the
maintenance of their environmental
functions. Similarly but more strictly

oriented towards the concept of sustainable
development and with a clearer focus on
operational implications, Hurni (1996) sees
SLM ‘as a system of technologies and/or
planning that aims at integrating ecological
with socio-economic and political principles

in the management of land for agricultural

and other purposes to achieve intra- and
intergenerational equity’. More concretely

SLM seeks to combine policies and
technologies aimed at integrating socio-
economic principles with environmental
concerns (Herweg et al. 1998). Thus, SLM

iIs composed of the three development

components ‘technology’, ‘policy’ and, in
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particular, ‘land use planning (Bouma
1997, quoted in Hurni 2000). Management
per se is seen in this approach as an activity
on the ground, using appropriate
technologies which are oriented towards the
five pillars of sustainability. Appropriate
technologies are therefore intended to be
‘(1) ecologically protective, (2) socially

(4)

economically viable, and (5) risk reducing

acceptable, (3) Logically protective,

(Hurni 1997).

Although in scientific literature there is a

general consensus on the concepts of
sustainability, the appraisal of sustainability
and thus of sustainable land management
poses a major challenge. It is commonly
agreed (cf. Herweg et al. 1998, Eswaran
1994, and Craswell et al. 2001) that any
SLM research or action must begin by

defining the problems of unsustainability.

By assessing serious land degradation
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problems, hot spots or high-priority target
areas are defined (Craswell 2001). Around
70 years ago, long before the evolvement of
SLM, first seminal works

the on

environmental degradation were written
(cf.Blaikie & Brookfield 1987). Despite
numerous research reports and the increased
number of interdisciplinary approaches for
addressing land degradation, success on the
ground remained rather limited (Blaikie &
Brookfield 1987; Herweg et al. 1998).

Although land degradation is widely

recognized as a global problem it is a
contested topic in its determinants, degree,
distribution and effects (Gisladottir &
Stocking 2005). Even in the more recent
past, there was a tendency of addressing
degradation itself, rather than its causes and
symptoms. Moreover the questionable
reliability of land degradation figures along
with of the

hyperbolic  projections

seriousness of land degradation on a global

Volume 02 Issue 02

H

scale contributed little to the development of
sound approaches. Although Gisladottir &
Stocking the

(2005)  acknowledge

seriousness of land degradation, they
suggest local solutions and new models such
as a DPSIR framework to replace the
simplistic technical approaches of the past.
They see a good example in the Operational
Program 15 of the GEF, where land
degradation is tackled through primary
attention to development constraints (e.g.
poverty, food insecurity, poor governance)
and by links to protecting biodiversity and

controlling climate change.

Because land degradation takes place in a
specific land unit it must be realized there
(Gisladottir & Stocking 2005; Hurni 1996).
However, since the causes of degradation
are often beyond the control of land users,

Hurni (1996 & 2000) proposes a multi-level
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stakeholder approach to sustainable land

managemernt:

2.4 Approaches in Soil and Water
Conservation Extension

The major Soil and Water Conservation
extension approaches which were based
on catchment treatment under watershed and
integrated agricultural development include:
Food for Work, Cash for Work, Local Level
Participatory Approaches (LLPPA),
Employment Generation Schemes (EGS)
and the dominant regular approach is
Participatory Demonstration, Extension and
Training Systems (PADETS). These
approaches are dominantly characterized
by group approach, incentives (cash and
food) and campaign works. If we consider
different indicators such as participatory
facilitation

versus top down approach,

versus controlling, sustainability versus

short-term benefits, stimulation versus

dependency, there are gaps that are to be
addressed. In most cases what was perceived
as participatory was in fact a top-down
approach where the extension agent was
forcing follower farmers to passively render
their plots of land for experimentation rather
than proactively engaging. Extension
personnel were viewed as controllers and
enforcers of government decrees rather than
facilitators of transfer of technologies. In
actual terms short-term benefits were

emphasized rather than on long-term
impacts since natural resources management
is a long-term endeavor. Paradoxically the
extension system imparted the “sense of
dependency” syndrome on the part of
farmers rather than stimulating them for
better productivity (Fetien et al.,, 1996).
Generally, in the whole state of the art
farmers are considered an object of welfare

rather than actors of development.
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2.5 Approaches in the Development of into the package of practices they were
Soil and Water Conservation extending (Eyasu and Fantaye, 2001; Mitiku
Technologies et al., 2001; Tenna et al., 2001; Tilahun et

The soil and water conservation al., 2001; Yohannes and Herweg, 2000).

technologies introduced by both )
2.6 Approaches to Evaluation

government extension system and NGOs o _
Methodologies in Soil and Water

working at grassroots level is _
Conservation

predominantly biased to standard structural o
Under the current monitoring systems of

SWC technologies. Again these o ) _ _
many institutions dealing with soil and water

technologies are biased towards reducing ) _
conservation at community level there

soil loss rather than to enhancing and ) )
seems some confusion with the concepts of

increasing agricultural production. ) _ _ )
some terminologies, which might lead to

Awareness creation among the land users is _ _ _
wrong conclusions and implementations.

considered as complementary activity by the ) )
Households are endowed with different plot

extension systems. Less attention is given to _
types that are managed in accordance to the

indigenous practices and  farmer's ) o _
typical plot characteristics. Some are in

competence to solve their problems, which _
valley bottoms that may need drainage,

is usually underestimated and given less )
some could be on sloppy lands that require

emphasis in the design of land management ) _
conservation measures to harvest moisture

practices in the different extension ) )
and retain soils, and others could be near an

approaches. Extension agents were notina = _ »
irrigation canal with opportunities for

position to include indigenous knowledge
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intensive cultivation. However the systems

have not considered the household
livelihoods in designing the technologies.
Such oversights usually fail in looking into
the socio-economic conditions of the

communities but dwell only on the attributes

of the changes that can be monitored on the
structures that are built. The farmer will

manage the resources at his disposal
depending on his labor and income. A
farmer will weigh his failures and successes
in a holistic manner rather than through
attributes such as conserved or not
conserved. Moreover, once a technology is
adopted, the farmer through time and
accumulated experience will adapt the
introduced technology to fit into his resource

endowments (Mitiku,et.al 2006).

2.7 Approaches in Soil and Water
Conservation Training and Research
Courses related to land resources (forests,
soils, water, etc.) are offered at institutions
Land

of higher education in Ethiopia.

resources management is  provided
consolidated into soil science disciplines
where the emphasis is more in managing the
soils for crop production. In some
institutions such courses are not even
considered as requirement for earth science
students. Lack of research information on
land resource management in the country is
a new phenomenon (Paulos et al., 2002;

EARO, 1998).

2.8 Soil Degradation with a Focus on Soil
Erosion

2.8.1 Solil functions

Besides water and biodiversity, soll
the

can be considered one of

renewable natural or land resources.
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The term “renewable” is used if the * Physiological functions: value of the
time of regeneration would not take soil for producing nutritive plants,
longer than approximately the decomposition of pollutants, filtering
lifespan of human beings. The term water, etc.

“resource” indicates that the soil is e Cultural functions: soil as the
being perceived through its dwelling place of ancestors,
functions for the benefits of family and social security,
society (see figure 1 below) “stemming from the soil”, etc.

* Production functions: capacity of » Ecological functions: soil as a value
the soil to produce food, fodder, that controls energy, matter and
fuel, fiber and construction wood; water flows; storage of water,
raw material and mineral resources nutrients and pollutants, etc.
to manufacture pottery, bricks, etc. Figurel; soil functions
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Stemming
from the
soil

* Security

* Dwellin
place o
Ancestors

Source: Mitiku et.al, 2006.SML, a new SWC in Ethaop

Sustainable land management is a

knowledge-based procedure that helps

integrate land, water, biodiversity, and
environmental management (including input
and output externalities) to meet rising food
and fiber demands while sustaining
ecosystem services and livelihoods (World
Bank 2006). SLM is necessary to meet the

requirements of a growing population.

Improper land management can lead to land
degradation and a significant reduction in
the productive and service functions (World

Bank 2006).

2.9 Efforts Exerted to Contribute SLM in
Ethiopia
Several efforts have been made to promote

sustainable land management (SLM)' in
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Ethiopia, with mixed success. For example,
in most places where soil conservation was

implemented in thel970s, farmers either

totally or partially destroyed the
conservation structures. Of the total
conservation measures implemented

between 1976 and 1990, only 30 percent of
soil bunds, 25 percent of stone bunds, 60
percent of hillside terraces, 22 percent of
the planted trees, and 7 percent of the
reserve areas were still in place by 1994
(Nurhussen 1995). A recent survey in the
Amhara region showed that only 30 percent
of soil and water conservation structures
implemented in the past 25 years are still in
place (EPLAUA 2004). On the other hand,
there are pockets of success in different
parts of the country. Some of these
successes reflect a deep-rooted history of
with land

indigenous experience

management, as in the Konso and Ankober

areas, while others reflect innovative

interventions by donor-supported projects.

Although earlier studies investigated
country-level economic costs of SLWM (for
a detailed review of studies in Ethiopia, see
Yusuf et al. 2005), empirical research using
econometric and cross-sectional data to
analyze household and plot level SLWM
adoption and maintenance is limited.
Estimates of the impact of soil and water
conservation efforts on land productivity in
Ethiopia are mixed. Pender and
Gebremedhin (2006) conducted a survey of
500 households in Tigray region. Their data
suggest that plots with stone terraces
experience higher crop yields. Similarly,
Holden et al. (2009) used nearest neighbor
and kernel matching to measure the impact
of stone terraces in Tigray region and found
a significant and positive effect on land

productivity. Kassie et al. (2007) used
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nearest neighbor matching methods in semi-
arid areas of Tigray and Amhara and found
that plots with stone bunds have higher
values of production than those without
bunds. Conversely, Kassie et al. (2008),
using matching methods and switching
regression analysis on farm level data from
high rainfall areas in western Amhara, found
that plots with bunds resulted in lower yields

compared to non-conserved plots.

2.10 Overview of SLM Practices
The Ethiopian economy has its foundation in
the agricultural sector. This sector continues
to be a fundamental instrument for poverty
alleviation, and

food security, fueling

economic growth. However, the sector

continues to be wundermined by land
degradation (LD) in the form of depletion

of soil organic matter, soil erosion, and lack
of adequate plant-nutrient supply (Pender et

al., 2006). There is evidence that these

problems are getting worse in many

parts of the country, particularly in the
highlands. Furthermore, climate change is
anticipated to accelerate LD in Ethiopia.
Over the last few decades, as a cumulative
effect of LD, increasing population pressure,
and low

agricultural productivity,

Ethiopia  has become increasingly

dependent on food aid. In most parts of
the densely populated highlands, cereal
yields average less than one metric ton
and Gebremedhin,

per hectare (Pender

2007). Such low agricultural productivity,
compounded by recurrent problems of
famine, contributes to extreme poverty and

food insecurity.

Over the last three decades, the

government of Ethiopia and a consortium of
donors have invested substantial resources

to develop and promote sustainable land

management (SLM) practices as part of
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efforts to improve environmental
conditions,  ensure  sustainable  and
increased agricultural  production, and

reduce poverty. However, due to low rates
of adoption, most of the promoted practices
have been only partially successful. In some
cases, dis-adoption or reduced use of

technologies has been reported (Tadesse and
Belay, 2004). Past efforts to develop and

promote these the

practices neglected

pronounced regional diversity of the
country. For example, the distribution and
amount of rainfall vary greatly both in

spatial and temporal terms across Ethiopia.

Nevertheless, similar SLM practices such

as soil and water conservation
technologies (e.g., stone bunds, saill
bunds), reduced tillage, and chemical

fertilizer have been promoted in all agro-
ecologies regardless of their performance

under different environmental conditions.
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2.11 Opportunities for Scaling up
Successful SLM Practices in Ethiopia
Previous attempts at halting land
degradation have left a trail of lessons,
experiences, and opportunities that are a
valuable starting point for promoting and
scaling up successful SLM initiatives in the

country.

2.11.1 Environmental Policies and
Strategies

Despite dismal implementation, Ethiopia has
made commendable efforts in developing its
policy and strategic response to land
degradation (Asfaw 2003). One of the most
important  umbrella  polices is the
Environmental Policy of Ethiopia (EPE),
approved by the Council of Ministers in
1997. The policy addresses a wide variety of
sectoral and cross-sectoral environmental
concerns in a comprehensive manner. Its

major aim is to ensure sustainable use and
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management of natural and cultural

resources and the environment (ibid). A
number of sectoral polices and strategies
have been approved to translate this
umbrella policy into specific actions. In

addition, land use and land administration
policies and strategies have been developed
by different regions, and an autonomous
organization has been established to
implement them. Very recently, the federal
government approved the national land use
and land administration policy and has also
several environmental

ratified global

conventions.

