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Abstract 

Land degradation in the form of soil erosion is the most constraining factor of agriculture in the 
foothills of Entoto Mountain. It is increasingly understood that sustainable land management 
(SLM) is required, not only to balance land for food and nature, but also to unlock paths to 
sustainable development. However, several challenges impede its success fit! promotion. Thus, 
identification of these challenges is of paramount importance. Therefore, this study was aimed to 
jill this gap by investigating challenges of SLM in terms of the perception of farmers on the 
problem and causes of soil erosion; constraints of the existing SLM practices; and bio-physical, 
socia-economic and institutional challenges of promoting successfid SLM 

To achieve these objectives, personal interview of 108 households was condue/ed in the selected 
sLt peasants 'gats' at the foothills of Entoto Mountain using structured questions. Proportional 
sill1ple random sampling technique was used to select the households. In addition, jield 
observation, focus group discussion and key informant interview were conducted. Descriptive 
statistics were employedfor data analysis inline with the objectives of the study. 

The result discloses that farmers have good perception of the problem of soil erosion. But their 
perception on the extent/severity of soil erosion is lirnited to visual authentication such as gullies 
and gives more emphaSiS to long time than shari term indicators. Farmers' perception of 
population growth as a cause of soil erosion is also hardly longed-for. As most femners have a 
good perception of controlling soil erosion, they use contour plowing, traditional terraces, 
traditional waterways, traditional ditches, unplowed strips, traditional check dallls, and 
plantations. Moreover, manure, composting and fertilization are used to augment production. 
However, the existing practices are not effectively applied to control soil erosion due to varimls 
constraints of the technologies such as land shortage, labor shortage, rodents, conflict, erosion 
risk, lock of knowledge, high opportunity cost, loll' durability, high cost, and materials. 

Derived , by bio-physical, socia-economic and institutional forces: heavy run-off; Fee and 
unregulated grazing, cereal mono-cropping, prevalence of production oriented land use changes, 
engagement in non-sustainable off-farm income diversification activities such as sale of stone, filel 
\vood and dung cake, tenure insecurity, strategic problems, low resource endowment, and /Oll' 

credit and extension services constrained the promotion of success fit! SLM by distressing the level 
of investment households commit to SLMpractices. 

The study suggests the follOWing implications which help to meet the challenges of sustainable 
7a)Jd management in the foothills of Entoto Mountain. Extensive farmers ' education for beller 
elucidation of land degradation processes and I'nanagement; technical support tofarmers toward,' 
integration, design and specifications of SLM practices; non-politically demarcated integrated 
watershed management; introduction of modern SLM practices which have ecological and 
economical effectiveness; literacy campaign and family planning; environmental Fiendly ojj-jimn 
opportunities; environmentally Fiendly alternative sources of energy; long-term lease tenure; 
integrated credit and extension services; and policies and strategies that coordinate and make 
strong both rural and urban systems. 

XI 



CHAPTER ONE 

I. INTRODUCTION 

1.1 Gcncral Bacl{ground 

The Federal Democrati c Repu bli c of Ethiopia is the third largest country in Afri ca and 

li es between latitudes of 3°N to 15°N and longitudes of 33°E to 48°E in eastern Africa 

and shares boun dari es with Eritrea in the north and northeast, Djibouti in the northeast, 

Somal ia in the east and southeast, Kenya in the south and southwest, Sudan in the west 

and north west. The total area of the country is 1,130,000 km2 with a tota l human 

population of 73,9 18,505. The country is divided into nine reg ions, one for each of its 

main ethnic groups (CSA, 2008) . 

The phys ica l features of Ethiopia is endowed with a complex variety of agro-ecologica l 

conditions including large area of fl at land and gently rolling hilly areas as we ll as steep 

and rugged hill s and valleys . Altitude ranges from sli ghtly below see leve l (118 meter) to 

highl ands soa ring to over 4,600 meters above sea level, and slopes can be as hi gh as 60% 

in the highlands, making large areas prone to erosion. The complex topography and wide 

al ti tud inal range ensure a variety of temperature and rain/all conditions. For that reason, 

the climate of Ethiopia vari es mainly acco rding to elevati on (Selamihun, 2004). 

Sellied agricul ture in Ethiopia has a long hi story dating back to antiq uity, and is the 

mainstay of Et hiopian economy. The Agriculture constitutes 50% of GDP, 85% of 

employment, and 90% of tota l foreign exchange earni ngs (MoARD, 2007). Small holder 

farmers with an average holding of less than one hectare account for over 90% of the 

agricultural area under crop producti on and 95% of th e agri cultural outputs (Mulugeta, 

2004). The ag ricultural production system is ma inly of rain fed, traditional and subs istent. 

The over all planned economic deve lopment pol icy in Ethiopia is Agricultural 

Development Led In dustriali zati on (A DLI). The goa l of thi s strategy is to achi cve rapid 

and susta inab le economic growth by improv ing the producti vity of the agri cul tural sector. 

In recent yea rs, va rious offi ci al documents of the government such as PASDEP (Plan for 



Accelerated and Sustainab le Development to End Poverty) reiterate that agriculture is the 

driver of economic deve lopment and the key secto r in reduc ing poverty and ensuring 

food security in the country. This strong re liance on agr icultu re as an econom ic dri ving 

force entails the need fo r managing the natural resou rces of agr iculture in a sustainable 

manner. It is sustainab le manage ment of the agr icu ltura l resources base (e.g. land) that 

will enable the country to achieve the desired sustainab le rural and overall economic 

development goa ls on the basis of its agricul tural economy. There fore, land is a crucial 

resource up on whi ch the lives of a ll people depend to a grcat extent, directly or indirect ly 

(Aklilu, 2006). 

Land degradation has been th e fo remost global issue because of its adverse impacts on 

agronomic producti vity, the env ironment, and its effcct on food securi ty and livelihood. 

In Ethiop ia, land degradat ion, low and declin ing agricul tural product ivity, and poverty 

are severe and inter related problems that appear to feed each other. I n the I ight of the 

increasin g populati on (2 .5 percent growth per annum) and the low levels of urbani zation 

(on ly 16 perce nt of the popu lati on live in urban area), all projections indicates that land 

degradation in Ethiopia is bo und to proceed at aggravated rates un less significant 

progress is made in conservation, rehabili tati on and restoration (MoA D,2007) 

The hi ghla nd part of the co un try (which constitutes 44% of the tota l land mass) is 

characterized by a complex configuration of mountains and plateaus. It is estimatcd that 

88 percent of the tota l population of the country, over 95% of its regularly cropped lands, 

around two-third of its livestock, and almost half of its land area and over 90% of the 

nationa l economic activ ities are a ll stationed in these high lands . However, the land 

resource of the Ethiopian hi ghl ands is deg raded by several natural , soc io-economic and 

institutional factors (McCann , 1995). 

Of the different forms of land degradation in the Ethiop ian highlands, so il eros ion by 

water is th e most press ing. According to Hurni ( 1993) an average so il loss rate on arable 

land is 42t/ha/year, whi ch by fa r exceeds 10 times the rate of soil fo rmation. It is also 

2 



estimated that close to 1.9 billion top so il s are washed away every year mainly in the 

highlands. 

The Ethiopian Highland Reclamation Study (FAO, 1984) reported that agri cultu ral cost 

of land degradation in the next 25 yea rs is est imated to be 150,000 million birr (the 

exchange rate in 1984 was 2.7bi rr to I USO). The study further asserted that land 

degradat ion could destroy the fa rm lands of some 15 percent of the popu lation or 10 

million highl anders by the year 20 I O. I f the present trend continuous, today's children 

could see over a third of highlands become incapable of susta in ing cropping while the 

population triples with in their li fe time. 

In order to curb and reverse the prob lem of land degradation, there have been large 

efforts made by donors and the Eth iop ian government to promote so il conservation and 

environmental rehab ilitation in the country. More of the recent soil conservation 

measures rely large ly on food for work programs as an incenti ve and are ori ented towards 

labor-intensive activities such as terrac in g, bu nd construction and tree planting. There 

appears to be a mounting consensus that the effects of man y of past conservation 

programs were unsatisfactory, due to its top-dow n intervent ions, inadequate 

considerati on of fa rm ers' outlooks, the extensive and uniform app li cation of sim ilar 

sustainable land management practices disregarded loca l agro-ecological and socio­

economic variat io ns, li mited options prov ided to farmers, low pro fitab ili ty of the opti ons 

prov ided to farmers, high cost requi rement of interve ntions, etc (Aklilu , 2006; 

Ababu,2004; Tesfaye (2003); and Woldeamlak, 2003). 
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1.2 Statcmcnt of the Problem 

The footh ills of mountains like Entoto Mounta in have suFfe red From the problem of land 

degradation mainly in the form of soi l eros ion fo r many years. The causes of land 

degradation in the area are complex and diverse. Aligned with the natural, soc io­

economic and institutional factors, land degradation in Entoto and other similar mounta in 

Foothi lls is main ly a Function of heavy reli ance by the growing populat ion on exploitati ve 

subsistent agriculture and rudimentary prod uction methods. The fa rming system of the 

area is dominated by cerea l crops, which prov ide littl e ground cover when the most 

eros ive ra in Fa lls. Fanners repeated ly work and pu lverize the so il, making it more 

vu lnerable to erosion. Poor land management, expansion of agriculture in to forestcd 

areas, li vestock pressure, and use of dung and forest for fue l furthermore contributed to 

land degradat ion and its producti vity. 

The poverty deri ved rural- urban li nkages based on resources such as labo r, forest, dung, 

and stone contributed to the degradation of land in the area. The penalties of pressure 

created by Add is Ababa on land resources of the study area are Far-oFF imag ination. 

Often, as observed in many parts of Ethi op ia, when Forest resources are gett ing sca rce, 

and when refo restat ion efforts are neglig ible with no alternative energy source, shortage 

of Fuel wood has been supplemented by catt le dung. Th is leads to heavy mi ning of so il 

fe rtility and deterioration of soi l physica l properties. Th is agai n leads to poor infiltration 

capacity of the so il, a phenomenon that red uces recharg ing effect of the aquifers and 

enhance high run-off and so il erosion rates (Gete et ai, 2006). Simi larly, the rural-urban 

in teraction based on constructi on stone resource detains the promotion of terrace 

applications and resulted in cont inued so il erosion. Furthermore, a hi gh demand For 

human resource in Add is Ababa, and a hi gh supply and low management of this resource 

in thc study area resulted in lack of watchdog For rura l land. This once morc gives Free 

will fo r the tremendous soil erosion problem in the study area. 

The implicat ions of land degradati on in the study area are therefore exceed ingly 

imperative since the livelihoods of the people of the area are knotted wit h land 

resources. Land degradation, just as limited access to land, trim down productivity and 
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thus make it difficult to produce enough to feed the people of the area. It may also 

intensify people's suscept ibi lity to food shortage and become a th reat to the mere 

survival of the people. Susta inable land management (SLM) is therefore strongly needed 

so as to enhance the ab ility of the land to restore its agri cu ltu ral and eco logica l 

productivity (AkIilu , 2006 and Gete et ai, 2006). 

Sustainable land management (SLM) is therefore, has emerged as a new approach to soil 

and water conservat ion affai r of Ethiopia in genera l and the study area in particular. This 

is not on ly because of the increasing population pressure on limited land resources, 

demanding fo r increased food production, but also by recognition of the fact that the 

degradation of land resources is acce lerating rapidly in the country . The growing interest 

in the concept of susta inability was given added stimulus at the United Nations 

Conference on Environment and Development (UNCED), held in Rio de Janeiro in June 

1992. Chapter 10 of Agenda 2 1 is concerned with the planning and management of land 

resources. For these reasons sustai nable land management (SLM) is now receiv ing 

cons iderab le attention from development experts, policy makers, researchers and 

educators (Mitiku, et ai, 2006) . 

Sustainable land management (SLM) is decisive for the study area fo r minimizing land 

degradation, rehabilitat ing degraded lands and ensuring the optimal use of land resources 

for the benefit of present and future generations. However, as the Su lulta Woreda 

Environmental Management Plan (SWEMP) indicates, the different attempts made in the 

study area to promote successfu l susta inable land management through di fferent 

structural and biological practices hardly succeeded and the upshots of these efforts were 

far below expectation (SWoARD, 2007). Moreover, efforts to identify sustainab le land 

management cha llenges to give remedial policy and strategic measures are very limited in 

the country in genera l and in the study area in particular. Owing to this, the tragedy nexus 

between land degradation and poverty become pers istent in the area. 
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Even if no research reports were found with the same topic, the ava il able related studies 

in Ethiopia were limi ted. These includes: Humi ( 1993), Siomon ( 1994), Belay ( 1998), 

Fitsum et al (1999), Yohannes (1999), Michae l (2002), Belay (2003), Gete (2003), Betru 

(2003), Tesfaye (2003), Woldeamlak (2003), Gete et al (2006), and Aklilu (2006). 

Added to thi s, given the diversity in the phys ica l, soc io-economic, and spati al variati ons, 

any effo rt to study sustainable land management chall enges and providing implications 

fo r measures need to be site specific. Th is is because there are no uni versa l for mulae or 

so lutions that can work across the globe. Rather, sol utions should be problem detailed, 

loca lly specifi c and closely ti ed into soc io -economic set up of the commun ities. Above 

all , an empirical literature on challenges of sustainable land management is not conducted 

for the study area so fa r. 

Fu rthermore, considering the complex and interwoven problems of land degradation in 

general and so il eros ion in parti cul ar, and the threat to the quali ty of human life, it is, 

therefore, evident that for the foothill s of EntolD Mo untain , characte rized by subs istence 

agriculture, ag ri cultural deve lopment with the promot ion of successful sustainab le land 

ma nage ment cannot be an option, if not an indi spensa blc element of all deve lopment 

efforts. 

Therefore, this study is aimed to fi ll th is ga p by undertak ing a loca lly specific an in -depth 

and action ori ented research by investi gating the perception of farmers on the prob lem 

and causes of so il erosion, assess ing the existing land management practi ces and their 

constrai nts and identifying the bio-phys ica l, soc io-economic and institutional chall enges 

and forwarding policy implications for success ful sustainable land management (S LM). 
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1.3 Objectives of the Stud y 

1.3.1 The Gencral Objective 

The overa ll object ive of thi s resea rch is to understand cha llenges of susta inable land 

management practice so as to capture a lternative po licy and strategy imp licat ions fo r 

promoting success ful susta inab le land management. 

1.3.2 Specific objectives 

T he speci fi c objecti ves of the study are setout to: 

I. Investi gate the percepti on of fa rmers on the prob lem and ca uses of soi l eros ion. 

I I. Assess the existing land management practices and the ir co nstra ints. 

Ill. Identi fy bio-physica l, soc io-economic, and instituti ona l cha ll enges to promote 

success ful susta in able land ma nagement practi ce in the study area. 

1.4 Rescardl Qucstions 

To atta in the above objectives, the fo ll owing questions are raised fo r thorough 

investiga lion. 

I. I-I ow do farmers perce ive so il eros ion as a prob lem? 

II. What do fa rmers pe rce ive as ind icators of so il erosion? 

Ill. I-I ow do fa rmers perce ive the severity ol'so il erosion problem on the ir fa rm land? 

IV. What do far mers perceive as tri ggers o f so il erosion process? 

v. Whi ch indigenous and modern SLM practices are ava ilabl e in the study area? 

VI. What are the constra in ts of the ex isti ng SLM practi ces? 

VII. What are the major bio-phys ica l, socio-econom ic an d insti tu tional cha llengcs of 

promoti ng successfu l susta inab le land management pract icc in the study area? 

VIII. What po licy and strategy implications ca n be drawn to promote successful 

susta inable land management? 
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1.5 Significance of the Stud y 

The agricultura l sector is given particul ar emphasis for the over all futu re transformation 

of the national economy. One of the factors for its success is the sustainable uti lization of 

land resources. Thus, the current trend of land degradation in general and so il eros ion in 

particular is a threat to the viabi lity of the economy. The need for its reversa l throu gh 

SLM is extremely importa nt. For that reason, studies perta ining to identifying the 

challenges of sustainable land management are cru cial to give a wider relevance of 

enlightening some policy and strategic implications for loca l land users, local planners, 

ad ministrators, and funding agencies in promot ing success ful sustainable land 

management. Therefore, this is the broad-spectrum substance of thi s study. This study 

also contribute to fill the gap in empiri ca l and loca l-sca le understanding of land 

degradat ion, management practices and cha llenges of promot ing successful SLM . 

Moreover, the study will di sh up a stepping stone for furth er researches of similar topics. 

1.6 Scope and Limitation of th e Study 

The paper focuses on identify ing the challenges o f slIsta in ab le land management practi ce 

with prominence on the perception of fa rmers towards the problcm of so i I erosion and its 

causes, assess ing the exist ing SLM practi ces and their underl ying constraints, and bio­

physica l, socio-economic and institutional constrai nts of promot ing successful SLM 

practice based on fa nners view ma inl y, and adding up literature and ex perts view. 

The term land is holi stic and comprises of so il, water and vegetati ve reso urces, etc. But it 

is diffi cult to conduct research on each of th ese land reso urces with the all otted time. 

Therefore foc using on one which is the central of all and severely threatened is handy, 

that is so il. For th at reason, thi s study primari ly dea ls with th e agricu ltural so il resource. 

Land degradati on can occur in various forms such as deforestati on, so il ferti lity dec line, 

so il eros ion, etc. In th is study land degradation in the form of so il erosion is wc llthought­

out since it is the most press ing problem. In addit ion , so il eros ion caused by othcr agents 
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except by water is not conducted in this study in vi ew of the fact that run -o ff and run-on 

are the foremost burning prob lems. 

The term sustai nab le land management practices is broad and includes many things. In 

thi s study it incorporates the ex isting so il and water conservation measures which are 

either indigenous or modern. The ex isting indigenous and modern so il fertility improving 

measures are also incorporated in the study as they playa role to control soi l eros ion by 

improv ing the physical and structural makeup of the soi l. 

From the vi ew point of spatial extent, the study is limited to one of the Ethiopian 

highland s, the foothill s of Entoto Mounta in, due to finance and time constrai nts. I-Ience, 

inter-spatial vari ations were not taken care of in th is study. The other limitat ion of the 

study is lack of experimental des ign due to time and financia l constrai nts. 

1.7 Organization of the Study 

This thes is is organized in fi ve chapters and related top ics under each sect ion. Chapter 

one dea ls with the introducti on of study including background and j ustilication, problem 

statement and objecti ves of the study. Chapter two present literature rev iew foc using on 

both theoretica l and empirical studies . Chapter three focus on the analyti ca l framework 

and resea rch methodology of the study. This chapter dcscribes the analyt ica l framework 

of the study, the study area and its se lection for the study, methodo log ies persuade in 

identi fying samp le households, data co ll ection, analysis and presentat ion. Chapter four 

presents res ul ts and discuss ion. Finally, chapter fi ve presents conclusions and some 

reco mm end ati ons. 
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CHAPTER TWO 

2. LITERATURE R EVIEW 

2. J Definition and Concepts 

Land: Land is a spatial lInit where ownership, resource avai labili ty, bou ndary conditions 

and the pol icy and economic environments play an important role (Hurni , 2000). The 

United Nati ons Convention to Combat Desertification (UNCCD) defined land as the 

terrestrial bio-productive system that comprises so il, vegetation, other biota, and the 

ecological and hydrologica l processes that operate with in the system (Pag iola, 1999). In 

th is paper the tern ' land ' is used to mean ag ri cultu ra l crop land , that is so il. 

Land Degradation: La nd degradation is a broad, compos itc, and value-laden term that is 

complex to define and it has no single readily- identifiab le fea ture, but instead describes 

how one or more of the land resources (soi l, ,.vate r, vegetation, rocks, air, cl imate, etc) 

has changed fo r the worst and loss in economic productivity (MoARD, 2007). 

However, the lack of clarity on the definition of land degradation has created two schools 

of thought. One school of thought acknowledges the occurrence of land degradation as 

threateni ng the ecosystem and the future of people on planet earth. This group may be 

ca lled the ' land degradat ion' schoo l. This schoo l follows the Ma lthusian thes is of 

population and environment wh ich posits that high population growth is the determinant 

cause of land degradation due to its diverse needs. The second school of thought 

describes the ongo ing process of natural resource deve lopment and uti lizat ion as a normal 

phase wi th in the dynamic process through which people adapt the ir environment without 

necessari ly degrading it. Th is group can be ca lled th e 'Eco-dynamics' school, led by the 

Ester Boserup (Tesfaye, 2003). 

Many studies have misconstrued so il degradation and so il erosion to be tantamount with 

land degradat ion (MoARD, 2007). Soi l degradation is a narrower term and an ingredient 
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of land degradati on for dec lining so il qua lity, enco mpass ing the deteri orati on in physical, 

chem ical and biolog ica l attri butcs of the soi l. That is, it refers to a process that lowers the 

so il 's actual and/or potential capabi li ty to produce goods and services. Six specific 

processes are recognized as the main cont ributors to soi l degradation: so il eros ion, wi nd 

erosion, water logg ing, excess salts, chemica l degradation, bio log ica l degradation and 

phys ica l degradation (MoARO, 2007). So il eros ion is there fore, a particu lar phys ica l 

process that causes land and soil degradation, and refers to the wea ring away o f the land 

surface by water and/or wind as well as to the reducti on in so il productivity due to 

phys ica l loss of top so il, reductio n in rooti ng depth , removal of plant nu trients, and loss 

of water (Richard and I3ir! , 2000) . 

Land degradat ion is a holi stic term w hi ch consists of the degradation of so il , forcst and 

water reso urces (Ak lilu , 2006). Land degradati on is therefo re d ifferent from so il 

degradation in that the process affects mu ltip le components of an ecosystem and usua lly 

di scernab le and must be add ressed at multi ple spatial scales . Co nscquently, thi s study 

foc uses on land degradat ion problem in the fo rm of so il erosion as it is the most pressing 

issue in the foot hill s of Entoto Mountain. 

Susta inable: The word 'sustainable ' in this paper is used to refer to the long last ing 

nature of the ways and means to reali ze successfu l susta inable land management pract ice. 

Management : The te rm ' management' in thi s paper refers to an activ ity or practice on 

the ground, using appropriate technologies/practices in the agricultural land use systems 

(Hurni , 1997 and Wright, 1984) . 

Sustainable Land Management (SLM): SLM can be defi ned as the usc of land 

resources such as so il , water, and plants fo r the prod ucti on of goods to meet changing 

human needs wh ile assuring the long-term productive potential of these resources, and 

the ma in te nance of their env ironmenta l functi ons (Herweg et a i, 1998). I-iurni (1997) a lso 

defi ned it as a system o f tech nologies and lor pl anning that ai ms to integrate eco log ica l 

with soc io-econom ic and po li tical princ iples in the management o f land for agricultural 
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and other purposes to achieve intra-and intergenerational equi ty . Susta inable land 

management is therefore, the foundation of sustainable agr iculture, and a strategic 

component of susta inable development and poverty reduction (I-Iu rni and Meyer, 2002). 

Moreover, the ori ginal concept of SLM was associated with technolog ies that contribute 

to susta inable agri culture (World Bank, 1997). Nevertheless, today the concept is 

assoc iated with essentia l elements of the globa l li fe support system. That is, it does not 

on ly dea l only with technologies but also with the three development elements: 

technology, poli cy and land use planning. It comprises biophysical, soc ioeconom ic, and 

env ironmental concerns that must be viewed in an integrated man ner. It combines 

technologies, polices and activities aimed at integ rating soc io-economic principl es with 

environmental concerns so as to simu ltaneously sati sfy the fi ve pill ars of sustai nable land 

management, i.e. , product ivity, security, protecti on, viabi li ty, and acceptab ility (Mitku et 

ai, 2006 and Dumanski , 1997). 

