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Abstract 

Land degradation, one of the subsequent negative results of land-use dynamics, has 

become a critical problem in many parts of the Ethiopian highlands. There is great need 

for rehabilitation and conservation works in such areas. The aim of this study is to 

empirically assess the magnitude of impactland-use!cover change has on livelihoods and 

identifY changes realized following government rural intervention projects focusing on 

land management technologies. The analysis of land-use/cover changes involved 

interpretation of available satellite images of the study area (taken in 199314, and 

2007/8, respectively). For the assessment of soil loss due to erosion by water, rill erosion, 

land degradation etc .. . and its implication on food security, a survey study in the study 

area was undertaken at the scale of cultivatedfields. 

Investigation on available data of land-use/cover change indicates that over the fifteen 

years or so considered, the main type of land use remained agriculture. The major 

changes observed were the increase in cropland and shrub land areas at the expense of 

the open grazing and woodland areas. This has implication on runoff generation. The 

people of the study area are, therefore, facing problems of poverty and resource 

degradation, which require prudently composed solutions that integrate development and 

conservation measures. 

The newly introduced SWC measures have generally obtained acceptance by the local 

farmers. They are acknowledged as being affective measures in arresting soil erosion 

and as having the potential to improve land productivity. Still, their sustainable adoption 

and widespread replication by the farmers seem less likely. The major factors 

discouraging the farmers from adopting the introduced soil and water conservation 

technologies on their farms were found to be labor shortage, land tenure uncertainty and 

problem of fitness of the technologies to the farmers' requirements a~d the farming 

system circumstances. Though it was claimed that participatory procedures were 

followed, facts on the ground did not seem to support this. The study which started in 

May 2008 and ended in July of 2009 concludes by suggesting some measures that should 

be taken to enhance adoption and widespread replication of the conservation 

technologies by the farmers and ensure sustainable land-use in the area. 
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CHAPTER I 

1. INTRODUCTION 

1.1 Background Information 

Human history has shown that the reduction/loss of biodiversity when combined with 

land degradation which occurs as a result of poor land use practice has the potential to 

threaten the prosperity oflocal civilizations. Already, th e scale of biodiversity loss caused 

by the present human activity ranks with the great prehistoric extinction. Recovery from 

this level of disturbance may require tens of decades of years (World Resource Center, 

1980) . 

Deforestation and soil degradation have been major problems for quite a long time with 

serious consequences to Ethiopia. Soil degradation especially has not only been a 

continuous tlll·eat; but also is now more serious than ever before. It is serious in its 

severity, its extent, and the rate at which it is progressing. Estimates by the Atlas of 

Ethiopia Rural Economy ( 1998) show that around 52% of the area in Ethiopian highlands 

is affected by various degrees of soil degradation, half of which is described as very 

severe. The study further wams that if the process of soil degradation is allowed to 

continue at the present rate, one-half of the total area of the Ethiopian highlands will be 

completely unsuitable for crop production at some point witllin the next two decades. 

Soil erosion is considered to be the major cause of soil degradation in Ethiopia. Process 

of soil degradation is initiated and aggravated in particular by deforestation, over 

cultivation, overgrazing and over population , and also by socio-economic and political 

factors directly related to rural development. Human activity puts enormous pressure 00 

the land especially when the agricultural system is characterized by a low level of 

extemal inputs such as fertilizer, pesticide, etc. In a predominantl y agrarian society like 

Ethiopia, so il degradation is one of the ominous threats to food supply. As a consequence 

of soil degradation, the production capacity of the Ethiopian highlands is being greatly 

undermined. It 1S estimated that productivity is declining at a rate of 2-3% alll1Uall y 

(Humi , 1998). This poses a seri ous threat (0 the national food suppl y which at present is 
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hardly adequate for self-sufficiency. Recurring famine in Ethiopia has been attributed, 
among other factors, to land degradation. 

The Ethiopian highlands saw probably the most extensive soil conservation activities in 
Africa in the 1970s and 1980s. During this period an attempt was made on the part of the 
government to tackle the land degradation problem through afforestation, hillside closure 
and telTaci ng activities. The conservation measures that were newly introduced and 
widely applied on cultivated fields in the Tigrai central highlands were terracing (locally 
known as 'gidib') and normal bunds. These structures are nOlmally constructed by 
digging ditches along the contour in the case of level bunds, and at a s light angle to the 
contour in graded bunds. The ridges are constructed by throwing the soil uphill in the 
case of the 'gidib' and downhill in the nOITllal bunds. The policy adopted in Ethiopia was 
to construct bunds at zero gradient, that is, along the contour, because of difficu lties 
anticipated on laying out the graded ones (Belay, 1998 a). 

However, the Ethiopian soil conservation program failed to win acceptance by the land 
users because of its multifaceted limitations and constraints (SIDA, 1984; Dessalegn, 
1991 ; Belay, 1992a). Most of the limitations of the conservation program are attributed to 
the fact that the newly introduced conservation structures were applied before they were 
adapted to the environment and faITlling system. The acceptability of soil conservation 
program is very much increased where they incorporate indigenous so il and water 
conservation (ISWC) practices as these are very well adapted to the local ecology and 
farming system (Critchley el al., 1994; DeWalt, 1994; White and lick1ing, 1995; Pretty 
and Shah, 1997). When modem conservation programs are built on indigenous practices, 
their dissemination is fa ster, more widespread, and cheaper because they fit better into 
the local environment and socio-economic conditions (Reijntjes, et aI., 1994; Van Dijk, 
1997). Thus, to be acceptable and sustainable the technologies recommended by the 
Ethiopian so i I conservation program should incorporate the indigenous erosion control 
practices of the various agro-eco10gical zones through parti cipatory and adoptive 
research. 
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A field survey carried out in the south Wollo zone of Amhara Region located in the north 

centTaI hi ghlands of Ethiopia revea led that one of the indigenous so il and water 

conservation technologies, the weber, has many features that can be improved and 

applied fo r sustainable conservati on of soil resources. However, there are no published 

materials on the technology, despite its promising features (Belay, 1992). 

One of the regions in the northern hi gh lands of the country which have fallen victim to 

the soil degradation as a result of poor land use practices is the Tigrai Regional State. In 

Tigrai, the severely degraded lands can be typically characterized by heavily eroded or 

nutrient defi cient so ils, hydrological instability, reduced primary productivity and loss of 

biological diversity. Past reforestation programs in such areas have been unsuccessful due 

to either total failure or low survival rate of planted species (ReST, 1998). In Tigrai , 

rainfall intensity is high at the beginning of the rainy season when the ground is left bare 

and so ils are highl y exposed to erosion. Soi l erodibility is also relatively high as a result 

of low organic matter content of much of the soils in Tigrai. The rugged topography and 

steep slopes of Tigrai also leads to high eros ion rates. Vegetative cover is largely 

determined by human activity, though there is still substantial debate abo:,t the extent of 

natural vegetati ve cover in north em Ethiopia. Although an estimate that 40% of 

Ethiop ia's land area was covered by forest at the tum of the 20lh century is commonly 

cited (e.g. , Serhanu, 1998), recent archeological work has found evidence of heavy 

deforestation in th e northern Ethiopian highlands as long as 500 years ago (Hans Hurni , 

personal communi cation). Nevertheless, there may have once been natural vegetation 

covering much of Tigrai, even though the deforestation may have occurred mucn further 

in the past than many people currently believe. This is consistent wi th the vegetation still 

observed in protected areas and churchyards in Tigrai and with the rapid regeneration of 

vegetative covcr being seen in area enclosures. Thus, the lack of vegetative cover and its 

contribution to soil erosion appear to be primarily human-induced. Wind erosion is also 

detennined largely by wind velocity, soil erodibility, topography, vegetative cover, and 

fal111erS' management practices (particularly with regard to windbreaks). 'High winds in 

much of Tigrai cause wi nd eros ion to be a serious concern, although thi s has not been 

considered to the same extent as water erosion. The rugged topography of Tigrai causes 
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winds to vary substantiall y across locations. More infonnation is needed on the extent of 

wind erosion and its impacts in Tigrai. 

To circumvent these prob lems, communiti es have started to limit interference or people 

and domestic animals in certa in degraded areas, and improving thei r land use practices 

with the hope of preventing further degradation. The regional bureau of agriculture and 

natural resources, and other development partners in Tigrai like the Reli ef Society of 

Tigrai (ReST) have widely reported to have started to avert the land degradation process 

in th e region through mass ive efforts on soil and water conservation acti vities, including 

the establishment of enclosures (areas fenced in to keep out animals or intruders), with 

the acti ve involvement of local communities which would in turn offer the desired socio­

economic benefits as well as environmental services (Medhane, 1997). 

Mountain envirorunents consisting of fragile and delicate ecosystems require careful, 

agro-ecological ly sustainable management, as they are prone to ex treme intervention . 

Intensifi cation of land use in response to increased human and livestock population can 

have adverse effects on the environment. The Tigrai hi ghlands in nOith Ethiopia are an 

example of thi s phenomenon (Medhane, 1997; ReST, 1998). 

1.2 General Characteristics ofthe Study Area 

1.2.1 The Physical Environment 

A. Location 

Adwa and Lae' lai Maichew woredas are located in Central zone of the Regional State of 

Tigrai (w ith the lown of Axum being the capital of the zonal administrati on and found 

wi thin the Lae' lai Maichew woreda; see Map 2 and 13). Situated at some 1055kms and 

1080k111s north of the capital Addi s Ababa, and 2501<.ms and 275kms away from the 

regional capital Mekelle town, respectively. The site is geographically located at 390· 50-

390' 60£ and 130· 70-130 ' 810 N and covers a total area of 7 1 ,330 ha. The two woredas 

have a total of 24 sub-woredas, locall y known as fabyas, of which IS belong to Adwa 

woreda and the remaining 9 to Laelai Ma ichew (Axum) woreda. The total population of 

the two woredas is estimated to be 275, 018 including the woredas towns' population 
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(CSA census, 2008). The two adjacent woredas are pal1 of severely. degraded and 

continuously degrading land, which wi ll be representative of the condi tions in large parts 

of the locally known Woina-degu 'a climatic and agro-eco logical belts of the nOlthern 

highlands. Bes ides, the study area used to be part of the hi ghlands that are considered self 

sufficient producing regions of the country, but presentl y threatened by resource 

degradation and impeding food insecurity (ReST, 1998). 