2.11.2 Rich Experience in Participatory
Watershed Management

The need for genuine participation by
communities at all levels of the decision-
making process is a key requirement of
Although

participatory

successful SLM undertakings.

different approaches to

watershed management raise issues that friendly

need careful scrutiny, there are very good

experiences with a range of approaches in

the country. The government has recognized

the need for participatory watershed
management, and recently MoARD
developed a national guideline on

community based participatory watershed
2005) that

describes high-potential procedures drawn

development (Desta et al.

from selected approaches in Ethiopia.

2.11.3 Ecological Diversity to Test a Wide
Array of SLM Options

Ethiopia's highly diverse agro-ecological
environment originates from its location
in the tropics and geological processes of
landscape formation. This diversity allows a
wide variety of SLM technologies and
practices to be tested and transferred in
different combinations. Research is not
constrained by limited ecological scope to
introduce SLM technologies and practices
that have proven successful elsewhere in the

world.

2.11.4 Availability of Indigenous and
Scientific Knowledge
Although and

some environmentally

indigenous land management
practices were abandoned for various

reasons (mainly population growth and land
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scarcity), other rich indigenous knowledge
and practices can be further exploited. In
addition, many SLM technologies have been
introduced or generated through research in
the
technologies, such as conservation tillage,

country. Some high-potential

tied ridging, and broad-bed planting has not
yet been exploited because of adoption
problems or lack of proper mechanisms to

disseminate the technology.

2.11.5 Donor support
Although the support to SLM is limited;
several donors have an interest in SLM

interventions.

2.11.6 Carbon Sequestration Projects

The recent emergence of bio carbon

markets  targeting  afforestation  and
reforestation projects or agroforestry has
presented new opportunities to scale up
SLM practices in developing countries.
Given Ethiopia's tremendously degraded
mountains and hills, the country could

substantially benefit from bio carbon

markets by promoting afforestation and
reforestation. This approach could lead to a
win-win situation, generating more income
(from carbon and timber revenue) and
improving environmental sustainability.
Landless members of communities could
also benefit from carbon sequestration
projects, if the benefits are distributed

among all community members.

2.12 Constraints to Scaling up Successful
SLM Practices in Ethiopia

The constraints to widespread adoption of
SLM practices are probably the most
debated issues in the literature on SLM
(Mitiku, et.al 2006). Most reports deal with
constraints affecting single components of
SLM, however, with a conspectus lack of
integration among the different components.
This focus on isolated aspects of SLM often
leads to erroneous conclusions and is

sometimes a source of misunderstanding.
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The constraints presented here are based on the effects of land degradation, especially in

holistic stakeholder perspectives

encompassing the spectrum of SLM

practices.

2.12.1 Lack of Awareness among Policy
Makers of the Extent and Impacts of

Land Degradation

Land degradation is a long-term and subtle
process. lIts effects and steady spread are
hardly noticeable until they are manifested
through drought and/or famine. The subtlety
of the process explains why the problem
received so little attention before the 1973-
74 droughts. In addition, land degradation is
often presented in mechanical terns-for
example, tons of soil lost per hectare per
annum or

hectares of forest depleted-

statistics that policy makers do not

especially appreciate. The use of agricultural

inputs, even without proper land

areas with relatively better and deeper soils.
For this reason, most decision makers regard
degradation as a problem only in highly
degraded areas. This lack of appreciation of
the problem reflects the absence of
information on the costs of land degradation
and benefits of SLM practices. Even though
some attempts have been made to estimate
the costs of land degradation in Ethiopia,
they considered only on-site effects without
addressing externalities. Moreover, very
few attempts have been made to develop
easy-to-apply diagnostic tools and models to

help decision makers and planners to make

informed decisions about land degradation

2.12.2 Lack of Awareness of the Nature
and Technical Requirements of SLM
Practices

Another very important misunderstanding,

management practices, can sometimes mask not only among policy makers but also
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among many practitioners, is that soil and
water conservation (SWC) measures are a
panacea for land degradation. The

integration of different SLM practices and

technologies to make SWC measures more
effective and enhance soil productivity is

seldom considered. Moreover, the technical
requirements of these measures are often
forgotten. The purpose and usefulness of
different SLM

components are

misunderstood. Often SWC measures,
mainly physical, are confused with SLM,
and many think the problem is solved

simply by constructing these structures.

SWC structures mainly reduce soil loss
and runoff and create an enabling
environment for further soil

improvements. At a minimum, the use of
conservation structures must be integrated
with soil fertility and moisture management

practices to give positive responses in crop

production. Further integration with forage

production (for bee and livestock

enterprises), high-value crop and fruit

plantations (below and above bunds), and

leguminous plants for soil fertility

improvement will help to increase the

benefits of all of these practices in

improving household income.

Unfortunately, attention is mostly given to
the number/quota of interventions but not to
their quality, standard, sustainability, and
integration with other soil

management

practices. For this reason, some

technologies have been pushed beyond

their technical requirements and
applicability domains (blanket fertilizer
recommendations are one example),

sparking resentment among farmers and a

tendency to disregard professional opinion.
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2.12.3 Top-down Planning Approach to
Technical Assistance

Sustainable development can be achieved
only when the actual beneficiaries of
technical assistance feel they are equal
partners and that they, rather than the
government, own and drive the process
(Ashworth 2005). Long-term sustainability
is more likely to be achieved if development
is driven from the bottom up and addresses
farmers' and communities' immediate needs
and constraints. Our findings, however,
elements of farmer

show limited

participation in the SLM extension

approaches in Ethiopia. The extension
system in general uses a top-down approach,
with very little participation by communities
or households. Even those involved in
demonstration plots do not take part in the
decision-making process. Decades of top-

down planning approaches and an extension

system based mainly on a numerical quota

system for promoting adoption of

preselected technologies have contributed to
land

weak dissemination of proper

management practices and very poor
sustainability of conservation measures,
ultimately aggravating land degradation in

the country.

Apart from its top-down nature, the

extension paradigm has never been stable.
Often a new approach is introduced without
adequately evaluating past experiences and
investigating the suitability of the new
approach. The Training and Visit (T&V)
the

system, for example, was changed to

Participatory = Demonstration  Extension

Training System (PADETS), with a vision
of increasing community participation, but

participation was confined largely to

implementing demonstration plots

cooperatively with farmers on their own

land (Ashworth 2005). Currently the
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PADETS approach is amorphous, with
continual addition or reduction of bits and
pieces by the different regions. Although
extension approaches have been revised,

modified, and renamed, they have basically

retained their top-down nature. Our survey

revealed instances where politicians at
regional and national levels were
formulating annual agricultural plans

without participation of key stakeholders,

including key professionals in the field.

2.12.4 Land degradation
According to Brookfield (1987) and Blaikie

(1989) land degradation is the reduction in
the capacity of the land to produce benefits
from a particular land use under a specified
form of land management. On the other
hand, according to Douglas (1994) and
Hurni (1993) the unhindered degradation of
soil can completely ruin

its productive

capacity for human purposes and may be

Volume 02 Issue 02
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further reduced until steps are taken to stop
further degradation and restore productivity.
This definition embraces not only the
biophysical factors of land use but also
socioeconomic aspects such as how the land
is managed and the expected yield from a
plot of land (Steiner, 1996). Agricultural use
degrades soil in the long run and reduces its
fertility if it is not accompanied by soil
conservation measures. Only suitable
cropping methods and more or less labor-
intensive or capital-intensive measures can
sustain  soil and

fertility  (McNeill

Whiwartez, 2004)

Blaike as quoted by Bekele and Drake
(2003) described Ethiopia as the most
seriously affected soil erosion area in the
world. In South Wollo district and its

respective agro-ecologic zones, both wind
and water erosion selectively have removed

the fine organic particles in the soil and left
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behind large particles and stones (Pimental
et al. 1998). Valeting and Bresson as quoted
by Ries 2009) state that soil sealing and
crusting, as well as resulting reduced
infiltration capacity and sparse vegetation
cover, lead to increased overland flow and to
erosion

higher rates.Consequently,this

erosion of the fertile soil by water
contributes significantly to food insecurity
among rural households and poses a real
threat to the sustainability of the existing
et al.

subsistence agriculture, (Amede

2001; Hurni, et al. As quoted by Bewket,
2006; Haile et al. 2006; Yirga, 2007; Desta
et al. 2009; Hurni as quoted by (Tibebe et

al.2010). FAO was quoted by (Osman,

Skowronek and Sauer born 2008)
emphasize that progressive land
degradation threatens the agro-ecology,
crops and pasture particularly, water

erosion, overgrazing and poor

management of land are degrading agents
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with a significant impact on crop

production and food security.

Tehuledere Woreda is one of the districts
which are severely affected by soil erosion
and land degradation in south Wollo area.
(Titilola 2008), (Decorous, et al. 2008)

reported that the predominant cause of land
degradation and soil erosion stem from
excessive human pressure

or  poor

management of the land specifically
overgrazing, over-cultivation of crop land
and deforestation. Additionally, (Setegn et
al. 2009) note that poor land use practices,
improper management systems, and a lack
of appropriate soil conservation measures

have played a major role in land degradation

in South Wollo zone and its surroundings.

2.12.5 Deforestation
FAO and UNEP as quoted by Karkee
(2004:12), defined deforestation as the

removal or damage of vegetation in the
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forest to the extent that it no more support
its natural flora and fauna. In other words,
deforestation is the transformation of forest
land that

land to non-forest land. Forest

includes lands under agro-forestry and
shifting cultivation is not surely closed-
canopy primary forests. Asfaw (2003:8)
describes deforestation as continued land
clearing for agriculture due to an exploitive
fuel,

farming system, tree cutting for

due to population growth

logging
accompanied by stagnating agricultural
production, a lack of alternative energy
and a lack of security of tenure which

precludes long-term land improvement
measures. Bishaw (2003:1) indicates that
forests and the benefits they provide in the
form of wood, food, income and watershed
protection against land degradation have an
important and critical role to play in

enabling people to secure a stable adequate

food supply.

Volume 02 Issue 02
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3. Conceptual Definitions of Food

Security

The term “food security” has been defined
and used in a multitude of ways over the
past two decades. Through the 1970s, food
to

security was wused with reference

aggregate food production or food
availability, often at national or global level.
The work of Sen (1981) drew attention to
the critical importance of access to food,
particularly at the individual and household
level, as distinct from food availability.

Later a further crucial component was

recognized: individuals’ ability to utilize the

food to which they had access. Hence food
availability, access, and utilization are the
three general components usually mentioned
in definitions of food security today. Besides

these, a fourth dimension called stabilization
is also seen added onto the definition of food

security.
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The paper is concerned with a sharper focus
on the food sufficiency which can be

achieved entirely through  domestic
production from the farm. The World Bank
highlights the importance of access in its
widely repeated definition of food security,
“access by all people at all times to
sufficient food for active, healthy life”

(World Bank 1986). Despite its global

scope, the World Bank’s definition can be
applied to other levels as well — national,
regional, household, or individual — but is
used most commonly in reference to the
household. We follow this convention here,
since the household (despite conceptual
difficulties and myriad forms) is the

institution through which most people have
access to both land and food. In fact, an
improved understanding of the household,
based on differential intra-household access

to resources and food, is a potential result of

closer examination of the links between

appropriate and sustainable land

management and food security.

More recently, food security has come to be
seen as a subset of “livelihood security,”
which recognized the importance of other
basic needs in addition to food (Chambers
1988; Franken Berger and Coyle 1993). A
secure livelihood is a necessary and often
condition for

sufficient food security

(Maxwell 1994).

Access to food derives from opportunities to
produce food directly or to exchange other
commodities or services for food. These
opportunities, described by Sen (1981) in
terms of entitlement, are based in turn on
access to resources, production technologies,
environmental conditions such as weather,
and market conditions such as prices. Other
sources include access to nonmarket food
transfers  through

customary  kinship

networks or programmatic transfers through
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governments or NGOs as well as access to
food reserves accumulated from previous
food production, purchase, or transfers

(Chavas 1995).

The World Bank's definition of food
security contains two features that help us
sharpen our focus on access to food. First, it
requires that access be sufficient for activity
and health. Sufficiency is usually measured
in terms of caloric intake relative to
physiological requirements for a specified
period of time. Requirements vary with
individual characteristics such as age, sex,
and level of physical activity and with
environmental characteristics such as
climate and quality of water and health to
which the household has access. A complete
notion of sufficiency must also recognize
factors such as cultural acceptability as well

as the subjective criteria by which poor

individuals and households are sometimes

forced to weigh the tradeoff between

reduced consumption-with its attendant
health risks and depletion of the household’s

non labor resource base.