Because each pillar of SLM is a bit complex, the follow ing points are forwa rded for clear 

understanding and further exp lanation (Duman ski and Pieri, 1997 and Mi ti ku et ai, 2006). 

Productivity: aimed to mainta in or enhance production/services (eg. crop yield). 

Moreover, the return from SLM may extend beyond material yields from agri cultu ra l and 

non-agricultural uses to include benefits from protecti ve and aestheti c aims of land use 

(M iti ku et ai, 2006 and UNEP, 1992). 

Security: aimed to red uce the level of production risk (eg. so il cover). Thus, management 

methods that promote balance between a land use and prevai ling environmental 

cond itions reduce the ri sks of production (Dumansk i and Pieri , 1997). 

Protection: aimed to protect natu ral resources and prevent their degradat ion (eg. so il 

quality). Consequently, the quantity and qua lity of so il resource have to be sa feguarded, 

in equity fo r future generations (Herweg et ai, 1998 and Raise ctal, 1997). 

Viability: aimed to verify the economical practica lity of the contribution of the activity 

(eg. does the contribution of off-farm work to income suffi cient to make its contri bution 

continuous attract ive?) Therefore, if the land uses bei ng considered are loca lly not 

viable, the use will not survive (Dumanski and Smyth , 1993 and Mitiku et ai, 2006). 

12 



Acceptability: aimed to bear out the soc ial acceptability ofa given land use practice (eg. 

la nd use changes and use of conservation practices) . Land use practi ces can be expected 

to fa il, in time, if the ir social impact is unacceptable (D umanski and Smyth, 1993). 

Sustainable Land Management Practices: Terms for land management practices are 

not consistent ly used and mean different things for different people and even to the same 

people at different times. In fact, no globally approved or endorsed system ex ists. Some 

given names refer to the appearances such as terraces, bunds, ditches. Some combine thc 

appearance with the materials used such as stonewalls, ea rth bunds, grass strips, some 

add the slope or drainage e.g. graded ditches or infi ltration ditches. Some refer to the land 

management such as enclosure, others to the way of construction, such as " Fanya juu" 

(an ass imilated Swahi li term describing the way soil is ' thrown upward ' to build the 

bund) or to the funct ion and impact e.g. cut-off drains, etc (L iniger et ai, 2002). 

Sustainab le land management practices that have been used in th is paper include both 

indigenous and modern along with combinations o f the phys ica l/structural and biologica l 

practices. The class ification of SLM practices in to structural/physical and biological is 

subjective since they are not mutual ly exclusive, that is, they overl ap and complement to 

each other. The best example is contour plowing, whi ch is structu ral, agronom ic and 

vegetat ive (Y ohannes, 1999). Therefore, the class i fication has been used to smooth the 

progress of the discuss ion and analys is in an organ ized manner. 
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2.2 Empirical Literaturc 

2.2.1 Land Degradation Prob lcm in Ethiopian Highlands 

Land degradation is one of the foremost threats to food security and natural resource 

conservat ion in Ethiopian hi ghlands. Soil degradati on as part of land degradation has 

long been an intimidation in the Ethiopian hi ghl ands. Because highl ands endowed with 

favorable climatic conditions for settlement, the hi ghl ands have seen a bumpy increase in 

human activ ities. Th is has produced continuous and cumulati ve pressure whose 

damaging effect has already had a disastrous impact on the environment (Gete, 2000). 

Soi l eros ion is the major cause of so il degradation in Ethiop ian hi ghl ands. Soil 

degradation , caused main ly by so il eros ion in much of the Eth iopian highlands has 

reached a stage where it is increasi ngly di ffic ult to even maintain the present-day 

product ion of bas ic foods, a level that is already insuffici ent in some regions. Accord ing 

to EPA ( 1997), ap prox imate ly 17 percent of the country' s potentia l Gross Domestic 

Product (GDP) was lost because of phys ical and biologica l so il degradati on. In this 

regard, so il degradation certainly contri butes to a higher vulnerabil ity of the highl and 

people for food insecurity and poverty. 

Recent ly, Sonneve ld (2002) applied an approach that comb ines a so il and water eros ion 

model with a spatial agricultural yie ld fun ction under alternative scenar ios of soi l 

conservat ion, migration and tech nology changes to project the cost of land degradation 

under each alternat ive scenario. Under the scenario of no so il conse rvat ion, no change in 

technology and no migrati on, he estimated that agricu ltural production could be red uced 

due to land degradat ion by abo ut 10 percent from 2000 until 20 I 0 and this is substantially 

caused by so i I erosion. 

Measured so il loss, in the hi gh lands of Gojjam for instance, was reported to be as hi gh as 

320 and 263 tone/hectare/year on bare and cult ivated plots respective ly. In the same area 

it is also reported that soi l productivity is decreasing ve ry fast (up to 5% per yca r), and 

the current erosion rate on cu ltivated la nds exceeds the soil formation rate by a facto r of 

10 to 15 (Gete, 2003). 
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2.2.2 Causes of Land Degradation 

Di ffe rent authors po inted out that land is under enormous th reat of degradati on. The 

fac tors contributing to land degradati on are varied, complex and inter-related. They can 

be human, 'phys ica l, and socio-economic (Lakew, et al 2002) . However, there is no 

consensus on some of the causes whether they are rea l causes or not. For example there is 

mixed result whether population pressure is a real cause or not. A stu dy done in north 

Shoa by Mill ion (1996) clearly dep icts population pressure is a cause to land degradation 

and leading to a reduct ion in crop yield. Similarly study in the western Eth iopian 

highlands done by Gete (2003) shows population pressu re as a root cause of land 

degradation. 

On the contrary, some researchers argued population pressure does not always contri bute 

to land degradation rather increases conse rvati on activ ities. For example in Kenyan 

Machakos district population pressure is used as a means of conservation (Atak lti, 2003). 

A study done in Eth iop ia by Fi tsum et al (1999) also indicates populat ion pressu re used 

as an intensive labor for soil and water conservati on in Tigray regio n. Despite the fact 

that the controversial arguments, di fferent studies done at diffe rent ti mes genera li ze 

population growth in the Sub-Saharan Africa including Ethiopia is a cause to land 

degradat ion (FAO, 200 I and Muchena et aI, 1997) . 

A study done in the eastern hi ghlands of Ethiopia by Wogayehu (2003) indicates 

deforestati on, overgrazing, li mited ap pl icati on of sustainable land management practices, 

and dec line in the use offa ll ow are the proxi mate causes of land degradati on. Simila rl y, a 

study in western Ethiopian highlands indicates weak economic deve lopment strategies, 

unstab le institutiona l frameworks, and wcak li nk between research and extension have 

been fo und as a root cause of land degradati on (Gete, 2000) . 

Mis!11 anagement of land resources such as non-adoption of sustai nab le land management 

practices, improper crop rotati on, and use of marginal lands contr ibute to the preva lence 

of land degradati on. In Afri ca the contribution of diffe rent manage ment factors towards 
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land degradati on is estimated to be 49%, 24%, 14%, 13% and 2% for over grazing, 

mismanaged agricu ltural activities, deforestat ion, over culti vation and industria l activ ities 

respective ly (Vanlauwe et aI. , 2002 cited in Tilahu n, 2003 and Sheng, 1989). 

Natural facto rs also play th eir own rol e in tri ggerin g land degradation. The mam 

tr iggering natural factors identified by Fi tsu m et ai, (1999) are rain fa ll erosiv ity, 

determ ined by the ene rgy, intensity and durat ion of rain fa ll ; the erodib ili ty of the soi l, 

determined by so il type, texture, and organic matter content; the slop grad ient and length , 

determined by topography; the type and dens ity of vegetation cover; and the presence of 

vegetation cover. 

2.2.3 Farmers' Perception about So il Eros ion 

The reaction req uired for the implementation and form ulation of proper land management 

policies and strategies can depend on the perception of land users or far mers. A study 

done on farmers' perception of land degradati on prob lem and im plementation of land 

manage ment pract ices in Rwanda revea led that the majority of the farmers in the study 

area perce ived the avai lab ility of land degradation prob lem and give due emphas is to 

manage the ir land (N idaye and Soti'anko 1994 cited in Kume la, 2007). 

In Malawi an empirical study was done to assess fa rm level econom ics of so il 

conservation practices. The study understand that farme rs perce ive so il degradation 

problem and eros ion rates in their fa rm land and showed thcm the ways of 

implementati on of so il and water conservation technologies (Julius, 2009). 

In Ethiopia a study was done by Ak lilu (2006) to assess fa rm ers' view o f so il erosion 

problems and thc ir conservat ion knowledge in Beressa watershed in the north centra l 

highlands of Eth iopia. The study revea led that 72% of the respondent farmers' perceive 

so il erosion problem in the ir farm land and express for the inevitab ility of land 

management practi ces. Another study done by Woldeamlak (2003) in Chemoga 

Watershed, north western highlands of Ethiopia also portrays the majority of farmers ' 

perceived eros ion as a problem and the ir confirmation of the increasing trend in the 
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severity of eros ion and a decreasing trend in fert il ity of soi ls in their plots of land. A 

study done by Tesfaye (2003) in Wolayta also indicates most farmers perceive the 

presence of so il erosion in terms of the presence of rill s and gull ies. 

2.2.4 Sustainable Land Management Practice in Ethiopian Highlands 

Fo llowing the 1972173 drought, the following three major conservation activities were 

undertaken by the previous government. Ph ys ica l or structural conservations on Farm 

lands including tied ridges, soil or stone bunds and various terraces; so il conservation on 

grazing lands inc lud ing area closure and re-vegetation with shrubs; and soil conservati on 

on hill sides, including terracing, and planting of mult ip le tree spec ies, etc (Ababu, 2004). 

The overall ach ievements of past so il and ,·vater conservation activ iti es was constru cti on 

of fa rm land terraces on about 998,000hectares of land , constructi on of hill side terraces 

on about 208,000 hectares of land, construction of chcck dams with a total length of 

15,500km, forestations mainly on hi ghly degraded areas has been undertaken on 296,000 

hectare of land , and area closure to regenerate vegetation has been done on about 3 10,000 

hectare of land (Ababu, 2004). 

The current government al so Formulated and approved various polic ies, strategies and 

program measures that are important to support the struggle against land degradation and 

poverty. At fcdc ral level the environmenta l poli cy was approved in 1997 (EPA, 1997) in 

which reg ions can develop their own environmental poli cies speci fi c to their own 

environment. Added to thi s a number of sector and cross sector specifi c policies have 

also been deve loped. These include disaster prevention and management, energy, 

populatio n, and bio-d iversity policies. Moreover, the government has also issued a Rural 

Development policy und strategy, and Sustainab le Deve lopment Poverty Reduction 

Strategy Program, a food security strategy wh ich has give n due emphas is to Integrated 

Part icipatory Watershed Management as a major intervention for re habi litatio n of 

degraded areas and im prove the live lihood of the community th rough comprehensive and 

integrated natural resource deve lopment (MoA RD, 2005). In line with the aforement ioned 
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polic ies and strateg ies a number of rehab il itation activ iti es are also being undertaken in 

diffe rent parts of the country (ibid). 

Several NGOs and bilateral organizations such as the GTZ also partic ipated in 

sustai nab le land management activ ities by adopting their own system of intervention in 

collaboration with th e government. For instance, the GTZ fo ll owed the Participatory 

Land Use Planning (PLUP) approach and brings signifi cant rehab il itat ion outcomes in its 

areas of intervention such as in South Gondar (MoARD, 2005). 

Different empirica l studies have also revea led that there are different efforts of SLM 

undertaken by Ethiopian fa nners at household and supra-household levels in di fferent 

parts of the country . A study done in Amhara reg ion by Birru (2003) ind icates leve l bund 

is bu ilt more than 100 years ago in Ankober and Debresina in North Shoa, tradit ional 

ditches are common in the high lands of Gojjam, and contour plowing and crop rotat ion 

are practi ced in many areas of the of the country. Simil arly, a study done in chemoga 

watershed by Woldeamlak (2003) indicates farmers are using structura l measures of 

fanya juu bunds, stone bunds, diversion ditches, and check dams to arrest the problem of 

so il eros ion. 

In Bercssa watershed, north central highland of Eth iop ia, farm crs are uSlll g contour 

plowing, drainage di tches, stone terraces, waterways, trees, grass strips, and soil bunds to 

arrest the problem of soil eros ion (Aklilu, 2006). In east Gojjam, trad itiona l ditches, 

manure through animal parking (kraa l), crop rotation, contou r plowing, traditional 

vegetative fences, trad itional waterways, traditiona l check dams, traditiona l stone 

terraces, unplowed grass strips, weed heap ing, artifi cial wate rways, modern cut-off 

drai ns, modern stone terraces, area closures, artificial ferti lize r and compost are wide ly 

practiced (Michae l, 2002 and Yilka l 2007). 

In Tigray reg ion, traditional terraces, grass str ips, and hillside terracing arc the commonly 

used pract ices by the farmers (Dagnew, 2007). In Konso, southern Ethiopia, stone 

terraces, tied ri dges, trash lines, agro-forestry, intcrcropping, fall owing, manure, kraal 
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shiftin g, burning o f debris, min imum ti ll age, and use of artific ial fe rti lizer are app lied by 

far mers to arrest the problem of soi l eros ion and maintain its fert ility (Tesfaye, 2003). 

2.2.5 T he C ha ll enges of S us ta ina ble La nd Ma nagement in E thiopian Highla nds 

Despi te the land management e fforts done so fa r the degradati on problem is not so lved 

once and for a ll. Rather, it continues to be more threat in view of the fact that SLM 

promoti on act ion is down curved . Po licy constraints, tech no logy constra ints, land 

degradation awareness problem o f th e land users, soc io-economi c and biophys ica l 

constra ints are among the foremost challenges of promoting SLM in the country. 

Howeve r, the empirical ev id ence on the impacts of th ese factors in a ffecting SLM 

promotion action has a m ixed result. Constraints that affect one SLM practi ce may not 

affect another one. For example land tenure insecurity may signifi cantl y a ffec t long-term 

du rab le so il co nservat ion in vestments such as terrac ing and fa ll owing than ncar term 

in vestments such as ferti lizer and manure. Si mi larly, ho useho lds with better ed ucat ion arc 

expected to have better awa reness o f new tec hno logies and may be more li ke ly to use 

new techno logies. However, more educated households may be less prone to use labor­

intens ive SLM practi ces if they have hi gher labor opportunity cost as a result of better 

opportunit ies off the farm. At the same time access to urban market may facil ita te use of 

agricultura l inputs such as fe rtil izer. Neverth eless, it may adverse ly affect the use of 

manure and terrac ing beca use of du nk ca ke and stone se ll ing, and labor co mpet iti on in 

urban off- fa rm work s (Mah mud and Pende r, 2005). 

Policy a nd Strategy related cons tra ints: There are severa l poss ible reasons fo r the 

failure of past management intervent ions to meet users' ex pectation. The innovated 

manage ment measures did n' t cons ider loca l management practices, the inte rvent ions 

req uire high cost which can not be afforded by the local people, and the interventi on 

did n' t consider th e loca l agro-eco log ica l and soc io-economi c va riati ons (A kli lu. 2006). 

The chall enges of land management practi ces in Ethiopia es pec ially S WC programs are 

lack a hol istic approach. These structu rcs are a lso concentra ted on far m lands and the 

degrad ed hill sides bu t are not properly taken ca re of. Sustain ab le land managemen t 
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practices throu gh biologica l measures such as organ ic malleI' man agement, maintena nce 

of vegetative cover, improved follow practices and the livestock management practices 

are not we ll in tegrated. The rehab ili tation of degraded hill s ides, wh ich had incred ibl y 

great success in terms of environmenta l rehabilitat ion and creat ion o f assets, was over 

looked (Betru, 2003). 

Gete et a l (2006) based on th ei r stakeho lder assessment poi nted out the promoting o f 

SLM in Ethi op ia is constra in ed by the overwhelming strategic problcm of thc extens ion 

system. Quick so lutions rather than sustain ab ility, quant ity rather than quality, area 

coverage rath er than impacts, and see mingly commandin g control system rather than 

participation are identified as the most determining constra in ts. 

Fa rmers' perception related constraints: the perception of farmers' about the problem 

of land deg radation plays a vita l ro le in promot ing SLM. The empirica l ev idence on 

farmers' perception in promot ing SLM is mixed. Some authors li nked fa rmers ' 

management init iat ion to the vis ible ind icators of land degradat ion and percept ive 

severity of the problem (Aklilu, 2006; Tesfaye, 2003; Yilkal, 2007). On the other hand, 

the Ethiopian highland rec lamation study pointed out that 98% o f the interviewed 

peasants responded that land was bei ng eroded, and 79% of them rep li ed the rate of soi I 

degradation was seri ous and accele rating, and they a lso reported as th ey are managing 

their land due to thei r awareness of the prob lem (FAO, 1984). 

SLM practices/ tec hnologies related constraints: the successful promotion of SLM can 

be chall enged due to technolog ica l related constraints. A stud y done in Gojjam by 

Michael (2002) revea ls SLM practices are constrained by different factors for farmers' 

sustai nab le appli catio n. For example, manure req uire more labor fo rce to transport, 

traditiona l d itches, trad itiona l cutoff drains and traditional waterways aggravate soi l 

erosion in areas where they are ill-designed. T he same study a lso noticed the inflexibility, 

non-in tegrity, and specific functiona lity of SLM practices retarded the promot ion of SLM 

in the area. Sim il ar ly, a study done in East Gojja m by Yi lkal (2007) ind icates high 
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dependence of technologies on land resources, sensiti vity to environ mental conditions, 

need of spec ial tra inin g, and high fin anc ial requirement. 

Bio-physical related constraints: of the differe nt bio-physical constra ints that affect the 

promotion of SLM are free graz ing, th e nature of topography, cl imate var iabil ity, and the 

assoc iated run-off. A study done in Tigray by Dagnew (2007) revea ls run-off and free 

grazing affected almost all stone terraces constructed by fa rm ers on the ir farm land. 

Population Pressure: even if finger counted studies have assessed the impact of 

populat ion pressure on success ful SLM, many empiri ca l fi ndings shows its negati ve 

impact. Using national leve l data Grepperud (1996) fo und both human and livestock 

pressure to be assoc iated with land degradat ion and low promoti on of SLM practices. 

Us ing communi ty level data from Tigray and Amhara Pender et al (200 I) fo und 

populat ion pressure is associated with more dec line in use of fa llowing and man ure. 

Poverty: poverty is one of the deep-seated factors affecting the promoti on of SLM, 

whi ch most rural Ethiopians continue to face. Poverty deri ved pressure on natural 

resources brought resource degradation that leads to reduce household assets, which in 

turn affects degradation in Ethiopian highlands (l3ekele and Ste in , 1997). The poor is 

unable to apply SLM pract ices due to lack orthe ability in vest and lack orthe access to 

in novations to improve producti vity and cope up with ca lamities (Gete et ai, 2006). 

Land tenure insecurity: The impact of land tenure on the promotion of SLM has mixed 

analys is. Based on the national representative sample, Deininger, et al (2003) fo und that 

the impact of investment on land depends on the type of SLM practice. Investment in 

terraces was lower in woredas where who had experienced land red istribut ion pri ori 

while investment in plan ti ng trees was greater in woredas where there had been 

redistribu tion. The same study also dep icts greater perception in future land redi stribution 

is associated with less in vestment in both terrac ing and tree planting. In Amhara region, 

Ben in and Pender (200 1) found that ferti lizer use is more commo n and crop yie lds higher 

though fal low less common in commu nit ies where redi stribution had occurred . Tenure 
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insecurity may be present even in regions where there have not been land redistribution 

and affect the promotion of land degradation. Ayalew, et al (2005) cited in Mahmud and 

Pender (2005), using data from four villages in the southern region fo und that 36% of 

househo lds expected a reduction in land size in the next five years (after the 1999 

survey) . The main source of insecurity was not future expectation of land redi str ibution 

rather expecting sharing of land among families (ibid). 

Credit service: Agricultural credit program also playa great role in promoting SLM. 

Us ing data from a nationa ll y representative househo ld survey, Croppenstedt, et al (2003) 

found that greater access to cred it in a vil lage considerably increases households' 

possibility of using fertilizer. In Amhara region Pender, et al (200 I) also found credit 

from Bureau of Agriculture (BoA) of Amhara reg ion was negatively associated with use 

of fallow, manure and compost but positively associated with tree planting. The same 

study conducted in Tigray region shows credit from Relief Society ofTigray (REST) was 

linked to more use of compost, so il bunds, and tree planting and li ve fences. Accord ing to 

the study the variation in the application of SLM practices with credit sources is 

attributed to the technical ass istance associated with the credit. 

Extension service: The impact of agricul tura l extension also appears to be context­

dependcnt. Usi ng the national samp le survey Deininger,et al (2003) found that access to 

woreda extension serv ice was positively associated with farmers in vestments in planting 

trees and in building terraces. In Tigray Pender and Berhanu (2004) found statistical ly not 

signi ficant impacts of contact with extension agents on fa rmers' land investments. But 

this study is conflict ing with the above argument for that the nationa l data reveals the 

statist ica l significant assoc iation between extension agents and SLM practices. Likewise 

a study made by Ak li lu (2006) indicates farmers having extension contacts with 

extension agents tend to reduce investments in conservation. Accord ing to the study this 

is due to the more foc us of the extension service on crop and livestock production than 

SWC. 
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Household endowment with human and physical capital: A household endowment 

with human capital plays a great role in promoting SLM. Avai lable ev idence shows a 

pos iti ve assoc iati on between ad ult labor and stone terraces in Tigray (Berhanu and 

Swi nton, 2003). However, the empirica l ev idence is mi xed when fa mily size is used as a 

measure of labor avai labi I ity. Bekele and Stein ( 1998) fo und a negative I in k between 

fa mily size and so il and water conservation in Andit Tid, North Shoa while Ayalew et al 

(2005) cited in Mahmud and Pender (2005) found no signifi cant relati onsh ip between 

family size and long and med ium term land management practices. 

Ava il able empi rical cv idence on the impact of farm size in promot ing SLM practices is 

depend on the kind of technology being used. A positive relationship is fou nd between 

farm size and in vestment in stone terraces in Tigray. On the oth er hand a negative 

assoc iation is fo und between fertil izer use and land size in T igray (Fitsum, 2003) 

Educati on al so determines the promoti on of SLM. Accord ing to ava il able empirica l 

evidences a pos itive association is observed between educati on level and fertilizer use 

(Berhanu and Swinton, 2003). Deininge, et al (2003) found a significant pos itive 

assoc iation between the maxim um education of household members and investment in 

terraces and tree planting. On the contrary, Pender and Berhanu (2004) found a negative 

assoc iation between primary level of education and ferti lizer usc in Tigray. 