B. Geology, Physiography alld Soil 

In ten11S of geology, the study area is part of the highlands that have derived the greatest 

proportion of their heights from the upli ft ing of the Arab-Ethiopian landmass and the 

subsequent outpouring of basaltic lava flows during the Tertiary peri od, commonly 

known as the Trappean lava. This thick basalt layer is underlain by sedimentary rock the 

Mesozoic age, which is in turn underlain by the basement complex rocks of the 

Precambrian (MolU', 197 I). The physiography of the study area refl ects its geo logy and 

geological Ilistory. The uplifting force crated an initial elevated landmass, and the 

subsequent outpouring of basaltic lava provided a thick protective cap and added on to 

the elevation. The resulting landmass within the bounds of the watershed has now an 

elevation ranging from 2420m to 2500m a.s.l. This structural landscape has been 

subjected to geomorphic processes over the geologic time to the significantl y re-shaped . 

Currentl y, steep slopes and undulating topography characterize the study area. 

Physiography can create both opportunities and constraints to development. For instance, 

around the study area, the higher elevation influences air movement and contributes to 

the occurrence of hi gher physiographic rainfall. The elevation gradient and the associated 

climatic cond itions allow culti vation of a wider range of crops and the higl; altitude offers 

a favorable environment for human habitation, wh ich is free from tropical pathogens. On 

the other hand , the irregu lar surface created by frequent and deep dissection constitutes a 

major barrier to communication and impedes, in one way or another, agri cu ltural and 

infrastructural development. Also, the steep slopes and rugged terrain consti tute natural 

hazards with respect to soil erosion. Under such physiographic conditions, even rains of 

moderate intensity are enough to cause massive eros ion and make so ils shallow and 

stony. 
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Physiography can create both opportunities and constraints to development. For instance, 

around the study area, the higher elevation influences air movement and contributes to 

the occurrence of hi gher physiographic rainfall. The elevation gradient and the associated 

climatic cond itions allow culti vation of a wider range of crops and the higl; altitude offers 

a favorable environment for human habitation, wh ich is free from tropical pathogens. On 

the other hand , the irregu lar surface created by frequent and deep dissection constitutes a 

major barrier to communication and impedes, in one way or another, agri cu ltural and 

infrastructural development. Also, the steep slopes and rugged terrain consti tute natural 

hazards with respect to soil erosion. Under such physiographic conditions, even rains of 

moderate intensity are enough to cause massive eros ion and make so ils shallow and 

stony. 

5 



The soil of the study area can be generall y classified into two groups based on color: 

reddi sh soils and grayish soils. The reddish soils occm on steeper slopes, wh ich are well­

drained. They are derived from complete decomposition of the volcanic lava flows by 

deep tropical weathering in situ. These soi ls have been deep ly leached and are moderate 

to low in natural ferti lity and with some level of ac idity. The grayish soi ls occupy alluvial 

valley floors. These are deep, grey to dark in color, and largely flu via l sediments or 

wasbed down from upland areas. They are apparently fertile so ils. The nature and 

properti es of so il s such as tex ture, aggregate stability, sheer strength , infiltration capacity 

and organic matter and chemical contents, which are interacting in a complex manner, 

constitute an important facto r affecting the susceptibility to detaclU11ent and transport 

(erodibil ity) of the soils by the forces of erosion (Morgan, 1995). Organic matter content 

and tex tural composition can be considered the most important, as these influence all the 

other soi I properties. 

C. Climate 

According to the simplified traditional agro-climatic classification system, which 

considers only temperature and altitude, the study area lies within woina-degu 'a zone. 

The climatic condition is generally humid. As measured at Adwa town, fo r example, 

(lOosO'N 37040'E and elevation 24 11 m a.s. I. ), mean annual temperature is 14.SoC willi a 

range from 13 .2oC in July and August to 17.30C in March. Average annual total rainfall is 

1300mm. The rainfall pattern is uni modal, with a rising limb starting in May and 

reaching to a peak between July and August. More than 75% of the total rain. fa lls in 

June, July, August and September (locally known as kiremti scason; e lse where known as 

kiremti). Jt is in this season that the major agricultural activities such as plugging, sowing 

and weeding are carri ed out in the study area. At the national level as well, some 85 to 

90% of the harvests are due to the kiremti rains (Woldeamlak 1998). The dry months are 

November, December, January and February (loca lly known as hagai season ; else where 

known as bega), when less than 5% of the annual total rainfa ll occurs. Since the 

watershed li es at a higher e levation than Adawa, temperatures must be slightl y lower and 

rainfall higher than these va lues . Average annual total potential evapotranspiration (PET), 

as estimated by the Thornthwaite' s (1948) method, is 855.7mm. It reaches a peak in 
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March, matching with the tempera tu re pattern but generall y with a very low monthly 

variation . The monthly rainfall exceeds the calculated PET only in June, July, August and 

September. ln the rest of the months, PET exceeds the rainfall. The uneven distribution of 

the rainfall gives rise to a serious sh0l1age of water even for domesti c consumption 

purposes during the dry season. 

1.3 Statement of the Problem 

Over the past few decades, the agricultural sector has fa iled to keep , pace with the 

growing demand for food. This is partly attributable to erosion-induced degradation of 

croplands directly related with land-use/cover changes. On the other hand , efforts of soil 

and water conservation made over more than two decades ended up with disappointing 

results. The problem has therefore persisted and will persist as a serious tlueat to the food 

security and development envisioned in the country 's policy documents. Thus, soil and 

water conservation is fundamental to the future of the Ethiopian economy. This is more 

so in view of the overall econom ic development strategy the country is currently pursuing 

namely, Plan fo r Accelerated and Sustainable Development to Eradicate Poverty 

(P ASDEP) which is a short term plan adopted fi'om the comprehensive overall 

development strategy: Agriculture Development Led Industrialization (ADLI) . 

Failure of previous attempts to addressing land-use/cover changes, or land rehabilitation 

activities in general for that matter was largely because of the misguided nature of 

interventions: it di sregarded local level biophysical and socio-economic realities. This is 

essential because land degradation as a process varies from one area to another, and 

fanners' conservation behavior varies across socioeconomic groups. In there words, the 

planning of effecti ve and efficient land management technologies that wi ll be accepted by 

fanners req uires empirical understanding of the extent, magnitude and rate of land­

use/cover change that causes a mass ive land degradation, and the diverse soc ioeconomic 

variables affecting farmers ' conservati on decisions. Th is study was set OUI o f assess the 

magnitude and rate of land-use dynamics, and analyze the local fanners ' acceptance and 

adoption of newly introduced conservation techno logies in the two neighbor woredas, 

namely Adwa and Lae'lai Maichew, in central zone of the Regional State of Tigrai. By 
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the time of the study, therc was intensive soil and water conservation intervention in the 

study area by the woredas' agricultura l offices with technical support from the local NGO 

ca lled the Reli ef Society of Tigrai (ReST). The intention of the intervention was not only 

to rehabilitate the degraded landscape, but also to use it as a representative experimental 

and demonstration si te from which the farmers in the surrounding would adopt/adapt 

conservation technologi es. On the other hand, in this part of the country, there is dearth of 

information on resource degradation and fanners' circumstances. 

1.4 Objectives of the Study 

1.4.1 Main Objective of the Study 

The main objective of the study is:-

To assess/examine land-use dynamics and its implication on household livelihoods. 

1.4.2 Specific Objectives of the Study 

The specific objectives include:-

i) Identify the potential influence land-use change has on food security 

in the study area. 

ii) Assess the impact of land-use on soil and its impact on productivity. 

Studying land-use changes brought as a result of government rural intervention in the 

study area over the last 15 years. 

1.5 Significance of the Study 

The dependence of the Ethiopian economy on land resource is evident from the 

disproportionately high contribution of the agricultural sector. The sector is also given 

particular emphasis for the overall future transformation of the national economy. 

Presently, the pillar strategy of economic development is Agriculture Development Led 

Industrialization (ADLI). The success of this strategy depends, among other things, on 

the sustainable utilization of the land resource. Thus, the current trend of land 

degradation is a menace to the viability of the national economy. The need for its reversal 

is, hence, very importan t. Accordingly, studies pertaining to eval uation of processes, 

ex tent, causes and cures of land -use/cover changes are signi fi cant. The study is hoped to 

make a contribution alon g this line. An underlying prem ise of the study is that there is 
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insuffi cient empirical and loca l-scale understanding of land degradation and land users' 

conservati on behavior, leading to providing only part ial sol utions and subsequent 

fail ures. By clarifying the severity and rate of land-use/cover changes' and their 

impl ications on livelihoods in the study area and identifying factors affecting farmers' 

land conservation decis ion-making processes, the study hopes to highlight more 

promising approaches to intervention. The study also has a wider relevance of revealing 

some policy implications. The fa ct that the land-use/cover change studi es carried out in 

the study area arc very limi ted and very little or no issues have been discussed on the 

reports despite the fact that land-use change has enormous impact on livelihoods 

substantiates the study's significance. 

As mentioned earli er, studies dealing wi th issues of land-use/land-cover changes arc 

generally rare in the country, and so far only a few of these have been carri ed out in the 

whole of the northern highlands. Further more, the study hopefull y will fill the existing 

research gap and serve other researchers as a document to can'y out sirnilar studies on the 

issue and discover new findings. 

1.6 Scope and Limitation of the Study 

The research tries to examine the imp lication ofland-use dynamics on li velihoods in two 

neighboring woredas (namely, Adwa and La'elai Maichew) in central zone of the 

National Regional State of Tigrai . Despite the fact that the selected topic is linked with 

many other issues, the study merely focuses on how livelihoods are affected as a result of 

changes brought about in land-use practices in the study area . There are a total of 24 sub­

woredas (tabyas) in th e two neighboring woredas and all tabyas are included in the study. 

A proportional s imple random sampling technique is applied for the fact that there is a 

homogenous population . A total num ber of 125 households are drawn for the study where 

each sub-woreda's (tabya) share are 5 randomly selected households with even further 

proportional distri bution to the next admin istrati ve village leve l (locall y known as 

kllshet). The remaining 5 farm households are a reserve fo r poss ible drop outs. 