The World Bank's definition of food
security also requires that access to food be
sufficient at all times. This requirement can
be interpreted in at least two important
ways. First, access must be sufficient over
the long term, that is, it must be sustainable.
A household can hardly be considered food
secure if it is able to meet its current
nutritional requirements only by depleting or
selling its endowment of resources-yet this
IS what an uncritical focus on access and
sufficiency alone implies. Sustainability
involves the ability of households and
individuals to “generate access to sufficient
food while maintaining their endowments of

resources over an extended period of time”

(Wiebe 1994, p. 56).
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The other way in which sufficient access “at
all times” can be interpreted is that access to
food be sufficient under all possible

circumstances within any particular period
of time, which brings us to the notion of

vulnerability. Vulnerability is defined as the

risk of exposure to shock—shock to food
access or shock to livelihood and as the
ability to cope with such shocks (Chambers
1995). Vulnerability may be transitory and

predictable (the typical example being the
“hungry” season that many poor households
experience each year in rain-fed agricultural
livelihood systems with unimodal rainfall);

it may be chronic (as in the case of
landlessness with insufficient wage labour
employment); or it may be caused by
unpredictable shocks (the typical case being
drought or, increasingly, militarized

conflict). All sources of access to food are
subject to variation. Food production varies
environmental

with weather and other

factors, for example, while access to food
via exchange depends on market factors
such as wages and food prices. Variability
need not involve uncertainty: households or
individuals may well know that they will

experience seasonal fluctuations in their
access to food. Access to resources may
itself be uncertain if tenure systems are not

stable and transparent.

A complete definition of food security must
incorporate all three of these dimensions of
access to food: sufficiency, sustainability,
and vulnerability. A household is truly food
secure over a particular period of time only
if it enjoys an acceptable likelihood that it
will have sustainable access to sufficient
food during that period. While such a
definition begins to sound cumbersome, it is
essential to articulate each of the elements
involved. Most discussions of food security

by now touch (at least casually) on each of
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these elements. By contrast, food insecurity
is still generally defined simply as a lack of
access to sufficient food (e.g., World Bank
1986), disregarding the notions of
sustainability and vulnerability altogether. In
more complete terms, a household is food
insecure if it does not enjoy an acceptable
likelihood that it will have sustainable
access to sufficient food during a particular

period of time.

3.1 Food insecurity profile in Ethiopia

Both smallholder highland mixed farming
and lowland agro-pastoral/pastoral systems
are not efficient and productive enough to
ensure farm households food security
through on-farm production (availability)
and/or purchasing capability (access).
Chronic and transitory food insecurity is
severe particularly in the lowland areas. In
fact, food land

poverty, insecurity and

degradation are crucial and persistent

interlinked problems facing Ethiopia and
other Sub-Saharan African countries now
and in-near future. Food insecurity is a
chronic problem for about five million

population of Ethiopia. (Workneh N., 2004)

3.2 Causes of Food Insecurity

Another research finding by Markos (1997)
shows that "household's average cereal
production during normal harvest years is
persistently lower than annual food
requirements and hence many households
feed themselves from their farm outputs
only for less than three-fourth of the year."
Martha's (2000) study in Meket, Habru and
Gubalafto weredas of North Wollo Zone
found out that 30%, 21% and 40% of the
sample households, respectively, were
unable to satisfy the food demand of their
family for more than five months in a year.
Based on an empirical study in Northern

Shewa, Yared (1999) argues that the
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seasonality of agriculture introduces
fluctuations in the income, expenditure and
nutritional patterns of peasant households.
He further states, "the coincidence of
diminishing grain supplies and increasing
grain prices is a liability for the economic
status and food security of households”

(Yared 1999).

Sen (1981) argues that famine can occur in a
region when certain groups of people lack
the ability to command enough food. Mesfin
(1984) comes out with an interesting model
that demonstrates the responsible factors for
farm households' vulnerability to famine. He
states that vulnerability to famine is a
product of a system, that is, a subsistence
production system, which consists of three
components: the peasant world, the natural
forces (physical environment) and the socio-
economic forces. Regarding the relationship

between these factors, Mesfin (1984) argues

Volume 02 Issue 02
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that an agricultural population must first be
made vulnerable to famine by socio-
economic and political forces before any
adverse natural factor initiates the process of

food shortage that leads to famine.

In their study on Ethiopian famine, Webb et
al. (1992) found strong positive correlation
between famine and poverty. Accordingly,
they have identified a number of interrelated
factors that contribute to famine. These are:
proneness

to climatic-driven production

fluctuations, lack of employment
opportunities, limited asset bases, isolation
from major market, and low level of
technology, constraints to improvements in
human capital and poor health and sanitation
environments. The other quite remarkable
observation made by the study is that famine
does not happen suddenly - famine builds on
high levels of food insecurity that the

present households cannot withstand and
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that the government is not prepared for

(Webb et al. 1992, 133-140).

Similarly, Getachew (1995, 342) concludes,
"Households' risk of food insecurity and
famines were greatly increased by long-term
secular decline in resource endowment,
combined with un favorable food policy
intervention.” Emphasizing on subsistence
farmers’ food insecurity situation, he
underlines that the prevailing inability of
Ethiopia's small-scale agriculture to feed its
population is mainly generated by the
neglect of the policy and the decline in
access to productive resources upon which

most of the livelihoods are built.

Research findings from a community
assessment of 21 Kebeles of South Wollo
and Oromya Zones of Amhara Region in
1999 has come out with several factors
resulting in severe food shortages and
household  food

insecurity  including

drought, crop pests, frost, rust, hailstorms,

untimely or excessive rainfall, land
shortages and degradation, lack of oxen,
population growth and diseases (Yared et al.

1999).

In sum, many of the natural and human-
induced factors that made Ethiopia a food-
insecure country at the national level over
the last few decades are cited in a paper by
Kifle and Yosef (1999) including fragile

natural resource base, inadequate and
variable rainfall, improper farming practices,

inaccessibility to productive resources (rural
credit), diminishing land holdings and tenure
insecurity, poor development of human

resources, poor storage technology,
inaccessibility to transport infrastructure,
heavy work load on women, poor health
status, lower productivity of livestock, high
level of unemployment, inappropriate use

and non-integrated free distribution of food
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aid, socio-cultural barriers, and lack of
baseline information.

3.3 Variable Specification

3.3.1 Dependent Variables

The dependent variables include; Food

Security, Food Insecurity, Food Availability,

Food Access, Food Production, Food
Sufficiency, Livelihood Security, Household
income, Low level of Land Productivity,

Famine, Drought

3.3.2 Independent Variables

The independent variables include:
Terracing, crop pests, climatic-driven
production fluctuations, Soil Bunds,

inaccessibility to productive resources (rural
credit), low level of technology, Chemical

Fertilizer, Reduced Tillage, poor
development of human resources, Small
Land Size, Population Growth, variable
Rainfall, tied ridging, Land Tenure Policy,

the

Deforestation, Land Management,

availability of oxen, Level of Education,
Family Size, Density of population, Land

Degradation, Soil Fertility, Traditional

Agricultural Practice, Ecological Balance.

3.4 Summary of the literature review
Relevant literature indicates that both soil
erosion and deforestation are nationwide

phenomena. These drivers of land

degradation affect negatively as water

supply, crop production, availability of

wild  fruits, nutrient recycling and

moisture retention that an ecosystem

should provide. Although in developed
nations, the problems of soil erosion and
deforestation may not be directly linked to
impact negatively the livelihoods of the
community, these can be responsible for
reduced economic growth. In developing
countries, where agriculture is the
predominant source of livelihoods, both

problems affect rural livelihoods through
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depleting the productive potential of the

soil thereby reducing farm income.

CHAPTER THRE

3. METHODOLOGY

3.1 Description of the Study
Area
As it is repeatedly stated in the previous
sections, the study is going to be conducted
on the implication of sustainable land
management in ensuring food security in

Tehuledere Woreda, South Wollo zone.

Tehuledere Woreda is one of the twenty two
districts of South Wollo in the Amhara

National Regional State. The Woreda is
located at a distance of 430 km from Addis
Ababa on the main road to Mekele. It shares
immediate boarders in the North with

Ambassel Woreda, in the South with Dessie

Zuria Woreda, in the East with Worebabo

Woreda and in the west with Kutaber and

Ambassel Woreda.

The capital city of the Woreda, called Haik
is located at a distance of 30km from Dessie.
The Woreda has a total area of 44,030
hectares and subdivided into nineteen rural
and five small urban kebeles. It has different
Agro-ecological Zone varies from Dega to
Kolla. Dega covers 13% Woyina Dega 72%
rain

and Kolla 15%. Its average annual

fall is 1030 mm and has average

temperature of 2t per annum. According
to the recent Woreda population report,
152891 is the total population of the
Woreda. The total number of agricultural
households is 25380, of the total rural
households, 20884 are male and 4496 are
female households. Out of the total land
cover, 15937 ha are used for crop
production, 736 ha for grazing, 14308 ha

forest and bush land, 3800ha water body and
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1000 ha is wasteland. The average land
holding pethousehold is estimated as 0.5ha.
Altitude of the Woreda ranges from 1488-

2900 m.a.s.l.

The Woreda has two rainy seasons, one

is the short rainy season known as
“Belg” from February to end of May and
the main rainy season or long rainy season

known as “Meher” from July to end of

December. Using this Agro-ecology and
soil situation farmers are growing a variety
of crops. Such as teff, sorghum, wheat,
maize barely beans etc. It is during this Belg
unreliable rainfall creates

season that

situations of food insecurity. Livestock
production continues to be the major
economic activity and is still the status

symbol for farmers in Tehuledere Woreda.
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designed to be qualitative and descriptive
3.2 Data Type

) ) o research, which focuses on the assessment
Primarily the study used both qualitative and

o _ of the implication of sustainable land
guantitative approaches for data gathering

) management to ensure food security in
and analysis. Based on the research

L _ Tehuledere Woreda, South Wollo zone.
objective and questions, the study was
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3.3 Data Source
In this research both primary and secondary
data sources were used. The rural local

community, the agriculture and rural

development office of the Woreda, kebeles

and Woreda administrators were the

primary source and their reflection,

opinion considered as primary data.

3.4 Data Gathering Instruments
The researcher used interview schedule (a
combination of open-ended and close-

ended), interview and focus

group

discussion to collect the primary data. The

sources of the secondary data include all

important professional  published and

unpublished literature, which include

books, research, journals, articles,

discussion papers, reports and other

electronic sources.

Volume 02 Issue 02
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3.4.1 Interview Schedule

As already stated above, an interview
schedule which includes close and open
ended questions will be applied to gather the
required information in the study area. Due
to the geographical distribution of the
population and difficultness to manage in
one place the subjects, the researcher used
select

available sampling method to

subjects of the study. The researcher
selected the subjects by appointing an
enumerator for gathering appropriate data by
presenting in public meetings and directly

going to their original residence of house

hold heads.

3.4.2 Interview

In-depth interviews were held in the
selected study kebeles. The participants
were the representatives from different age
groups, from various villages of the

communities, from different economic strata
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and from both sexes to maintain gender
balance. The participants had a chance to
express their own feelings (perceptions), and
shared their experiences regarding the issues
of the status and productivity of the

surrounding land and their subsequent food
security status, challenges to sustainable
land management, causes of food insecurity
which have close relationships with

sustainable land management and prospects

of sustainable land management in the study

districts.

3.4.3 Focus Group Discussion

A separate 15-20 minutes of focus group
discussion was held among the DAs and
Land Administrators of the respective
kebeles on the one hand and the officials of
the Agriculture and Rural Development
office of the Woreda. From each of the

sample kebeles one DA and one land

Administrator, generally two individuals and

Volume 02 Issue 02
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six Kebele representatives were selected for

the intended focus group discussion.