Access to off-farm opportun ities: the im pact of off- farm opportunities on land 

management is theo ret ica ll y ambiguous. Off-farm income may enable households to 

finance purchase of inputs or land in vestm ents, but such opportu niti es may undermine 

on-fa rm acti vities, espec ially labor intensive activiti es. In Tigray and Amhara, Pender et 

al (2001) found that increased use of fert il izer was less common in communities where 

off-farm income was an important, while in vestment in so il bund was greater in such 

commun iti es. Similarly, the same authors found that households for whom off-fa rm is 

their primary income were more li ke ly to in vest in stone terraces in Tigray. On the other 

hand, a study made by Beke le and Stein (1998) shows a negati ve relationsh ip between 

off-farm works and SWC techno log ies. 
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CHAPTER THREE 

3. ANALYTICAL FRAMEWORK AND UESEARCH METHODOLOGY 

3.1 Analytical Framework 

Several studies indicate that the promotion of SLM is confronted with interrelated and 

netwo rking sets of bio-phys ical, soc io-economi c, institutional and other fa rmers' outfitted 

sett ings. Different frameworks have been deve loped to study on SLM and wi th much 

emphas is on how best to integrate loca l commun ity knowledge with external scientific 

knowledge. Nevertheless, deciding on a proper analyti cal framework accommodating all 

the dimensions of the objecti ves of the st udy is req ui red to come up with rea listic and 

appl icab le upshot. 

The pressure state response framework (PSR) is a typica l framework fo r th is study, given 

that, it is a suitab le illustrati on of the linkages among the pressures exerted on the land by 

human and natural activities (pressure box), changes in the quality of land (state box), 

and the response to these changes as soc iety attempts to liberate the pressure or to 

manage land (response box). The interchanges amo ng them fo rm an incessant feedback 

mechani sm that can be examined and used for the assess ment of challenges in promoting 

SLM. The framework can thus be used to structure and class ify information, and to ass ist 

in the identification of the chall enges of promot ing SLM in line with how far mers are 

managing the ir lands and the underly ing promot ion constra ints. Figure I il lustrates the 

conceptua l analytica l framework of the study. 

24 



Figure 1. Conceptual Analytical Framework 
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3.2 The Study Area 

Locatiou: The foothill of Entoto Mountain is found in the Sululta woreda of North Shoa 

Zone, Oromya Regional State. On average it is found nearly 10.5 km away from Addis 

Ababa, the capital city. The astronomical location of the study area lies between latitudes 

of 9° 04 'N to 9° 06'N and longitudes of 38° 44 ' E to 38° 49 ' E. Its vicinal location is just 

on the north western part of Entoto Mountain under the realm of the Blue Nile watershed. 

The study area includes three kebeles namely Woserbi Guto, Wolelube Akako and 

Woreso Nono Mennbicho. Within these three kebeles it consists of six 'gots' namely 

Akako, Shinkuro, Tikurie, Entoto, kaso and Nono. The location of the study area is 

depicted in map I. 

LOCATIONAL MAP OF THE STUDY AREA 

§ 

~ 
N 

§ A ~ 

~ 

~ 
~ 

~ 
g 

§ 

~ 

I 
..... 00 468000 472000 "'76000 480000 

0 " 1< ,lome!e<l 

1:60,000 

Map I. Location Map of the Foothills of Entoto Mountain 

Source: Own preparation using the 2007 CSA data. 
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Topography and Geology: The topographic feature of the study area is made up of 

rolling terrain (a rugged topography falling up and down) with an average elevations of 
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2800 masl which ranges from 2500masl at T ikurie 'gol' to 3 100masl at Akako 'got' 

(SWoA RD,2007) 

The foothill s of Entoto Mounta in has a similar geo logic make up with that o rthe Entoto 

Mountain and consists of vo lcanic rocks li ke redd ish rhyolite, trachytes, ignim brites, 

tuffs, welded tuffs and bl ack glassy obs idian. The common so il type in the study area 

inc ludes lu viso ls, lepthoso ls, nitoso ls, vertisols, and cambiso ls (SWoARD, 2007). 

C limate: The study area has an average ann ual rainfall and temperature of 1400mm and 

13°C respecti ve ly. The prec ipitatio n together with altitude makes th e area to be under 

Mo ist Dega agro-cl im at ic zones. There are two ra iny seasons per yea r, the smal l rains 

from March to May and big rains from July to September. The hi ghest rain in tens ity 

occurs in July and August (SWoARD, 2007). 

Agricu lture: The farm in g system of the study area is crop- li vestock production system. 

In the woreda communities produce abo ut 18 var iet ies o f crops. However, ba rley and 

wheat are the princ ipal crops grown by farme rs in the study area. T he study area is 

conducive for li vestock production in genera l and dairy in particular with a better access 

to road and prox imity to big market cen ters. The study area has a lso large market 

potenti als for livestock and livestock prod ucts. The li vestock depend s on grazing la nd , 

fo rest land and crop residue to survive except improved forage in rare cases. However, 

the soc io-eeonomi c survey of the woreda shows the graz ing land ava il able is not enough 

for the ex isting li vestock in the study area (SWoARD, 2007). 

Forest Resources: Forest, be ing one of th e profound natural resourccs of the stud y area 

has been devastated to the point of exti nct both in s ize and variety. T he fo rest area is 

composed o f rare var iety of tree species growi ng natura lly and man made plantations. 

T he available forest reso urce in the area is composed o f Juniperous perocera (yehabesha 

tid), Hygeni a abysin ica (Koso), Acacia alb ida (girar), and homestcad pl antat ions of 

eucalyptu s and cu pressus luc itanica (Yefereng Tid) (SWoARD, 2007). 
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Land Use Type: the major land use types of the study area include agricu ltural land, 

forest land, bush land, grass land, settlement and bare land. Due to lack of available data 

on the size of the area the land use type covered it is not possible to append here. 

However, the researcher attached the land use land cover map of the study area prepared 

by GIS experts using satellite image of30 m resolution so as to fill the gap (see Map2). 

Map2. Land Use Land Cover Map ofthe Foothills of Entoto Mountain 
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Source: Experts preparation using the 2007 eSA data and Landsat ETM' year 200 I. 

Population: The population of the study area is estimated to be 8789 of which 4361 are 

males and 4428 are females. The economically active (15-64) were 44% of the total 

population. Children below 15 years were 48%, while the elderly (65 years and above) 

were only 8% (SWoRD, 2007). 
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Sustainable Land Management: In order to reverse the problem of envi ronment in 

genera l and land degradat ion in pa rticular, different efforts were clone at woreda level. At 

the woreda leve l both modern and trad itiona l SLM practices such as agro-forestry, area 

closure, compos in g, cut-off drains, waterways, soi l bunds, stone bunds, hillside terracing, 

and check dams are used on farm plots in order to arrest the problem of so il erosion. 

Moreover, different so il fe rti li ty maintenance practices such as compost, fert ili zer, 

manure and crop rotation are used. In the study area the management of fa rm land is 

mai nly using tradit iona l SLM practices such as waterways, cut-o ff drains, terraces, 

manure, dra inage ditches and grass strips. The common modern SLM practices used to 

manage farm land in the stud y area are compost and artificia l fertili zer. The modern 

structura l SLM pract ices used in the study area are minute and limited to communal 

lands. Th is includes cut-off drain s, stone terraces, check dams, waterways, and some 

plantati ons (SWoARD, 2007). 

3.3 Selection of the Study Area 

This research is demand driven and taken care of by the Horn of Afr ica Regional 

Environmental Center and Network (HoREC/N). In linc with thi s, the se lect ion of the 

study area is based on the criteria that the area is prone to long-time land degradat ion as it 

is to be found in the highland zone. This includes the fact that land has become a scarce 

resource because of population pressu re ancl cu ltivated land is of lim ited avai labi li ty 

leading to degradat ion. The study area also represents a region where fam ily farms are 

characterized by different type ancl level of agricultural intensi fi cation and unsusta inable 

use of resources. Emphasis is also given to areas in which the study of identify ing 

susta inable land management challenges is large ly undonc. The final criteria for 

se lecting and defining the study area was the fact that natural , man-macle and socio­

economic gradients are mani fested from top mounta in to va ll ey boltom and that, the 

transect across the area should renect la nd o f different leve ls of degradation and ga ps in 

susta in ab le land management to address the divcrse agro-ecologica l settings. 

Based on the defi ned select ion criteri a, the study area is chosen in the foothi ll s of Entoto 

Mountain of the Sulu lta Woreda in the North Shoa Adm in istrative ZOne of Oromya 
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Regional State, 10.5 km away from North of Ad di s Ababa, th e capital city of th e country. 

The study area encompasses the kebeles of Woserbi Guto, Wolelu be Akakao and Wereso 

Nona Menabicho embrac ing Akako, Shinku ro, Tikurie, Entoto, Kaso and Nona gols. 

3.4 Nature of Data 

This research employs quali ta ti ve and quantitative methods to in vesti gate and di splay the 

multiple issues promised in the study in general and to achieve the stated objectives in 

particul ar. Such methodologica l plurality is said to allow exp li cab il ity of research resu lts. 

It help to identi fy and define appropriate act iviti es, entry points, possible pathways and 

the necessary competence fo r acti on in a process that takes acco unt of both the 'external ' 

perspecti ve, renecting the views of researcher, and the ' intern al' perspecti ve, whi ch 

renects the loca l perceptions of natu re and society. 

The study is mai nly of socia-economic in natu re given that it enables to assess the social, 

economi c, in stitutional and environmental aspects of the ex isting [and management 

systems and trends. [n addit ion it prov ides bas is and lessons for alternat ive land resource 

management strateg ies. Data that have relevance for the study has been co llected du ri ng 

the site visit. The data has been main ly foc used on farmers view on the problem and 

causes of so il erosion, the existing susta inable land management practices and their 

underlying constraints, and bio-phys ica [, soc ia-econom ic, and institutiona l constraints of 

promoting SLM practi ce. Moreover, li terature and experts view were employed to 

substantiate the view afthe fa rmers'. 

3.5 Data Sourccs 

The study is based on both secondary and pl'lmary data . Primary data is used fo r the 

overall research work while secondary is to tria ngul ate th e data. The pri mary data was 

obtained from tra nsects and field observation, sampled peasant households, elderly 

farmers, chairman of the kebe le, Deve[opment Agents (DAs) of the kebele, and Woreda 

natural resource management experts. 

The secondary source of data was co ll ected by reviewi ng, analyz in g, and retrieving 

reports and records from diffe rent offices, published and un publ isheci documents, 
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electronic sources, and maps that are re lated to the study. The Federal Ministry of 

Agri culture and Rural Development, the Sululta Woreda Beureau of Agr iculture and 

Rural Development, the kebe le Ad ministrati on offi ce records, records of Development 

Agents, books, journals, electronic mater ials, etc. has been consulted so as to acqui re 

information which are rel ated to the study. 

3.6 Method of Data Collection 

As it has been dep icted in ma ny li teratures, neither sample survey nor part icipatory 

methods prov ide a complete set of data for resea rch and development work. Creative mi x 

of the two methods, qua litati ve and quantitati ve meth ods, is required so as to conso lidate 

the strength s, cross-check and triangulate any inform ation which is central to thc 

particul ar research question concerned. 11 also enab les to col lect information fro m and to 

di sseminate research in formati on (outputs) to the heterogeneous audiences (stakeholders) 

in different ways . This study used both qualitati ve and qua ntitative data from primary and 

secondary sources usi ng different too ls. 

Household Surve), : In order to acqui re both quant itati ve and qualitat ive data at thc 

household leve l, formal survey was taken using structured questionnaire on sampled farm 

households. Pilot survey was conducted before undertak ing the form al survey for testing, 

and some rev isions were made fina ll y. Fi ve enumcrators we re recruited based on the ir 

know-how of local language, educational background (Fourth-year BA and BSc 

students), and prev ious ex perience in simi lar works. In addi tion , enu merator trai ni ng was 

held tw ice. The first training was done to makc clear the overall procedu re of the 

interv iew and th e second one was to make clea r the questions after each enumerator 

undertook pilot interview with some farmers. 

The data co ll ected from samplcd peasant househo lds includes basic household 

characteristics, type and amount of resourccs owned by farm fami li es, farming systems 

and resource usc, land size distribution, agri cultural input LI se, vegetation and energy 

sources, on-11mll and off-farm ac ti vit ies, farmers percepti on on so il eros ion and their 

strategies aga inst it, causes of so il erosion, indicators of so il eros ion, long-term impacts 

of land degradation, land use changes, current sustainable la nd management pract ices and 
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their constra ints, access to credit and extension serv ices, and bio-physical, SOCIO­

econom ic, and institutional constraints of successfu l SLM promotion. 

Focus GrouJl Discussion (FGD): FGD was conducted with farmers who have similar 

socio-econom ic and cultural cha racteristics wi th the rest of the farmers. It includes 

purposively selected both male and fema le households. Accordingly, a total of 42 peasant 

households were organized into six equal groups, one group fo r each gol by having seven 

peasant household members. The group discussion was carr ied out tw ice. The first one 

was before conducting the questionnaire based indi vidua l interview. It was mainly done 

to discuss some issues which requ ire more clarification in preparing the survey in 

particular and to contextualize issues. The second one was the proper in depth discussion. 

The data co ll ected from focused group discussion includes awareness of the presence of 

soi l erosion, common indicators of so il erosion, common fo rms of soi l erosion, criteria 

for of severity of soi l erosion, causes of soi l erosion, practice of agriculture system, land 

use pattern, common types of existing SLM practices, common constraints of existing 

SLM practices and ongo ing so lutions, the problems of cred it and extension services, the 

cha ll enges of over all SLM promotion actions and undergoing way-outs. 

Key Informant Interview: a total of 14 key informants we re included ill the interview. 

The key informants were three kebele chairmen, three DAs, six elder ly farmers, and two 

woreda natural resource management experts. 

The data obta ined from elderly fa rm ers and kebele chairmen include trends and causes of 

so il erosion, the sustainable land management trends, land use changes, local land 

use/management related connict resolution mechanisms, pract ice of agriculture system, 

and concern about sustainable use of land resoltt'ces. 

The data collected from Development Agents and Woreda Natural Resource Management 

experts include the ir perception to the over all problem of land degradation in the stud y 

area, causes of land degradation , the management interventions done by the government 
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and the underlying constrai nts, bio-physica l, in stitutional and socio-economi c constraints 

o f promoting success ful SLM practices and the ongoin g and proposed so lutions. 

Transects and Field Observation: fi e ld observation was important to know th e area 

well and ge nerate ideas helpful to prepare questi ons for survey, group di sc uss ion, and key 

informant interview. It hel ped to acquire information about the phys ical setting o f the 

area, conditi ons of land degradation, statu s of present land management practices and the 

like. Check li sts and participatory transect wa lk s were used as means of observati on. 

Transect walks with fanners, development agents, and kebele offi c ials were conducted 

focusing mainly on the observation of land management practi ces in the area, eroded 

areas using vis ible ind icators, the situat ion of land use systems, activit ies o f indi vidua l 

farmers, deforested areas etc. The transect walk was a lso in vo lved a sort o f semi­

structured interview of the participants. Digita l camera was also used to collect th e 

informati on. 

3.7 Sampling Procedure 

As it has been aforement ioned, the foothill s of the Entoto Mouniain ha ve never been 

studi cd so fa r. As such, it is very diffi cult , if not impossible, to defi ne its exact 

geographica l coverage and correspond ing population for immediate consumption. 

However, before embark ing upon data co ll ect ion, the study area was defined at the very 

start and at the same time it should have to be in c lose prox imity to Entoto Mountain, 

since it is a demand of the sponsoring agen cy, HoA RECIN. Then , kebeles in the study 

area we re stratified in to gols from which represen tative sample was drawn. Thus, the 

sa mpling frame was the whole populat ion in the selected gols. The se lected sampling 

techniques ensured representativeness and help to assess the dynami cs of soc ial , 

eco nomi c and env ironmenta l interactions with in the study area. 

The three-stage sampl ing procedure was employed to draw sa mpl e household heads. In 

the first stage, out o f 26 kebeles in the woreda a ll three kebeles which are in elosc 

prox imity to Entoto Moumai n name ly Woserbi Guto, Wo le Lube Akako and Woreso 

Nono Menabicho were selected purpos ively. At the second stage, from the se lected three 
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kebeles, a total o f six go ls whi ch have more prox imity to Entoto Mountain namely 

Entoto, Akako, Shinku ro, Tikurie, Kaso and Nono wcre se lected purpos ive ly. At the third 

stage, by consider ing ti me shortage, financia l constra int and homogeneity of the 

population 111 terms of their 
. . 

soclo-econom Ie, demograph ic and bio-phys ical 

characterist ics a total of 108 household heads who have thei r own land were se lected 

proportionately from the li st o f household heads in the respecti ve six gols using lottery 

method of simple random sampling technique. Finall y, th e analys is was done bascd on 

108 sampled households as all of them are successful ly interviewed (see ta ble I). 

Table I. Total Number of Household Heads and Sample Size Determi nat ion 
Worcda Tota l No.of Name of No.of Name of Total Sampled Percent 

Kcbekes Sample sample sample samp le Household hOllschol (%) 

kebeles Kebeles gats gats heads in the cis 

Sample gats 

Sulu lta 26 3 Woserbi Gute 6 Akako 65 14 13 
WoleLube Entoto 61 13 12 

Akako 
Woreso NonD Kaso 103 22 20.3 

Mcnabicho 
Nona 84 18 16.7 

Shinkoro 94 20 18.5 
Ti kuric 98 21 t9.5 
Total 508 108 100.00 

3.8 Data Analysis and Presentation 

The data analys is was carri ed out during and afte r fi eld investi gati on. The study was 

invo lving both qualitative and quanti tative data analyses techniques. The qu antitati ve 

data was analyzed using descripti ve stati stical techniques such as percentages, 

frequencies, and mean. The chi-square test was run to see if there is any systematic 

assoc iati on between diffe ren t nominal variab les . In ordcr to ease the compu tati ons of 

qu antitative data, the SPSS program version 15.0 was used. The data ana lysis and res ul ts 

were organi zed in the form of tables and fi gures and interpreted us ing descriptive 

method . The qualitati ve data was analyzed through narrations, themati c ex press ions', 

descriptions and discuss ions. The analyzed data is presented in the fo rm of text, 

narrati ves, maps and pictures. 
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CHAPTER FOUR 

4. RES ULTS AND DISCUSSION 

4.1 Demographic a nd Socio-Econom ic C haracterist ics of Sample Households 

4.1.1 Demograph ic Characteristics 

I. Sex and Marita l Status 

The survey output disc losed that majority of the sampled househo lds 80.6% was male 

headed while the remaining 19.4% was fe male headed household s (Table2) . Regardi ng 

marita l statu s of the sampled households the maj ority, 88.9% was married and 11. 1% was 

widowed . Almost a ll , 9 1.7% of the widowed sampl ed househo lds were fe males. Since 

fe male partic ipat ion in fa rmin g act iviti es such as ploughing is limited by cultura l taboos, 

the land of widowed fema le households was most of the time managed by the ir child ren, 

relati ves, daily labourer, and share-cropper. 

Table2. Sex and Marital Status of Samp led Household I-leads 

Mari ta l Status o f the Ho useho ld Head 

MalTied Widowed Tota l 

Sex the 1-1H H Male 86(78.7) 1(0.9) 87(80 .6) 

Female 10(9.3) II ( I 0.2) 2 1( 19.4) 

Total 96(88.9) 12( I 1. 1) 108( 100) 

Source : Own su rvey, 2009; The figu res in brackets arc percents. 

II. Fa mily Size a nd Age Structure 

As shown in table3 , the total fami ly s ize in the stu dy area ra nges from 2 to 13 with an 

average o f 7.27 people per household whi ch is above the nat iona l ave rage of 4.9 per 

household (CSA, 2001 ). The ma le members o f the family ranges fro m 0 to 8 wit h an 

average of 3.52 whil e th e femal e members from I to 9 w ith an average of 3.75 persons 

per househo ld. T he male-fe male ratio is 100 to 107, whi ch is less than the national 

average 102 to 100 (CSA, 2008). T he age of sampled household head ranges from 22 to 

90 with an average age o f 5 1.94 years, whi ch is above the nati onal average of 45 years 

(CS A, 200 I ). T he age sta ndard dev iati on is ca lcu lated as 14.77, which shows a 

signifi cant age variation of the respondents as the age range is 68. 
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Table3. Age and Family Size Distribution of Respondents 

Min imum Max imum Range Mean Std. Deviation 
Age of the Household Head 

22 90 68 51.94 14.774 

Total Number of Ma les 0 8 8 3.52 1.50 1 
Total number of Females 9 8 3.75 1.703 
Total Number of Family 2 13 II 7.27 2.486 Size in the Household 
Source: Own survey, 2009 

III. Education , Religion and Ethnicity 

LolV level of educat ion and high illiteracy rate is typ ical in Ethiop ia. As shown in tab le4, 

majority (60.2%) of the sampled households is illiterate, 19.4% can read and write, 

14, 8% have a first cycle primary leve l of education (grade I to 4) and 5,6% have a 

second cyc le primary level of education (grade 5 to 8), 

Table4, Educat ion Level of Sampled Household Heads 

Education level 
Illiterate 
Read and Write 
Primary first Cycle 
Primary second Cycle 
Total 
Source: Own survey, 2009 

Frequency (I) 
65 
21 
16 
6 

108 

Percent (%) 

60.2 
19.4 
14,8 
5,6 

100,0 

The dominant ethnic groups of the study population are Oromos (95.4%) followed by 

only small num ber of Amharas (4,6%), Religion wise all households are Ethi opian 

Orthodox Chri stians , 

4.1.2 Soeio-Economic Characteristics 

I. Labour Sharing Arra ngement 

Although farmcrs reported they are fac ing with land shortage, the avai lab Ie populous 

people is not sufficient to manage some dec isive acti vities during peak periods, These 

in clude weeding, threshing, harvesting, ploughing and some times man ure and 

composting, Of the tota l househo lds, 88% reported that they faced prob lem of labour 

shortage in such cr iti ca l 1V0rk s, In order to manage the labour problem farmers in the 

study area use the trad itional labo ur sharin g acti vity local ly known as deMo and some 
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times hired labour. However, the sampled farmers reported they are fac ing different 

problems when they use deMo and hired labour. For the lalter is due to econom ic 

problem since the payment is in cash while for the fo rmer is food preparation problem, 

low quality of work and a problem of timing. The low quality of work is associated with 

the low responsib ility of farmers since they did not considcr the task as thcir own. The 

timing problem is credited to two factors. First, farmers are not wi lling to join the task 

early in the morning as they did in their own farm. Second, the task is accomp li shed 

behind the schedule look ing for debbo. This indicates the early deMo use r wil l have 

more of tasks are accomplished . However, regarding debbo requ irement for construction 

of terraces, respondents stand in front. Thi s is because the labour shar ing arrangemen t is 

meant often for sake of production than conservation/protection. 

II. Off-farm Income Generation Activities 

In vo lveme nt of farmers in oFf-far m works is common in the study area. As shown in 

TableS , far mers engaged in sale of dung cake, fue l wood and stones, and daily labour and 

pelty trading acti viti es. This however res ults in the low promoti on of SLM in the study 

area (the detail ana lysis is presented in secti on 4.4 .4) . 

TableS. Sampled Households Off- farm Income Generation Activi ties 

Sell of dung cake Sel l of fuel wood Da ily labour Sell of sto ne Petty trading 

Yes t03(95.4) 94(87) 87(80.5) 24 (22.2) 22(20.4) 

No 5(4.6) 14(13) 21( 19.5) 84 (77. 8) 86(79.6) 

Total 108(100) I 08( I 00 ) 108(100) I 08( I 00) 108( 100) 

Source: own survey, 2009; The figures inside the brackets are percents 

III. Sustainable Land Management Tools 

In the study area there are different land management too ls. This includes: iron plough, 

yoke, plough beam, spade, sickle, saw, axe, iron hoe, and sledgehammer. The minimum 

average too l holding size is zero (sledgehammer) wh ile the maximum is 4.32 (sickle). 