For reasons of time and budget constrains, however, the stud y is restr icted to limited area 

coverage and sample size (onl y 2 woredas and 125 households). Secondly, the analysis is 
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made based on the households own information of vari ous estimations like crop 

prod ucti on and average income (may not necessarily replace a standard and official 

figure). Thirdly, the study is based on one time survey and could not capture the 

variabili ty climate at different times, harvest etc ... Lastl y, there was a serious shortage of 

empiri cal studies related to the thes is topi c conducted in the study area. Even of those 

very limited available, very little or no issues have been discussed on the reports 

conceming the enormous impact land-use/cover change has on livelihoods. 

1. 7 Organization of the Study 

This thesis is organi zed in five chapters. The first chapter dea ls with introduction, 

background infol111ation, objectives of the study and general characteristics of the study 

area. The next chapter deals with literature review including land-use/cover change along 

with its potential causes, soil erosion and land degradation, land-use/cover change, 

agriculture and implications on livelihoods. The third chapter presents the research 

methodology, methods of data coll ection, data sources and material s and data analysis. 

Chapter four presents anal ysis ami di scussion of data collected from sample househo lds 

in the study area thoroughly. It also includes analysis of image data which was acquired 

from interpretation of I :50,000 panchromatic aerial photographs taken in 1993/4 and 

2007/8 used to create the spatial databases needed for the evaluation of'land-use/cover 

change assessment. The last chapter concludes the findings and forward some 

reconunendations based on the study result 
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CHAPTER II 

2. THE LINKAGE BETWEEN LAND USE CHANGE AND 

LIVELIHOOD 

Land affects several activities of man and its terrestrial producti vity. Topograph ic, soil, 

vegetation and water reso urce characteristics determinc use of land for different purposes 

(FAO, 2005). To the fu ll exploitation of these resources, humans are continuously 

changing and modify ing land uses. Tltis implies tbat the use of land has variabili ty both 

in space and time. Changes in land-uselland cover affect the status of land resources and 

thereby its actua l and potential productivity and suitability of the land for uses. Most 

global land use changes are from natural vegetation to agricultural and settlement uses 

(FAO, 200 I ). A loss in natural protective cover of land causes degradation of soil and 

water (Woldeamlak, 2003) as well as wildli fe resources (Mohammed, 2006). 

Existence of historical land use changes for any geographically defined area can be 

studied from historical analysis of series of satellite images and aerial photographs (FAO, 

2005). This approach can help inferring about past and present and predict fu ture status 

of natural resources including forest, soi l and water. Hence, it is used in evaluating land 

degradation occurring in response to land use changes and patterns (Morgan, 1986). In 

Etltiopia, extent of land degradation is strongly associated with removal of vegetation 

cover for farming, settlement, fuel and construction purposes (Humi, 1983; FAO, 1994; 

Aklilu, 2006). 

Anal ysis of series of aerial photos and satellite images reveals that at about 1900 natural 

forests covered nearly 40% of tbe highlands of Ethiopia (Daniel, 1988). However, this 

extent afforest cover was reduced to 3% in the early 1980s (EF AP, 1994), 4.5% in 19905 

and 4.2% in 2000 (FAO, 2001). Local level studies conducted in some parts of Etltiopia 

show great variability on impacts of land use changes on land degradation. Available 

information lI1dicates that up to 25% in South Central hi gh lands of Ethiopia (Muluneh , 

2001), from 12 to 41 % in the Simen Mountains (Amare, 1996), about 53% in the Central 

West Ethi op ia (Selamyihun and Tekalign, 2003), close to 98.9% in North Western 

II 

CHAPTER II 

2. THE LINKAGE BETWEEN LAND USE CHANGE AND 

LIVELIHOOD 

Land affects several activities of man and its terrestrial producti vity. Topograph ic, soil, 

vegetation and water reso urce characteristics determinc use of land for different purposes 

(FAO, 2005). To the fu ll exploitation of these resources, humans are continuously 

changing and modify ing land uses. Tltis implies tbat the use of land has variabili ty both 

in space and time. Changes in land-uselland cover affect the status of land resources and 

thereby its actua l and potential productivity and suitability of the land for uses. Most 

global land use changes are from natural vegetation to agricultural and settlement uses 

(FAO, 200 I ). A loss in natural protective cover of land causes degradation of soil and 

water (Woldeamlak, 2003) as well as wildli fe resources (Mohammed, 2006). 

Existence of historical land use changes for any geographically defined area can be 

studied from historical analysis of series of satellite images and aerial photographs (FAO, 

2005). This approach can help inferring about past and present and predict fu ture status 

of natural resources including forest, soi l and water. Hence, it is used in evaluating land 

degradation occurring in response to land use changes and patterns (Morgan, 1986). In 

Etltiopia, extent of land degradation is strongly associated with removal of vegetation 

cover for farming, settlement, fuel and construction purposes (Humi, 1983; FAO, 1994; 

Aklilu, 2006). 

Anal ysis of series of aerial photos and satellite images reveals that at about 1900 natural 

forests covered nearly 40% of tbe highlands of Ethiopia (Daniel, 1988). However, this 

extent afforest cover was reduced to 3% in the early 1980s (EF AP, 1994), 4.5% in 19905 

and 4.2% in 2000 (FAO, 2001). Local level studies conducted in some parts of Etltiopia 

show great variability on impacts of land use changes on land degradation. Available 

information lI1dicates that up to 25% in South Central hi gh lands of Ethiopia (Muluneh , 

2001), from 12 to 41 % in the Simen Mountains (Amare, 1996), about 53% in the Central 

West Ethi op ia (Selamyihun and Tekalign, 2003), close to 98.9% in North Western 

II 

CHAPTER II 

2. THE LINKAGE BETWEEN LAND USE CHANGE AND 

LIVELIHOOD 

Land affects several activities of man and its terrestrial producti vity. Topograph ic, soil, 

vegetation and water reso urce characteristics determinc use of land for different purposes 

(FAO, 2005). To the fu ll exploitation of these resources, humans are continuously 

changing and modify ing land uses. Tltis implies tbat the use of land has variabili ty both 

in space and time. Changes in land-uselland cover affect the status of land resources and 

thereby its actua l and potential productivity and suitability of the land for uses. Most 

global land use changes are from natural vegetation to agricultural and settlement uses 

(FAO, 200 I ). A loss in natural protective cover of land causes degradation of soil and 

water (Woldeamlak, 2003) as well as wildli fe resources (Mohammed, 2006). 

Existence of historical land use changes for any geographically defined area can be 

studied from historical analysis of series of satellite images and aerial photographs (FAO, 

2005). This approach can help inferring about past and present and predict fu ture status 

of natural resources including forest, soi l and water. Hence, it is used in evaluating land 

degradation occurring in response to land use changes and patterns (Morgan, 1986). In 

Etltiopia, extent of land degradation is strongly associated with removal of vegetation 

cover for farming, settlement, fuel and construction purposes (Humi, 1983; FAO, 1994; 

Aklilu, 2006). 

Anal ysis of series of aerial photos and satellite images reveals that at about 1900 natural 

forests covered nearly 40% of tbe highlands of Ethiopia (Daniel, 1988). However, this 

extent afforest cover was reduced to 3% in the early 1980s (EF AP, 1994), 4.5% in 19905 

and 4.2% in 2000 (FAO, 2001). Local level studies conducted in some parts of Etltiopia 

show great variability on impacts of land use changes on land degradation. Available 

information lI1dicates that up to 25% in South Central hi gh lands of Ethiopia (Muluneh , 

2001), from 12 to 41 % in the Simen Mountains (Amare, 1996), about 53% in the Central 

West Ethi op ia (Selamyihun and Tekalign, 2003), close to 98.9% in North Western 

II 



Ethiopia (Gete, 2000) and 80% in eastern highlands (Mohammed, 2006) of the forest 

land was transformed to cul ti vated land in 3 to 4 decades. In Beressa watershed of 

Centra l Ethiopia, natura l forest land decreased from 14.8% in 1957 to 2.4% in 2000 

(Akl ilu , 2006). As a result of such transformations , land prone to land degradation mainl y 

through processes of soi l erosion increased over time. For instance, 56.5% to 73.2% in 

parts of eastern Ethiopia (Mohammed, 2006) and 70 to 73% in parts of NOlth Western 

highland Ethiopia (Woldeamlak, 2003) was exposed to soi l erosion in nearl y 3 decades 

due to a loss in natural cover of the land. Moreover, some studi es indicate that nearly 

95% of fonnations of gullies occlllTed in cultivated lands (Mohammed, 2006), indicating 

the severity of land degradation in such land use patterns . In western parts of Ethiopia 

soil fertility decline was observed due to a land use change from natural vegetation to 

cu ltivation (Solomon, 1994). These studies substantiate that existing land use changes 

have impOltant implications for land degradation and, consequentl y, great implications 

for subsequent land use change. 

Ethi opia is one of the poorest countries in the world. The agricultural sector contributes 

disproportionately much to the national economy. It accounts for some 80% of 

employment, 85% of export revenue and 45% of the GOP (FAO, 1993 ). Most of the total 

nationa l agri cu ltural produce is generated by the subsistence-oriented farmers, who are 

culti vati ng micro-ho ldings with impoverished soil on sloping and marginal lands. These 

smallholders constitute the poorest and largest segment of the popu lation whose 

livelihoods directly depend on the exploitation of the natural resources. They. operate 

with obsolete agricultural technologies and with livestock playing the key role in the 

production process. The basic nature of the agricultural production is thus exploitati ve 

without suffi cient use of ameliorative inputs, which is wldennining the sustainability of 

the life support systems. 

The press ure on the land resource is more severe in the highlands (> 1500 m.a.s.l) of the 

country, constituting some 45% of the total area. The highlands accommodate some 88% 

of the human and 75% of the li vestock populations, and constitu te about 95% of the 

regular ly cultivated lands (FAO, 1986). These highlands have, in deed, been settled for 
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millennia, and agricu lture has a matching history. Currently, the highland fmming 

popu lation grows with a rate of around 3% per annum, and correspondingly the li vestock 

population is increasing. These place more demand on more marginal land for cultivation 

and grazing uses, leading to more devegetation and degradation. The de-vegetation and 

degradation of the grazi ng lands create shortages of fuel wood and animal feed, forcing 

the rural poor to divert dung and crop residues from their traditional roles as soil nutrient 

to buming for fuel and feed ing livestock. Coupled with many other psychical, socio­

economic and political factors, these conditions are leading to degradation of the natural 

resource base. Of the fo rms of resource degradation, expansion of cu lti vation into steep 

land areas at the expense of natural vegetative covers and soi l erosion by water are the 

most damaging. 