3.5 Respondents and Sampling
Techniques

The participants of this study included the
local rural people of the selected kebeles,
and concerned officials in the Woreda. Due
to time and financial constraints, the
researcher took 193 sample respondents
using Yemane formula by taking the
precision level (0.07). To this study the
researcher selected the sample kebeles from
all agro-ecological zones of the Woreda. In
order to achieve this purpose, the researcher
selected three kebeles from “Kolla”, “Wina-
Dega” and “Dega” agro-ecological zones.
Kebele (08) Amumo from “Kolla”, Kebele
(09) Kundi Meda from “Wina-Dega” and
Kebele (07) Messal from “Dega” were
selected the basis of

on frequent

vulnerability of the kebeles by flood and
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drought for the last three years in the Kebele was determined by using stratified
Woreda. All the kebeles were selected sampling method in the following way.

urposively from different agro ecological
burp Y J J 3.6 Sample Size

zones; and this enabled the researcher to o
There are several methods for determining a

get the data or the opinion of subjects _ )
sample size. For this purpose the researcher

from all agro ecological zones of the ) )
applied a simple formula from Yamane

Woreda. The researcher has kindly )
(Yemane 1967) to determine the sample

requested the respective kebeles’ . _
size. This formula could be used to

administrators to get the total number of _ o )
determine the minimal sample size for a

household leaders (family leaders) of ) ) )
given population size.

each kebeles. The sample size of each

n=N/1+N (e) 2 (Yamane Taro, 199
Where

N=Total population of all sample kebeles
e=Level of precision

n = sample size

Source: Yamane, Taro. 1967

Thus, n=4057/1+4057(0.0°&193

Therefore, sample size=193
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Table 3.1; Sample size of the respective kebeles

No Kebele No of House Hold Leader (N) Sample Size (N)
1 Amumo (08) 1224 58
2 Kundi Meda (09) 1531 73
3 Messal (07) 1302 62
Total 4,057 193

Source: Tehuledere Woreda Kebele Administrationesgpective kebeles

_ program known as SPSS version 14 was
3.7 Method of Data Analysis

_ _ used.
Information generated through in depth

interview and focus group discussions was
qualitatively analyzed wusing a direct
reflective interpretation of the views and

discussion results presented. While the CHAPTER EOUR

information gathered through questionnaire

4. DATA PRESENTATION AND

was analyzed using Descriptive Statistical ANALYSIS

Analysis. Descriptive statistics such as 4.1Respondents and

frequencies and percentages were applied. Characteristics

The data have been presented sequentiall
For the sake of making the task of P a y

. . according to the respective objectives
interpretation easy, a computer software
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outlined in chapter one of this paper. The
analysis part is made on the basis of the data
presented in the tables and charts. Thus, the
the

presentation part is followed by

descriptive analysis of the data presented.

To begin with, the researcher would like to

briefly  highlight the  demographic

characteristics of the sample populations.

Table 4.2: Sex of the respondent

Sex Frequency
Male 184
Female 9
Total 193

4.1.1 Demographic
Characteristics
In most cases, it is common to see that the

overwhelming part of sample populations
are male dominated. Various studies indicate
that these male headed households are
capable enough to conserve their soll

properly as they have the potential to adopt

and utilize SLM technologies (Hurni, 1988).

Percentage (%)
95.3
4.7

100.0

Source: Own Survey, Tehuledere Woreda,2014

The study shows that out of the total of
193sample populations, 184 (95.3%) are
male household heads, while the remaining
9 (4.7%) are female headed households.
Thus, the population is almost totally male
headed ones which is an opportunity to scale

up SLM technologies in the study area.

4.1.2 Educational Status of the

Household

Most of the studies conducted in rural areas
indicate that the educational status of the
people in most study areas is so low.

However, the same studies indicate that such
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of SLM technologies (Hurni, 1988).

very low educational status is a factor

behind the limited adoption and utilization
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Table 4.3: Educational Status of the Sample Hoddeho

House Hold Educational Level Frequency Percent (%)
Can't read & write 106 55
Can read & Write 52 27
Elementary School 28 14.5
Above Elementary School 7 3.6
Total 193 100.0

Source: Own Survey, Tehuledere Woreda, 2014.

Out of 193 household heads, who were
covered by the survey, 106 household heads
(55%) were illiterates (have never been
to school), 52 household heads (27%) can
read and write, 28 household heads (14.5%)
the

attended elementary school and

remaining 7 household heads (3.6%)

educational levels are above elementary
school. The study is consistent with the CSA
data. Education levels are very low; the rate
of adult literacy in the rural Ethiopia
highlands (including Tigray, Amhara, and
Oromya, the main highland regions) was

only 15 percent in 1994 (CSA 1995).

Education is an important determinant of
household food security in that, educated
households have a better chance of adopting
soil conservation measures (Million and
turn increases

Belay, 2004) which in

crop production. Moreover, educated

households are  very  sensitive to

management of renewable and non-
renewable resources in view of averting

risk condition of food insecurity.

Much of the literature insisted that educated
farmers have a strong tendency to increase
households’ access to credit as well as their
income, to finance

cash thus helping
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purchases of physical capital and purchased may promote adoption of new sustainable

inputs. This may help to promote production land management technologies by increasing

of high value crops, as well as promoting households’ access to information and their

greater use of such capital and inputs in ability to adapt to new opportunities (Feder,

producing traditional food crops. Education et al. 1985).

4.1.3 Age Status of the Households

Table 4.4: Age of the Respondent

Age Range Frequency Percentage (%)
18-30 7 3.6
30-40 71 36.8
40-50 97 50.3
50-60 17 8.8
60-70 1 5

Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Out of the total of 193 sample populations, between 30 and 40.0Only one respondent is

97 (50.3%) reported that their age is found to have the maximum age limit

between 40 and 50.0ther significant between 60 and 70.There are also 7

proportions71 (36.8%) responded to the individuals (3.6%) whose age limit is found

same question that their age

is found between 18 and 30.Generally, the figure
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indicates that the people of the study area is deployment in agricultural activities.

an adult group which is active enough for

4.1.4 Household Family Size
Table 4. 5: Household size (Family Size) of the garhouseholds

Household Size Frequency Percentage (%)
1-3 9 4.7
4-8 82 42.5
9-10 96 49.7
10-12 4 2.1
Above 12 2 1.0
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

The maximum family size for the sample stated as a large family size results in
population is 9-10 family members increase of food demand ultimately ends
96(49.7%) and the minimum are 1-3 family up with food insecurity(Hurni, 1993)
member 9(4.7%).There is also a large family shows that loss of land resource productivity
size comprising 4-8 family members 82 is an important problem in Ethiopia and that
(42.5%).This figure indicates that population ~ with continued population growth the
IS growing at an alarming rate in the study problem is likely to be more important in the
area, having its own impact on food future.

security. A study by (Yilma et al. 2010)
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In the literature, the effect of population

pressure on natural resource conservation
has taken two divergent views. The idea of
the Malthusian hypothesis (Gillies et al,

1996) is that the increase in population in a
geometric fashion followed by the increase
for natural

in the demand resource.

However, the supply of these natural
resources is increase only linearly. Thus, in
the Malthusian thesis population is regarded

as a threat to natural resources (Gillies et al,

1996).

In contrast to this view, the BOSERUP
thesis advocates population pressure is a
significant factor for the intensification of
agriculture and hence for the adoption of
improved farming practices (Boserup,
1965). This view is clearly anti-Malthusian.
Increase in the number of population results

in increase in the value of land. This induces

even the poor peasants to invest in soil

erosion controlling measures (Boserup,

1965). Hence, increase in population
through its effect in increase in demand for
food and for land will eventually lead to
conservation investments to occur (Tiffen et
The anti-Malthusian idea

al., 1994).

indicates how private property rights
develop over the long run in response to

population growth.

Echoing the dire predictions of Malthus,
many observers see population pressure as
the fundamental cause of land degradation in
Ethiopia and other developing countries
(WCED 1987; Grepperud 1996). However,
others have argued, following Boserup, that
population pressure induces households to
intensify agricultural production, invest in
land improvements and develop land -
saving innovations, eventually resulting in

improved resource conditions and possibly

improved welfare (Tiffen et. al.1994).
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4.2 Farm Land Characteristics Generally, the land size of the sample

4.2.1 Land Size populations indicate that the land size is
Household land size is one of the factors that very small as can be seen from the chart 1

affect SLM and food security significantly. below.
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Chart 1: Size of Household Farm Land

Land Size Frequency Percentage
Below 2 tsimad 7 3.62

3-5 tsimad 97 50.2

6-8 tsimad 76 39.c
Above 9 tsimad 13 6.7

Source: Own Survey, 2014

Out of the total of 193 respondents, the
significant majority reported that their land
holding size is3-5 tsimad, while another
great majority 76(39.3%) reported that they
have a farm land size of 6-8 tsimad. Only
13(6.7) individuals have land size of above 9
tsimad. Generally, the study area is
characterized by very small farm land size.
This figure is consistent with a study
conducted by (Ogbasellasie  1995)
Agriculture in the Ethiopian highlands is
dominated by very small scale mixed crop-
subsistence  farms,

livestock usually

operating less than 1 hectare. Due to

population pressure and several land
redistributions conducted since the fall of
Emperor Haile Selassie in 1974, farms
larger than a few hectares are rare, except
for state farms established by the Derg

regime (ibid).

In traditional agriculture, land and labor are
the significant production inputs to the
peasant farmer. In this study it has also been
confirmed that land ownership was a
significant factor to food security. Not only
access to land, but also the size of land

holding was also found to be significantly

important factor in food production and food
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security. Land size is considered a critical
production factor that determines the type of
crops grown and the volume of crop
harvested. Literature indicated that about
80% of the increase of agricultural output in
the

Africa has been attained through

expansion of cultivated land (Degefa, 2002).

A study conducted by Alene (2008) and
others indicated that Land is the main stay of
subsistence farmers in developing countries;
hence, access to land and the size of the
parcel will have a significant role in farm
production of the household. Other
empirical studies have argued in support of
the significance of land holding in grain
production. David, L. et al (1994) indicated

that land holding was found to be a

4.2.2 Slop of the Farm Land:

determinant factor of calorie production and
over all calorie availability in the household
in rural Mozambique. Relatively land rich

households nearly all reached 80% of their
calorie requirement; this could be due to
strong dependence of calorie availability in
subsistence farmers to land holding. This
might have resulted that a household with
larger land holding to be found in better
position of calorie production than those of
land poor households (David, L. and
Michael, T.W. 1994).In support of this

argument, Alene 2008, argues that the size
of cultivated land had positive and

significant influence on household food

production.

4. 2: Slop of the farm Lands of sample populatiothie study area

Plain 34

18
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Steep 78

Hilly 82

40

42

Source: Own Field Survey, Tehuledere Woreda, 2014

As a matter of chance, a very much small
proportion of the farm land of the selected
sample farmers, only 34(18%) have plain
farm lands, the rest being hilly82 (42%) and
steep 78(40%) from the total samples. These
types of topography i.e. steep and hilly are
highly exposed to soil erosion. The physical
land forms and features (e.g. steep slopes)
the main factors that

are one of

aggravate erosion by causing runoff,
spatial separation of farms, and irregular
shapes of land plots and scattered
settlements. A study conducted by Pender,
Place and Ehui (1999) is consistent with
such a figure. It revealed that dominated by
Nitisols , which are derived from volcanic

rocks, the northern parts of Ethiopia are

4.2.3 Fertility Status of the Farm Land

characterized by moderate to steep sloping
land and thus there is a need for soil
conservation measures to ensure continued

productivity of soils.

Other studies indicate that terraces are the
preferred type of soil conservation in such
topographies as hilly and steep. This is due
to the potential benefits the structures
provide to such sloppy areas. They convert
marginal land (hillsides) into cultivable,

arable land; reduce land scarcity, provide
protection from erosion, good conservation
of soil and applied fertilizers efficiently,

conserve both soil and water and increase
soil fertility and crop yield in particular near

the lower end of the terrace (siltation of

eroded topsoil) (Mitiku et.al 2006).
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Chart.3: Soil Fertility Status of the farm lands

Fertility Status Frequency Percentage
Fertile 17 8.¢
LessFertile 24 12.£
Medium 37 19.1

Poor 11¢ 59.€

Total 19¢ 10C

Source: Own Field Survey, Tehuledere Woreda, 2014

Generally, out of the total of 193 sample
households, 115(59.6%) reported that their
farm land fertility status is poor, while

37(19.1%), less fertile, 24(12.4%) medium
fertile and 17(8.9%) have fertile farm lands
respectively. The main factor contributed to
the poor fertility status of the farm land is
soil erosion. The gross discounted

cumulative cost of erosion in Ethiopia has
been estimated to be as high as $1.25 billion

(Kappel 1996).

Available literature shows that such

dangerous fertility status can be halted by

using indigenous technologies with potential
to substantially increase crop productivity,
including stone terraces, reduced tillage and
reduced burning. Since stone terraces help to
conserve soil moisture, they also increase
the benefit of using fertilizer. Studies
conducted by Gebremedhin et al. (1998) in
southern Tigray, neighboring area to the
study area, found that investment in stone
terraces is fairly profitable in northern
Ethiopia. It also confirmed that sustainable
agriculture practices such as reduced tillage

and reduced burning can also boost
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productivity by conserving soil organic Reijntjeset al., 1992.

matter and soil moisture (Shaxson, 1988;
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Table.4: The Status of Soil Fertility of Farm Larfcsm time to time

Improving 19
Decreasing 164
The Same as Before 11

Source: Field Survey, Tehuledere Woreda, 2014

As indicated in the table above, the largest
proportion 164(85%) of the sample farmers
reported that the fertility status of their farm
land is decreasing. The most important
factor found being land degradation and the
subsequent soil erosion , the existing
literatures signifies this fact in that the

average annual soil loss from arable land in
the highlands of Ethiopia was estimated to
be about 42 tons per ha per year and the
average annual

productivity decline in

cropland was 0.21% (Hurni, 1993).