The detail holding ofSLM tools is summarized in table6. 
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Table6. Household Agricu lt ura l Tool Ownership 

Type of Tool Minimum 

Iron-plough 

Yoke 

Plough beam 

Spade/shovel 

Sickle 

Saw 

Iron Hoe 

Axe 

Sledgehammer 

Source: OWIl survey, 2009 

IV. Livestock Ownership 

2 

o 

o 

Maximum Mean 

5 1.83 

8 1.74 

10 2.42 

3 1. 28 

10 4.32 

2 .94 

4 2.21 

4 2.70 

2 .60 

Livestock is an important component o f the farming system in the study area . There are 

different k inds of livestock owned by the sampled household s. Catt le, sheep, goats, 

horses, and poultry are the comm on domest ic anima ls . 

Livestock are used for drought, sa le and food purpose . Oxen are the maIn sources of 

drought power. The distribution of oxen among the sampled households orthe study area 

ranges from I to 4 oxen. The average possess ion of oxen per the sampl ed househo ld s is 

2.5 . Thi s shows oxen were not a seriou s constra int on farm in g operat ion in the study 

area. The maximum average s ize of li vestock was sheep 8.13 while the minimum was 

goat 0.23. The minimum, maximum and average holdi ng of livestock is shown in table7. 

Table7. Size of Li vestock Holding by the Sampled Households 

Livestock type Minimum Maximum Mean 
Oxen 4 2.52 
Cows I 9 3.45 
Heifers 0 6 1.82 
Young bulls 0 5 1.38 
Calves 0 4 1.6 1 
Sheep 0 25 8.13 
Goats 0 4 .23 
Donkeys 0 5 1.83 
Horses 0 3 .62 
Poultry 0 21 4.93 

Source: Own survey, 2009 
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V. Land Holdings and Crop production 

As in many parts of the country, agricu ltural land is becoming scarce in the study area. 

Thi s is aggravated by population pressure thorough urban expans ion, invcstment, and 

growth of rural household size. The shortage of farm lanel has resulted in land 

intensifi cation and land use changes. In thc study area, the size of individual holding at 

present varies from 0.5 to 2.25 hectare, with an average fa rm size of 1.0 I hectare per 

househo ld . 

Crop production is the major farm ing act ivi ty of the people of the study area. The crop 

farm ing system in the area is dom inated by ce rea l crops. As it is shown in table8 , barley 

was the main crop foll owed by wheat as 95.4% and 88% of the responelents indicated 

respectively. Pulses such as beans and peas are grown around homestead with small 

amou nt. Only 20.4% of the sampled farmers reported as the growers of pulses. The 

growing of cereal crops has its own repercuss ion on SLM promotion (see section 4.4.2). 

Tab le8 . Types of Crops Grown by the Sa mpled Households 

Yes 

No 

Total 

The figures in brackets are percents 
Source: Own survey, 2009 

VI. Energy SOli rees 

Bar!ey 

103(95.4) 

5(4.6) 

108(100) 

Types of Crops 

Wheat 

95(88) 

13( 12) 

I 08( I 00) 

Beans and peas 

22(20.4) 

86(79.6) 

I 08( I 00) 

It is well known that the energy suppl y of most part of the country is mainly from 

traditional source such as dung, fuel wood, and crop res idue. In the study area, th e 

common energy sources arc electric ity, kerosene, fue l wood and dung-cakc. Electri city is 

use for light purpose in all 'gals' except in Akaka and Tikl/rie where the serv ice is not 

started. Benzene is used as light in Akaka and Tikurie gals and other gals in case of 

electricity failure. Fuel 1V00d anel dung cake are the main energy sources fo r cooking 

purpose. Crop resid ue is not used as fu el source in the sam pled households because it is 

used as li vestock feed. 
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4.2 Farmers' Perception about the Problem of Soil Erosion 

The knowledge of farmers about the problem of so il eros ion is a critica l determinant to 

implement SLM pract ices on their farmlands. Therefore, in order to formulate a 

success ful policy and strategy to susta inable land management, in vest igating the 

perception of farmers to the problem of so il eros ion in their farm land is the foremost step. 

This is also needed to empower farmers in all stages of sustai nable land management 

plans and promot ion activities fro m problem identi ficat ion to openhanded so lutions. 

Farmers of the study area are we ll aware of the problem of so il eros ion in their farmland. 

Almost all, 91 .7% of the respondent farmers recognized soi l erosion is a problem in their 

farm land . Farmers used different indicators to know whether so il erosion is a problem in 

their farm land or not. As it is dep icted in figure3 , farmers perceived the presence of so il 

erosion in terms of yield reduction, stream color change, appea rance of ri lis, declining of 

topsoil depth , exposed plant roots, gu ll y appearance, increase stone cover, so il co lor 

change, and presence of accumulations in foothills. 

rigure2. Soil Eros ion Indicators on Farmers ' Farm Pl ots 

'" 

" 

.l!l 
c " Q) 
u 
~ 
Q) 80.6 a. 

" 63.9 

14,6 1 8 
" 

GulUe" Accumul Soli Stc"e P I:>"I Top '1<)11 S I,cam Rill" Yield 
observe "tlo"" color COYC, roo ts depth colour observe , educed 

observe c hanged Increa"e exposed decli ned c h anged 

Sourcc: Own survey, 2009 

40 



Figure2 revea ls so il eros ion was perce ived by the majority (80.6%) of the rcspondents as 

a problem reduc ing crop yield. Th is indicates that farmers in the study area perce ive more 

long time indicators than current time ind icators. In contrast, rill s arc the most perce ived 

current-time indicator of soi l eros ion problem on farm plots . 

As it is ill ustrated in tabl e9, the statistica l assoc iatio n between both age and educat iona l 

level of the households with their percept ion of so il erosion problem is not statistical ly 

sign ifi cant. This shows fa rmers' percept ion of so il erosion as a prob lem is not related by 

their education level or age. Ed ucation may not make difference between househo lds in 

perceiv ing so il eros ion as a problem since most or th em are ill iterate . i\t the same time 

even if the lowest age is 22, most 79.6% of househo lds arc under the age group of45-90. 

Therefore, most of them are at the highest age group and understa nd the prob lem of so il 

erosion th rough experience. Sim il arly, young farmers can also understand the problem of 

so il erosion since they grown up th rough farming and arc a bi t literate. 

Table9. Association between Education & Age with Farmers' Perception of Soil Eros ion Problem 

Education III iterate 

Read and Write 

Primary lli rst Cycle 

Primary 21ld Cycle 

Total 

Age group 22-44 

45-67 

68-90 

Tota l 

NS: Not significant 
Source: Own survey, 2009 
The fi gures in brackets are percents 

Is soil erosion a problem 

on your farm land? 

Yes No 

58(53.7) 7(6.5) 

20( 18.5) 1(0.9) 

15( 13.9) 1(0.9) 

6(5.6) 0(0) 

99(91.7) 9(8.3) 

22(20.4) 0(0) 

75(69.4) 9(8.3) 

2(1.9) 0(0) 

99(9 1.7) 9(8.3) 
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Total p 

65(60.2) 

21(19.4) 

16( 14.8) 

6(5.6) 

108( 100.0) 1.4 .68NS .30 

22(20.4 ) 

84(77.8) 

2(1.9) 

108(100) 2.8 .24NS .16 



The presence of so il eros ion in th e area is al so ack now ledged by DAs and woreda expcrts 

using indicators o f gulli es, rill s, appearan ces of exposed rocks, low infi ltrati on capac ity 

of so il s, increased run-off, a nd exposed tree roots. Picture I and 2 illu strates appearances 

of out-cropped stones and gullies respectively as c learly seen du ring tran sect wa lks. 

T he pi cture on the ri ght shows out­
cropped stones due to so il eros ion. 
The first picture was th e farm land 
formerly. But due to diffic ulty to 
plow using iron hoc, now it is 
changed to bare land. T he second 
pi cture shows stone-out cropping on 
the current fa rm fi e ld s. 

The picture on the ri ght 

shows gully formed 

due to run -off just in 

the adjoining grazin g, 

farm, and fo rest lands. 

T hi s picture a lso show 

exposed pl ant roots. 

Pi cture I. Out-cropped Stones Due to Soil Erosion 
Photograph taken by the author, 2009 

Picture2. Observed Gully in the Study Arca 
Photog raph taken by the author, 2009 

An endeavor was also made to explore d iffe rent fl)rmS of soi l e ros ion in the study area. 

Sheet, ri ll and gully erosion fo rms are clearly notifi ed by experts. Respo ndcnt fa rmers 

who have current so il eros ion prob lem are also asked to ind icate wh ich fo rm s o f e ros ion 

are appearing in the ir farmland. Accordi ng ly, 64.6%, 76.7%, and 2 1.3% of the 

respondent farmers ' notifi ed rill , sheet, and gully eros ion Forms are appearing in one or 
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more of their farm lands respect ive ly (table I 0) . Thi s shows rill s arc the dominant and the 

most perce ived eros ion fo rm in the study area. Thi s observation agrees w ith a study of 

Tes faye in Konso (2002). 

TablelO. Forms of Soil Erosion in the Study Area 

Alternatives Sheet 

Yes 64(64 .6) 

No 35(35.4) 

99( I 00.0) 

The figures in brackets are percents 
Source: OWIl Survey, 2009 

Erosion form s 

Rill 

76(76 .7) 

23(23.3) 

99( I 00.0) 

Gu lly 

21(21.3) 

78(78.7) 

99( 100.0) 

An attempt was made to understand respondents ' perception on the trend and extent of 

so il erosion in their farm land for the last 10 years . As it is indi cated in Table I I , 69.7%, 

9. I %, and 2 1.2% of the respondent farm ers rep l ied increas ing, decreasi ng, and no change 

respecti vely . 

Table I I. Trends o r Soil Eros ion on their Farm Plot 

Increas ing Decreasing 

69(69. 7) 9(9.1 ) 

The figures in brackets are percents 
Source: Own survey, 2009 

Eros ion rate 

No change 

21 (2 1.2) 

Total 

99(00 .0) 

O n th e subject of the extent/severity of so il erosion problem, the maj ority o f farmers rate 

it as moderate (60.6%). Farmers who said severe and 101Y account abo ut 18.2% and 

21.2% of the samp led respondents respecti ve ly (Tablc 12). 

Table l2.Extent of So il Erosion on Farm Plots 

Sever 

18(1 8.2) 

Extent of so il eros ion 

Moderate 

60(60.6) 

The figures in brackets are percents 
Sou rce: Own survey, 2009 

43 

Low Tota l 

2 1 (21.2) 99( 1 00.0) 



A di scussion with far mers revealed that they bel ieve eros ion to be severe when they 

observe gullies and moderate when they observe rill s in their farm plots. This dep icts 

although fa rmers were aware of eros ion problcms and its' rate, their understanding to the 

severity is limited to moderate to long time visua l authenti cation. A study done by Ak lilu 

(2006) in north central hi ghland of Ethiopia also confirm thi s fact where 91 % of the 

respondent farm ers mentioned the preva lence of sheet and rill eros ion on their farmland 

and majority of them (84%) rated the extent of the problem as moderate andlor mi nor. On 

the other hand, it was clear from fi eld observati on, tra nsect wa lks, and interview with 

experts that both sheet and rill erosions caused considerab le impact on fa rming act ivity of 

the far mers. Therefore, thi s depicts farm ers' limited understand ing of the severity of sheet 

and rill erosion is influencing their immediate in vestment decision on SLM practices 

adverse ly. Thi s ca ll up fo r more farmers' education for bette r elucidation of eros ion 

process and impacts for an urgent decision fo r investing in SLM practices (Aklil u, 2006). 

4.2.1 Perception of Farmers about the Causes of So il Erosio n 

Accordi ng to farmers' perceptions the most im portant facto rs which triggers soi l erosion 

processes in the study area are erosive natu re of rain fa ll (intensity and duration), the 

nature of topograph y, lack of vegetation cover, erodible nature of so il type, over 

cultivation , and over grazing (tab le 13). 

Tablel 3. Farmers' Perception to the Causes of Soi l Eros ion Problem 

Type of tri gger Agree Disagree Not clear Total 

Rain fa ll type 96(88.9) 8(7.4) 4(3.7) I 08( I 00.0) 

Topography 72(66.7) 22(20.3) 14( 13) 108(100.0) 

Deforestati on 70(64.8) 19( 17.6) 19( 17.6) 108(100.0) 

Soil type 29(26.9) 53(49.1) 26(24) 108(100.0) 

Over cultivation 36(33 .3) 42(39) 30(27.8) 108( 100.0) 

Over grazi ng 58(53.7) 2 1( 19.4) 29(26.9) I 08( 1 00.0) 

Population growth 40(37. 1) 5 1(47.2) 17(15.7) I 08( I 00.0) 

The figures in brackets are percents 
Source: Own survey, 2009 
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As illustrated in table l3, most farm ers (88 .9%) notifi ed intensity and duration of rainfall 

that falls during the rainy season (June, July and August) intensi fi ed the eros ion process 

on the ir farm land. Farmers from Akako, Shinkuro and Tikunire also di sc losed that soil 

erosion is common in their farm land even in spring (March, April , May) rain fa ll. 

Deforestati on as a tri gger of soi l erosion is perce ived by 64 .8% of the sampled 

respondents. Most of them perceived that trees reduce the eros ive force of heavy rain fa ll, 

but the infiltration capacity of roots is not we ll understood. The perce ption of farmers on 

deforestation as a trigger of so il eros ion may im ply their inc lination to vegetative SLM 

practi ces on their farm land and di scontinue cut and carry. But, farm ers are not applyi ng 

vegetative SLM practi ces due to var ious prob lems such as land shortage, and they 

continue cutt ing and carrying due to poverty. 

The nature of topography is notified as a tri gger of soi l erosion by 66.7% of the 

respondents (table 13). As the interview made with fa rmers to in vest igate the common 

slope type of their farm land, 49 .1 %, 36.1 %, and 14.8% reported steep, moderate steep 

and gentle slope respective ly. The perception of farmers on the nature of topography as a 

tri gger of so il eros ion may point out their dcsi rc to invest on structural and vegetati ve 

SLM practi ces on their fa rm land. But the rea li ty is up sided dow n due to various 

constra ints (it is discussed in detail in section 4.3 .1 ,4.3.2 and 4.4). 

Moreover, ev idence from fi eld obse rvation, interview with DAs and woreda experts 

depicts that the nature of topography of the study area can cause prob lem of so i I erosion. 

It is accompanied with ru gged terrains and steep slopes, which are convex in nature. 

Erodi ble natu re of the so il type as a trigger of soi l erOS ion is percc ived by minor ity 

(26.9%) of the sampled respondents (table 13). However, interview with DAs and woreda 

experts clearly notifi ed that the soil type of the area is easi ly erodib le since the soil types 

in the study area are poor in humus content with poor phys ical st ructure and low 

infil trati on capac ity. Thi s indicates there is gap in know ledge between ex perts and 

farmers in ide nt ifyi ng the tr iggering natu re of so il type and dec ision making to tack le the 

problem. 
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The most im po rtant factor behind the expansion of croplands to frag ilc sloppy forest 

areas and caus ing land degradation is population pressure (discuss ion with experts). 

However, the perception of far mers' on the causal role of population press ure is lim ited. 

As shown in tab lel3, it was only minori ties (37. 1%) of the sampled respondents notifi ed 

populati on growth esca late so il eros ion processes in the stu dy area. Thi s is because 

majority of respondents consider their children as a sustainable labo r force and property 

inheritors. This observation agrees with Tesfaye (2003) in Wolayta, and Senait (2004) in 

Ankober. ranners in the focused group di scuss ion also noti fied they are currently 

enjoying by the income they get from thei r chi ldren though o ff-farm works such as sell of 

fu el wood, dung cake and daily labor work. 

Over cul tivation is not perceived directly as a cause of so il erosion by fa rmers in the 

study area. It is perce ived by on ly perce ived by 33.3% of the respondents (tab leI3). As 

di scussants made clear, over cul tivati on is perce ived by fa rmers as reduci ng so il fe rt il ity 

and prod ucti vity. Thi s observat ion agrees with Tesfaye (2003) in Wolayta. Thi s indicates 

fa rmers' perception may poss ibly affect their dec ision to invest on so il ferti li ty 

maintenance SLM practices fo r the sake of eros ion contro l un less and other wise they 

perce ive that fertility dec lined. 

Overgrazing as a trigger of so il eros ion IS perce ived by majori ty (53.7%) of the 

respondents (table 13). ra rme rs perce ive the effects of over grazi ng from the point of 

view of eros ion creatcd by animal foot paths and removing grasses. This observat ion 

agrees with Tesfaye (2003) in Wolayta. 
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4.3 Sustainable La nd Management in the Foothills of E ntoto Mo untain 

According to the survey output a ll households be lieved so il eros ion can be contro lled. 

Fanners in all go ls of th e study area do something e ither at ho useho ld or supra-household 

level in arresting the problem of soil erosion through th eir ind igenous knowledge 

supplementing with the modern one to a lesse r extent. The household level SLM 

practices inc lude those meas ures that are practi ced by a s ing le household based on the 

management type requ irement of the plot and spec ific opportuni ties of the household. 

The common SLM practices used at household leve l of the stu dy farm ers includes: 

tradit iona l terraces, traditional dra inage ditches, trad itiona l d ivers ion ditches, fa ll ow ing, 

manure, compostin g, fert ili zation, crop rota tion, traditi ona l waterways, unpl owed stri ps, 

contour plowing and so me plantat ions. 

The supra-househo ld leve l land management of the stu dy area is conducted mostly at 

neighborhood leve l. The ncighborhood leve l land management is conducted jo intly by 

two or more land user households on adj acent fa rm plots based on the management type 

requ irement of neighboring plots and the mutual undcrstandin g of the farmers. The 

neighborhood SLM practi ces inc lude contour plowing, traditi onal waterways, unplowed 

strips and traditional cut-off dra ins. 

4.3 .1 Indigenous Susta inablc La nd Managcment Practices and th eir Con straints 

I) I'hysical/Structu ral SLM practiccs 

Physica l SLM practices on crop lands are gencra ll y engincering works. They are mostly 

des igned to redu ce the effect o f s lope length and to interccpt and s low-down run-off 

water so as to red uce so il erosion (Michae l, 2002; Mitku et a i, 2006; Yili ka l, 2007). 

Table l4 di scloses the types 0 f phys ica l SLM practices used by sampl ed fann crs in the 

2007/2008 cropping ycar. 
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Table l4. Types of lndigcnous Physical SLM Practices Used by Fanners 

Types of physical SLM practices 

Contour Drainage 
plowing ditches 

Ves 108( 100) 99(91.7) 

No 0(0) 9(8.3) 

Total 108( 100) 108( 100) 

The figures in brackets are percents 

Source: Own survey, 2009 

i. Contour Plowing 

Di vers ion Waterways 
di tches 

90(83.3) 78(72.2) 

18(16.7) 30(27.8) 

108(100) 108(100) 

Stone Check 

terracing 
dams 

52(48.1) 25(23. 1 ) 

56(5 1.9) 
83(76.9) 

108(100) 108( 100) 

Contour plowing is the all -embrac ing indigenous SLM pract ice in th e study area as it has 

been used by 100% of the sampled respondents (tab le 14). As discussant farmers revealed 

contou r plowing is conducted for two main purposes. One is to reduce so il erosion and 

the other is to save oxen retirement from using up-down plowing. As it has been 

discussed with deve lopment agents of the stud y are and natural resource management 

experts of the woreda, the furrows that are fo rmed along contours functi on to retai n the 

ra in water until it infi ltrates in to the ground and hence moderate the erod ing effects of 

surface ru n-off (M itiku et ai, 2006). 

Conversely, thi s practice is not effective in area where the ra ins are intensive and the 

slopes are long and steep (Belay, 1998). At the same time, in addit ion to disintegrati ng 

th e cohesive force of the so il , contour plowing also removes the vegetatio n cover and 

ma kes the land prone to eros ion (d iscussion with DAs). 

ii . Traditiona l Dra inage Ditches/Furrow Ditches 

Trad itional drainage ditches are structu res bui lt with ox-plough, and are deeper tha n the 

normal furrow (M ichael , 2002; Mil lion, 200 1; Yah annes and I-Ierwog, 2000). As shown 
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in tab le 14, almost all (91.7%) of the sampled ho useholds used trad itional dra inage ditches 

either to protect soi l from eros ion or to decrease water logging problems. 

The use of traditional drainage ditches by the people of the study area is faced with 

various constraints. Ditches are filled with stones, silts, weed heaps, and broken by 

human foot during weed ing and finall y may grow to gullies. However, in order to 

minimize these constrai nts farmers used thei r labor to main tai n ditches. Fa rmers' also 

mostly use children labor to clean stone filled ditches after ox-plow. 

iii . Traditional Diversion Ditehes/C nt-off Drains 

Traditional diversion ditches are structures built with ox-p lough assisted with hand dug 

iron-hoe and spade to remove so ils and stone fro m the drains. As shown in tablel4, about 

83.3% of the households use tradit ional diversion ditches to intercept su rface run-off and 

convey it safe ly to an outlet in the 2007/08 cropping year. Farmers in the study area 

mostly practiced the di version ditches to protect their cultivated land aga inst run-off from 

slopes higher up and run-on from the fa rm plot itse lf. 

The use of trad itional diversion ditches in the study area is constrained by different 

factors. To construct diversion ditches a minimum of plowing, di ggi ng, and cleanout 

stones and so il s is needed . Divers ion ditches also need regu lar fo llow up even du ring in 

rainy times in case if they are conked out. As the respective 7 1.3%, 35.2%, and 44.4% of 

the respondents revealed erosion ri sk at its end point, low durabi li ty, and source of 

conflict between fanners due to its erosion effect are the most constraints in applying 

diversion ditches (figure3). As it is depicted in fi gure3 , the most constraining factor in 

implementing diversion ditches is eros ion ri sk which emanate from the practice itse lf. 

Th is is due to different reasons such as up and down construction of divers ion ditches 

(d iscussion with DAs) and disagreement among farmers in using the pract ices to manage 

both run-off and run-on in a coordillated manner in their adjacent plots. 
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Figure3. Constraints of Divers ion Ditch based on Respondents Farming Experi ence 
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Farmers in the study area used d ifferent mechani sms to reso lve the problem of connict 

arrived due to d ivers ion d itch construction. O ne way of so lving the co nnict is th e use of 

shimagle (trad iti onal connict resolution mecha nism) by us in g different a lternatives. The 

first a lternative is let the ditch pass only through the user plots. The second a lternati ve is 

di vert ing ditches to other bare lands if poss ible. The th ird alternat ive is use d itches 

jo intl y. Rega rd ing the problem of source of erosion risk at the outlet, fa rmers use a 

pract ice of widenin g the size of ditches at thei r outlet. But, it could aggravate erosion as 

shown in picture3 . The low durab ility constraint is so lved by us ing household labor by 

mainta in ing ditches now and aga in. 

The picture on the right shows 

how so il eros ion is facil itated 

due to up and dow n construct ion 

of traditional diversion d itch and 

the widening of its s ize at its end 

po int. 

Picture3. Erosion Risk of Widening Ditch at the End Point 

Photograph taken by the author, 2009 
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iv . Traditional Waterways 

Waterways a re simi lar to cut-o ff drains in controlling water comin g from upslopc . The 

d ifference between the two practices accord ing to foc us group discussion and DAs is 

traditional waterways are constructed ei ther artificially or natura lly and covers a w ider 

area and they sometimes serve as a handset of drained out water through cut-off drains. 