Many empirical studi es conducted in different parts of the country have reported that 

croplands expanded into marginal areas at the expenses of natural vegetation covers. For 

instance, a significant increase in cultivated land at the expense of forestl and was found 

to have occulTed between 1957 and 1995 in the Dembecha area, northwestem Ethiopia 

(Gete and Humi 200 1). A rotational land-use/cover involving culti vation and vegetation 

(forest and bush) was found to have occulTed between 1957 and 1982 in the Metu area, 

southwestem Ethiopia (Solomon, 1994). Increases in the farm ing compounds were 

reported for the Manld escarpment around Debre-S ina, central Ethiopia, between 195 7 

and 1986 (Tesfa and Norman, 1995). Belay (2002) has reported a signi fi cant increase in 

the cultivated land at the expense of natura l vegetat ion cover betwecn 1957 and 1986 in 

the Derekolli micro watershed in south Wollo, nortb-cenh·al Ethiopia. Such expansions of 

cultivation, commonl y into stecp land marginal areas wi thout putting in place necessary 

so il and water conservation measures, lead to loss of soils due to erosion. 

So il erosion by water is by far the biggest problem in Ethiopia. According to (Humi , 

1993), nati onal average soi l removal is around 1943 million tones per annum, but with 

magnitudes as hi gh at 300 / thatl year measured at individual fie lds. On cropped lands, the 

same study has estimated the average soil loss rate at 42 tlha/year or 4 mm of soil depth, 

which is suffici ent to wear away the total soil profile withi n 100-150 years (Assuming 

average so il depth of 60cm in the highlands). Tn economic temls, soi l eros ion is estimated 
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to lead to productivity loss of 1 to 2 percent per annum; while use of crop residues and 

dung, by contributing to biological degradation of the soil, is estimated to lead to a 

further I percent per annum decline in agricultural productivity (Hurni, 1993). Erosion 

and biological deterioration of soil has implications on the country' s structural food 

insecurity problem. With shallow and degraded soils, rainfall infiltration is severely 

reduced, moisture and nutrients storage capacity is strongly depleted, growth of vegetal 

cover becomes poor and the resistance to erosion significantly decreases- the process thus 

becoming self-accelerating. These conditions simply exacerbate effects of droughts and 

amplify variations in crop yields, thereby contributing to the famines. 

The issue of land degradation and conservation was given a serious attention following 

the cbange of government in the early 1970s. Since then, considerable efforts have been 

made to tackle the problem. The largest of all was that carried out between 1976 and 

1988 with assistance from international community, particularly by the World Food 

Program (WFP). Over this period, 800,000 Ian of soil and stone bunds and 600,000 Ian of 

terraces were installed; 500 million tree seedlings were planted; 100,000 ha of degraded 

lands were closed for natural regeneration; and check dams were constructed along 

gullies of tens of thousands of kilometers long (Daniel, 1988; Wood, 1990). This 

environmental rehabilitation endeavor was described as "impressive" by some and 

"astonishing" by others (Daniel 1988; Wood 1990). Yet, the area covered by these 

rehabilitation and conservation works was estimated at only 7% of the total that needed 

treatment With this rate, it was estimated that all the area awaiting treatment could take 

some seven decades (Berhe and Chadhokar, 1993). 

Map I Extent and Intensity of SoH Degradation in Ethiopia 
(Source: Hakkcling, 1999) 
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Even worse is, however, that the reported achievements were later evaluated as 

ineffecti ve, insuffi cient and unsustainabl e Stahl, 1990; Ycraswork, 2000). The whole 

effort was, thcrefore, largel y a failure due to number of factors. The most impOliant 

factor is said to be the top-down policy approach pursued in the imp lementation 

processes, which made the conservation works unattractive on the pali of the farmers. 

That is, due consideration was not given to understands locale-scale factors that would 

affect fanners' acceptance and adoption of conservation measures at the farm level. In the 

study area, as in the rest of the country, there was an extensive attempt for land 

conservation with a similar implementation process, which was then unsuccessful. A 

lasting solution to the prob lem evidently requires a new approach in which there is a 

genuine involvement of the direct-land users, i.e., the subsistence farmers.'Thus, a clearer 

understanding of the magnitude of land degradation and local-specific socio-economic 

and institut ional factors influencing fann -level conservation decisions is necessary. 

2.1 Land-Use/Cover Changes 

Accurate in formation on land-uselland-cover changes and the forces as well as processes 

behind are essenti al for designing a sound environmental planning and management. 

Land-uselland-cover anal ysis provides the baseline data required for proper 

understanding of how land was used in the past and what types of changes are to be 

expected in the future. Studies of land-use/land-cover changes al so yield valuable 

infOimation for analysis of the environmental impacts of human activities, climate 

change, and other similar forces. Such analysis is of great use to the respurce manager 

because it provides information that would help in resolving conflicts between human use 

of natural resources and the function of natural systems. A change in land-use/land-cover 

can negati vely affect the potential use of an area and may ultimatel y lead to degradation 

and loss of agricultural productivity (P yrovesti and Karteris, 1986). 

Studies relating to land-use and or land-cover changes are rare in Ethiopia, and so far 

onl y a few of these have been calTied out in the whole of the northern hi ghlands. Such 

studi es include the works of Woien (1995), Gete (1997), Crununey (1 998), and Kibrom 

and Hedlund (2000). The studi es o f Woien (1995) and Kibrom and Hedlund (2 000) were 
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genuine involvement of the direct-land users, i.e., the subsistence farmers.'Thus, a clearer 

understanding of the magnitude of land degradation and local-specific socio-economic 
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based on black and white aerial photographs of the 1957 and 1986. The form er assessed 

changes in woody plant cover and fanning compound distribution in an area of about 70 

kIll' on the Mokoni escarpment SUlTollllding Maichew town, in South Ti grai and reported 

a considerable increase in the area of the woody vegetation. On the othel' hand, Kibrom 

and Hedlund eva luated changes in nine land-cover categories in an area of 110 km, in 

Shire district of Western Tigrai , and reported a major decline in shrub land, major 

increments in open areas, but a very little change in the cropland. 

Crulmney (1998) based his analysis of vegetation change by sets of ground photographs 

taken in 1937/ 1940 by Armando Maugini (Director of the Institu to Agronomi co 

d 'Oitremare of the University of Bologna), and be himself in 1996. Maugini's 

photographs were taken in different parts of North Wallo and its neighboring southern 

Tigrai (Raya) regions to generate data for the evaluation ofland for Italian settlement and 

agricultural development. Crummey strongly argues that these photographs invariabl y 

suggested that the area was covered with lesser tree and woody biomass in, the 1930s than 

the 1990s. He also concludes that there is very little change in the total area and spatial 

distribution of the cropland in the last 60 years. The study of Gete (1997), conducted in 

an area of 27, 000 ha in Hawzien area of eastern Tigrai zone, was basecJ on black and 

white photographs of the 1957 and 1982 and a Landsat image of 1995. Tbe results 

s uggest that there is a major contracti on of the forest cover and expans ion of cropland, 

particu larly, between 1957 and 1982. Most of the above studies covered sim il ar periods 

but were conducted in different agro-ecological zones and envirormlents, and as a resu lt, 

the findin gs not only differ but in some case conflict, thus demand ing fi.lrther 

investigation. 

2_2 Causes of Land-Use/Cover Changes 

Land-cover changes are not only cumulat ive in nature but also the result of a number of 

interacting variables and processes . The distributi on of various land-cover and land-use 

types are primarily control led by factors such as slopes gradient, so il depth, terrain 

configuration, and the demand for fue l wood. Most of the cropland is found in the plains 

constituting the middle and lower reaches of the study area, a lthough most of the slopes 

on the mounta inous terrain to the north are also under intensive cultivation . A 
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considerab le prop0I1ion of the cropland expansion that took place between 1957 and 

1986 appears to have taken along the va lley rims in the midd le and lower reaches of crop 

producti on primari ly because of the rigged terrain, very steep slopes, and shallow soi ls. 

The presence of the patches of natural vegetation along the western and northern slopes is 

also attributed to the same facto rs (Belay, 1998). 

A group of interacting variables are responsible for the drastic dec line of the shrub land 

and the gain of the shrub-grassland and grassland despite the generally expected 

overgrazing by livestock and subsequent bush encroachment. The first of these is the 

extensive use of the woody vegetation for charcoal production and firewood. The study 

conducted by Mengistu (1998) very well confirms the fact that the major cause for the 

extensive destruction of the slnub land in the region is firewood collection and charcoal 

production for the surrounding markets. It should be noted that charcoal, which causes 

more destruction of woody biomass than firewood, is produced primarily for markets in 

the surround ing towns. Several studies indicate that the popUlation of the major zonal 

towns (Adwa, Axum, Adi' Abun , and Enticho), which constitute the largest charcoal 

consumers, increased by mean annual rates of 10.4 and 13.5 per cent between 1960 and 

1986, and 2000, respectively, exert ing severe pressure on the shrub land. It should also be 

noted that there was a tlu·ee-fold increase in the total popu lation of the coufltry since 1950 

(CSA 1985 and 1988), and things are not expected to be much different in the study area. 

Thus, the accelerated rate of slnub land destruction exponentially with popUlation growth 

in areas where the population is dependent on wood for fuel (Mwalyosi 1992: Anderson 

and Fishwick 1984). 

A study by the Relief Society of Tigrai (ReST, 1998) states that the production of 

charcoal and firc woods for markets in major towns has become a large-scale problem in 

the regional state (kiM) which eventually may lead to desertification . Arid and semiarid 

areas, known as drylands, account for one-third ofTigrai's total land area and support a 

combined population of about 3.4 million peop le (of which about 48 percent are in 

cenlral zone where the two neighbor woredas are located). Soil degradation reduces crop 

output and is a major co ncern economicall y. About 70 percent of drylands in the region 
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are susceptible to degradation , 50 percent have been degraded to some degree, and 15 

percent show ex treme degradation where agricu ltural yields are less than half of their 

fonner level. Almost all the areas of extreme degradation are in the Central zone, Eastern 

zone and in the newly formed Southeastern zones of the region . A study on laud­

use/cover changes in Shire district (about 60 Ians west of the study area) by Kibrom 

Tekle and Lars Hedlund (Kibrom, T. 2000) indicate that over the twenty-five years 

considered, the main type of land use remained agriculture. The major changes observed 

were the increase in cropland and shrub land areas at the expense of the open grazing and 

woodland areas. This has implication on nmoff generation, eros ion survey indicate that, 

assuming a 30% contribution from inter-rill erosion, the rate of soi l loss was around 37 

tlha/year, exceeding the rale with which soils could be formed in the area. The people of 

the study area are, therefore, facing problems of poverty and resource degradation, which 

require prudently composed solutions that integrate development and couservation 

measures. 