Furthermore ,the value of the total

agricultural production loss due to saill

erosion in the 1990s was estimated to be

9.€

85

32.2 million Ethiopian Birr, which

according to Sutcliffe (1993) constitute

1.1% of the 1990 agricultural GDP.

Several studies indicate that Iland

degradation mainly caused by soil erosion
has been one of the chronic problems in
Ethiopia (Berry, 2003; Nyssen et al., 2003a;
Dregne, 1990; Hurni, 1988a)Although

Ethiopia’'s  biophysical  potential s
significant, land degradation and poverty
sustainable

continue to challenge

agricultural  development  opportunities.
(Studies on land degradation in Ethiopia
include Kassie et al. (2008); Olarinde et al.

(2011); Shiferaw and Holden (2001); Tefera
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et al. (2002); Zeleke and Hurni (2001); dependence on rain-fed agriculture.

Okumu et al. (2002); and Sonneveld Moreover, deforestation due to farmland

(2002).) This problem is further aggravated expansion and energy needs, as well as
by high population pressure in rural areas — fragile soils, undulating terrain, and heavy
currently 86 percent of Ethiopia’s 80 million seasonal rains make the highlands of
inhabitants live in rural areas, climatic  Ethiopia highly vulnerable to soil erosion

variability, limited use of sustainable land  and gully formation.

management practices, and a high

4.2.4 Degree of Erosion

Table 4.6: Level of Soil Erosion Risk

Respondents Frequency Percentage
Severe risk of soil erosion 131 67.9
Moderate risk of soil erosion 43 22.3
Minor risk of soil erosion 19 9.8
No risk of erosion problem at all 0 0
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

The study revealed that most of the farmers risk of soil erosion. The rest 19 (9.8%)

131(67.9%) have experienced with sever respondents reported that there is minor risk
risk of soil erosion; followed by small of soil erosion in the study area. Studies

respondents 43(22.3%) claiming moderate conducted by (Pender et.al 2005) confirmed
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this study indicating that Soil erosion in

Ethiopia averages nearly 10 times the rate of
soil regeneration, and the country has among
the highest estimated rates of soil nutrient
depletion in Sub-Saharan Africa. The same
study indicated that such land degradation

reduces average agricultural productivity

and increases farmers’ vulnerability to
drought by reducing soil depth and
moisture-holding capacity (lbid). The

combined effects of low productivity and

ecosystem degradation lock the poor in a
vicious cycle of food insecurity at the

minimum and poverty and environmental

degradation at the final consequence.

There are several studies that deal with land
degradation at the national level in Ethiopia.
These include the Highlands Reclamation
Study (EHRS, FAO, 1986), the National

Conservation Strategy (Sutcliffe, 1993), the
Ethiopian Forestry Action Plan (EFAP,

1995) and studies on the effect of saill

degradation on agricultural productivity
(Keyser and Sonneveld, 2001) and on the
environment (Nyssen et al., 2004a).
Conclusions from these studies vary in
detail. The EHRS concluded that water
erosion (sheet and rill erosion) was the
most important process and that in the mid
1980’s 27 million ha or almost 50% of the
highland area was significantly eroded, 14
million ha seriously eroded and over 2
million ha beyond reclamation. Erosion rates
were estimated at 130 tons per ha and year
for cropland, and 35 tons per ha and year on
average for the entire highlands. But even at
that time estimates were regarded as high. In
the highlands of Ethiopia, the area of
greatest livestock density and the area of
major land degradation, recorded
measurements of soil loss by water erosion
range from 3.4 to 84.5 tons per ha per year
with a mean of 42 tons per ha per year

(Nyssen et. al. 2003; Shibru, 2003; Hurni,
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1993; Hurni, 1987b). This represents a loss addition, the effect of physical soil loss is

of 4mm of soil a year, which is twenty or  accompanied by nutrient loss, especially
more times replacement rates (Hurni, 1993). nitrogen and phosphorus, and estimates
Keeping in mind that losses are unevenly of these losses from, are considerable
distributed, many locations are even more (Bojo and Cassells, 1995; Sutcliffe, 1993).

seriously affected. Local benefits of re- As estimates of the severity of land

deposition of eroded material may be rare, degradation in Ethiopia vary so do cost

since many re-depositions are far away. In estimates (Bojo, 1996).

4.2.5 Distance between Home and Farm Land

Table 4.7: Distance

No 107 55.4

Total 193 100

Source: Own Survey, Tehuledere Woreda 2014

The study revealed that out of the total of more likely to use fertilizer, improved seeds,
193 respondents, 86(44.6%) agreed that they and manure/compost on plots closer to their
have a distance constraint for easily residence, probably because of the difficulty
applying sustainable land management of transporting inputs to distant plots. This is

technologies on their farm. Farmers are consistent with the findings of Gebremedhin
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and Swinton (2003) who reported that homestead in the sense that more intensive

farmers in central Tigray were more likely  land management is used on plots closer to

to use stone terraces on plots nearer to the the residence.
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4.3 Sustainable Land Management Technologies in tf&tudy Area

4.3.1 Soil/Stone Bund Terraces
Table4. 8: Farmers Applying Stone bunds

Responses Frequency Percentage (%)
Yes 48 24.9
No 145 75.1
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

The study indicated that most of the people much insignificant role of DAs and low
145(75.1%) in the study area do not apply level participation of NGOs and other
stone bunds, while only 48(24.9%) use in development partners in the study area.(See
their farm land. This is due to lack of table 8 below)

awareness among the farm households, very

4.3.3 Improved Seed

Table 4.10: Improved Seed Utilization by Responslent

Responses Frequency Percentage (%)
Yes 19 9.9

No 174 90.1
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014
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As indicated in table 10 above, with very
few exceptions, the significant majority of
the respondents 174(90.1%) replied that they
do not use improved seed. Only 19(9.9%)
use improved seed in the study area. When
asked why they do not use, their responses
were related to financial constraint, as the
cost of the improved seed is not affordable
in the economic development level of the

local farm households.

The interview result also holds the same
cause for the limited application of the
improved seed by most of the farmers in the

study area. One of the interviewee stated

“Since their introduction in
the past 15 years in to the
agriculture sector in our
Kebele, | never use improved
seed | want to use them if |
get, because | have seen an
individual who used
improved seed and has been
productive more than ever
before. Unfortunately, | can’t
afford to buy the seed due to
the high cost of the seed when
comparing with the

unimproved  ones. (Y,A

that 2014)”

4.3.3 Irrigation

Table 4.11: Irrigation Users

Responses Frequency Percentage (%)
Yes 26 13.5
No 167 86.5
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193 100

Source: Own Survey, Tehuledere Woreda, 2014

In the study area, the use of irrigation is
insignificant. 167(86.5%) of sample farm
households do not use irrigation while only
26(13.5%) use irrigation on their farm land.
The major reason behind such a limited
usage of irrigation in the study area is
topography, i.e. the mountainous and steep
hills nature of the farm lands which is not
appropriate for irrigation. As observed in the

study area, irrigation is halted by topography

The FGD also confirms such a mountainous
and terrain nature of the land and it's
inappropriateness to irrigation. It
alternatively proposed that it is possible to
use other productivity enhancing
technologies to conserve the farm soil and
improve farm productivity in  such
topographies. In addition to this, instead of
irrigation, the focus group discussants

proposed and applied rain water harvesting

of the land. Water is available only through technology.

the valleys and much of the mountainous

farm is out of irrigation.

4.3.4 Manure

Table 4.12: Traditional Manure Users

Responses Frequency Percentage (%)
Yes 57 29.5
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No
Total

136
193

70.5
100

Source: Own Survey, Tehuledere Woreda, 2014.

Among the total households sampled, a very
small proportion of the respondents 57
(29.5%) reported that they use traditional
manure as a means to maintain the soil
fertility of their land, while 136(70.5%) do

not use traditional manure in the study area.

While asked as to why they do not use

4.3.5 Check dams

Table 4.13: Status of Check dam application

manure in their farm land, they mentioned
different reasons. Distance of the farm land
from their home and lack of livestock are the
major ones that hindered usage of manure
by farmers in the study area. (See table 12

above)

Responses Frequency Percentage (%)
Yes 120 62.1
No 73 37.8
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Unlike other SLM technologies, a huge
number of farmers120 (62.1%) use check
dams to conserve their soil on their farm

land. This is a promising opportunity for the

study area to apply SLM technologies. The
rest 37.8% do not use check dams on their
farm. When asked as to why they do not

apply check dams on their farm land, they
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replied that this is related to the nature and that they use terracing and other

slop of the land. Alternatively, they stated technologies.
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4.3.6 Planting Trees

Table 4.14: Status of planting trees as a meapsobécting soil erosion

Yes 79 41
No 114 59
Total 193 100

Source: Own Survey, Tehuledere Woreda 2014

Though planting trees is not a new a new construction, fuel, sell and other purpose. As
kind of investment on land, the application  one of the interviewee explained that;
of the technology in the context of soil and

“‘So far, | have planted

water conservation is so low and _ _
several tree species mainly

evolutionary. In this regard, a substantial _
eucalyptus tree, but | did not

number of the respondents 114(59%) replied _ o
do that with the objective of

that they do not plant trees around farm land _ _
protecting degradation of my

areas with the aim of protecting the land )
land. But trees give a number

from degradation while 79(41%) plant trees _ _
of benefits to farmers. In time

on their farm.
of food shortage, | sell my
Interview with a local farmer indicate that tree and buy a food for my

mostly the farmers plant trees for house family. Besides this, | used

them for house construction
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and fuel consumption.”(J.N 4.3.8 All SLM Technologies Users
2014) There is a small potential and trend of using

o all the above mentioned SLM technologies
This indicates that farmers are not

in the study area. About 9.3% of the farmers
aware enough about the role of

) _ _ reported as they are using terracing,
planting trees to protect soil erosion

_ _ commercial  fertilizer, Check dams,
in gradient slop farm lands.

_ traditional manure, improved seed and
Therefore, awareness creation

) others on their farm land. But the vast
campaigns should be arranged

majority replied as they never use all of
through DA’s and other concerned

_ these technologies except a single of
bodies.

technologies.

Table 4.16.All listed SLM technologies Users

Responses Frequency Percentage (%)
Yes 18 9.3
No 175 90.7
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

4.4 Constraints for the Successful scaling 4.4.1 Lack of Awareness of SLM
up of SLM Technologies
technologies
The greater number of the farmers

111(57.5%) replied that they have the
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awareness about SLM technologies, while
82(42.5%) report as they have a problem of
lack of awareness. In addition to the

financial constraints, lack of awareness is

found to be another constraint for adopting
and applying SLM Technologies in the

study area.

Table 4.17: Lack of Awareness among Farm Households

Respondents Frequency Percent (%)

Yes 82 42.5
No 111 57.5
Total 193 100.0

Source: Own Survey, Tehuledere Woreda, 2014

The most important source of information to
the rural farmers is radio. No any other
effective mass media or any other source of
information is available as it is seen in the

following interview result.

“We farmers have our own
indigenous soil and water

conservation system

developed for centuries. We

didn't get any other
additional training other than
this. Awareness creation
campaigns are not
accompanied by trainings for
us. What is the opportunity is

since the soil is being washed
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away mostly by flood; we will

prepare our land in the
seasons out of growing and
harvesting. It became our

own responsibility to

conserve our soil and we do
not expect anything from the
DAs or anybody else who
have a stake in the issue.

(G.G, 2014)"

This interview result is consistent with A
study conducted by Wogayehu (2003)
indicate that peasants have been aware of
to soil erosion and

problems related

developed different indigenous soil and

water conservation practices that sustained

agriculture for centuries.

Though, access to information is very much
indispensible for the farmers to get lessons
with regard the effectiveness of sustainable
land management in terms of creating fertile
ground for soil conservation and production.
Earlier studies in this regard also show that
farmers with better access to agricultural
experts invest more in land management in
Ethiopia (Bekele & Drake, 2003; Kassie et
al., 2008). Therefore, access to information
either through DAs or the media, is limited
and it is one of the factors played significant

role in affecting farmers investment in SLM.