According to the survey majority 72.2% (table 15) of the sampled households used 

traditional waterway in the 2007/08 cropp ing year to manage run-off sa fel y from hil l 

s lopes to vall ey bottom where it can join a stream/river. 

Similar to traditional diversion ditches, the applicat ion of traditi onal waterways is 

constrained by different factors. Waterway construction requires the plowing and di ggi ng 

of uncul tivated fields, bare lands, stony areas, etc. Therefore, it requires labor e ither at 

household level or neighborhood leve l. As shown in figure4, 38.9% of the sampled 

households reported the application of waterway is co nstrai ned by its labor requi rement 

particularly in bare and uncu ltivable stony areas. The other constraint of waterway is its 

perform ing as source of erosio n ri sk as 65.7% of respondents notified. Thi s is due to the 

downward leaning of waterways at end points (discuss ion w ith DAs) and its breakage 

due to anima l movement, high amou nt of rainfall and mi smanagement. Waterways also 

become source of confl ict amo ng farmers as 50.9% of the respo ndents d isc losed. This 

type of confl ict mostly occurred between up and downstream land users durin g the 

construction of waterways. According to d iscussa nt fa rmers the question that results in 

conflict is raised mainly from the downstream users s ince they are the receiver of flood 

through waterways of upstream users from unknown direction. The other type of confl ict 

is between the upstream-upstream and downstream-downstrea m users. Th is is mai nly 

because of low integrated fl ood management between adjacent plots and low 

participation of some farmers in co nstructing the practice due to their engagement in 

other wo rks such as daily labor. This indicates the intra and inter-stream coordination of 

run-off management in the study area is mi smatched and stagnating the promoti on of 

SLM. The efforts to so lve the constraints and problems of waterway by the farmers are 
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s imilar to traditional divers ion ditches except the usc of ne ighborhood labo r 111 

waterways. 

Figure4. Waterway Constrai nts Bascd on Respondcnts Farm in g Ex perience 
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Figurw4 shows source o f erosion ri sk, source o f conn ict and labor req uirement are the 

sign ifi cant constraints in usin g waterway in the study area in order of s ignificance . 

v. Traditional Stone Terraces 

Traditional stone terraces are constructed across s lopping land to reduce or stop the 

ve locity of soil eros ion. Terraces are co nstructed in areas where the co nstruction material 

(stone) is ava ilable and suffi cient human labor is at hand. The construction often·aces in 

the area is mainly on the upper boundary of a fa rm plot. Due to stone, labor, and land 

shortage, it is rarely constructed in th e middle and lower pa rt of a fa rm plot. 

Even if stone terrac ing is not used in susta inab le way, 48.1 % of the total sample 

respondents practiced trad itiona l stone terraces in one or more plots (tab leI 4). However, 

th e application trad iti ona l stone terracing is determined by va ri ous constraints as shown 

in fi gureS . 

52 



FigureS . Traditiona l Stone Terrace Constraints Based on Households Fanning Experience 
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Figure5 depicts land shortage followed by labor intensiveness is the major constraint of 

stone terrace implementation as 80.9% and 64% of respondents respecti vely revea led. 

Space taking and hindering of farming practi ce is associated to the wide and long 

construction of stone terraces so as to resist the run -off coming fro m upslope. The 

strateg ies of tackling constraints m imp lementing terracing differ from problem to 

problem. For instance, to solve the land shortage problem farmers destroy terraces and to 

minimize its hindrance of farming activity farmers either min imize the height and width 

of the terrace or destroy it totall y. In order to minimize the prob lem of rodents, fa nners 

used neleia kab (litera lly min i-terrace). Farmers borrow sledgehammer in order to 

minimize construction material shortage. With regard to so lving the problem of stone 

shortage fanners did noth ing except using waterways and ditches. Due to economic 

problem and high opportunity cost of stones farm ers particularly in Nono and Kaso keep 

on sell ing. 
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Vi. Traditional Check Dams 

Traditional check dams are constructed III areas where gu lli es arc widely observed to 

rehab ilitate gullies formed by potent run-off, Even if severa l gu lli es are observed in many 

fie lds of the study area, fa rmers are not in a pos ition to construct check dams, It is 

minorities, 23, I % of the total respondents implemented check dams in the study area 

(table 15), The low sustainab le rate of practicing check dams in the study area is 

assoc iated to different facto rs, Farmers in the foc us gro up discuss ion associated the 

reason to the requ irement of human labor to move and carry big stones and lack of 

construct ion too ls like sledgehammer. However, DAs assoc iate the prob lems to the low 

courage of fa rmers to construct check dams due to the ir engagement in off-farm works 

and the absence of community leve l SLM practices, 

II. Biological Sustainable Land Managemcnt Practicc 

There are three bas ic principles through which biolog ica l SLM practices prevent soi l 

erosion, The fi rst princip le is prevention of the direct impact of rain drops through the 

prov ision of adequate vegetati on cover. The second princ iple is the prevention of 

concentration of surface fl ow of water in order to prevent the formation of heavy vol um e 

of water that cause run-off. To this effect, any vegetation (al ive or dead) uniformly 

covering the ground, spreads out the surface flow thinly so that it doesn ' t concentrate in 

one spot to form bigger vol ume of water that eventually creatcs erosive rainfall. In 

add ition physical barriers and organics increase the infiltration rate of water in the soil 

due to inc reasing the contact time of water to the soi l and improving physical structure of 

the so il respectively, The third pr inciple is increasing res istance of the soi l from eros ion, 

With the improvement of soil organic matter content, the percentage of water stab le so il 

aggregates substantially increases, there by increasing its resistance to detachment by the 

direct impact of raindrops or run-off. When the so il is ri ch in organ ic matter content, its 

elasticity increases and it absorbs the kineti c energy of raindrops wi thout being 

dis integrated into pieces (Betru, 200 I), Table 15 ill ustrates the common indigenous 

biological SLM practices used by fanners in the 2007/2008 cropp ing year. 
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Tablel5. Types of lnd igenoLis Biological SLM Pract ices Used by cann ers 

Crop rotat ion Manure Unpl owed Fa llow ing Plants 
stri p 

Yes 77(7 1.3) 92(85.2) 89(82.4) 17( 15.7) 26(24.1 ) 

No 31(28.7) 16( 14.8) 19(17.6) 91(84. 3) 82(75.9) 

Tota l 108( 100) 108( 100) 108( 100) 108( 100) 

Sou rce: own survey, 2009 The fi gures inside the brackets are percents 

i. Crop Rotation 

It is a practice o f growin g different crops one after the other on the same plot of land 

season after season. It is a system by which nitrogen restoration is ach ieved by a lternating 

different types of crops on th e same cu ltivated plot. T hi s practi ce is co ns idered to be 

successful in ma inta ining the nitrogen status of the so il if leguminous pl ants are inc luded 

in the rotati on practice (Belay, 1998). Thi s is becau se legumes fi x atm ospheric nitrogen 

and hence enrich so il fert il ity (Betru, 200 1). 

T he common crops grown in the study area are ba rley and wheat except beans and peas 

in a few farm s. Asked sampled respondents whether they practi ced crop rotat ion or not 

7 1.3% of the tota l respondents notified yes. According to the foc us group di scussion, the 

rotation cycle o f crops in the study area is cerea l-cereal (Barey-Wheat-Barley). As 

d iscussant farmers mentioned the main aim of crop rotation is to increase diversify 

prod ucti on. T hi s ind icates fa rm ers are we ll aware of the capabil ity of rotat ing cops in 

increas ing so il fertility. However, they are not in a pos ition to recogni ze the ro le o f crop 

rotation to reciuce so il erosion rate. 

farmers' choice o f crops to grow in rotati on and the type of crop grown in the area are 

constrained by a number of factors. T he persona l preference, suitab ility o f the so il type 

used by farmers fo r preferred crops, rai n fall pattern, and controll ing pests/d iseases 

55 



infestation are some of the constraints in pract icing crop-rotation. f'armers prefer barley 

to control ru st disease on wheat and prefer cereals to make injera (staple food) to pulses. 

Th is trend is also observed by other author (Belay, 1998) in the southern Wollo and 

Michael (2002) in north western high lands of Ethiopia. Barley is the most preferred crop 

using the above farmers ' criteria inc luding its ability to resist drought. 

ii. Ma nure 

Manure in the study area is main ly obtained from wastes of catt le, sheep, donkeys and 

horses . Even if the amount varies A'om households to household 85.2% of the sampled 

households use manure to improve the fert il ity status of their fa rm land (table I5). 

Currently the use of manure to mai ntain so il fertil ity in the study area is constra in ed by a 

num ber of factors. As it is shown in figure6 , the opportunity cost of manure fo r cash in 

the form of dung cake is the most constraining factor fo llowed by the requirement larger 

size livestock fo r dung, household fuel use, distance of a plot and its labor intens iveness 

respectively. Farmers used nothing as a strategy to break the above constraints of usi ng 

manure except few use deMo and donkeys to minim ize the problem of labor. 

Figure6. Manure Constraints Based on Respondents f'arming Experience 
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iii. Unplowed Grass Strip IDil/ber 

It is the common SLM practice of retaining narrow piece of land along the contour during 

plowing period fo r several seasons. Naturall y grasses grow on the piece of land and make 

it strong and durab le. As shown in table 15, majority (82.4%) of the sampled respondent 

farmers used grass strip in one or other plots fo r trip le functi ons. Strip help fa nners either 

to reduce surface run -off/run-on, as a boundary between different farm plots owned by 

different househo lds or as a human pathway duri ng land management activities sllch as 

weed ing. 

As shown in fi gure7, the use of unp lowed stripe to arrest the problem of so il erosion is 

constrained by a number of factors sllch as free grazing, weed promotion, harboring of 

rodents, hinder fa rming practice, takes lip space (farm land), become source of confl ict, 

and create water logging. Free graz ing is the most constraining facto r in implementing 

unp lowed strip followed by the creation of land shortage . 

Figure7. Constraints of Unplowed Strip Based on Respondents' Fanning Experience 
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Fanners use some strategies to minimize for some of the constraints of using unplowed 

strip. Farmers minimize the width of strips to reduce its impact on fanning problem, 

weed promotion and tak ing up space. But there are also farmers who destroy strips due to 

farm land shortage. The confli ct ar isen due to using unplowed strip is mostly during 

grazing of border strips and incision of water through strips. This is mostly so lved by the 

shimag/e and church leaders. Controlling free grazing is an unso lved constraint. 

iv . Fallowing 

Following is a practice of leaving the farm plots aside uncultivated for short (hal f a year 

to two yea rs) to long periods (three to five years) to recuperate the fertility of the land 

(Tesfaye, 2003). In the study area a few number of farmers ( 15.7%) are practicing 

fa ll owing only for a year (Ta ble I4). Th is is because of the resulting land shortage due to 

rural populat ion growth , urban and in vestment expansion in the area. There is noth ing 

done to alleviate the problem of fallow ing by the farmers except avoiding the practice. 

V. Vegetative SLM Measures 

As illustrated in table 15, euca lyptus and ameja (hyperi cum revolutum) are the only plants 

found around in a few (24. 1%) of respondents farm lands, whil e lid (cupressus 

lucitanica), am/ar (budelegia polystachya), endad (phytolacca dodecandra) , imbway 

(so lanum campylacanthum) and ameraro (discopodium penninerv ium) are restri cted to 

homesteads. However, as development agents and woreda natural resource management 

experts argued, euca lyptus is a production crop rather than a protection crop. Due to this 

reason they are not instigating farm ers to grow thi s plant around farm lands. Rather, they 

tried to introduce other ind igenous trees such as hi ghland acacia in the area. Bu t, due to 

farmers preference for the cash va lue of euca lyptus their e rrort was doomed to fa ilure. 

Converse ly, farmers in the focus group di scuss ion argued as they are gett ing benefits 

from euca lyptus such as fuel wood, cash income and shading of the so il from eros ion. 

However, they raised a number of constra in ts for the sustainable appl ication of 
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eucalyptus trees around their farm lands. The major one amo ng them includes: land 

shortage, water shortage during dry seasons, free animal graz ing damage seedlings, and 

water and nutrient computation with crops. 

4.3.2. The Modern Sustainable La nd Management Practices and their Constraints 

According to the survey output, the modern SLM practices fou nd in the farm lands of the 

respondents are only bio logica l conservation measu res while structural! physica l 

conservation measures are not well introd uced in the study area. Table 16 port rays the 

common modern SLM practices used by farmers in the 2007/2008 cropping year. 

Table 16. Types of Modern SLM Practices used by Farmers 

Ves 

No 

Total 

Source: own survey, 2009 

i. Compost 

Types of SLM practices 

N (%) 

N (%) 

N (%) 

Compost 

58(53.7) 

SO( 46.3) 

108(100) 

Fertili zer 

46(42.6) 

62(57.4) 

108(100) 

The preparation of compost engrosses the use of ash, leaves, grasses, cattle dun g, and 

wastes from goats, donkey and horses etc. There are two types of compost preparat ion in 

the study area: the heap and pit methods. Heap method is composting with out digg ing a 

pit, but undertaken on an open space. A pi t method requ ires digg ing three pits to turn and 

mix turn by turn the orga ni c material. However, due to water shortage for preparation of 

compost, the pit method is extensive ly used since it retains moistu re than the open one. 

The household survey result reveal s 53.7% of the sampled households used compost to 

increase the ferti li ty status of their soil (table 16). The preparation and use of com post in 
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the area is constrained by different facto rs. As indicated in fi gu re8, opportu ni ty cost of 

orga nic mater for cash, kn owledge requirement, water shortage to prepare compost, labor 

requirement of compost preparation and app li cati on, and di stance of a farm plot to apply 

are some of the constraints mentioned by fanners. Cash opportunity cost of organic 

matter is the most constraining factor for usi ng compost followed by its intens ive organic 

matter req u iremenl. 

Figure8. Compost App lication Constraints in the Study Arca 
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ii. Artificial Fertilizer 
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Farmers of the study are app lying fertili zer on their cu lti vated plot of land to boost 

productivity. The commonly used fert il izer types in the stud y are DAI' and Urea. The 

household survey data shows 42.6% of the sampled respondents use artific ial fertili zer in 

their farm land during the 2007108 cropping year (table 16). The sustainable use of 

ferti lizer in the study area is constrained particularl y by sky rocketing price of fertil izer. 

60 



4.4. Bio-Physical, Socio-Economic, and Institutioual Challeuges of Promotiu g 

Succcss ful Sustainable Land Managemcnt Practice 

4.4.1 Physical C ircumstances 

The most important phys ica l constra in t that affects th e promotion of SLM practices in the 

study area is heavy run-off due to topographic sett ing of the area. Di scussa nt farmers 

made known that the impact of run-off is phenomena l in damagi ng tradit iona l terraces; 

restra in the growth of grasses on unpl oughed str ip due to freq uent s il t accum ul ati ons, and 

s ilt fill up of trad itional waterways and divers ion d itches (see picture4). Th is observation 

is in compliances with a study done by Dagnew (2007) in Tigraty region. 

An attempt was made to see the stat istica l association between the heavy run-off and 

application of different SLM practices. As shown in tabl e 17, the assoc iat ion between 

heavy run-off and SLM practices such as stone terrace, unpl oughed strip, waterways, and 

planting trees is statist ica lly significant. Thi s indicates the use of the aforementioned 

SLM practices in the footh ill s is depending on the amo unt and strength o f run -off co ming 

from Entoto Mountain. Consequently, as the amou nt o f heavy run-off increases the 

sustainable use of these SLM practices decreases and the vice versa g iven that they are 

atfected by the strength and amount of run-off comin g A'om Entoto Mounta in. Therefore, 

this des ignates the absence of upstream run-off management and ca ll s an immed iate 

intervention fo r integrated watershed management in the area. 

On the othe r hand the association between heavy run-off and check clam is statistically 

signifi ca nt with pos itive re lat ionshi p. Th is indicates th e use of check dam is dependent on 

heavy ru n-off comin g from ups lope of Entoto Mou nta in. That is, as run-off increases the 

use of check dams also increases and vice versa. Thi s may be associated to the 

construction o f check dam s to rehabi li tate gulli es form ed by heavy run-ofr. 

Converse ly, the assoc iati on between use of divcrs ion ditches and heavy run-off is not 

statist ica lly signifi ca nt. Th is shows the impact of heavy run -off does not affect the use of 

d ivers ion ditches. However, th is does not mean run-off can not affect the pract ice. 
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Rather, ei ther farm er maintain th e affected ditch imillcd iately after run-off since it does 

not requ ire Illuch labour as th e others or it is always constructed after ploughing. 

Tablel7. Statist ical Association between Heavy Run-Off and S LM Pract ices 

Traditional terrace 

Yes 

No 

Total 

Unploughed str ip 

Yes 

No 

Total 

Tradit ional check dam 

Yes 

No 

Total 

Waterways 

Yes 

No 

Total 

Diversion ditches 

Yes 

No 

Total 

Trees 

Yes 

No 

Total 

*** Slgnlf1cant at 1 %. 

NS Not significant 

Yes 

N 

29 

45 

74 

39 

35 

74 

24 

50 

74 

47 

27 

74 

6 1 

13 

74 

12 

62 

74 

Source: OWIl survey, 2009 

Heavy run-off affect SLM pract ices 
No Total 

% N % N % 

26.9% l' _0 2 1.3% 52 4S .I% 

41.7% II 10.2% 56 51.9% 

6S.5% 34 3 1. 5% lOS 100.0% 

36. 1% 27 25.0% 66 61. 1% 

32.4% 7 6.5% 42 38.9% 

6S.5% 34 3 1. 5% lOS 100.0% 

22.2% I .9% 25 23. 1% 

46.3% 33 30.6% S3 76.9% 

68.5% 34 3 1. 5% 108 100.0% 

43.5% 31 2S.7% 78 72.2% 

25.0% 3 2.8% 30 27.S% 

6S.5% 34 3 1.5% lOS 100.0% 

56.5% 29 26.9% 90 83.3% 

12.0% 5 4.6% IS 16 .7% 

6S.5% 34 31.5% lOS 100.0% 

11.1 % 14 13.0% 26 24 . 1% 

57.4% 20 IS .5% 82 75.9% 

6S.5% 34 3 1. 5% lOS 100.0% 
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Pearson P- I' 

X2 Value 

7.554 .006*** -.265 

6.993 .008*** -.254 

II.3S9 
.001*** .325 

S.SS6 
.003*** -.287 

.137 
.71 1 NS -.036 

7.940 
.005*** -.27 1 



Picture4. The Impact of Run-off from Upslope on SLM Practice of the Study Area 

Picture taken by the author, 2009 

However, the impact of run-off from Entoto Mountain on SLM practices is mixed !Tom 

experts' perspective. Some development agents revealed there is no outlook to what 

extent farmers are facing the problem of run-off !Tom up-slope areas of Entoto Mountain 

owing to its forest coverage. While other development agents and woreda natural 

resource management experts convinced by the problem and associate the problem to the 

influence of political boundary between Addis Ababa and Oromya region to undertake 

upstream successful SLM. 

But, the field visit testifies soils inside the forest are even degraded due to lack of 

structural measures such as terracing. Added to this, leave alone the current mechanised 

deforestation of eucalyptus tree which makes the land bare (picture5), the female leaf and 

branch scramblers inside the forest also lend a hand to run-off affect negatively SLM 

practices. This is because the removal of leafs and branches reduce the infiltration 

capacity of the rainwater and the slow down of its kinetic energy on the ground. 

Sustainable land management (SLM) also should go beyond political boundary limits and 

should be managed in an integrated way. 
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The picture on the right 

shows how deforestation 

and logging is going on in 

the Oromya part of Entoto 

Mountain. 

4.4.2 Farming System 

PictureS. Eucalyptus Deforestation in Oromya part of Entoto Moutain 
Photograph taken by the author, 2009 

The study area is a mixed farming zone in which crop and livestock activities are 

interdependent and complementary to each other. The crop farming system in the area is 

dominated by cereal crops. However, cereals particularly barley need fine seedbed 

preparation and provide little ground cover during the most erosive storms and facilitates 

soil erosion (Belay, 2003 and Gete, 2003). This situation could also aggravate the low 

productivity of land as a factor for the reason that most (75%) of respondents revealed 

crop yield is decreasing for the last 10 years (table 18). The main reasons for yield 

reduction notified by farmers include soil degradation, agricultural land reduction, and 

poor soil management practices. 

Table I 8. Crop Productivity Trend for the Last 10 Years 

Increasing 
Decreasing 
No change 
Total 

Source: Own survey, 2009 

Number 
25 
81 
2 

108 

Percent 
23.1 
75.0 
1.9 

100.0 

The dominant grazing system m the area is free and unregulated as 92.6% of the 

respondents notified. As shown in picture6, discussant farmers have revealed that the free 

and unregulated grazing of livestock inhibit the growth of unploughed strip, and damage 

trees during grazing; and damage traditional terraces, incise waterways and cut-off drains 

during animal walk. 
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Photograph taken by the author, 2009 

Picture6 clearly shows the impact of free grazing on the promotion of SLM practices and 

how animal movement facilitate soil erosion. 

An endeavour was made to see the association between free and unregulated grazing 

system with use of unploughed strip. As shown in table 19, the association between free 

and unregulated grazing and usc of unploughed strip is statistically significant. This 

indicates the use of un ploughed strip is dependent on the effect of free grazing. That is, as 

the more the grazing system is free and unregulated the low the use of unploughed strip. 

Therefore, this calls for integrated livestock management in the study area. 

Table 19. Association between FreelUnregulated Grazing and Unploughed Strip 

Unplowed strip Ves 

No 
Total 

** Significant at 5%. 

Free and unregulated 
grazing System 

Ves 
43 (39.8) 
35(32.4) 

78(72.2) 

No 
23(21.3) 

7(6.5) 

30(27.8) 

Figures in brackets are percents 

Source: Own survey, 2009 
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Total 
66(61.1) 
42(38.9) 

108(100) 

Pearson P-value r 

4.229 .040" -.198 
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4.4.3 POJlulation G rowth 

Populat ion growth in the study area increases the pressure on arab le land. This give ri sc to land 

fragmentation, reduced fa llow periods, over cult ivation , plowing of frag ile ecosystems, and land use 

change from its primary use. As shown in tab le 20, major ity (68%.5) of the sampled 

respondents in the study area have reported they are destroying their SLM practices 

particularl y tradi tiona l terraces and un ploughed str ips due to fa rm land shortage (see 

picture7). The su rvey revea ls 87.6% of the sampled ho useholds have observed that their 

household size has been increas in g fo r th e last 10 yea rs. 

Table20. Reasons fo r Destroying SLM Pract ices 

For cash Hider fanning Harbor rodents Land shortage 
Ves 27(25) 25(23.1) 17(15.7) 74(68.5) 

No 81 (75) 83(76.9) 91(84 .3) 34(31 .5) 

Total I 08( I 00) 108(100.0) 108( 100) I 08( I 00.0) 

Source: Own survey. 2009 The number in brackets are percents 

The survey output also disc loses th at it was on ly 15.7% of the sam pled households 

practiced fallow ing onl y fo r one year due to shortage of fa rm land as a resul t of 

population pressure (table 15). An attempt was made to sec the statistica l assoc iation 

between use of fallow ing and far m sizc . As it is dep ictcd in table2 1, the association 

between fa rm size and use of fa ll owing is stat isti ca ll y signi fica nt with negat ive 

re lati onshi p. That is, farmers' use of fa llowing is depends on their fa rm size, and as the 

size of the fa rm land increases the more they usc fa llowing and the vice versa. 