2.3 Soil Erosion as a Consequence of Land-Use/Cover Change 

One of the immediate impacts uf the thinning and destruction of the shrub land IS 

shortage of fuel wood and construction materials for the farming community. This 

condition forces farmers not only to travel very long distances to collect wood, but also to 

increasingly bum crop residues and organic manure for cooking and heating. The latter 

has severe consequences for the ferti lity of the cropland as the action leads to depletion 

of the organic matter in the cultivated soils. The reduced possibili ty for cropland 

expansion and severe shortage of land has also its own impact. The shortagc of land has 

compelled farmers to practice continuous croppi ng and completely .abandon even 

seasona l fallowing. Field observations and infonnal discussions with farmers by the 

author (February, 2008) as well as repolts from indigenous NGOs working in the study 

area (like ReST) suggest that cropping intensity in the study areas have been raised to 

almost 100 per cent. Such continuous cultivation in a situation where little organic matter 

returns to the so ils leads to severe soi l erosion and land degradation. This in turn 

negatively affects efforts to boost agricultural production and productivity whose end 

resul t is obviously serious food insecurity. Furtbennore, shortage of cropland has forced 

fanners to culti vate steep s lopes and shall ow soils that are vulnerable to degradation. 
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Previous studies carried out in the study areas by loca l NGO's such as ReST ( 1998) 

indicate aboul 14 per cent is marked by slope gradients of above 27 per cent whi le 4 per 

cent is marked by slope gradient of more than 47 per cent (Belay 1998). 

Both Adwa and Laelai Maichew (Axum) woredas share a similar agro-ecology and an 

average alUlUal rainfall ranging from 80 I-I ,200 nun (NMSA, 2002; table I), although 

variability of rainfall Ii-om year to year is very considerable. The rainy season is mainly 

between June and September. The average annual temperature at the study site ranges 

from 15 to 18 °C and it belongs to the 'weinadagu'a traditional agro-climaticlogical zone 

characteri zed by a hot to walm semi-arid climate. 

The soil s in the study area are mostly developed under arid conditions where the 

weathering process is slow, as a result very shallow lithosols developed (TFAP, 1996). 

The locally named soils, such as "Tsaeda Ba'ekhef' (Eutric Leptoso ls) and "Walka" 

(Eutric Vertisols) belong to these soil types. Eutric Vetrisols constitute clay soils that 

swell when wet and contract as well as crack when dry. The heavy texture of these soi ls 

provides high water holding capacity and allows the soils to store sufficient water for 

growing plants. The Vertisols are also sufficientl y ferti le for healthy growth and 

development of crops. Leptosols on the other hand are shallow soils mainly found on the 

ridge crests, backs lopes and upper foots lopes. The Eutric Cambisols and Eutric Regosols 

are deep loamy soi ls with very good fertility and excellent drainage and moisture holding 

capacity. Unfortunately, these soil s cover only a very small area of land in the study area. 

The Vetrie Cambiso ls constitute intergrades between the Vertisols and Cambisols and 

show the characteristics of both these soils. They display shallower A - horizons, lighter 

color, lower c lay content, better drainage, and narrower and shallower cracks compared 

to the Verti so ls. 

Soils in the study area and the central highlands of the regIOn, as a whole, also are 

generally vulnerable to accelerated erosion because of the combined effects of intensive 

rains and sparse vegetation cover. An analysis of dail y rainfall records at Adwa 

meteorologica l station, in which one of the study areas is located , showed intensities of 
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up to 140mm per hour for alti tudes ofless than 1800 m i. e., areas below 100 mm per hour 

for those above 1800 m (FAO, 1965: Constable, 1984). This is in line with the pattern 

observed through out the tropics (Hudson, 1995). In areas of lower rainfall « 500 nun), 

the amount and intensity of the rains is too low to cause major erosion damage; and in 

regions where rainfall is above 1000 nun, the rainfall intensities are lower and the soi ls 

are also very well protected by presence of a dense vegetation cover (Hudson, 1995). 

Where rainfall is intennediate, i.e., 500 to 1000 mm per annum, more erosion takes place 

because not on ly the rains are more intensive, but also the soils are poorly protected by 

the thin vegetation cover. The vulnerability of cultivated soils in the study area and its 

environs is further aggravated by the steep slopes and shallow soil depths . Because of the 

severe shortage of land, fanners have not only abandoned fa llowing but also cultivate the 

very steep slopes with very shallow soi ls. A capability classification based on slope and 

soil depth shows that on ly 47 per cent of the cropland can be cultivated through use of 

contour ploughing and broad-based telTacing as cUlTently practiced in the two neighbor 

woredas. 

2.4 Agriculture and Land-Use 

Agriculture, in which subsistent rain-fed crop cultivation is practiced, supplemented with 

some livestock production , constitutes the basis of the economy of the study area. Crop 

cultivation is carried out on land ranging from gentle to very steep sl~pes. Estimates 

show that of the total cultivated land in the study area woredas, 54 per cent is marked by 

slope gradient of above 12 %, 14 per cent by more than 27 %, and 4 per cent by more 

than 47 % (Belay 1998a). 

Although different types of crops are cultivated, the most predominant one is barley 

(Hordeum vulgare). The latter is most widely cultivated because of its hi gh potential 

photosynthetic rates and efficient water use (Nomlan, Pearson; and Searle, 1984). 

Another reason for the much wider cultivation of this crop is its lesser labor requirement. 

Fanners prefer to cultivate crops that have lesser labor requirement in areas where the 

ri sk of drought is higher (Rothenberg, 1980). This crop has also the capacity to remain 

dormant during a dry spell and resume growth when there is additional rainfall. In almost 

all cases, sorghum is cultivated mixed with crops such as sesame (Sesalnum indicum), 
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nigger seed (Guiztia abyssinica), haricot beans (Phaseolus vulgare), and maIze (Zea 

mays). The primary objective of mixed cropping is to increase the variety and quantity of 

food produced in the short growing season, However, farmers also plant the various types 

of pulses within sorghum fields to improve the soil fertility, to reduce the ri sk of the total 

crop failure and increase their income. Taff (Erogrostic tejj) is also cultivated over a 

considerable area tlu'oughout the two neighbor woredas. Vegetables and fruits such as 

onion (Xemao edulis), green and red pepper (Capsicum spp), banana (Faluus levus), 

potato (Catha edulis), tomato (Petit edulis), and various spices are also cultivated as cash 

crops, but these are planted on a very small portion of the arable land. 

Indigenous soil conservation measures, comprisi ng agronomic and biological measures, 

are extensively applied in the woredas. Agro-forestry is also another important 

component of the fanning system. The trees that are commonly integrated in the cropping 

system are Accacia spp (girrar), Ziziphus spina-christi (kurkura), and evergreen shrub 

lands such as Euclea schimperi, Myrsine Ajricana, Jasminum grandidlorum, Dodonia 

anguslifoia, Plerlobium sle/latwn, Cadia perpurea, Calpurnia aurea, Rhus natalensis, 

and Diospyros abyssinica. More than 80 per cent of the cultivated land is also treated 

with the main indigenous structural soil or stone bunds and ten'aces that develop from 

narrow strips of land left under grass or stone lines, however, are intended not only to 

control eros ion but also to conselve moisture. 

fIJ.!U1{: i 

Area under MaiO!" Land-U se Categories in the Study Area (2007) 

Land-use/cover Total Area (ha) Per cent of Total Area 

Cultivated Land (arab le) 38,000 97 

Grassland 154 0.39 

Shrub-grass land 258 0.66 

Open Bushland 515 1.3 

Total Area 38,923 100 

S"ur,'c: Ih'!icf"("ct~'l:r of ri;;r:tj OkS'1) 
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The land-use pattem (see Fig. I) shows that out of the total arable land in study area 

about 97 per cent is under crop cultivation while the remaining 3 per cent is covered by 

different types of bush and grass which is used for cattle grazing. The land-use, in the 

main, reflects strong influences of climate, soils, topography and demographic pressure 

Qn the land. In addition to this, the figures also reveal the fact that a s ign ificant portion of 

the slopes with some soi l depth are under cultivation because of the shortages of arable 

land. 

The intensively culti vated land covers a large portion of the study area. Particularly all 

the land is opened up for cropping and grazing livestock. Hardly any vegetation cover is 

seen in the arab le land except in enclosures and some fallow areas of the pervious 

copping season. Almost about 80% of the land is under crop cultivation during the 

cropping season. The central zone of the Regional state of Tigrai, far worse than other 

zones, is the most degraded part of the region where the two study woredas are not 

exceptional. 

As elsewhere in central Tigrai hi ghlands, livestock is kept not only to provide milk, hides 

and skins, and drought-power and pack animals, but also to serve as a means of security 

agai nst crop failure. An estimate made by the regional department of planning and 

eco nomic development for tbe whole of central zone suggests that the Ii vestock depends 

on the cultivated land for more than 30 per cent of its annual forage supply. In fact, about 

60 per cent of the feed during the dry season is estimated to come from the c~ltivated 

fi elds, mainly in the form of cerea l straws (OPED, 1993). 

2.5 Land-Use Practice and Livelihood 

For natural resources that are under the direct management and control of the faml fami ly 

i.e., on-fann resources, the household economic model can provide some useful insights 

into the moti ves for conservation. It is known that the general prOduction of the 

household model is that labor time is al located to different activities up to the point where 

the return to the one more unit of time in an activity is equa l to the opportunity value of 

labor, which is the market wage. Management of environmental resources brings a 
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complication to this predicti on because it involves a stream of costs and returns evolving 

over future time, example, the deci sion whether to build a ten'ace to prevent so il erosion 

invo lves an interaction between the current opportunity cost of labor time and the 

expected futurc income gains fro m terracing (Ellis, 1993). 