Information about Soil and Water Conservation Techmlogies

Table 4.18: The where about of farm Householdsimé&tion on SLM

Responses Frequency Percentage (%)
Traditionally (learnt by self 133 69
from neighbors 22 11.3
from Media 19 9.9
from Das 8 4.1
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from NGOs

11 5.7

Source: Own Survey, Tehuledere Woreda, 2014

What is clearly observed is the negligible
role of the government to facilitate the soil
and water conservation practices through
DAs, giving necessary trainings and
information in this regard. Accordingly,

only 8(4.15) of the sample farm households
respond that they get information on soil
conservation technologies from DA’s.

However, a study conducted by Pender and
Gebremedhin investigated that contact with
the agricultural extension program also has

insignificant impact on crop production. The

4.4.2 Negative Attitude

Table 4.19: Negative Attitude

largest proportion 133(69%) reported that
they get such a knowledge of soil and water
conservation practices from the tradition,
learnt by self; followed by 22(11.3%) from
the nearby neighbors, 19 (9.9%) from the
media, and 11(4.1%) from NGOs
respectively. As most of the farmers have no
the access to media, except a small portion
of the farmers listening radio, they are
unable to get information concerning
sustainable land management technologies

from the media easily.

Response Frequency Percentage
Yes 8 4.1
No 185 95.9
Total 193 100
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Source: Own Survey, Tehuledere Woreda, 2014

Almost all of the farmers 185 (95.9%) open to adopt SLM technologies in the study
agreed that they have no any problem with area. On the other hand, presence of
regard to SLM technologies. Only 8(4.1%) resistance to change is not a problem in the
of the total sample households have a study area and this is an opportunity for
negative attitude towards SLM technologies. future scaling up of SLM technologies.

This indicates that the people are eager and
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4.4.3 Lack of Interest

Table 4.20: Lack of interest among farm households

Response Frequency Percentage
Yes 9 4.7
No 184 95.3
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Lack of interest among the farmers to have lack of interest to implement SLM
scaling up of SLM technologies in the study practices. Their response when asked as to
area is not a problem. In support of this, 184 why they lack interest to implement SLM in
(95.3%) sample farmers agreed that they the face of soil erosion and productivity
have no a problem of lack of interest in  decline was related to lack of awareness.

promoting SLM technologies. Only 4.7%

4.4.4 Lack of Considerable Trust on SLM practices

Table 4.21: Farm Households Lack of Considerablestlon SLM Technologies

Responses Frequency Percentage

Yes 154 79.8
No 39 20.2
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014
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As it can be seen clearly from the swc practices to conserve their soil, they do
respondents’ response above, there is a great not completely relied up on the technologies
problem on the part of the farmers in that, as a viable means of land management.
they do not have a considerable trust on Generally, 154(79.8%) of the respondents

SLM technologies. Though they usually use have agreed on this issue.

4.4.5 Lack of Resources Endowment

Table 4.22: Lack of Resource Endowment to Adopt Sebhnologies

Responses Frequency Percentage
Yes 78 40.4
No 115 59.6
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Also an equally important factor that affects  farmers’ financial capital to invest in land
farm land management is lack of resource management. Other studies indicated that
endowment of the farm households in the farmers with more livestock invested more
study area. Howevglarge land holdings are in land management in Ethiopia (Pender &
often related to more livestock, which  Gebremedhin, 2007). Therefore, it is
enhances the availability of animal manure possible to conclude that the available very

(Shiferaw & Holden, 1998), and it is a much limited resource endowment is one of

source of cash, increasing the availability of

Available online: http://internationaljournalofresearch.org/ Page [1121




International Journal of Research

7 International Journal of Research

p——

p-ISSN: 2348-6848
e-ISSN: 2348-795X

Available at http://internationaljournalofresearch.org/

=

Z/%J

the factors that hinder farmers not to invest

4.4.6 Financial Constraints
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in SLM in the study area.

Table 4.23: Financial Constraints to Adopt SLM tealogies

Responses Frequency Percentage
Yes 85 44
No 108 56
Total 193 100

Source: Own Survey, Tehuledere Woreda,

2014

The study revealed that financial constraint
IS not a significant constraint that affects the
successful scaling up of sustainable
technologies in the study area. The majority
108(56%) of the respondents replied that it

is not a constraint while 85(44%) agreed as

4.4.7 Lack of Access to Information

Table 4.24: Lack of Access to Information

Responses

Yes

it is a constraint. However, the FGD result
indicates that finance is an important factor
influencing the application of SLM
technologies. For example, finance is a
constraint behind insignificant application of
improved seed, pesticides and insecticides in

the study area.

Frequency
159

Percentage
82.3
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No 34 17.6
Total 193 100
Source: Own Survey, Tehuledere Woreda, 2014

Concerning access to information, only creating fertile ground for soil conservation
34(17.6%) respondents have reported that and production. Earlier studies in this regard
they have access to information i.e. media, also show that farmers with better access to
(most commonly used is radio).The rest of agricultural experts invest more in land
the respondents 159(82.3%) reported that management in Ethiopia (Bekele & Drake,
they have no access to information. 2003; Kassie et al., 2008). Therefore, access
However, access to information is very to information either through Das or the
much indispensible for the farmers to get media, is limited and it is one of the factors
lessons with regard the effectiveness of played significant role in affecting farmers

sustainable land management in terms of investmentin SLM.

4.4.8 Lack of Social capital

Table 4.25: Lack of Social Capital

Responses Frequency Percentage
Yes 81 42

No 112 58

Total 193 100

Source: Own Survey: Tehuledere Woreda, 2014
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The study revealed that only 81(42%) of the
sample households have access to social
capital. Studies indicate that Social capital
affects land management positively.
Households with members of a village
council use more labour per hectare and are
more likely to use improved seeds and
intercropping. Such households appear to be
more oriented towards intensive crop
production than other households (Pender

and et.al 2001).The positive influences of

4.4.9 Land Tenure System

Table 4.26: Land Tenure System

social capital are twofold. First, social
capital can promote cooperative behavior
and facilitate flows of information that may
be relevant to land management investments
(Adesina, Mbila, Nkamleu, & Endamana,
2000; Bowles & Gintis, 2002). Second, in
the absence of formal credit markets, social
capital enhances informal credit exchange
among farmers (Knack & Keefer, 1997) and
improves farmers’ financial capacity to buy

fertilizers.

Responses Frequency Percentage
Yes 2 1.1

No 191 98.9

Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

One of the key issues related to the
constraints to sustainable land management
is land tenure system. l.e. the degree to

which the tenure arrangement encourages

improved land management. The assessment
of better land management is evaluated in
relation to farm practices such as crop
rotation, tree

terracing, fallowing and
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planting and other soil conservation

practices.

The existing land tenure system in the
country does not have any impact on the
land investment of the farmers. In the
context of Ethiopia, according to Article 40
sub-section 3 of The 1995 Ethiopian
constitution, land is entirely under state
ownership. Out of the total respondents,

almost all, 191(98.9%) have agreed that it

does not affect their investment on their and.

Various researches carried out in different

countries have demonstrated that there is no

relationship between land tenure security
and investment on land. Goeschl and Igliori

(2006) indicate that property rights’

arrangements can not generally guarantee

efficient management of natural resources.
Likewise, the World Bank study in Ghana
and Rwanda found that an increase in

individualized land  rights  (private

ownership) does not appear to have had any
effect on soil conservation practices or land
investment (Plateau, 1996).

4.5 Farmers’ Perception on the Role of

SLM to ensure food security in the study
area

4.5.1 Improve Soil Fertility
The study indicated that SLM technologies

have immense role for improving soil

fertility. A very significant number
107(55.5%) of farmers replied that SLM
technologies have a significant role to

improve soil fertility.

Table 4.27: Improving the Status of Soil Fertility

Response

Frequency

Percentage (%)

Yes

107

S5H)
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No

Total

86

193

44.5

100

Source: Own Survey, Tehuledere Woreda, 2014

In the face of very serious soil erosion, the
need to scaling up of SLM technologies is so
high. This is because, even nationally, the
country has critical erosion problem and
eroded soil profile. Ethiopia has been
described as one of the most serious soil
erosion areas in the world (Blaikie, 1985;
Blaikie & Brookfield, 1987) with an
estimated annual soil loss of about 42 t/ha/yr
from croplands, resulting in an annual crop
production loss of 1 to 2% (Hurni, 1993).
Repeated problems of famine and starvation,
currently well-known images of the country,
have been attributed at least partly to this
phenomenon of soll

erosion (Eckholm,

1976; Blaikie, 1985; Hurni, 1989, 1993).

In many parts of the country, recurring

starvation and famine are still parts of rural

life. According to the 1985 Ethiopian Land
Reclamation it is estimated that only 20% of
the total area of the Ethiopian highlands
have relatively minor problems of erosion;
76% are significantly or seriously eroded
and 4% have outstripped their capacity to be

of any value for production.

Therefore, without SLM technologies, what
any other mechanism can be a solution for
such acute soil erosion taking place in the
country in general and in the study area in

particular?

4.5.2 The Role of SLM to Protect Land
Degradation and Soil Erosion

SLM technologies play a critical role in
protecting soil erosion and land degradation.

The perception of farmers in the study area
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technologies is so high in terms of

protecting soil erosion. That is why most of
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the sample respondents 116(60.1%) reported
that it has immense role to protect land

degradation and soil erosion.

Table 4.28: The Role of SLM Protect Land and Swif Degradation and Erosion

Response Frequency Percentage (%)

Yes - 116 801
No 77 39.9

Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Soil and land degradation is one of the
fundamental problems confronting sub-
Saharan Africa in its efforts to increase
agricultural

production, reduce poverty

and alleviate food insecurity (Hailu et
al.1993). Unfortunately, many conservation
programs designed to address soil and water
degradation in the traditional agricultural
sector have fallen far short of expectations.
Several studies have showed that despite a
soil and water

number of potential

management  technologies developed,
adoption by farmers is still very low. This

has been due to a complex socio-economic
factors that have

and demographic

affected the choice of land and water
technology investment to improve food
security. Gaps have been identified in the
way researchers and extension workers

have packaged research result to make
them more user-friendly for the farmers.

Knowledge sharing mechanisms have not
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been incorporated in the broader

agricultural extension systems to help

disseminate success stories emanating

from research.

As studies conducted by Pender et.al (2006)
revealed, the government of Ethiopia and a

consortium of donors have undertaken a

massive program of natural resource
conservation to reduce environmental
degradation, poverty  and increase

agricultural productivity and food security.
However, the adoption and adaptation rate
of sustainable land management (SLM)
practices is low. In some cases, giving up or
reducing use of technologies has been
reported (Kassa, 2003; Tadesse and Kassa,
2004). Several factors may explain the low
technology adoption rate in the face of
significant efforts to promote SLM
practices. These include a poor extension
blanket

service system, promotion of

Volume 02 Issue 02

H

technology to very diverse environments,

top—down  approach to  technology

promotion, late delivery of inputs, low

return on investments, escalation of fertilizer
prices, lack of access to seasonal credit and
production and consumption risks (Kassa,
2003; Bonger et al.,, 2004; Dercon and
Christiansen, 2007; Kebede and Yamoah,

2009; Spielman et al., 2010).

4.5.3 Maintains Ecological Balance

Of the total respondents 121(63.7%) agreed
that SLM technologies have the potential to
maintain the balance of which is already
degraded ecology in the study area (see table
29 above). The increasing growth of human
population, the consequent need to cut trees
for construction and other needs, the forest
is being lost from time to time. Therefore,
successful scaling up of SLM technologies
in the study area will promote afforestation
programs which can maintain the degraded
1988).

of

ecology (Hurni, Drought,

desertification, lack rainfall, and

deforestation are problems directly related to
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one another and can only be mitigated if significaloM technologies are applied.

Table 4.29: The Role of SLM to Maintain Ecologi&allance

Response Frequency Percentage (%)
Yes 122 637

No 72 37.3

Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

) ) people living in the study area, whose life is
4.5.4 Boost Agricultural Production

dependent up on subsistence farming
Much of the respondents 134(69.5%)

] system, what should be the task for
reported that scaling up of SLM

_ _ ) improving life, other than protecting and
technologies  will boost agricultural

_ _ o ) conserving the land in a sustainable manner?
production which result in improvement in
food security status of the people. For
Table 4.30: The Role of SLM in Boosting AgricultuRxroduction

Yes

134 69.5
No 59 30.5
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014
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Literature found from Economic theory  the two is that a change in technology can
indicates that productivity change can be also bring a change in efficiency. Most
decomposed in to two sources: change in importantly, the effect of technological
technology and change in efficiency (Coelli  change on efficiency can be positive or
et al. 1998). In this terminology, negative. Hence, it can be said that the effect
“technological change” means pushing the of a SWC technology, as observed in yield
production  possibility frontier (PPF) change, is the net effect of the two sources:
outward, and “improving efficiency” means  the direct technology effect and the indirect
producing as close as possible to the efficiency effect.

available PPF. A vital relationship between

4.5.5 Improve Food Security

Table 4.31: The Role of SLM to Improve Food SeguBenerally

Yes 110 57
No 83 43
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

In the study area, SLM technologies play an indicated that SLM technologies have
important role in improving food security immense role to improve food security in

110(57%) of the respondents response the study area. However, about 83(43%)
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replied it does not have such an important
role. When asked, the response of these
groups was related to their participation in

off farm income generation activities.