Table2 1. Slalistieal Associalion between lise of Fal lowing and Farm Size 

Farm size category 
0.0 - 1.01 > 1.0 I 

Use of Ves 
9 (8.3) 8(7.4) 

fa llow 
No 88(81.5) 3(2.8) 
Total 97(89.8) I I (10.2) 

*** Significant at 1% 
The figures in brackets arc percents 
Source: Own survey, 2009 

TOlal Pearson X2 P-value r 

17(15.7) 

91(84.3) 
I 08( I 00) 29.8 .000*** -.527 
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The picture on the right 

discloses the destroyed 

stone terraces due to 

land shortage as a result 

of increase in feeding 

mouths 

Picture7. Destroyed Terraces tor the Forthcoming Feeding Mouths 

Photograph taken by the author, 2009 

Most studies pointed out land use changes from its primary use are the principal signs of 

unsustainable land management (Solomon, 1994; Woldeamlak, 2003; and Aklilu, 2006). 

Based on FGD and interview with elders and kebele leaders the common earlier land use 

types in the study area were forestland, grazing land, cropland and rural settlements. 

Today land in the area is also used for investment and urban settlement. According to the 

survey output, 90.7% of the respondents notified their land use type is changed for the 

last 10 years either by themselves or government programs as shown in table22. 

Table22. Land Use Changes in the Last 10 Years. 

Land use changes Yes No 

Forest to crop 78(72.2) 30(27.8) 108(100) 

Grazing to investment 66(61.1) 42(38.9) 108(100) 

Crop to settlement 43(39.8) 65(60.2) 108(100) 

Crop to investment 42(38.9) 66(61.9) 108(100) 

Grazing to crop 41(38) 67(62) 108(100) 

Forest to investment 34(31.5) 74(68.5) 108(100) 

Forest to settlement 23(21.3) 85(78.7) 108(100) 

Crop to grazing 23(21.3) 85(78.7) 108(100) 

Crop to forest 20(18.5) 88(81.5) 108(100) 

Total 370*(342.8)** 

* Responses do not add 108 due to multiple responses; The figures in the brackets are percents 
** Percentages do not add 100 because of repeated responses 
Source: Own survey, 2009 
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According to table 22, most of respondents ' notified forestland is changed to crop, 

investment and settlement. This change is attributed either to increase in rural and urban 

population or government land use and administration policy (Solomon, 1994; Aklilu, 

2006). This also clearly portrays that the land use change is for production not for 

conservation. The change of forest to the other land use type implies the removal of land 

cover and is a sign of unsustainable land management since it facilitates both the 

erosivity of the eroding agents and the erodibi lity of the eroding subject (Morgan, 1995 

cited in Wolde Amlak, 2003). 

Picture8 on the right hand shows the change of forest land for investment and urban 

house construction. 

The first picture 

shows mechanized 

deforestation and 

second shows the 

ready made land 

for investment and 

house construction. 

Picture8. Forest Land Change to Investment or Residence 
Photograph taken by the author, 2009 

Grazing and crop lands are changed to investment and urban settlement. This change is 

allied with increasing population growth in urban areas and government land use and 

administration polices. Beyond doubt, this change could negate SLM promotion because 

it distresses the investment capacity of farmers in SLM practices due to tenure insecurity. 

Grazing lands are also changed to croplands. This change is attributed to high rural 

population growth and the need to obtain additional farm lands (Solomon, 1994). In 

addition, it may be an opportunity to the low productivity of the farmlands due to their 

low fertility status. However, this may reduce the livestock population due to shortage of 

animal feed. Shortage of animal feed may result in grazing inside forest and reduction in 

livestock number. Grazing inside forest could result in deforestation while reduction in 
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livestock number could result in reduction in income, which leads to poverty, and 

reduction in manure use to maintain soil fertility. 

The implication of crop land change in to grazing and forest land is the preference of 

farmers to participate in off-farm works such as selling dung-cake, fuel-wood and 

animals and their products (Aklilu, 2006 and interview with DAs). But this by itself, is a 

sign of low promotion of SLM practices in the study area, for the shifting is to 

overstocking and plantation of productive, not protective, eucalyptus trees (interview 

experts). Therefore, these changes are the positive causative constraints of SLM 

promotion in the study area. 

4.4.4 Poverty 

In the study area, poverty becomes an evident in constraining the promotion of SLM 

practices in a number of ways. Farmers in the study area are doing a number of 

unsustainable income diversification activities in order to escape from the immediate 

stick of poverty. The household survey output shows 80.5% (tableS) of the households 

are employed as a daily labourer either in the city of Addis Ababa, some stone mining 

companies in the area or in other investment activities in the area. The employment of 

farmers in daily labour activities in the stone mining companies of the study area is 

shown in picture9. 

Picture9. Households' Participation in Stone Mining Labour Activities 
Photograph taken by the author, 2009 . 

An attempt was made to see the impact of daily labour on the implementation of more 

labour and income requiring SLM practices. As shown in table23, the association 
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between household head employment in dai ly labour acti vities and applicat ion of 

terrac ing is statistica lly signifi cant. That is, th e app li cati on of terrac ing is infl uenced by 

the engagement of the household head in da il y labour act ivities. Thcrefore, as the 

household head in vo lves more in dai ly labour activit ies the less is the appli cation of 

terrac ing and the vice versa. Thi s sholVs to what extent dai ly labour is competi ng the 

labour force for terrac ing. 

On the other hand, the association between engagement in dail y labo ur and use of 

compost is not stati sti ca ll y signifi cant. This indicates th e application of compost is not as 

such affected by the engagement in daily labour act ivit ies. Th is may be att ri buted to the 

applicat ion of compost by other household members such as ch ildren since compost ing 

may not require more energy and engineering knowledge as that of te rr·ac ing. Household 

heads also may apply compost after daily labour work si nce it may not require more 

energy as terracing and it is implemented arou nd homesteads. Moreover, it may be done 

using deMo unlike terracing, which is not a labour-shared practi cc by the soc iety. 

Sim ilarly, engagement in daily labour has no a statistica l significant association with the 

use of fe rtil izer. Thi s depicts use of fe rtilizer is not affected by the income earned fro m 

dail y labour 1V0rk. That is the income earned from da ily labour work is either used fo r 

household consumpt ions or fe rtilizer is obta ined by other sources of income. 

Table23 . Association between Employment in Daily Labou r and SLM Practices 

Vcs No Total X2 P-va lue 

Terraces Ves 28(25.9) 24(22.2) 52(48.1) 
No 46(42.6) 10(9.3) 56(51.9) 
Tota l 74(68.5) 34(3 1.5) 108( 100) 10.009 .002*** -.304 

Compost Ves 39(36.1 ) 14( 13.0) 45(41.7) 
No 35(32.4) 15( 13.9) 50(46.3) 
Tota l 74(68.5) 34(31.5) 108( 100) .095 .758 NS -.030 

Fert ilizer Ves 31(28.7) 14( 13.0) 45(41.7) 
No 43(39.8) 20( 18.5) 63(58.3) 
Total 74(68.5) 34(31.5) 108( 100) .005 .944 NS .007 

Note: *** Significant at 1%; NS: Not Significant 
The figu res in brackets are percents 
Source: Own Survey, 2009 
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Farmers in the study area also tried to avert their economic problem through sell of dung 

cake, stone and fuel wood. According to the survey output, 22.2% of the sampled 

respondent households were engaged in selling of stones (table5). All farmers who sell 

stones are from the downstream of the study area such as in the villages of Nono and 

Kaso. They sell stones collecting from farmlands, destroying terraces, and searching from 

forests and bare lands as shown in picture I O. 

Picture 1 O. Preparation of Stone for Sale 

Picture shows stone preparation for sale from farmers' farm plot, forest areas and digging 

the underground stone when ever accessible so as to ward-off the problem of poverty. 

However, this type of solution not only affected the sustainable land management 

promotion through terrace construction but also the ecological and geological status of 

the land resource as shown in picture I I . 

Photograph taken by the author, 2009 
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The first picture of picture II shows househo ld stone scavenging j ust near to hi s home 

and indicates its potential to become gorge, The second picture shows the outcome of 

mechan ized stone scave nging on the previous graz ing land, As it is seen in the second 

picture the onl y positive response of such act ivity for farmers is the immediate cash 

benefi t and the accumulation of water fo r livestock in dry seasons instead of growing 

grass for animals 

As indicated in table24, th e assoc iation between stone se lling and use of terraci ng is 

stati stically significant with a negative relations hip, This indicates that the more farm ers 

engage in stone selling acti vity, the less they app ly stone terraces and vice versa, This is 

because stone is a limited resource with hi gh opportunity cost in the area and needs 

careful management. 

Table24, Association between Stone Selling and App li cati on ofTen'ac ing 

Terrac ing Yes 
No 

Total 

Stone se lling 
Yes No 

3(2.8) 49(45 .4) 
21( 19.4) 35(32.4) 

Total 
52(48.1) 
56(5 \.9) 

24(22.2) 84(77.8) I 08( I 00) 15.71 

*** Significant at 1%. 
Source: own survey, 2009 

The figures in brackets are percents 

P-value 

.000" 

* 
-, 381 

Selling of dung-cake and fuel wood al so become a habitual business in the study area due 

to th e overwhelming poverty, According to the survey, 95.4% and 87% of the sampled 

househo lds se ll du ng-cake and fuel-wood respecti vely to the city of Addis Ababa to 

attain their immediate cash demand (tableS), However, the consequence of pressure 

created by urban centers on dung cake and fuel wood demand on the one hand and ru ra l 

supply due to poverty on the other is fa r reaching, leading to unsusta inable land 

management. The use of dung as fue l instead of so il nutri ent leads to deterioration of so il 

phys ica l properti es which ultimately results in poor so il infil tration ca pacity and 

enhancement of run-off. A study done by Ak lilu (2006) in North Shoa also indicates the 

nutrient loss due to dung cake burn ing estimated to be 2 1 kg N, 4,5kg P, and 20.7kg K per 

hectare per year. Th is indicates far mers are loosi ng pri ce less long-term and benefic ial 
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effects of using dung as manure. Deforestation of live trees for the sake of selling fuel 

wood also freeze the promotion of SLM, making the land open for erosive rainfall. 

Picture 12 illustrates the preparation of dung cake and charcoal for sale. 

Picture 12 on the right 

hand shows prepared dung 

cake and charcoal making 

for sale. Farmers use their 

cattle dung to prepare 

dung cake and use the 

Entoto forest to make 

charcoal. 

Picturel2. Prepared Cattle Dung and Charcoal for Sale 
Photograph taken by the author, 2009 

Therefore, needed is providing environmentally friendly off-farm opportunities in urban 

areas, providing sustainable land management based alternative income generating 

activities in the study area such as beehive and forestation of indigenous trees in bare 

areas for timber export, efficient utilization of the population and health extension 

service, and undertaking of volunteer and environmentally friendly resettlement 

programmes. 

4.4.5 Household Endowment with Human and Physical Capital 

It is well known that education is the most important element in knowledge sharing and 

promoting new SLM practices. However, the situation in the study area is reversed. 

Development agents indicated that one of the results for low performance of farmer 

training centre in the study area is due to the illiteracy of farmers since the minimum 

requirement to train and graduate in farmer training centre is grade four. Development 

agents argued that farmers who fulfil the minimum educational level are also unable to 

read and write Oromifa, the local language, due to their Amharic educational 

background. The household surveys also pointed out that 79.6% of the sampled 

respondents have no at least primary level of education. 
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Discuss ion with deve lopment agents also showed the illiteracy of farmers restrain the 

promotion of new SLM practices. As it is shown in table25, the assoc iation between 

education level and use of compost is statist ica ll y signifi cant. This ind icates the 

appl ication of compost is sensi tive to the leve l of educat ion. That is, as education leve l 

increases the more is the appli cation of compost and the vice versa. On the other hand the 

applicati on of terrac ing is not determined by the level of education as the two variab les 

do not have statistica lly significant assoc iation. This may be ascribed to the adaptabi lity 

of trad itional terrac ing by the Farmers through ex perience. Sim ilarly, the appl ication of 

Fert ilizer is not afFected by leve l of education. Th is may be assoc iated to either Fert ilizer is 

more aFfected by other Factors such as income, it may not req ui re more technica l 

knowledge like compost or use of fe rtilizer is adapted through fa rm ers exposure to 

activities that help to share knowledge such as deMo and Farm leve l intervention of DA s. 

Table25. Assoc iation between Education Level and usc of SLM Practices 
Education level 

No Primary Pearson X2 P-value R 

primary & above Total 

Terracing Yes 39(36. 1 ) 13(12.0) 52(48. 1 ) 

No 38(35.2) 18( 16.7) 56(5 1.9) 

Total 77(71.3) 31(28.7) 108(100) .672 .412 NS .079 

Compost Yes 61 (56.5) 31(28.7) 92(85.2) 

No 16( 14.8) 0(0) 16( 14.8) 

Total 77(71.3) 31(28.7) 108(100) 7.56 .006*** .265 

Felt ilizer Yes 30(27.8) 15(13.9) 45(41.7) 

No 47(43.5) 16(14.8) 63(58.3) 

Total 77(71.3) 31 (28.7) 108( 100) .808 .369 NS .086 

*** Significant at 1%; NS: not significant 
The figures inside the brackets are percents 
Source: Own su rvey, 2009 

The other maniFestat ion of low household end owment is revea led through the inability of 

farmers to construct and repa ir SLM practices due lack of product ion tools such as 

sledgeham mer. Fanners in the study area notifi ed they were not using and repa iring 
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terraces due to lack of sledgehammer to break big stones. Converse ly, the fi eld 

observati on testilies that fa rm ers in Nono and Kaso use this too l to break and se ll the 

stone resource either to Addis Ababa or stone mining companies around the study area. 

4.4.6 Tenure Security 

Promot ing measures that enhance land tenure security plays an inca lcul able role in 

promoting SLM practi ces. Land cert ifi cation and part ic ipat ing fa rmers in agricultu ra l 

annual plan could be usual measures to enhance land tenure security fee ling (Kumela, 

2007 and Ephrem, 2008). However, farmers in the area are neither certifi ed nor 

participate in the woreda annual agri cu ltural plan. Rather, far mers continued loos ing their 

land due to urban or investment expans ion. 

As shown in tab le26, about 38% of the sa mpled households lost their land due to urban 

and investment expansion. Among households who lost their land, 28.7% lost their land 

due to investment expansion while the emain ing 9.3% due to urba n expansion. Sampled 

respondents were asked to indicate whether they loose their land in the future or not. 

Accordingly, majority (72 .2%) of the sampled houscholds replied as they fee l they would 

lose their land in the future due to either urbani zation or in vestment expansion. They also 

reported that their land management effort is banned by such state of affa irs. 

Table26. Households' Response on Loss of their Land for the Last 10 Years 

Lost due to urban expansion 

Lost due to investment expansion 
Loose land in the futu re 

T he figures inside the brackets are percents 
Source: Own survey, 2009 

Ves 
10(9.3) 

31(28.7) 

78(72.2) 

No 
98(90.7) 

77(71.3) 

30(27.8) 

Total 
108( 100) 

108( 100) 

I 08( I 00) 

An endeavour was made to see the statistical assoc iation between land tenure insecuri ty 

with di fferent SLM practi ces, wh ich require more labour, takes time to see their effect 

and takes up space as compared to the others. As it is clearly illustrated in tab le27, the 

associatio n between tenure insecurity with use often'ac ing is stat istica ll y signi fica nt with 

negati ve relati onsh ip. This discloses that the app lication of te rracing is depends on the 

tenure secur ity of the household. That is, as th e household is more secured in hi s/her 
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future land holding the more he/she is apply ing terrac in g and the reverse. This may be 

attributed to th e labo ur, space and time requi rement of terracing to be effective because 

fa rmers may not app ly practices that need such requirements with out any outlook to 

whom their land wou ld be longs in future. Similarly, the associat ion between ten ure 

insecuri ty and use of fa ll owing is statistica ll y signi ficant. This dep icts the application of 

fa ll owing is adverse ly affected by tenure insecurity of the households. This may be 

because of the time and space requirement of fal lowing to sec its effect as that of 

terrac ing . This indicates that low land tenure security is constra ining the promotion of 

SLM practices such as terracing and fallowi ng, calling for policy scrutiny. 

On the other hand, the associati on between tenure insecurity with use of compost and 

trees is not stati stica lly significant. Thi s may be ascribed to different factors li ke use of 

compost and planting trees is limited around homesteads as fa rm ers assum ed thei r 

homestead land will belong to themse lves. This assu mption came from the experi ence 

farmers have, where homestead lands were retained during land redistributi on times. 

Table27. Association between Tenure Insecurity and Use of SLM practices 

Do you think you loose your land in the future? 

Ycs No Total 

Terraces Yes 31(28.7) 21(19.4) 52(48.1) 

No 47(43.5) 9(8 .3) 56(51.9) 

Total 78(72.2) 30(27.8) 108(100) 7.945 

Fallowing Yes 6(5.6) II (10.2) 17(15.7) 

No 72(66.7) 19(17.6) 91(84.3) 

Total 78(72.2) 30(27.8) 108( 100) 13.71 

Compost Yes 42(38.9) 16(14.8) 58(53.7) 

No 36(33.3) 14( 13) 50(46.3) 

Total 78(72.2) 30(27.8) 108(100) .002 

Trees Yes 18(16.7) 8(7.4 ) 26(24.1 ) 

No 60(55.6) 22(20.4) 82(75.9) 

Total 78(72.2) 30(27.8) 108( 100) .153 

*** Significant at 1%: NS, Not Significant; The figures in brackets are percents 
Source: Own Survey, 2009 
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.000*** -.271 

.000*** -.356 

.962 NS .005 

.696 NS -.038 



4.4.7 Strategy Related Issues 

One of the strateg ies that have been pess imisti ca ll y hea rt-rending success ful SLM in the 

study area is the categorization of the woreda und er food sel f su ffi c ient woredas ancl the 

re lated subjecti v ity in promotin g SLM. The categorization is assum ed to in st igate from 

rain-fed based crop a nd li vestock producti on perspecti ve. Thi s categorizati on has been 

instrumenta l in determinin g approaches towards land degradat ion problem and resulted in 

the non-interventi on of SLM based in come generating projects such as the sa fety net 

programme unlike the adj acent woreda kebeles (Gete e t a i, 2006). Thi s constra ined 

farmers' initiation for SLM and let farm ers to continue in o ff-farm wo rks with the outl ay 

of the natural env ironment (di scllss ion with woreda expert s). Deve lopment agents al so 

reported fa rmers are insisting to get ho ld of the chance to j o in in the sa fe ty net 

programme to implement SLM practi ces on their land. 

Simil arly, the annua l plan fo r impl ementing SLM practi ces in the wo reda in general and 

in the study area in particular is based on size of areas to be covered by the practice, 

amount of kil ometres the practi ce will cover, and numbers o f househo ld s use pract ices. 

The implementati on re po rt of SLM pract ices is a lso based on s imil ar quantitative fi gures. 

Th is shows the approach of promot ing SLM in the study area is qu antitative biased and 

the qualitat ive, standard, integrati on and sustainability aspect is ove r and clone. Thus, thi s 

could co nstra in the promotion of success ful SLM at large (Gete, et al 2006). 

The other important constra int o f S LM promoti on in the country was the strategy to 

co llect land tax and fertilizer credits through the help o f DAs . Bu t according to a study 

done in Berressa watershed, north central hi ghlands of Ethi opia, thi s creates an 

in teraction ga p between DAs and farmers since fa rmers cons ider DAs as tax co llectors in 

non-producti ve tim es (De Wo lf, 2004) . Wh at fasc in ated currentl y in th e study area is DAs 

d id not directly co llect land tax and the prev ious fe rtilizer cred its (cu rrent ly cash system) 

rathcr te ll them to pay fo r the kebe le admini strati ve fin ance officers . Thi s once more 

creates an interaction gap between farm ers and DAs si nce it has an ana logous subtext 

w ith th e above argument. Fanners th emse lves a lso no ted that th ey prefer not to 
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commun icate with DAs as they fo rce them to pay land tax and fert ili zer credi t in non­

product ive times. So, change is needed not to ass ign DAs in such works in order to setu p 

a horizonta l re lationsh ip with fa rm ers. 

The current land management system in Ethiop ia ca ll s fo r huge investm ent in monetary 

and non monetary resources for better upshot (8e lay, 2003; Gete et ai , 2006 and Mare, 

2008). In the study area, incenti ve and awarding mode l land management practitioner 

fanners does not exist. However, fa rmers in the FGD revea led they are seeking incenti ves 

particularly in monetary terms to implement SLM practi ces in susta inab le way. Thi s is 

because as discussants indicated, as a substitution fo r the income they wou ld have ga ined 

through off-farm works . DAs in the study area a lso reported fa rmers are persuad in g them 

to allow them dai ly al lowance to participate in farmers trai nin g leave a lone in phys ica l 

labour works. DAs observed that, due to the absence of in centi ve in the extens ion system, 

fa rmers preferred e ither engaged in da il y labour, se lling of fue l wood, dun g andlor stones. 

T hese observations would lead one to thin k th at absence of pro-incenti ve strategy 

constraining the promotion of success ful SLM in the study area . There fore, it needs a 

close attention to thi s issue by all stakeholders suc h as govern ment, non-govern ment, and 

the pri vate group. 

4.4.8 Credit Service 

According to the survey output, a ll of the sampled respondents notifi ed there is forma l 

credit and sav in g institution in th e woreda . Among these fa nn ers, 20.4% took cred it fo r 

the last 10 years ma inly for fertili zer, petty trad ing and li vestock fatten in g from the 

Oromya Credit and Saving Associat ion. As indicated in table28, th e remaini ng farmers 

who did not take credit pointed out several reasons fo r none partaking. 

Table28. Fanners ' Reason for not Take Credit 
Fear of risk Lack of thrust on friend s 

Ves 43(39.8) 51(47.2) 

No 65(60.2) 57(52.8) 

Tota l I 08( I 00) I 08( I 00.0) 

The figures inside the brackets are percents 
Source: Owen survey, 2009 
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Lack of eX [l.erience of trade 

17(15.7) 

9 1(84.3) 

I 08( I 00) 



Table28 shows 39.8% of the samp led households did not take credit due to fear of risk. 

This is happened because farmers assumed any failure to repay the loan result in harsh 

punishments such as overpay in cash, loss of livestock, loss of the land, and imprisonment. 

This finding was agreed with a stud y done in Tigray by Boetekees (2002). This depicts 

awareness creation is needed on taking and returning of credit service. Added to thi s, the 

accessibility o f credit should not always be in cash but also be in kind to minimize the fear 

of risk. This is because there are fa rmers who took credit in cash and used not for the 

premeditated target (example drink ing alcohol) and fi na lly pun ished by se ll ing their assets 

such as li vestock (discuss ion with fanners). 

The other point farmers rai sed for their low participation in cred it services was lack of trust 

on friends. Cred it in the study area is available for groups of ten farmers. The maximum 

amount for credit given for one group, which is a group often farmers, was thirty thousand 

birr (d iscuss ion with fanners). This ind icates each one has a chance to get three thousand 

birr if they share equally. But, this type of credit del ivering system generated a problem to 

farmers' in a number of ways. Every fa rmer is dissipating his time searching the will be 

trusted nine farm ers. Th is is because they may di sagree at the beg inning of sharing the 

money or at the end of returning money due to repayment issue if they join randomly. This 

finall y results in pun ishment of both groups (discuss ion with farmers). This indicates the 

cred it delivery system in the area made farmers to do an ass ignment on finding the will be 

trusted farm ers and hampered to get cred it if they failed to do so. Therefore, it implies for 

credit suppli er to revi se the credit de li vering system on household basis for the reason that 

farmers are demanding cred it for their own objective without go ing in to hustle with a 

group. 