A considerable proportion of resource conservation by farm households occurs as an 

intrinsic feature of farming systems, and is not separable from routine farming practices 

in terms of costs and returns. In ordinary circumstances farmers do not farm in ways that 

cause their yields to decline in successive years (Netting, 1993). Nevertheless, increasing 

livelihood stress due to, for example, a severe downturn in the market price of the out put 

of a cash crop, a labor short-age, or civi l breakdown, may result in the neglect of routine 

conservation practices. The basic concept of livelihood is widely and frequently used in 

the contemporary poverty and rural development literature. Despite the existence of many 

definitions of livelihood, its meaning often appeared to be elusive. Chambers and Carney 

(1992 as cited by Frank Ellis, 2000, 7) for instance, defined livelihood as it ... "comprises 

the capabilities, assets (stores, resources) and activities required for a means of living." 

But later on, seeking to give more embracive concept by bringing the claim and access 

issues, Frank Ellis (2000, 10) redefined livelihood in the following way: "A livelihood 

comprises the assets (natural, physical, human, financial and social capital) that together 

detennine the li ving gained by an individual or household." A livelihood is sustainable 

when it can cope wi th and recovers from stress and shocks, and maintains~or enhance its 

capabilities and assets both now and in the future while not undermining the natural 

source base. 

According to Ell is and Edward (2004), livelihood approach to poverty reduction 

comprises the three main dimensions of livelihood: asset of rural poor (divided in fi ve 

categories of capital s), the acti vities (on-fa rm and off-fann), and the mediating process 

(institutions, organizations and social relations) which influence access to those assets 

and the use to which they can be put and the strategies adopted by the rural poor for 

survival. Therefore, due to the fact that it cons iders the factors that mediate access and 

claims in addition to assets and activities, the current study has adopted the Ellis's (2000) 

definition of livelihood. 
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The above conceptual framewo rk (see Fig 2) shows the various interacting variables and 

processes in a land-use change along with their roles to either positively or negatively 

affect livelihoods in a givcn setting. There are two causes of land-uselland-cover change: 

natural phenomenon and man-madc (human patterns of land-use). The fonner includes 

natural catastrophes like climate change fl ooding, drought, salination, faulti ng, natnrall y 

poor soil feriility etc ... The latter, which is also a major reason, includes intensive human 

activi ties like poor land-use practices, goverrnnents' and NGO's various interventions 

(programs, projects, packages), soil erosion, overgrazing, deforestation (fuel wood and 
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farmers' percepti ons and attitudes. We consider each of these below, in the context of the 

hi ghlands ofTigrai. 

2.8 Population Pressure 

As discussed earlier, the popUlation of Tigrai is growing rapidly and, although the 

average rural population density is only 33 persons per square km, the population density 

per unit of arable land is much higher (138 persons per square k.l11). As a result, farm 

sizes are very small and the use of fallow is rapidly disappearing, causing problems of 

declining soil fert ili ty and erosion. Population growth increases the demand for land and 

contributes to fanning on steep and fragi le soils, also leading to erosion problems. It 

increases demand for biomass as a source of fuel , leading to deforestation and increased 

buming of dung and crop residues, thus increasing the problems of erosion and nutrient 

depletion. Population growth increases demand for livestock products and therefore leads 

to increased livestock numbers, causing overgrazing and consumption of crop residues by 

animals. 

The impact of livestock consumpti on of crop residues on soi l nutrient depletion is offset 

to the extent that manure is recycled to the soil ; however, burning of dung' removes much 

of these potential soi l nutrients. 

Population pressure also can contribute to other socioeconomic problems, which 

themselves contribute to land degradation. Poverty may be worsened by popUlation 

growth as a resu lt of resource constraints and decreasing returns to capital and' labor in 

agriculture (Pender, 1998). Land tenure may become more insecure and landholdings 

more fragmented as a result of population pressure, parti cularly if (as in the past in 

Tigrai) land is redistributed by the government to make room for new landholders. Local 

institutions and organizations for co llecti ve action may break down as a result of 

population pressure, particularly if population change is rapid and large migration is 

involved, thus undermining the stability and homogeneity of communities (Pender and 

Schen , 1998; Baland and Plateau, 1996) . 
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Not all of the impacts of population pressure are necessarily negati ve, however. By 

increasing the value of land relative to labor, population growth may induce farmers to 

make labor intensive investments in land improvement and soil management, such as 

constructing terraces, composting or mulching (Pender, 1998; Tiffen el al., 1994). In 

Tigrai , we do see large investments in soil and water conservation taking place, although 

much of thi s is stimulated by government policies and development programs (more on 

this below) . Population growth may also induce beneficial changes in markets and 

institutions or investments in infTastructure that would otherwise not occur (Ibid.). For 

example, population growth is cOlTunon ly held to induce development of more privately­

held property rights, which may favor investments in land improvement and better soil 

management, though this is much debated in the African context (plateau', 1996). It may 

also induce development of infrastructure and markets, by allowing the fi xed costs of 

these developments to be spread over a larger number of beneficiaries (Pender, 1998; 

Tiffen el aI. , 1994; Boserup, 1965). 

2.9 Poverty 

The extreme poverty existing in Tigrai likely contributes to land degradation for many 

reasons. Population pressure on the land is worsened because people lack access to 

altemati ve sources of livelihood. Deforestation and buming of dung and crop residues are 

increased by people's inabil ity to afford or lack of access to altemative fu el sources. 

Poverty sim ilarly limits fanners' ability to purchase feed or livestock products, 

contributing to overgrazing, and their ability to purchase chemical fertilizer, coqtributing 

to so il nutr ient depletion. Poor farmers may lack access to draft animal s, implements, or 

other capital items needed to make major investments in land improvements. Poverty 

tends to increase f",mers' short-term perspective, limiting their interest in investing in soil 

and water conservation measures that yield benefits onl y in the longer term (Holden el al 

1998; Pender, 1996). The lack of education or access to information associated with 

Jloverty may calise farmers to be less aware of land degradation problems, or to attribute 

such problems to causes beyond their control , and thus may reduce their efforts to 

address such problems (Ervin and Ervin, 1982) . 

27 

Not all of the impacts of population pressure are necessarily negati ve, however. By 

increasing the value of land relative to labor, population growth may induce farmers to 

make labor intensive investments in land improvement and soil management, such as 

constructing terraces, composting or mulching (Pender, 1998; Tiffen el al., 1994). In 

Tigrai , we do see large investments in soil and water conservation taking place, although 

much of thi s is stimulated by government policies and development programs (more on 

this below) . Population growth may also induce beneficial changes in markets and 

institutions or investments in infTastructure that would otherwise not occur (Ibid.). For 

example, population growth is cOlTunon ly held to induce development of more privately­

held property rights, which may favor investments in land improvement and better soil 

management, though this is much debated in the African context (plateau', 1996). It may 

also induce development of infrastructure and markets, by allowing the fi xed costs of 

these developments to be spread over a larger number of beneficiaries (Pender, 1998; 

Tiffen el aI. , 1994; Boserup, 1965). 

2.9 Poverty 

The extreme poverty existing in Tigrai likely contributes to land degradation for many 

reasons. Population pressure on the land is worsened because people lack access to 

altemati ve sources of livelihood. Deforestation and buming of dung and crop residues are 

increased by people's inabil ity to afford or lack of access to altemative fu el sources. 

Poverty sim ilarly limits fanners' ability to purchase feed or livestock products, 

contributing to overgrazing, and their ability to purchase chemical fertilizer, coqtributing 

to so il nutr ient depletion. Poor farmers may lack access to draft animal s, implements, or 

other capital items needed to make major investments in land improvements. Poverty 

tends to increase f",mers' short-term perspective, limiting their interest in investing in soil 

and water conservation measures that yield benefits onl y in the longer term (Holden el al 

1998; Pender, 1996). The lack of education or access to information associated with 

Jloverty may calise farmers to be less aware of land degradation problems, or to attribute 

such problems to causes beyond their control , and thus may reduce their efforts to 

address such problems (Ervin and Ervin, 1982) . 

27 

Not all of the impacts of population pressure are necessarily negati ve, however. By 

increasing the value of land relative to labor, population growth may induce farmers to 

make labor intensive investments in land improvement and soil management, such as 

constructing terraces, composting or mulching (Pender, 1998; Tiffen el al., 1994). In 

Tigrai , we do see large investments in soil and water conservation taking place, although 

much of thi s is stimulated by government policies and development programs (more on 

this below) . Population growth may also induce beneficial changes in markets and 

institutions or investments in infTastructure that would otherwise not occur (Ibid.). For 

example, population growth is cOlTunon ly held to induce development of more privately­

held property rights, which may favor investments in land improvement and better soil 

management, though this is much debated in the African context (plateau', 1996). It may 

also induce development of infrastructure and markets, by allowing the fi xed costs of 

these developments to be spread over a larger number of beneficiaries (Pender, 1998; 

Tiffen el aI. , 1994; Boserup, 1965). 

2.9 Poverty 

The extreme poverty existing in Tigrai likely contributes to land degradation for many 

reasons. Population pressure on the land is worsened because people lack access to 

altemati ve sources of livelihood. Deforestation and buming of dung and crop residues are 

increased by people's inabil ity to afford or lack of access to altemative fu el sources. 

Poverty sim ilarly limits fanners' ability to purchase feed or livestock products, 

contributing to overgrazing, and their ability to purchase chemical fertilizer, coqtributing 

to so il nutr ient depletion. Poor farmers may lack access to draft animal s, implements, or 

other capital items needed to make major investments in land improvements. Poverty 

tends to increase f",mers' short-term perspective, limiting their interest in investing in soil 

and water conservation measures that yield benefits onl y in the longer term (Holden el al 

1998; Pender, 1996). The lack of education or access to information associated with 

Jloverty may calise farmers to be less aware of land degradation problems, or to attribute 

such problems to causes beyond their control , and thus may reduce their efforts to 

address such problems (Ervin and Ervin, 1982) . 

27 



As with population pressure, however, there are also reasons to believe that poor people 

may be more likely to conserve their land. Since they may "own" little else than the land 

they occupy, poor famlers may have more incentive than wealthy ones to manage what 

they have carefully. Furthennore, they may have few alternative investments available to 

them, so they may give high priority to investing in the land. Finally, the opportunity cost 

of poor fanners' labor time may be very low at certain times of the year, encouraging 

them to make labor intensive investments in land improvement and soi I management. 

All land in Ethiopia is owned by the state. Nevertheless, farmers in Tigrai have 

permanent rights to use and bequeath land, and thus may develop a strong sense of land 

ownership. This is discussed in more detail in the next subsection. 