However, the argument of much of the

literature revolves around the first ones.
Agriculture is the dominant economic sector
in Ethiopia that accounts for about 45% of
the GDP, 85% of the employment and 90%
of the foreign exchange earnings. The vast
majorities of the population, about 85%,

areas and derive their

lives in rural

livelihoods directly or indirectly from

agriculture. The agricultural sector is

predominantly subsistence in nature, in

which the major part of farm production is

for household consumption. Small-scale

subsistence farms, with an average land
holding of less than one hectare, occupy
about 90% of the cropped land and produce
around 95% of the total agricultural output

(Gronvall, 1995).

4.6 Major Causes of Food Insecurity in
the Context of SLM

4.6.1Land Degradation and Soil
Erosion

As a major problem for the decline of

agricultural production, land degradation

and soil erosion are placed at the center of
the causes. Sample farmers with substantial
147(76.2%)

degradation and soil erosion are causes of

number reported as land

food security in the study area.

Table 4.32: Land Degradation and Soil Erosion: €aus Food Insecurity

Yes

No

147

46

76.2

23.8

Available online: http://internationaljournalofresearch.org/

Page |1131



International Journal of Research

International Journal of Research

Available at http://internationaljournalofresearch.org/

p-ISSN: 2348-6848
e-ISSN: 2348-795X

4

=

Volume 02 Issue 02

$3 0w lume 2 sve

Total

193

100

Source: Own Survey, Tehuledere Woreda, 2014

Literature also indicated th#te increase in

human population brought with it increased
deforestation, overgrazing, shortening of
fallow periods between cropping, expansion
of cultivated land into marginal and steeply
sloping terrains, and inevitably resulted in

accelerated erosion. As a result, soil erosion
has become of serious environmental
concern in the sub-humid regions of Africa,

including Kenya, Ethiopia, Tanzania,

Nigeria and other countries lying along the
south side of the Sahara (Grove, 1974). As
indicated earlier, much of soil erosion takes
place from cultivated lands and its effects
are reflected in the agricultural sector. This
resulted in decline of

sever erosion

Table 4.33: Factors Aggravating Soil Erosion

agricultural land productivity which in turn
result in food shortage and food insecurity in

the study area.

The big question to be raised here is what
aggravates of the soil erosion and land

degradation.(See table 33 below)

Factors aggravating Soil Erosion

As it can be seen from the table below, the
perception of farmers about factors
aggravating soil erosion, the overwhelming
majority 148(76.7%)

factors mentioned in the table, such as slope

responded that all

of the land or topography, rainfall (in the
form of flood), the erodibility nature of the

soil and run off from up slop areas are all
factors that aggravate soil erosion in the
study areas

Responses Frequency Percentage
Slop of the land being steep 17 8.8
Available online: http://internationaljournalofresearch.org/ Page [1132
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Rainfall being too much or too heavy 8 4.1
Soil being too erodible 11 5.7
Runoff from up slope areas 9 4.7
All of the above 148 76.7

Source: Own Survey, Tehuledere Woreda, 2014

As already discussed above, all the factors
mentioned i.e., slop of the land (topography
characterized by mountainous and steep,
hilly), the nature being too easy and too
erodible easily by water and wind and the
highly seasonal and unreliable rainfall
experienced in the area are the features of
the study areaAccording to de Graaff
1993), determinants or direct factors of
influence of erosion are rainfall (erosivity),
vegetation (ground

cover), topography

(surface forms, slope inclination and

exposure to sun), and soil properties
(erodibility).
In the study area, Agricultural production

takes place in two cropping seasons per

year, the Meher and Belg seasons. Recently,
the Belg season rains have failed in several
consecutive years, although this was rare in
the past (Pender, Shiferaw and Holden
2005).

The FGD results also holds that several
factors are responsible for aggravating soil
erosion in the study areas. These includes
among others, the sloppy and terrain nature
of the land, seasonal and very much variable
rainfall which result in huge flood,
Overgrazing, deforestation, frequent plough
due to small size of land as a result of

density of population, population growth

and others.
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4.6.2 Lack of Adequate Rainfall

Table 4.34: Lack of Adequate Rainfall in the Stédga

No 24

Total

193

Source: Own Survey, Tehuledere Woreda, 2014

Apart from the interview schedule result, it
was evident from the observation survey that
there is a lack of adequate rainfall in the
study area. Average rainfall range registered
for the past 7 months of this year is 600mm.
Lack of rainfall has experienced for a long
time so far. The FGD result also clearly
indicated this fact. According to the
information obtained from the kombolcha
Metrological agency, annual rainfall is well
between 600 and 700mm. As shown from

the table above, the substantial majority

169(85.5%) reported that lack of rainfall is

the cause behind food insecurity in the study
area. Literature also indicated that the
limited, if not absent of the scaling up of
SLM technologies in a given area, especially
in East Africa, will inevitably result in
deforestation, and degradation which in turn
result in lack of rainfall (Hurni, 1988). In
this regard, FGD held among the officials of
Agriculture  and Rural Development,
confirmed that forests are on the verge of
extinction due to the huge demand for
construction purposes and as a means of

copping strategy for food shortage. It further
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revealed there is a significant shortage of
rainfall and this affected the productivity of
the farmers for a long period of time.
Indicating the prevalence of the problem, the
FGD result suggests a temporary and if
properly applied sustainable means of
response to very much rainfall experienced
in the area. The rain is very poorly
distributed in both spatial and temporal
terms. Often there is too much water during
a few days of the year, while water supply is
insufficient during most of the year. As the
problem persists for so long, we start to
adopt a SWC technology known as rain
water harvesting. The assumption was that,
if one conserves the excess water during
heavy rains in the rainy season so that plants
can use it in the latter times during dry-
season and it may be possible to avert the

majority of the production loss due to

moisture stress.

Therefore, rainwater  harvesting is

increasingly becoming acceptable for
responding to food insecurity in the study
districts. Accordingly, Rain water harvesting
is currently a high priority of the Ethiopian
government and this program is well on its

way.

Therefore, they are mainly concerned with
enhancing the productivity of the rainfall

(i.e., more crops per drop) by making more
available to the plants and less to surface
runoff. The benefits are three fold: Less
erosion because runoff is reduced; greater
food Security by increased crop water
availability and as a by- product increased
ground water recharge leading to Higher
base flows and more precision irrigation

during the dry season.

Concerning the direct impact of lack of
rainfall on agricultural production, a study

carried out by (Rockstromet al., 2002)
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indicated that lack of rainfall and its worsened by climate change which

is

seasonal variation in rain fed agriculture, expected to increase rainfall variability in

which occur frequently, are responsible fora many African countries that are already at

decrease in yield by about 70% or even least partly semi-arid and arid

sometimes a total crop failure.

Therefore, it is possible to conclude that

Several studies confirmed such a fact in that successful scaling up of SLM technologies

erratic rainfall patterns present serious is the solution for the variable rainfall

challenges to food production in these areas experienced in the study area.

(Fisher et al. 2004), and this will be further

4.6.3 Low Level Scaling up of SLM Technologies

Table 4.35: Low Level Scaling up of SLM technolagie the Study Area

Responses Frequency Percentage
Yes 99 51.2

No 94 48.8

Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Even though, there is a considerable lack of indicate that the very limited application of

awareness among the farmers with regard to SLM technologies is at the core of the

the role of SLM in the study area, the causes of the existing food insecurity

sample households do not conceal to prevailed in Tehuledere Woreda.
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Accordingly, 99(51.2%) witnessed this fact.

This is because, they know that the only
tangible resource and viable basis of their
life is based on land.94(48.8%) disagree on
the issue and this might be due to the lack of
awareness about SLM technologies and their
role to improve their food security status at

large.

Various studies indicate that the absence of
considerable SLM technologies adoption
and application have a far reaching
consequence in the long run. These concerns
are substantial in Ethiopia where the
agriculture sector the most important sector
for poverty reduction has been undermined
by lack of adequate plant-nutrient supply,
depletion of soil organic matter, and soil
erosion (Grepperud 1996). In an effort to
overcome these challenges, the government

and non-governmental organizations have

consistently promoted chemical fertilizer as

Volume 02 Issue 02

H

a yield-augmenting technology. Despite this
promotion, chemical fertilizer adoption rates
remain very low (Byerlee et al. 2007), and in
some cases, there is evidence suggesting a
retreat from fertilizer adoption (EEA/EEPRI
2006), possibly due to escalating fertilizer
prices and production and consumption risks
(Kassie, Yusuf, and Kohlin 2008; Dercon
and Christiansen 2007). More importantly,
government policies to promote
technologies lack a clear understanding of
the role of agro-ecology, such as rainfall, in
conditioning the effectiveness of
technologies in enhancing productivity. The
distribution and amount of rainfall varies
both in spatial and temporal terms across
and within Ethiopia. This implies that it is
important to consider the distribution of
rainfall when formulating policies that
promote adoption of productivity-enhancing

sustainable land management technologies,
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such as chemical fertilizer and conservation

tillage (Ibid).

For instance, the key to tackling these
challenges in semi- and arid areas lies not
only in the adoption of farming technologies

that enhance water retention capacities of
soils in these areas but also in the adoption
of farming technologies that rely mainly on

renewable local or farm resources (which

reduce production costs and risks). A prime

4.6.3.1 Available Evidences

Volume 02 Issue 02
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example of such technology is sustainable

agricultural  production  systems that
conserve resources, such as land and water;
are environmentally non-degrading; are

technically appropriate; and are
economically and socially acceptable (FAO
2008). In practice, sustainable agriculture
uses fewer external inputs (e.g., purchased
fertilizers) and more locally available

natural resources (Lee 2005).

4.6.3.1.1 Consequences of Low Level Seglup of SLM on the Lives of the Farm

Households

Table 4.36: Consequences of Low Level ImplementatfocSLM practices

Respondents

High Level of Soil Erosio
Low Level of Sail Fertility
Low Level of Soil Productivity

Climate Change

All of the above

Frequency Percentage (%)
12 76.2
5 2.6
3 1.6
2 1
171 88.6

Source: Own Survey, Tehuledere Woreda, 2014
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As it can be seen from the table above, the
largest proportion of the respondentsl71
(88.6%) reported that high level of soil
erosion, low level of soil fertility, climate
change and low level of agricultural yield
are the consequences of the absence of the
scaling up of SLM practices in the study
area. The high level of soil erosion
accompanied by unreliable rainfall impacts
the fertility of the soil negatively, which in
turn impacts the productivity of the soil.
Ethiopia has one of the highest rates of soil
nutrient depletion in sub Saharan Africa
(Stoorvogel and Smaling 1990).This leads to
the food insecurity profile of the farmers in
the study area. Low agricultural
productivity, poverty and land degradation
are critical and closely related problems in
the Ethiopian highlands. Such low
productivity on farms generally less than
two hectares in size, contributes to extreme

poverty and food insecurity, as evidenced by

Volume 02 Issue 02
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recurrent problems of famine and incomes
of less than one dollar per person per day
(Pender and et.al 2001). Other studies
conducted by Pender and Gebremedhin
2007 also revealed that these problems are
particularly severe in the highlands of
Tigray Amhara in northern Ethiopia. Cereal
yields average less than one ton per hectare
in this region and over half of the area of the
Tigray highlands has been characterized as
severely degraded (Hurni, 1988) being the
average farm size is only 1 ha., and most
households subsist on incomes of less than
1% per day.

The proximate causes of these problems are
well known (Bojo and Cassells 1995;
Sanchez et al. 1997) increased cultivation on
steep slopes, inadequate vegetative cover on
croplands, deforestation,  overgrazing,
burning of crop residues and dung for fuel,
low use of inorganic fertilizers or integrated
nutrient

management, declining use of
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fallow, and limited adoption of soil and
water conservation measures.

The result of the interview held with an
individual indicated that SLM has a very
vital role for food security of the study area.
The individual has also linked SLM as a
direct impact on the availability of rainfall
as it has been experienced so far in the study
area.