According to respondents credit is also availab le for farmers who are interested to 

undertake petty trad ing and li vestock fattening. But, due to their lack of experience in 

trading and fattening of livestock farmers were out of th e system. Th is indicates the 

presence of weak linkage between the agr icultura l extens ion system and cred it programme. 

Therefore, needed is strengthen ing the agricultural extension system to capable farmers use 

the credit programme. 
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As shown in table29 an effort was made to check the contribution of cred it for the 

application different SLM pract ices. Accordingly, credit has not statis tically sign ifi cant 

assoc iat ion with the use of terracing and fall ow ing. This is because of the fact that the 

appl ication of these practices is ma in ly constrained by other factors such as land shortage 

and tenure insecur ity. 

On the other hand, the use of trees, compost and fertilizer is determi ned by the credit 

servIce given that the assoc iation between credit service and those SLM practices is 

statisticall y significant. That is to mean the use of cred it service can augment grow ing 

trees, preparing compost and apply fertilizer either directly or ind irectly. For instance, 

cred it service can directly affect farmers ' use of fertil izer through buying it for market 

price. Likewise, cred it servi ce may indirectly augment farme rs' use of compost and trees 

through involvement of farm ers in other income divers ification activ ities such as petty 

trad ing and li vestock fattening rather than se lling the raw material s o f compost such as 

dung cake. However, it is not clear why cred it service is not stati stica lly significant with the 

use of man ure as that of compost. 

The association between cred it service and use of un ploughed stri p is stat isti ca lly 

signifi cant with negati ve relationsh ip. Th is indicates as the household in vo lve more in 

cred it service the use of unploughed strip can more adverse ly affected. This may make 

sound in different ways . First, cred it in the area is de li vered to farmers who are interested 

to fatten li vestock . However, in the study area, li vestock fattening at household level is 

conducted through open grazing. Thus, th is may affect the growth of grasses over 

unploughed strips. Second, cred it service may facil itate the low promotion o f use of 

unploughed strip by equipping farmers with production tools for in tensive cu ltivation of 

farm lands via destroy ing grass strips. 
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Table29. Assoc iation between Credit and Different SLM Practices 

Did ~ou take credit fo r the last I 0 ~ears? 
Yes No Total X2 P-value R 

Terracing Yes 12( 11.1 ) 40(3 7.0) 52(48. 1) 
No 10(9.3) 46(42.6) 56(5 1.9) 

Total 22(20.4) 86(79 .6) I 08( I 00) .453 .50 1 NS .065 
unplowed stri p Yes 7(6 .5) 62(57.4) 69(63.9) 

No 15( 13.9) 24(22.2) 39(36. 1 ) 
Total 22(20.4) 86(79.6) 108(100) 12.31 .000'" -.338 

Trees Yes II (I 0.20 15( 13.9) 26(24 . I) 
No II (I 0.2) 71(65 .7) 82(75.9) 

Total 22(20.4) 86(79.6) 108( 100) 10. 16 .00 1'" .307 

Manure Yes 2 1(19.4) 7 1(65. 7) 92(85.2) 
No 1(.9) 15( 13.9) 16( 14.8) 

Total 22(20.4) 86(79.6) 108(100) 2.31 .129 NS .146 

Fallowing Yes 4(3.7) 13(12.0) 17( 15.7) 
No 18(1 6.7) 73(67. 6) 91 (84.3 ) 

Total 22(20.4) 86(79.6) 108( 100) . 124 .725 NS .034 

Compost Yes 16( 14.8) 42(38.9) 58(53.7) 
No 6(5.6) 44(40.7) 50(46.3) 

Total 22(20.4) 86(79.6) 108( 100) 4.02 1 .045" .193 

Fert ilizer Yes 14(1 3.0) 3 1(28.7) 45(41.7) 
No 8(7.4 ) 55(50.9) 63(58 .3) 

Total 22(20.4) 86(79.6) I 08( I 00) 5.486 .0 19" .225 

** Signifi cant at 5%; *** Significant at 1%; NS: Not Significant 
The figures inside the brackets are percents 
So urce: Own survey, 2009 

4.4.9 Capacity of DAs to Promote Susta in able Land Management 

DAs in the study area have limited capacity to promote SLM practices both in hardware 

and so ftware. Practi ce embrac ing educati onal background plays a key role to work in the 

extension system (Gete et ai , 2006). Howcver, a di scussion with DAs tells, all DAs in the 

stu dy area were at dip loma level of education , which was theory based. They do not get 

add itional supportive train ing except a small general training (not educational background 

based) during the end of the budget plan. This is because, the woreda is categori zed under 

food self-suffi cient woredas and attention is given to the low food se lf suffic ient woredas, 

where DAs get further trainings. Added to these, all of DA s reported that they have faced 

with the problem of extension materials such as rai ncoat, shoes, and lack of means of 

transportati on such as mules, which DAs in the adjacent ' low food se lf suffici ent ' woredas 
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do have access. This implies the powerlessness of DAs to realize the embattled goal of 

promoting SLM. 

It is also known that there are three DAs at kebele leve l with crop, animal science and 

natural resource management trainings. These set up an expectation of each of them were 

doing in the ir own fi eld of study with in an integrated manner. However, the reality was 

DAs divided gals of the Kebele and do a ll the jobs in gals. This shows crop sc ience 

graduate DA is doing a ll the tasks of an imal and natural resource management act ivities for 

the gat he is assigned. This could result in poor promotion and im plementation of SLM 

activiti es parti cularly that required eng ineering knowledge (Gete et ai, 2006). 

Asked DAs why they were using this strategy they reported that they were advised by the 

lI'areda offi cia ls to do in such a way so as to minimize DA shortage and time wastage by 

moving here and there. Asked DAs abo ut how they can manage to work out of thei r fi e ld of 

study, they reported they were doing things based on the common cou rses they had during 

co llege train ing and theoretica l experience sharing with each other. This im plies two-th ird 

ofDAs activity in every got of the study area are worked outside own fi eld of tra ining. This 

may results in the low trust of DA profession by the farme rs as DAs themse lves indicated 

th at fa rmers do n not accept or accept with hes itat ion what ever they advised. 

Investigation of new SLM practices, integrati on of SLM pract ices and se lection of best 

SLM practi ces are e lements of the applied agricultural extension systems. These are the 

cruc ial activities that should be done by experts together with the local fa rmers in order to 

manage the degraded land of the study area and sca le up/out. However, a ll these were not 

done on a sampled househo ld farm lands. Therefore, even if it is entrenched in soc io­

econom ic and institut ional setbacks, this is a matter-of-fact for the low capac ity of DAs to 

promote SLM practices in the study area. This once more en lightens bu ild ing the capacity 

of DAs should be the foremost step of the agri cul tural extension system fo r effective 

promotion of successfu l SLM. Table30 illustrates the stat istica l associat ion test between 

fanners ' discuss ions with DAs and the appl ication of d ifferent SLM practi ces. 
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Table30. Associatio n between Discuss ions wi th DAs Use o f SLM Practices 

SLM aEE li cation Do ~ou discuss with DAs about SLM? 
Yes No Total Pearson X2 P-value 

Terrac ing Yes 46(42.6) 6(5 .6) 52(48. 1) 
No 49(45.4) 7(6.5) 56(51.9) 

Total 95(88.0) 13( 12.0) 108(1000 .024 .878 NS .015 

Unplowed strip Yes 60(55.6) 6(5.6) 66(6 1.1 ) 
No 35(32.4) 7(6.5) 42(38.9) 

Total 95(88.0) 13( 12.0) 108(100) 1.39 1 .238 NS . 11 3 

Trees Yes 23(21.3) 3(2.8) 26(24.1 ) 
No 72(66.7) 10(9.3) 82(75.9) 

Total 95(88.0) 13( 12.0) 108( 1000 .008 .929 NS .009 

Manure Yes 84(77.8) 8(7.4) 92(85.2) 
No II (10.2) 5(4.6) 16( 14.8) 

Total 95(88.0) 13( 12.0) 108(100) 6.548 .010" .246 

Compost Yes 55(50.9) 3(2.8) 58(53.7) 
No 40(37.0) 10(9.3) 50(46.3) 

Total 95(88.0) 13( 12.0) 108( 100) 5.576 .0 18" .227 

Fertil izer Yes 43(39.8) 2( 1.9) 45(41.7) 
No 52(48. 1) II ( I 0.2) 63(58.3) 

Total 95(88.0) 13( 12.1) 108(100) 4.200 .040" .197 

Check dams Yes 23(21.3) 2( 1.9) 25(23.1 ) 
No 72(66.7) I I (10.2) 83(76.9) 

Tota l 95(88.0) 13( 12.0) 108(100) .50 1 .479 NS .152 

Waterways Yes 71(65.7) 7(6.5) 78(72.2) 
No 24(22 .2) 6(5.6) 30(27.8) 

Total 95(88.0) 13(12.0) 108(100) 2.488 .115 NS . 152 

" Significant at 5%; NS: Not significant; The fi gures inside the brackets are percents 
Source: Own Survey, 2009 

As per table30, the associatio n between discuss ion with DAs and app licatio n of te rraces, 

unp loughed strip, trees, check dams, and waterways is not statistica lly significant. T his 

ind icates e ither the appl ication of the aforementioned SLM practices is solely obtai nable 

through local knowledge, or DAs intervention in the study area is not more on natu ra l 

resource management aspect. Th is shows the participation of DAs to pro mote these SLM 

practices, which can red uce o r hal t soi l erosion, is by far low. On the other hand , there is a 

positi ve statistically s ignifi cant associat ion between discu ssion with DAs and appl icati on of 

manure, compost and fertili zer. This is associated to different reasons. One is the 

in tervention of DAs in the study area is mainly of on crop and animal sc ience and the other 

is the technologies specially compost and fertilizer are modern and needs expert 

knowledge . 
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4.4.10 Awareness Creation Mechanisms to Promote Sustainable Land Management 

Promoting SLM practices ca ll s for proper mechani sms to meet the targeted goals. The 

avai labili ty of demonstration si tes and farmers' training centres are the effective awareness 

creation mechanisms in addition to the house to house and meeting system techniques. In 

the study area the commonly used technique is the meeting system followed by the house 

to house technique (discuss ion with DAs). Even if most fa rm ers did not know the 

availab ili ty of farmers trainin g centre and demonstration sites, a discuss ion with DAs and 

some fa rmers revealed they were not effecti ve ly ut iliz ing the resources fo r the needed 

objecti ves due to several reasons. They have no suffi cient resou rces such as water, leave 

alone modern extension materials; training and demonstrations were forma lly allowed only 

to fourth grade and above farme rs where most of them are illi terate; located faraway from 

fa rmers homestead; and some are currently out of the regiona l administrat ion due to urban 

expansion (eg. the No no FTC and Demonstration s ite). Added to these, most farmer 

training centres were used as a meeting hall for kebele ad mini strat ive issues and lack of 

response to farmers request for daily allowance. Therefore, strengthening these resources 

for use is needed so as to promote SLM practices in susta in abl e way. 
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CHAPTER FIVE 

5. CONCLUSIONS AND IMPLICATIONS 

5.1 Conclusions 

Mixed subsistent agricu lture is the central economic base of the foothill s of Entoto 

Mountain. Nonethe less, its performance is highly affected by land degradation largely in 

the fo rm of soil eros ion. T he factors triggering so il eros ion are varied, complex and 

interrelated . These can be e ither human or natural induced factors. Of the natural tr iggers 

of soi l erosion erosive nature of rain fall (intens ity and duration), steepness of the s lope of 

the area, lack of vegetation cover, and erodib le nature of so il type are id entifi ed. 

Population pressure, over cultivation, overgraz ing, deforestat ion, mi suse of land 

resources, mi smanagement of land resource, and ineffic ient land resource-based 

agricul tu ral system are identifi ed as human induced triggers of so il eros ion. Therefore, 

sustainab le land management (SLM) in the footh ills of Entoto Mountain is becoming a 

major issue of modern times because of the interplay among bio-phys ica l, socio­

economic and instituti ona l factors, and its fragile ecosystem. 

Farmers of the foothi ll s of Entoto Mountain do have a good perception of the prob lem of 

so il eros ion. However, the perception of fa rmers on the extent/severity of soi l eros ion is 

lim ited to moderate to long time visual authent ication such as gullies si nce their 

perception is hardly longed-for for sheet and rill eros ion forms. Fa rmers also give more 

emphas is to long t ime indicators of soi l erosion such as yie ld reduction than short t ime 

indicators. Therefore, thi s has an effect on their urgent decis ions to manage their land. 

Farmers of the footh ill s of Entoto Mountain do have good perception of controll ing so il 

eros ion. Various kind of indigenous susta inable land management pract ices are used by 

farmers e ither at household or ne ighborhood leve l. However, except few bio logica l SLM 

practices, the modern sustainable land management pract ices are not we ll introduced in 

the area. The comm only practiced ind igenous SLM practices in the study area are both 

physical/structural and bio logica l measures. T he structura l indigenous SLM practices 

include contou r plowing, tradi t ional drai nage d itches, trad itional diversion d itches, 
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traditional waterways, traditional stone terraces, and trad itiona l check dams, The 

biological indigenous SLM practices include crop rotation, manure, un plowed grass strip, 

fallowin g, and few plantations, The modern SLM practices practiced by fann ers inc lude 

compost and artific ial fertili zers, 

Despite the fact that farmers app ly different indigenous and a few modern SLM practi ces, 

the problem ofl and degradation has not been arrested or minimized, Rather, it co ntinu ed 

unabated , Th is is credited to different up-and-downs/cha ll enges of sustainable land 

management in the study area , In add ition to farm ers' low awareness on the current time 

indicators and extent/severity of the problem of so il erosion, constraints of the ex isting 

SLM practices to arrest the problem of soil eros ion, bio-phys ica l, socio-econo mic and 

institutional constraints of promoting successful SLM practice are the foremost 

unsustainable land management dynam ics, 

Sustainab le land management practices that are practiced by fa rmers of the study area are 

hampered by different constra ints, Some measures generate land shortage, hinder farmin g 

practice, labor intensive, material intensive, create water logging, needs special 

constructi on tool s, harbor rodents, promote weeds, and less durable, Others may be 

source of confli ct, so urce of eros ion ri sk, needed fo r other opportunities such as cash , 

compete for water and nutrient with crops, and take time to see the ir impact. In add ition 

there are also practices affected by free grazing, personal pre ference, natural ca lam ities, 

water shortage, land fragmentation , and cost of the practices, 

A number of bi o-phys ical, socio-economic, and institutional constraints of promoting 

successful SLM practice are identified, Run-off from upslope Entoto Mountain is found 

to be the most phys ica l constra ining factor for appl ication of SLM practices, Either due to 

the natura l setting o f the topography of the area or esca lated by human activity such as 

deforestation, run -off is barring the promot ion of SLM either by destroy ing the practices 

totally or fi ll up with silt accumulati ons, In additi on, the po litical bou ndary of the point 
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source of run-off and the forest coverage in th e ups lope is also dilemma in contro lling 

run-off in the stud y area. 

The area is becoming cerea l mono-culture crop zone main ly because of farmers ' 

preference of barley to make injera and to resist crop diseases. However, fine seedbed 

preparation and prov ide little ground cover during the most erosive rainfa ll could 

faci litate eros ion. At the same time, fi xing of atmospheric nitrogen and enr iching soi l 

fertility cou ld be reduced at least if pul ses are not grown. Free and uncontroll ed graz ing 

system is a lso found to restrain the promotion o f SLM due to grazi ng and dam ag in g of 

SLM practices. 

The growth of populat ion increases the pressure on land. Thi s gave ri se to inhibit the 

promoti on of SLM throu gh reduced fall ow per iods, destroy ing SLM practices, over 

cu ltivation, plowing of fragile ecosystem s, and land use change from its primary use. 

Poverty is found to be one of the major constrain in g factors of promoting SLM by 

obliging farmers to engaged in unsustainable income d iversi fi cati on and environmentall y 

unfriendly activities such as sale of stone, fuel wood and dung cake, and to be employed 

in daily labor activiti es during land management times. Moreover, poverty is cu rta iling 

the promoti on of SLM through limi ting education level and sustai nable land management 

tools ownership of farmers. 

Even if it depends on the kinds o f practi ces, in vestm ent and urban expansion resulted in 

tenure insecurity of farmers in the study area . Thi s may be due to the fact that the iso lated 

urban and investment biased development strategies and po lic ies und ergo ing in and 

around the study area. However, this is found to be constrai ning the promoti on of SLM 

by degrading farmers' sense of ownership of the ir land in general and SLM practices in 

particul ar. 
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Di ffe rent SLM strategic constraints are also found to be a chal lenge to promote SLM in 

the study area. The categori zation of the area under food se lf effi cient areas resulted in 

non-i ntervention of SLM based income generating projects. Moreover, the absence of 

incentives in any kind and model SLM practitioners awarding at kebele or IVoreda level 

has also resulted in low initiation of farmers in SLM activities. The planning, 

implementing and reporting of SLM practices is found to be done on ly in quantitative 

terms. The quality, standard, integrity and sustainab ility aspect of pl anning and 

implementing SLM pract ices is hardly longed-for and this has resul ted in unsustainable 

land management upshots. Moreover, the practice of employ ing DAs in other field s of 

public serv ices such to mot ivate farmers to pay cred it and land tax created inconvenient 

interacti on ga p between farmers and DAs. 

Extension and cred it service can boost the promotion of SLM to arrest the problem of 

land degradation. However, extension and cred it serv ice is tied with different tribulations 

to promote SLM. Fear of ri sk, lack of trust on friends and lack of exper ience to trade or 

fatten livestock are the most important constrain ing dynamics fo r farmer parti cipation in 

credit service. 

Beyond doubt; introduction, investigation, integrati on and selecti on of best SLM 

practices are the priceless extension servi ces which lend a hand to enhance SLM. 

However, it is over and done in the study area due to a range of reasons. The first reason 

is low pract ical educat ion background of DAs accompani ed by diverse soc io-economic 

and institutional factors including lack of fu rther training and extension materials. 

Secondly, low application of DAs recommendations by farmers because of lack of trust 

on DAs profess ion. Thi s could be attributed to the low practica l educati onal background 

of DAs and due to their job assignment in non-professional fields of extension services. 

Third , availabi lity of di smal awareness creation mechani sms such as demonstration sites, 

fanner train ing centers, and the dichotomy of fa rmers in to educated and non-educated to 

participate in the ostensible extension trainings. 
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5.2. Implications 

Based on the output of the study in general and the above conclusions in particular the 

foll owi ng implicati ons are drawn as a way forward for immed iate action to control land 

degradation problem and promote sustainable land management (SLM) in the study area 

and other similar areas . 

,/ Extensive farmers' education is ca lled on for better elucidation of land 

degradation process, indicators, causes and impacts for an urgent fanner s' 

perceptive decision in app ly ing SLM practices to arrest the degradation problem. 

,/ Farmers of the study area should have to learn about the watershed attributes of 

their area and build up the ir own indigenous SLM pract ices that are suitable to the 

biophys ical settings and soc ioeconomi c conditions orthe study area. 

,/ In add ition to strengthening the exist in g ones, introduction of profitab le modern 

SLM practices wh ich are effective in both eco log ica lly and economically is 

needed a llowing for the existing bio-phys ical and soc io-economic set up of the 

study area, and the fu ll part icipation of fanne rs in all stages of techno logy 

generation and transfer. 

,/ [n order to arrest the current land degradation problcm and rcverse it, at least to 

the previous status, in tegrated watershed management is needed, and the concept 

of SLM should be beyond the scope of politi ca l boundary . Moreover, sustainable 

land management works should immediately implemented starting from the top of 

the terrain to its bottom. 

,/ Farmers should be backed for the design, specificati on, integration, and 

monitoring and eva luation of SLM practices at field leve l so as to trim down the 

constra ints and enhance the potential s. 

,/ The concept of crop diversification should be incorporated in the minds of the 

farmers so as to expand production related activities on vari ous crops, lessen ri sk 

and achieve successful susta inable land management as a who le. 

,/ Livestock should be managed in an integrated way so as to red uce the im pact of 

free and unregulated grazing on the promotion of SLM practices. 

,/ The populati on pressure on the d isturbed and frag ile ecosystem o f the study area 

should be controlled based on appropriate social and econom ic poli c ies such as 
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literacy campaign and family planning in view of the fact that it is esca lating the 

problem of land degradation and promot ion of susta in ab le land management. 

Undertak ing of volunteer and environmentally friendl y resettlement programmes 

shou ld be incorporated as a final po licy option to reduce population pressure . 

./ In order to improve the problem of poverty in genera l and farmers participat ion in 

SLM regress ing off-farm activit ies in particular, providing environmentally 

friendly off-farm opportunit ies and sustai nable land management based income 

generating acti vities such as beekeeping, forestati on of indigeno us trees, livestock 

fattening, poultry, etc is needed . 

./ T he full dependence of the local people on biomass fuel have to be reduced by 

providing environmentally friendly alternative sources of energy such as solar, 

wind, hydro electric power, etc . 

./ Farmers of the study area lack sense of ownership of their land and motivation to 

manage their land in sustainab le way due to the influence of tenure insecurity as a 

resu lt of investment and urban expansion. This needs proper land manage ment on 

participatory basis with stable and appropriate long term lease tenure to enhance 

and integrate the mounting app licat ion of SLM practices for sustainable land use . 

./ Creating proper and strong rural-urban linkages, and formulating devel opment 

strategies and policies that coord inate both rural and urban systems is needed . 

./ The hit and mi ss categorization of the study area under food se lf-suffic ient areas 

leads in a deceptive concl usion for the promoti on of successful SLM. Therefore, 

urgently redefined and appropriately recommended doma in of sustainable land 

management area of intervention is required in the study area . 

./ The quantitative way of planning and implementin g sustainable land 

management practi ces alone does not bring susta inability. Therefore, the 

qualitative, integrity and susta inability of SLM practices shou ld al so take in to 

account as far as successful SLM is concerned . 

./ The credit service should have to be integrated with agr icultural extension system 

and delivered at household level through extens ive ed ucation service. 
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./' The capacity of DAs should be improved to promote SLM by prov iding further 

tra inings and educati ons (for example up to BSc leve l), extens ion mater ials, and 

employ ing in specialized field o f studies . 

./' Awareness creat ion mechanisms such as farmers train in g centers, demonstration 

s ites, and farmer to fa rmer training systems should be on w ith out discriminat in g 

fanner parti c ipation on educati on, sex and age bas is . 

./' Prov id ing kebele level SLM promotion incenti ves and award for both fa nners and 

extension workers is needed to furni sh bene fits and recognition of their work . 

./' The woreda agricultura l annua l plan shou ld be deve loped with fu ll participation 

of fa rmers or their got representati ves in order to increase farmers' sense of 

ownership and accountability of SLM practices. 
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APPENDICES 

APPENDIX I. 