2.10 Land Tenure 

Several aspects of land tenure arrangemcnts influence farmers' decisions with regard to 

land management, including tenure security, whether land is manage,d privately or 

communally, landholding size and fi"agmentation, the ability to mortgage land, and the 

ability to transfer land by sale, lease, or bequest. We cons ider each of these bri efly. 

Tenure security determines the extent to which farmers may benefit from investments 

made to improve the land. In the extreme case in which farmers expect to hold land for 

only the current season, they will have no incenti ve to invest; rather, their incenti ve is to 

get the maximum that they can from the land, even if that means undermining its future 

productive capacity. More generally, farmers may expect to use land for an undetermined 

period of time, but consider that there is some risk that they will lose this right in the 

future. The greater the ri sk of losing the right, the less likely they are to invest, or to 

conserve the productive capacity of the land (Feder, el aI., 1988). 

It is important to recognize that tenure security does not require pri vate land title, or even 

private ownership. There is substantial evidence from elsewhere in Africa that farmers 

can be secure in access to a given piece of land and make investments on it without 

having title, and even where land is communally owned (Otsuka, 1998; Platteau, 1996; 

Place and Hazel l, 1993). What is required is recogniti on and respect of the right of an 
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indi vidual or well-defined group to continue to use a given piece of land over a long 

enough term for in vestments to be viable. Thi s may exist under communal or private 

tenure, and whether or not such ri ghts are officially sanctioned by the state tln'ough titling 

or other means. 

Communal tenure may undermine incentives to manage land in a sustainable manner for 

other reasons. Where land is managed collectively, "free rider" problems may undermine 

the incentive of individuals to contribute to successful collective action, (Olson, 1965; 

Hardin, 1968). There is ample ev idence that such problems can be successfully overcome 

in developing countries (Baland and Platteau, 1996; Ostrom, 1990), but the ability to do 

so may be underm ined by many factors , such as instability of community membership 

(for exampl e, as a result of migration), breakdown of social nomlS, ShOl1 time horizons, a 

large group of beneficiaries, etc. (Rasmussen and Meinzen-Dick, 1995). On the other 

hand, connmmal tenure may allow community members to take into account the costs of 

one farmer' s management decisions on other cOimnunity members, or social or equity 

considerations that may not be adequately accounted for under pri vate tenure (platteau, 

1996). 

Smal l landholdings and land fragmentation may undennine fanners' interest in 

undertaking some types of land improvements, regardless of tenure sechlrity or private 

management. For example, famlers may find the costs of hauling manure or other organic 

materials to distant and small plots not worth the considerable effort required. In addition , 

investments that can be easily damaged by free ranging livestock or subject to theft (such 

as trees) are less likely to be made far from the household where it is difficult to protect 

them. 

The ability to mortgage land may affect farmers' access to credit, which may in tum 

affect their ability to make land-improving investments (Feder el al., 1988) . Evidence 

from elsewhere in Africa sllggests that this may not be a seriolls constraint where forma l 

credit markets are not wel l developed and famlers rely primaril y on their own sav ings or 

informal sources of credit (Place and Hazell, 1993; Gavian and Fafchamps, 1996). 
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them. 
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Nevertheless, the absence of this option may limit the development of fOimal credit 

markets, particularly where commercial agriculture is developing. 

The ability to transfer land can have several impacts on land management. Land sales and 

leasing all ows land to be used by famlers who are able to eam the highest return from it, 

perhaps because of greater access to scarce factors of production (such as draft animals, 

farm implements, labor, or management abi lity) or greater interest or ability to invest in 

land improvement (Pender and Kerr, 1997; Besley, 1995). The ability to transfer land 

may provide greater incentive to invest in land improvement, since this increases the 

fanner's ability to recoup the value of such investments (in the case of sales or leasing) or 

extends the time period during which investments may yield meaningful benefits (in the 

case of bequests) (Pender and Kerr, 1997). In addition, mixed leasing arrangements such 

as sharecropping may increase fanners' access to scarce factors of production such as 

labor, credit, or draft power, or may help fanners to cope with risk in the context of 

imperfect infonnation and contract enforcement (Braverman and Stiglitz, 1982). These 

effects may in tum influence whether farmers are able to manage land in a sustainable 

fashion. 

The systems of land tenure that have developed in Tigrai have had various impacts on 

these tenure characteristics and thus on land management. Prior to the fall of Haile 

Selassie in 1974, there were three dominant tenure systems in Ethiopia, Risli, Gulli, and 

church land. The Risli system was prevalent in most parts of Tigrai. Under this system an 

individual had usufruct rights to land (Risli rights) in a given community if helshe was 

able to establish descen t from someone recognized as an original holder of land or the 

founder of the conununity (Bnlce, 1976; Dessalegn, 1984). The individual's usufruct 

right to land could not be transferred to others through sale or mortgage, although helshe 

cou ld lease them temporarily. The right to land did not imply a right to any specific 

parcel; and land redi stributions were periodically undertaken to ensure that every member 

of the family was granted access . The principle of equal divis ion governed land 

redistribution, with land divided into sections according to quality and then allocated by 

lottery. This system led to land fragmentation and deterioration in the qual ity of land. 

Since a holder in thi s system (especiall y in diessa) was enti tled to use the land for only a 
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open access resources, leading to overexploitation. Moreover, there was no fonna l policy 

defining ownership or use rights of trees that grow on cultivated land. 

In an attempt to promote equity of tenure, redistribution of plots wi thin a short period of 

duration (in some cases as short as 1- 2 years) was a common practice under the Derg 

(Dessalegn, 1984). This led to diminution of plot sizes, dislUption of production activity, 

and increased tenure insecuri ty, rather than solving it (Ibid .). In this context, lack of 

secure tenure was not merely due to the absence of private ownership as such, but rather 

to the fact that existing social structures allowed those who controlled ustlfruct rights- in 

this case the govenunent - to grant or withdraw these rights at will . 

This feeling of insecurity was exacerbated by the mi litary goverrunent's drive for 

collectivization. The government saw state fanns and producers' cooperatives as the 

vehicle of development in agriculture. Hence, most resources for agricu lture (including 

good quality land by evicting falmers) were directed towards this end . Forced 

vi llagization and resettlement also were pursued to promote collectivization, although 

these programs could not be implemented in most pali s of Tigrai due to the war. The 

consequences of the Derg's land and other policies included reduced agricultural 

production, conflict, famine , and increased land degradation and impoverishment, despite 

huge publicly-sponsored conservation efforts (Cohen and Isaksson; 1988; Kidane, 1991). 

During the time of the Derg, the Tigrai People's Liberation Front (TPLF) introduced 

important elements of land reform (Berhanu, 1998). The TPLF-pionee;ed land 

distribution also gave farmers usufnlct rights to land , based on two principles: ( I) a 

fanner needs to reside as a farmer in a given labia to get land from the labia and (2) land 

will be allocated to indi viduals, not to households, entitling every member of a 

household, both fema le and male. 15 

A labia is the lowest administrative unit in Tigrai , usually consisting of severa l villages. 

In most communities, land was redistributed until 1991 to accolIunodate young families 

and returnees from settlement areas. This resulted in further fragmentation of holdings. In 

1995, more than tluee-fOlllths of respondents in SAERP's survey reported that land 
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fragm entation was a problem, in almost all cases because it caused plots to be too far 

apart to be able to look after them sufficiently (SAERP , 1997). In more than half of cases, 

the two most distant plots were more than one hour's walking tim e apart (Ibid.). 

Since 1991 , land redistributions have stopped in Tigrai , and the current land policy in 

Tigrai fonnally prohibits further land redistribution, except where pub lic irrigation or 

other major in frastructure investments are being made, and allows land leasing for up to 

ten years. The impact of this policy is not yet known. Based on historical experience, 

however, it is plausible to expect it to reduce land degradation and promote fanners' 

investments in land improvement, to the ex tent that tenure security is enhanced and land 

fragmentation reduced by the policy. 
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CHAPTER III 

3. RESEARCH METHOD AND MATERIALS 

3.1 Research Approach and Design 

The study uses both qualitative and quantitative approaches of data coll,ection so as to 

enrich and clearly put the results of the study through their complimentary role. With the 

quantitativc approach , the study seeks to examine the relationship between land- use 

change and its influence (positive or negative) on livelihood. The qualitative approach, on 

the other hand, will be used to explore stakeholders' (both woredas ' agriculture and rural 

development offices, land-use administration departments, the local people, NOO's 

working in the study area and other simi lar relevant bodies) views and attitudes toward 

the issue under discuss ion which wi ll be gathered through focus group di scussion (FOO), 

unstructured interviews and open cnded questionnaires. A descriptive cross-sectiona l 

study design is to be used to determine the implication of land-use dynamics on 

livel ihoods. 

3.2 Research Sampling 

3.2.t Sampling Area 

The study is to be conducted in two neighboring woredas, namely Adwa Woreda and 

Laelai Maichew (Axum) Woreda, in Centra l Zone of the Regional State of Tigrai , The 

two neighboring woredas are bordered by Mereb Leke woreda to the north, by Ahferom 

woreda to the east, by Naeder-Adet and Wera'e Leke woredas to the south and by Tahtai 

Maichew woreda to the west (see Map 2 and 13). The study area is selected mainly 

because land-use change studies carried out in the woredas are very limited, and very 

I ittle or no issues have been discussed on the reports concerning the enOilllOUS impact 

land-use/land-cover change has on livelihoods. Furthermore, the author of thi s research 

study is very well aware about realities in the two neighboring woredas where massive 

rural development interventi on efforts are going on by goverrnnent agencies and local 

NOO's whose progress so far demanding investigations such as th;s thesis: 

There are a total of24 sub-woredas (tabyas) in both Adwa and La 'ela i Maichew woredas 

of which 19 are located wi thin the former and the remaining 5 within the latter. A total 
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number of 125 households are drawn for the study where each sub-woreda's (wby,, ) share 

are 5 randomly selected households with even further proportional distribution to the next 

administrative village level nex t to the sub-woreda (locally known as kllshet). The 

remaining 5 farm households are a reserve for possible drop outs. 