“The role of SLM to ensure
food security to all kebeles of
the Woreda is not to be
As the

livelihood of the society is

underestimated.
solely based on land, it
should be conserved properly
so that it will be able to yield
out puts appropriate enough
to deliver the food and future
development of the farmers.
the

capacity of everybody is at its

As of now, resilience

minimum. Livestock
development is  widely
affected by frequent drought.

This  drought is the

consequence of deforestation
which hinders the average
rainfall experienced so far.

Therefore, protection of land

using indigenous soil and
water conservation
technologies is the only
viable response to land

degradation and soil erosion.
(As. B 2014)”

4.6.3.1.4 Average Amount of Grain

Production in Quintal

Table 4.37: Average Grain Amount

Produced

As indicated in the table below, the

considerable portion of the sample farmers
76(39.3%) reported that in average, they
produce 6-8 quintal per year while another
significant portion 67(4-5%) reported as

they produce 4-5 quintal per year in average.
Only 10 (5.1%) reported that they produce

above 10 quintal per a year in average. The
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minimum number of respondents 21(10.8%)
replied that the size of their yearly average

production is 1-3 quintal. This implies that

producing a yield which is too small to
cover feeding the substantial number of the

family members of a house hold in the study

the majority of the farm households are area.

Yield Range Frequency Percentage
1-3 quintal 21 10.8
4-5quintal 67 34.7

6-8 quintal 76 39.3

9-10 quintal 19 9.8
Above 10 quintal 10 5.1

Source: Own Survey, Tehuledere Woreda, 2014

In the face of frequent drought, seasonal and
highly variable rainfall, land degradation

and soil erosion, poor soil fertility,

population pressure, low level of sustainable
land management ,small land holding size
and poor credit services, it is not surprising
that this limited farm land provides a very

small size of a crop yield.

According to the FGD result, the limited

size of the agricultural yield is due to the

various socio-economic and institutional and
topographic related reasons experienced in
the selected study districts. On top of this is
the frequent drought and lack of adequate
rainfall that can enable the farm house holds
to adopt new technologies such as fertilizer
to enhance their productivity. Therefore, the

farmers are using traditional manure in place
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of the commercial one. In general lack of
adequate rainfall is found to be the critical
factor hindering the maximum possible
utilization of fertilizer next to the soil type

and sloppy nature of the area. We are

encouraging our clients i.e. the farmers to
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exploit a maximum advantage from low
technologies such as terracing construction,
widely utilizing traditional manure,
pressuring to get access to credit to halt their

financial constraint to buy improved seeds

4.6.3.1.5 Agricultural Yield Productivity Status ofthe Farm House Holds

Table 4.38: Status of Agricultural Yield of the FaHouse Holds

Yield Status Frequency
Increasing 12

The Same 7
Decreasing 171

Total 193

Source: Own Field Survey, Tehuledere Woreda, 2014

As it is evident in the table above, the
absolute majorityl71 (88.6%) respondents
reported that the yield obtained from their
farm land is decreasing from time to time,
while  12(6.2%) households reported that

the yield remains the same. The rest

Percentage
6.2
3.6
88.6
100
7(3.6%) respondents report as the

agricultural yield got from their farm land is

increasing. This implies that the produced
yield is not enough to cover the food of the
household and is family member throughout

the year. This productivity decline is due to
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several factors in the study area (see the
table 19 below).Literature indicated one of
the factors is that Soil degradation
contributes to rising rural poverty and food
insecurity, because productivity is reduced,
and Subsistence farmers are less and less
able to accumulate reserves of grain (UNEP,

2002).

In consistent with this, Hurni 1993 indicated
that, due to the average annual soil loss of
42 tons per ha per year from arable land in
the highlands of Ethiopiathe average
annual productivity decline in cropland was

0.21%.

Other studies by Alemneh and others

investigated that the loss of soil nutrient
and its productive capacity due to soil

erosion leads to low productivity of land,

Responses Frequency

Volume 02 Issue 02

H

which in turn brings loss in crop Yyields
and results in a vicious cycle of poverty

and food insecurity (Alemneh et al., 1997).

4.7 Prospects for SLM in the study area
4.7.1 Government Effort for SWC

Table 4.39: Government Involvement in the

Promotion of SLM technologies

The participation of DAs in the study area is
not significant. As seen from the table
above, much huge number of the farmers
114(59%) replied that the role of the
government in promoting soil and water
conservation is not enough. DAs and health
extension workers are not working well in a
way that their work brings change on the life
of the society. Land management desk

officers are not doing their best with regard

to land certification and other activities.

Percentage
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Yes 79 41
No 114 59
Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Interview result with a local farmer presents for commercial fertilizer.

. : Instead, it is suitable for
a very surprising fact which clearly shows

traditional manure to

the weak role of the government in the improve the fertility of the

promotion of SLM technologies and soil. As it is a command from

enabling the community to improve the the government, | always

bring the fertilizer and inset

status of food security. it in river water. See this

_ game! | don't know the
“‘Always a command will
reason why the government
come from the Woreda and
i not observes the
Kebele offices to take a )
- appropriateness and
fertilizer and pay the cost o -
) ) ] ) compatibility of the fertilizer
either immediately or in the _
) _ to respective farm land
future with a double interest _
before forcing us to take the

rate. The funny part is that,
risk. (G.S, 2014)”

my farm land is not suitable

4.7.2 Active Community Participation

Table 4.40: Active Community Participation: As apgrtunity to SLM
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Yes 189
No 4
Total 193

97.9

2.1

100

Source: Own Survey, Tehuledere Woreda, 2014

By far, active community participation is the
most important opportunity that implies a
positive and promising prospect for the
promotion of SLM in the study area. A
development activity which do not take the
community at its center, do not bear a fruit.
The FGD results also indicated that the
community, unlike other areas, does not
request even an incentive in response to the
conservation activities

soil and water

participated. The office of Agriculture and

4.7.3 NGO Involvement in SLM & SWC

rural development in Tehuledere Woreda
has acknowledge that the commitment
observed on the part of the community in
terms of promoting SLM in the respective

kebeles in the Woreda is to be appreciated.

Therefore, it can be deduced from this that
active community participation is the only
opportunity in which almost all of the

agreed

respondents 189(97.9%)

anonymously.

Table 4.41: NGO Patrticipation in SLM in the StudseA

Responses Frequency
Yes 37
No 156

Percentage
19.2

80.8
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Total 193 100

Source: Own Survey, Tehuledere Woreda, 2014

Not only in Tehuledere Woreda, but also in
most parts of South Wollo zone, NGO
involvement is not satisfactory. As the FGD
discussion indicates, the study area is not
experienced the active participation of
NGOs for a long period. Except food for
work (FFW) program operated under the
World Bank development program, it is not
common to see the involvement of any
international or regional development
organization. Therefore, it is not surprising
that most of the sample households
156(80.8%) respond as there is no NGO

who participate in SLM investment in the

study area.

The other hope full opportunity is that, to
scale up investments in sustainable land
management, the Africa Region of the
World

Bank developed a Strategic

Investment Program for Sustainable Land
Management in Ethiopia as one of the Sub-
Saharan African countries (SSA), that aims
to help shift the country’s development
agenda in favor of more sustainable and
climate-resilient land management. Under
this program, Ethiopia takes a lion share of
the fund due to the various ongoing projects
which are being implemented in the country.
The discussants indicated that South Wollo
zone in general and Tehuledere Woreda in
particular has been taken as one relevant and
severely affected site. To exploit the
opportunity effectively and change the
degraded environment in the green economy
strategy, the office of agriculture and rural
development along with other concerned

bodies has already finished the preparation

to work with the community.
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CHAPTER FIVE

5. CONCLUSION AND
RECOMMENDATION

5.1 CONCLUSION
As clearly depicted in the analysis part of
this paper, soil erosion and land degradation
are found to be the most serious problems
and threats to food production, food
security, and natural resource conservation
in the Tehuledere and the surrounding

Woreda. As most of these lands are sloppy,

soil loss due to soil erosion is very high

removing all the top fertile soils, applied
fertilizers, and sown seeds. Farmers are
remaining with no or very low harvest
when cultivating these vulnerable lands
without proper management. Thus, one of
the emerging trends in the issue of soil and
water conservation, sustainable land
management should be an appropriate and
viable strategy for the conservation of farm

lands.

From the descriptive analysis, focused group

discussion, in depth interview and the
review of the existing literatures, it was clear
that Socio-economic problems, such as large
family size and educational status of the
household have been found to be the major
constraints to scale up SLM technologies. In
this regard, the sample populations were
entirely illiterate who cannot read and write.
Other farm land

factors such as

characteristics, small land size,

sloppy
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nature of the farm land, physical distance
between farmers’ residence and farm land
area, the kind of technology applicable to a
particular farm land, financial constraint to

adopt the technology are among the factors
hindering the SLM

scaling up of

technologies. In addition to the above
mentioned factors, lack of awareness of the
profitability of SLM technology, lack of
considerable trust on SLM technologies,
lack of access to resource endowment and
lack of social capital have been found to be

major constraints which hinder the scaling

up of SLM technologies in the study area.

The successful scaling up of appropriate
SLM technologies in the study area will play
a significant role in terms of improving soll
fertility, protecting the existing land
degradation and soil erosion, maintaining

ecological balance, boosting agricultural

production, and consequently improve food

security of farm households.

Despite such roles SLM plays, a number of
causes for food insecurity have been found
to be associated with absence of SLM
technology adoption and utilization in the
study area. These includes Land
Degradation and Soil Erosion, Lack of
Adequate Rainfall, Low Level Scaling up of
SLM technologies i.e. limited application of
improved seed, fertilizer (traditional manure
and commercial fertilizer), Lack of farm
land and

appropriate  to irrigation,

underutilization of pesticides and
insecticides among the farmers in the study

area.

However, there are promising prospects that
indicate the potential in the study area for
the promotion of SLM technologies in the

long run. These include among other things,

the lesser efforts of the government exerted
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to conserve soil and water, active

community participation, Strategic
Investment Program for Sustainable Land
Management developed with the support of
the African Region of the World Bank and

NEPAD regional initiative.

5.2 RECCOMMENDATION
The study clearly indicated that improving
the productivity of highlands, which are
erosion, without soil

prone to soil

conservation is impossible. Therefore,
successful scaling up of soil conservation
measures and long term sustainable land
management technologies. This study
therefore suggests to follow the broader
Land

approach of Sustainable

Management (SLM), which aims at
ecologically sound, economically viable and
socially acceptable recommendations. It
which places SWC in a more holistic

framework that is closer to farmers’ reality.

For its practicability, the following points

should be taken in to consideration.

e As most of the farm lands are steep
slope gradient and mountainous in
nature, traditional manure is
recommended rather than
commercial fertilizer. Avoid the
culture of using animal dung for fuel
in rural areas is to be encouraged.

e There should be efforts to promote
family planning programs to halt
population growth, and creating
awareness creation campaigns about
the profitability of SLM technologies
in the study areas.

* In any of the rural development
strategies, the integration of SLM
and food security should not be seen
separately; but more prudent use of
external inputs such as fertilizer and

seeds, and

improved greater
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emphasis on low external input
sustainable land management
practices, would be helpful in the
effort to make the area at least food
secured.

More than any stakeholder, the
government should play an active
role in promoting SLM technology

and mobilize the community for

development. In this regard, the
interview result has indicated that
every SWC conservation efforts are
learnt traditionally. This traditional

knowledge should be updated
regularly; so that the community will

tend to protect the soil. Thus, soil
fertility will be improved and the

current aid seeking status of food
security can be improved.

One must pay attention to viable

physical conservation measures such

Available online: http://internationaljournalofresearch.org/

as stone bunds, soil bunds, terraces,
check dams, trees and other
measures to protect the top soil from
erosion.

Since, the comparative advantage of
people in Tehuledere and the
surrounding area is not in input-

intensive cereal crop production but
more in low input technologies,

greater emphasis on developing these
technologies in agricultural

extension and other development
programs is needed.

DAs, extension workers, land desk
officers and the community should
be integrated to adopt the culture of
water harvesting in each district
level. In sloppy and steep nature
which has not the access to
irrigation, it is essential that the

runoff water being disposed through
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cutoff drains and water ways let into NEPAD and World Bank as
water harvesting structures for opportunities to  scaling up
domestic use and minor irrigation sustainable land management
activities. This will enhance the farm technologies, further efforts should
households copping strategy to food be invested to change the existing
shortage. critically sever status of soil erosion
e One should consider choice of and land degradation and widen the
appropriate technologies and prospects of SLM in the study area.

approaches. Techniques and
technologies to be used should be
selected from a number of technical
options depending on rainfall,

farming practices, soils types,
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