HOUSEHOLD SOCIO-ECONOMIC SURVEY QUESTIONS 

PART I. GENERAL INFORMATION 

Name of Interviewer ___ _ _ _ ____ Date of interview ____ _ Code: 

Name of the interviewed fanner _____ _ 

PA of the farm er ______ Got 0 I' the fa nner _ _ ___ _ 

PART II. HO USEHOLD INFORMATION 

I. Sex of the household head I. Male 2. Fema le 

2. Age of the household head __ _ 

3. Marita l status of the household head I. Single 2. Married 3. Divorced 4. Widowed S. Other, _ 

4. Re ligion of the household head 1.0rthodox 2. Protestant 3. Catho lic 4. Mus li m S. Other,_ 

S. Ethn ic group of the househo ld head I. Amhara 2. Tigray 3. Oromo 4. Guraghe S. Other 

6. Educationa l leve l of the household head I. Illi te rate 2. Read and Write 3. Primary first cycle 

4. Primary second cycle S. Secondary 6. Preparatory 7. Above preparatory 

7. The to tal number of household members Males Females _ _ _ 

8. For the last 10 years your household size has _ I. Increased 2. Decreascd 3. The same 

9. Do you think your househo ld size is enough to manage your land? I . Yes 2. No 

10. I f no for Q9, how do you manage your land mostly? I. Hi red labour 2. Debbo 3.0ther 

II. If you practiced debbo, have you faced with problem? I. Yes 2. No 

12. If yes for Q I I, what types of problem you faced (multiple responses are poss ible)? 

I . Low quality of work 2. Economic problem to prepare food 

3. Problem in tim ing to work 4.0ther, _ _ _ 

PART III . OFF-FARM WORK AND ENERGY SOU RCES 

13. Are you involved in off-farm activi ties? I . Yes 2. No 

14. I r yes for Q 13, in which type of works (mu ltiple responses are poss ible)? 

I. Daily labourer 2. Petty trad ing 3. Sell of stones 4.Sel l of Fuel wood 

S. Sell of dung Cake 6. Other _ 

IS. If you sell stones, where is the source? 

16. To whom do you sell stones? 

17. If you sell fue l wood where is the source? 

IS. If you engaged in dai ly labour activ it ies, where are you employed? 

19. Whieh types of energy resources you use at home (mult iple responses are poss ible)? 



I. Fuel wood 2. Dung Cake 3. Crop residue 4 . Elect ricity 5. Pet roleum 6. Other, 

PART IV. AGRICULTURE 

SECTION I. S USTA INA BLE LA ND MA NA GEMENT TOOLS HOLDING 

20. Would you te ll me the type and number of your SLM too ls? 

Type Nllll1 ber Type Number 

Iron plough(Maresha) Saw (M egaz) 

Yoke (Kenber) Iron hoe (Doma) 

Ploug h beam (Mofer) Axe (M etrebia) 

Shovel/s pade (Akafa) Meraga 

S ickle (Machid) Dig ino 

2 1. Do you th ink your too ls enoug h to manage your land? I. Yes 2. No 

22 . Ifno fo r Q17, how are you copping the problem (mu ltip le responses are poss ible)? 

I. Borrowing 2. Renting 3. Rent/s hare out the land 4 . No copping mechanism 5.0ther _ _ _ 

S ECTION 2. CROP PRODUCTION 

23. Do you have your ow n farm land? I . Yes 2. No 

24. I f yes for Q23, would you te ll me your farm size? ___ hectare 

25 . Do you think your farm size is enough to g row crops fo r your fam ily? I. Yes 2. No 

26 . Which crops YO ll commonly grow? 1. 8 (1 rley 2. Wheat 3. Bean and Peas 4. 0 ther ___ _ 

27 . How is your production/y ield over the last 10 years? l . Increasing 2. Decreasi ng 3 . No change 

28. Ifd ecreasing for Q27, what do you think the reasons be (multi ple responses are possi ble)? 

I. Soil degradation 2 . Low soil management effort 3. Sh0l1age of agricul tu ral lanci 

4 . Shortage o f rain fall 5.other_ 

29 . If decreas ing for Q27, what mechanisms you are using to raise yo ur prod uction? 

I . Increasing farm size 2. Use soi l ferti lity maintenance practices 

3. Use soil conservat ion act ivit ies 4.0ther ___ _ 

30. How is the size of your farm land in the last 10 years? I. Increasing 2. Decreasi ng 3. No change 

3 1. If decreas ing for Q30, why (multipl e responses are poss ible)? 

I. Expansion of ru ra l settlement 2 . Urban expansion 3.I n ves tment 4. Land degradation 5. Other_ 

32. I f decreas ing for Q30, what are yo u doing to increase your fann size (multi ple res ponses are 

possible)? 

I. Expand thro ugh de fo res tat ion 2. Destroy SLM practices 3 . Cult ivate g razing lands 4. 0 ther_ 

2 



33 . Was your land use type changed by you rse lf/ government for the last 10 years? I . Yes 2. No 

34. If yes for Q33, what are the changes (multiple responses are poss ible)? 

1. Forest areas to crop land 2. Crop areas to investment 3. rarest areas to settlement 

4. Crop areas to sett lement 5. Forest areas to in vestment 6. Grazing areas to investment 

7. Grazing areas to crop 8. Crop to grazing 9. Crop to forest 10. Others , __ _ 

SECTION 3. LIVES TOCK PRODUCTION 

35. Wou ld you te ll me the number and type of your livestock? 

Animal type Total Number An ima l Type Tota l Number 

Oxen Goats 

Cow Donkeys 

Heifer Mu les 

Young bu lls Horses 

Calves Poultry 

Sheep Others 

36. Where do you graze your li vestock? 

37. Would you te ll me your domi nant grazing system (mul tiple responses are possible)? 

I. Free and unregulated 2. Regulated by number of animals grazed 

3. Regulated by number of days grazed 4. Regu lated by season 5. Other ___ _ 

38. Wou ld you te ll the size of your livestock number for the last 10 years? 

I. Increasing 2. Decreasi ng 3. No change 

39. If decreasi ng fo r Q38, what are the main reasons (mu ltipl e responses are possible)? 

I. Sh0l1age of feed 2.Sh0l1age of water 3.Sell ing of li vestock 4.An imal d iseases 5. Other 
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PARTV. LAND DEGRADATION 

SECTI ONI. PROBLEMS, CA USES, AND EXTENT OF LAND DEGRADA TlON 

40. What are the main environmental problems in your Kebele (multiple responses are possible)? 

I. Land degradation 3 . RainFall variability 4. DeForestalion 5. Other_ 

41. Is soi l erosion a problem on yo ur farm land? I. Yes 2. No 

42. If yes for Q41 , which indicators have you observed (multiple respo nses are possi bl e)? 

I. Rills are observed 2. Gullies are observed 3. Increased stone cover 4. Yield reduct ion 

5. Exposed plant roots 6. Decline in depth of top soil 7. Stream colour changed 

8. Soi l co lour changed 9. Soi l accumulations found in foot hill s 10. Other ___ _ 

43. I f yes for Q41 , which eros ion fO fms are appearing on your farm plots (multiple responses arc 

possible)? I. Sheet erosion 2. Rill erosion 3. Gully erosion 4. A ll are observed 5.0ther, __ 

44. If yes for Q4 1, would you tell me the trend of soi l eros ion on your farm plots fo r the lasl 10 

years? 1.lncreasing 2. Decreas ing 3. No change 

45. If increasing for Q44, how do you rate ils extent? 

I . Very severe 2. Severe 3. Moderate 4. Low 5. Very low 

46. Which natura l factors you think triggers soil erosion (multipl e responses are poss ibl e)? 

I. Type of ra in fa ll 2. Erod ible soil type 3. Type of Topography 4. Other_ 

47. I f your answer is type of to pography for Q4 6. what are the coml11O I1 slope types o f your fa rm 

plot? I. Steep s lope 2. Moderately steep slope 3. Gentle slope 4.0ther __ 

48 . Which human facto rs you thi nk aggravates so il erosion (multiple responses are poss ible)? 

1. Over grazing 2. Deforestation 3. Over cul ti vation 4. Population growth 5. Other, _ 

49. \Vhat is your op in ion on the final conseq uence of sa il erosion (multiple responses are 

possible)? I. Famine 2.0ut-migration 3.Conilict over resources 4. Impoverishment 5.0ther_ 
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PART V I. SUSTAINABLE LAND MANAGEMENT PRACTICES AND CONSTRAINTS 

SECTION I. SLM PRACTICES AND THEIII CONSTRA INTS 

50. Do you believe that soil degradation can be controlled? I. Yes 2. No 

5 1. If yes for Q50, do you use SLM practices? I. Yes 2. No 

52 . If yes for Q50, which of the fo llowing SLM practices yo u used in the 2007/2008 FY? 

SLM practices Yes ~ I Yes ~ I 

No ~2 No ~2 

Indigenous SL M practices Modern SLM prac tices 

l.Tradi tional terrace (Kab) 14. Stone bund 

2. Unploughed strip (Dinber) 15. Soil bund 

3. Tradi t ional Check darn 16. Com post making 

4. Tradit ional waterway 17. FeI1 ilizer application 

18 . Rotational grazing 
5. Traditi onal dra inage d itches 

19. Land use change 
6. Traditional di vers ion ditchlWagintlTrasboy 
7. Planting trees 20, Area closure 

8. Contour plowi ng 2 1. Grass stri ps 

9. Manure 22 . Others, -

10.Fallowing 

I I. Inter-cropping 
-

12. Crop-rotation 

13. Crop res idue 

53. Are your SLM practices effectI vely control water eroSIOn? I . Ves 2. No 

54. If no fo r Q53 , what do you think the reaso n is (multi ple answers are poss ible)? 

I. Low level of integrating pract ices 2. Lack of knowledge on the technical requi rements of 

practices 3. Low leve l of repairing of practices 4. Heavy run-off affects the practices 

5. Impact of climat ic vari ability 6. Prce grazing affect practices 7. Other, __ 

55 . If you answer is run-off a ffects practi ces for Q5 4, where is its source? 

56. If your answer is low level repairing practices for Q54, why? 

57 . I-lave you destroyed/avo ided some of your SLM practices? I. Yes 2. No 

58. If yes for Q57, would you please lellme the reason (multi ple responses are poss ible)? 

I. Lack of clear standard/des ign_ 2. Lack of ac tual pro fl tabili ty_ 3. ShoI1age o f farm land_ 

4. Harboring of rodents/bi rds_ 5. Hi nderi ng farming practicc_ 6. pOI' sOllrce of cash_ 7. other 
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59. Have you faced constraints in apply ing SLM practices on your farm land? I. Ves 2. No 

60. If yes for 059, what constrain ts you faced during appli cation of the followin g SLM practices 

based on yo ur prev iolls farming experience? 

(Code A) Constraints fo r apR I ~ i ng SLM Qracticcs (Code 

A} 

SLM practices Require more materi al ego stone, 

l.Traditionalterrace (Kab) dungllivestock~ I 

2. Unploughed stri p (Dinber) Create land shortage ~2 

3. Traditional Check dam Requi res morc labour =3 

4. Traditional waterway 
Hinder farming practice ~4 

5. Traditional drai nage ditches 
Shortage of water ~5 

Harbours rodents ~6 
6. Traditional diversion 

Harbour birds, insects and pests =7 
d i tch/ WaginllTrs boy 

Creates water loggi ng ~8 

7. Planting trees Favours growth of weeds ~9 

8. Contour plaughi ng Long distance of plot location ~ I a 
9. Manure Hi gh cost ~ 11 

10.Fallowing Low durabili ty ~ 1 2 

I I. In ter-cropping Affected by free grazi ng ~ 13 

12. Crop-rotation 0pPoliu ni ty cost; ego Cash val ue ~ 1 4 

13. Use of crop residue Source of erosion ri sk = 15 

Shortage SLM too ls ego meraja & dijino~ 16 

14. Stone bund 
Ti ming (season) of implementation ~ 17 

15. So il bund 
Source of confl ict with ne ighbours = 18 

16. Compost making 
Shadi ng effect ~ 19 

Compete crops for water and nutrients =20 
17. FCl1itizer applicat ion 

Poorly integrated w ith other practices = 2 1 
18 . Rotationa l grazing 

Takes time to see its effect ~ 22 
19. Land use change 

Needed fo r household use; ego fuel~ 23 

20 . Area closure Other ~24 

2 1. Grass stri ps 
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SECT/ON 2. EXTENSION SERVICCE 

61. Are there DAs in your Kebele? I. Yes 2 No 3. I do not know 

62. If yes for Q61. do you meet DAs? I. Yes 2. No 

63. If yes for Q62. how often do you meet them? I. Once in a month 2. Once in three months 

3. Once in six months 4. Once in a year 5. Every time 6.0thcr, __ 

64. If yes for Q62, did you discuss w ith DAs? I. Yes 2. No 

65. If yes for Q64, on which issues you discussed with DAs? 

66. Are DA s investigat ing new SLM practices in your area? I. Yes 2. No 3. I do not know 

67. Do you think integrating SLM practices bring SLM? I .Ves 2. No 3. I don' t know 

68. Are DAs assist you to integrate SLM practices? I. Yes 2.No 

69. Are you selecting best SLM practices wi th DAs assistance? I Yes 2.No 

70. Are you monitor and evaluate SLM practices together with DAs? I. Yes 2. No 

7 1. Is there fanners' demonstrat ion si te in your locality? I.Yes 2. No 3. I don't know 

72. I f yes for Q71, have you pal1ici pated in the demonstration site? I . Yes 2 . No 

73. Ifno for Q7 1, why not? 

74. Is there fanner train ing centre in your area? 1. Yes 2. No 3. I don't know 

75. If yes for Q74, have you get any training on SLM practices? I. Yes 2. No 

76. If no for Q74, why not? 

77. If yes fo r Q75, do you think you acqu ired adequate knowledge to continue on implement ing 

SLM practices on your farm plot? I . Yes 2. No 

78. I f no for Q77, why? 

79. Have you get any project incentive to conduct SLM practi ces? I. Yes 2. No 

80. If yes fo r Q79, what type of incentive (mult iple responses are poss ible)? 

I. Money 2. Food item 3. Equipment 4. Other, __ 

81. Is there any e ffort to award model SLM practit ioners in your area? I. Yes 2.No 3. 1 don't know 
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SECTION 3. CREDIT AND SAVING SERVICES 

82 . Is there any fo rmal c red it and saving service in your area? I. Yes 2. No 3. I don't know 

83. If yes for Q82, d id you obtain credi t from formal inst itutions for the last 10 years? I. Yes 2. No 

84. If yes for Q83, for what purpose you use it (m ul tiple responses are poss ible)? 

I. Trad ing 2 . Buying li vestock 3 . For SLM 4. I-louse co nstructi on 4. Buying assets 5.0ther,_ 

85. If your answer is for SLM fo r Q84, for which practices you took (multiple responses are 

possible)? 

I. Tree plan ting 2. Soi l bunds 3. Stone terraces 4. Ferti lizer 5. Others, _ 

86. Ifno for Q83 , why you did not take credi t (m ult iple responses are poss ib le)? 

I. Lack of experience of trade 2. Fear of ri sk 3 . Lack of thrust on fri ends 

4. It is not allowed for me 5.0ther, _ _ _ 

87. If your answer is not a ll owed for me fo r Q86, w hat are the reaso ns (multi ple responses are 

possi ble)? I. I am considered as rich 2. I have no experience o r trade 

3. Lack o f resoLi rce a ll owance 4 . Other, __ 

88. What is your opi ni on on no t returni ng cred it on time (multi ple responses arc possible)? 

89. Is there an e ffo rt made by the government fo r the compatibili ty ofS LM practices with income 

generating acti vi ties? I . Yes 2. No 3. I don' t know 

SECTION 4. LAND TENURE ISSUES 

90. Is there any urbanizati on program in yo ur loca lity? I. Yes 2. No 3. I don't know 

9 1. If yes for Q90, have you lost your land due to urban expansion? I. Yes 2. No 

92. Is there any investment program in your loca li ty? I. Yes 2. No 3. I don' t know 

93. If yes for Q92, have you lost your land due to investment? I. Yes 2. No 

94. If yes for Q93, by which investment? 

95 . Do you think you loose your land in the future? I. Yes 2. No 3. I don' t kn ow 

96. If yes for Q95, how (multiple response is possib le)? 

I. Land redi stri bution 2.Urban expansion 3.lnvestment 4.0ther _ _ _ 

97. What recommendations you wo uld like to suggest in meeting the chall enges of SLM 

your kebele? 

98. Do you have any thing to say? 

THANK YOU!! 
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APPENDIX 2. 

Interview G uideline for Woreda Ag riculture and Rural Development O ffi cers 

I. Name _______ _ 

2. Educat ional statu s _____ _ 

3. Pos ition in the organ ization _____ _ 

4 . How long have you worked at th is post? 

5. Discuss how farm ing system is go ing on around Entoto Mountain ? 

6. Do you thi nk so il eros ion is a prob lem around Entoto Mounta in? 

7. What indicators of soil eros ion you observed arou nd Entoto Mounta in? 

9. Which forms of water eros ion a re common in the area? How is its impact? 

10. What is the extent of so il eros ion around Entoto Mounta in? 

I I . Discuss the major natu ral and human tr iggers of so il eros ion problem in the area? 

12 . Disc uss th e common SLM practices imp lemented around Entoto Mountain? Which o f 

them are imp lemented by yo ur o ffi ce? 

13. Discuss constra ints in us ing these SLM practices? How d id you overcome the 

constrai nts? 

14 . Discuss the ma in physical , soc io-economic, and in st itutiona l chall enges to promote 

S LM in the area? How did you tr ied to overcome th e chall enges? 

IS. Does your offi ce part ic ipate farmers in its an nual agriculture plan? I f no, why? 

16. How is your plan to im plement SLM pract ices? Q uanti ty, Qua lity, or Sustainabil ity? 

17. Does your offi ce gives incentives/subsides for SLM practit ioner farmers in the 

woreda? I f no why? 

18. Does your o ffi ce awa rd model SLM pract itioner fa rm ers in the woreda? I f no, why? 

19. What are the over a ll cha llenges your o ffi ce faced to promote SLM in the woreda? 

20. What recomm endati ons yo u would lik e to suggest in meeting the cha ll enges ofSL M 

in the wo reda? 

2 1. Do you have any comment? 

T hank You!!! 
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APPENDIX 3. 

Interview Guideline for Development Agents (DAs) 

I. Name ___ _ _ __ _ 

2.Sex ___ _ 

3. f ield of Stu dy _____ _ 

4. When did you graduate ___ _ 

5. Your responsibil ity in the kebele? ___ _ 

6. How did you employed in thi s got? __ _ 

7. How long have you worked at thi s post? __ 

S. Are you worki ng in your fie ld of study? Ifno, how do you manage other fie lds? 

9. How is farm ing system go ing on in the kebele? 

10. Do you thin k there is so il eros ion problem in the kebe le? 

II . Which ind icators of soil eros ions you observed? 

12. Which fo rms of eros ion are common in the area? How is its impact on ag ri culture? 

13. What is the extent of land degradati on in the kebele? 

14. Discuss the major natural and human triggers of so il eros ion prob lem? 

15. What do you th ink about the perception level of far mers towards soil eros ion? 

16. Which SLM practices im plemented in the kebele to arrest so i I eros ion so fa r? Whi ch 

are due to your ass istance? 

17. Discuss the constraints in using these SLM practi ces? What did yo u do to overcome 

the constraints? 

IS. What do you think about the perception level of fa nners to use modern SLM 

practices? 

19. Discuss the main physica l, socio-economic, and inst itu tional constrain ts to promote 

SLM in the area? What did you tried to overcome the constrain ts? 

20. Do you investigate and se lect best SLM practices in the kebe le and plan to sca le up? 

2 1. Do you integrate SLM practi ces together with farmers to arrest so il eros ion? 

22. Do you get fie ld train ing to promote successfu l SLM in the kebe le? If no, why? 

23. Whic h communicat ion media do you use to dissem inate in fo rm ation about SLM? 

24. Is there SLM demonstrati on site in the kebe le? 

25. Which farmers are allowed to demo nstrate? Why? 
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26. Is there SLM Farmer Trai ning Centre in the kebele? Is it working at this time? 

27. Which fa rmers are allowed to get trai ning? Why? 

28. What is your opin ion on cred it and incent ive in promoting SLM? 

29. Do you have another task in the kebele other than your pri mary post? I f yes, in wh ich 

task you engaged? 

30. Discuss the major facto rs which determine your promotion of SLM in the kebele? 

31. What do you think the over all problems to promote SLM in the kebe le? 

32 . What do you suggest to meet the chal lenges of promot ing SLM in the Kebele? 

33 . Do you have any comment? 

Thank You! !' 

II 



APPENDIX 4. 

Interview Guideline for Elders and Kebelc Chairmen 

I. How is the fa rming practice go ing on in your kebe le? How is the prod ucti vi ty of crop 

and livestock for the last 10 years? 

2. Whi ch crops can grow in your kebe le? Which crops are pre fe rred by the far mers these 

days? Why? 

3. What is the land use type of the kebe le looks li ke for the last 10 years? 

4. How the fo rest coverage of Entota Mounta in is looks like for the last 10 years? 

5. How is th e availability of stone in the kebe le for the last 10 years? 

6. Is there a prob lem of soi l eros ion in your kebele? How do yo u understand it? How is 

its rate for the last 10 years? How is its extent of rate for the last 10 years? 

7. Discuss the major causes of so il erosio n in you r area? 

8. Wh ich kinds of traditional SLM practices the far mers are using to arrest the problem 

of soi I erosion? What are the constra ints o f the practices? What fa rm ers tr ied to 

overcome the constraints? 

9. Which kind s of modern SLM practi ces are introdu ced by th e government and used by 

farmers to arrest the problem of soil eros ion? What are the constra ints of the 

practices? What fanners get ass istance from the government to overco me the 

constra ints? 

10. Discuss the major physical, socio-econom ic and in sti tutiona l constrai nts to promote 

SLM in your kebeke? 

I I. How do you overcome land use/man agement confl icts in your kebele? 

12. What is your opinion on the susta inab le use of land resources? 

13. Do you have any comment? 

Thank YOU III 
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APPENDIX 5. 

General G uideliue for Focus Group Discussious (FGD) 

I. How is the fanning practi ce going on in your kebele? 

2. Which crops can grow in your kebe le? Which crops are preferred by the fa rm ers 

these days? Why? 

3. What are the common off-fa rm opportuni ties fo r farmer in yo ur kebe le along with 

fa rming? 

4. What is the land use type of the kebele looks like from time to time? 

5. How the forest coverage of Entoto Mounta in is looks li ke from time to time? 

6. Is there a prob lem of soil erosion in your kebele? 

>- What are your ind icators? 

>- How is its rate? 

>- How is the extent of its rate? 

>- What are your indicators to know the extent to become very-

sever, sever, moderate, low and 111 inar? 

7. Discuss the natu ral and human factors which trigger soi l eros ion. 

8. D you think so il eros ion can be controlled? 

9. Which tradi tional SLM practices you used to control so il eros ion? 

l> Wh ich of them you use at household level? 

l> Wh ich of thelll you use at su pra-household level? 

l> Discuss the constraints you faced in applying the practices . 

• Discuss the mechanisms you llsed to overcome the constraints. 

10. Which modern SLM practices introduced by the government to control soil 

eros ion? What problems you faced with these practices? 

II. Discuss your support from government to promote SLM in terms of: 

l> The over all role ofDAs 
};> Demonstrat ions 
};> Fanner trai nings 
l> Credi t services 
» Incentives 
l> Land tenure security, etc. 

14. Discuss the overall chall enges of promoting SLM in your kebe le? 

15. Discuss the over all solu tions to meet the challenges of SLM in your kebe le? 

Thank You'!! 
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