In additi on to thi s, four (two for each woreda) focus group discussions will be held, each 

group compri sing five to seven cu lti vated field owning elders and at least one rural 

development agent from the woredas' agriculture and rural development offices. In all, a 

total of 28 elder fanners and at least 2 development agents will be involved in 

di scuss ions. In the course of verbal interactions unstructured questions are raised by the 

discussant (investigator of the research) only to guide and direct the responses to the main 

themes of the study, or else the discussions are led by the elder fanners themselves. Thus, 

di scussion participants are encouraged to freely talk about their knowledge of soil 

erosions, crops, land-use change and its impact on their lives, interventions in the area 

and their results etc .. 

3.2.2 Sampling Households 

The respondents from the randoml y selected sampling households in the study area are 

all cultivated fie ld owning fa rmers during the study period. Normall y, the household head 

is the one to be approached for co llecting data with full explanation of tlle objectives of 

the research and after only consent is received. The household could be male or female. 

In case, the household head is abscnt, the person temporarily in charge of the h<;lUsehold 

is approached. The underlying premise behind the fact that all households in the study 

area are ass umed homogenous is that thei r li velihoods have been andlor are equally 

treated with consequences of soil erosions, land degradation etc .. brought about by 

changes in land- use/land cover and ongoing govenunent intervention in the in tl,e study 

area. 

35 

number of 125 households are drawn for the study where each sub-woreda's (wby,, ) share 

are 5 randomly selected households with even further proportional distribution to the next 

administrative village level nex t to the sub-woreda (locally known as kllshet). The 

remaining 5 farm households are a reserve for possible drop outs. 

In additi on to thi s, four (two for each woreda) focus group discussions will be held, each 

group compri sing five to seven cu lti vated field owning elders and at least one rural 

development agent from the woredas' agriculture and rural development offices. In all, a 

total of 28 elder fanners and at least 2 development agents will be involved in 

di scuss ions. In the course of verbal interactions unstructured questions are raised by the 

discussant (investigator of the research) only to guide and direct the responses to the main 

themes of the study, or else the discussions are led by the elder fanners themselves. Thus, 

di scussion participants are encouraged to freely talk about their knowledge of soil 

erosions, crops, land-use change and its impact on their lives, interventions in the area 

and their results etc .. 

3.2.2 Sampling Households 

The respondents from the randoml y selected sampling households in the study area are 

all cultivated fie ld owning fa rmers during the study period. Normall y, the household head 

is the one to be approached for co llecting data with full explanation of tlle objectives of 

the research and after only consent is received. The household could be male or female. 

In case, the household head is abscnt, the person temporarily in charge of the h<;lUsehold 

is approached. The underlying premise behind the fact that all households in the study 

area are ass umed homogenous is that thei r li velihoods have been andlor are equally 

treated with consequences of soil erosions, land degradation etc .. brought about by 

changes in land- use/land cover and ongoing govenunent intervention in the in tl,e study 

area. 

35 

number of 125 households are drawn for the study where each sub-woreda's (wby,, ) share 

are 5 randomly selected households with even further proportional distribution to the next 

administrative village level nex t to the sub-woreda (locally known as kllshet). The 

remaining 5 farm households are a reserve for possible drop outs. 

In additi on to thi s, four (two for each woreda) focus group discussions will be held, each 

group compri sing five to seven cu lti vated field owning elders and at least one rural 

development agent from the woredas' agriculture and rural development offices. In all, a 

total of 28 elder fanners and at least 2 development agents will be involved in 

di scuss ions. In the course of verbal interactions unstructured questions are raised by the 

discussant (investigator of the research) only to guide and direct the responses to the main 

themes of the study, or else the discussions are led by the elder fanners themselves. Thus, 

di scussion participants are encouraged to freely talk about their knowledge of soil 

erosions, crops, land-use change and its impact on their lives, interventions in the area 

and their results etc .. 

3.2.2 Sampling Households 

The respondents from the randoml y selected sampling households in the study area are 

all cultivated fie ld owning fa rmers during the study period. Normall y, the household head 

is the one to be approached for co llecting data with full explanation of tlle objectives of 

the research and after only consent is received. The household could be male or female. 

In case, the household head is abscnt, the person temporarily in charge of the h<;lUsehold 

is approached. The underlying premise behind the fact that all households in the study 

area are ass umed homogenous is that thei r li velihoods have been andlor are equally 

treated with consequences of soil erosions, land degradation etc .. brought about by 

changes in land- use/land cover and ongoing govenunent intervention in the in tl,e study 

area. 

35 



Adwa and La'elai Maicbew Woredas Location Map (political) 

La·oW MokJoew W.1da 
05 1 2 

Source: Ethiopian Mapping Agency (2007) Map 2 

3.3 Data Needed 

Two major types of data are generated. Field survey collected from sample households 

from the two study area woredas includes mainly qualitative and quantitative aspects of 

data. The second type by which data is generated is analysis of panchromatic image. The 

former is concerned with collecting data on how livelihoods are affected as a result of 

change in land-use/cover while the later deals with the analysis of what exactly has been 

changed in land-use/cover. 

3.4 Data Sources 

There are two major data sources for this study. These are field survey and FGD (focus 

group discussion), and analysis of panchromatic aerial photographs of the study area. 

Well trained and carefully selected local high school students with rural area backgrounds 

have collected the required data from the farm households in the two woredas at every 
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have collected the required data from the farm households in the two w?redas at every 

week ends for four consecutive weeks. Due consideration and priority is given to 

students ' whose backgrounds are from the woredas from the local higher institution i.e. 

Axum University, to join the research persormel especially to assume supervising 

position for reasons of generating quality data if tbe time of their first semester break and 

the time of data co llection overlap. The data collectors and their supervisors are trained 

for two days (one for each woreda's personnel) on basic data collection skills, sucb as on 

how to complete questionnaires fully translated into the local language in the study area 

i.e., Tigrinya (see Annex lII), way of obtaining oral consent from respondents, interview 

techniques and other relevant precautions to data collection process. Data is also 

collected from potential key infonnants by FGDs which are conducted by the research 

investigator. 

On the other hand, the required image data for the study was acquired from interpretation 

of 1:50,000 panchromatic aerial photographs taken in 1993/4 and 2007/8 obtained from 

the Ministry of Water Resources (MoWR) and the International Livestock Research 

Insti tute (ILRI), respectively, which are also used to create the spatial databases needed 

for the evaluation of land-use/cover change assessment. The establishment of tbe 

databases involved the following procedures; 

i) scanning the aerial photographs with 600 dots per inch scanner; 

ii) geo-referencing the photo mosaics according to the Universal 

Transverse Marketer (UTM) system using I :50,000 topographic map of 

the area, and 

iii) delimiting and cutting out tbe study area by first raping it from 

I :50,000 topographic maps and digitizing this separate ly in Arc View 3.1, 

and then superimposing the view on the spatial databases created from the 

photos. 

The identifi cation and classification of land cover types on the aerial photos required 

intensive use of minor stereoscopes for visual verification because the photos were 

modified from a national satellite image obtained from MoWR. To avoid enors that 

would occur as details increase, the classification scheme was kept simple as follows: 
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forests, wood lands, shmb lands, open grazing lands, croplands and settlements, etc .. 
Arc/Info version 3.5. 1 was used to analyze the spatial databases created. Finally, two land 
cover maps were produced using Arc View 3. 1, cOlTesponding to the two years of 
reference, and temporal changes in the land cover were detennined. Due to the absence of 
aerial photographs of a recent time (2009), maps could not be produced ,for the present 
day land-use/cover. It was also not possible to update the 2007/8 land-use/cover map 
through fi eld surveys due to the time constraint. However, only li ttle change would be 
expected between 2007/8 and the present time i.e., 2009. 

3.5 Data Collection Technique 
For reasons of time and budget constrains, and in order to have maximum precision as 
much as possible, a proportional simple random sampling technique is applied for the fact 
that there is a homogenous popu lation in the study area. 

3.6 Data Collection Tools 
Collective questionnaires with both closed and open-ended, unstmctt,lred (in-depth) 
interviews, check li st for FGD and field observations are to be used as research tools in 
both the quantitative and qualitative approaches by enumerators as well as during foc us 
group discussion to generate data. All interviews wi ll be provided with an interview 
guide. 

3.7 Data Processing and Analysis 
Survey data is analyzed with the help of SPSS software while image data is acquired 
from interpretation of I :50,000 panchromatic aerial photographs which also is used to 
create the spatial database needed for the evaluation of land-use/cover change 
assessment. After the collection process of the field data is completed, each questionnaire 
is exhaustive ly checked for completeness and accuracy. Then it is summarized to reach at 
a certain concl usion using descriptive stati stics supported by software statistical package. 
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CHAPTER IV 

4. DATA ANALYSIS AND DISCUSSION 

PART ONE 

4 .1 The Human Environment 
A. Demographic Profile 

Table 4.1 shows the demographic composition of the sample households. The total 

population of the 125 households was 326, of which 169 were males and 157 were 

females. The male population outnumbered the female population giving a sex ratio of 

107.6%. The average household size was 5. 1. But this average cannot be an indictor of 

the gross ferti li ty levels of the population. The average household size refers to the 

number of individuals who were living under one roof; thus, it excluded chi ldren of some 

households who had established their own households. Nearly all the households were 

fou nd to be nucleated families . 

a e T bl 41 D h' C emograpllc 'Ii omposl ODS 0 ftb S e I H ampl c h II Ollse 0 ( S 

Age group Male % of total Female % of total Total % of total 
(male + female) 

0-14 33 49.7 28 49.7 162 49.7 
15-64 31 45.0 27 48.4 152 46.6 
>65 5 5.3 I 1.9 12 3.7 

Total 69 100.0 56 100.0 125 100.0 

The overwhelming majority of tbe population was young. The population segment under 

the age of 15 years was around 50% of the total. The number of individuals whose age 

was above 64 was only twelve. The working age population, foll owing the conventional 

categorization, was 152. The age-dependency ratio was 114.5%, which was composed of 

106.6% young-age dependency rat io and 7.9% old-age dependen cy ratio. The fact that 

the majority of the population was young implies that the pressure on environmental 

resources is on the increase and that effective measures are required to control the 

problem. Viewing it from another angle, it may perhaps be stated that it is also a force 

thai can be deployed for envirolUllental rehabil itation and conservation works. Better 

envi ronmental conditions were observed in some places with growth in population 

number (c. g., in a Kenyan distri ct as reported by Ti ffen, Mortimore and Gichucki, 1994). 
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B. Land holding 

The distribution of farm sizes among the surveyed households is depicted in table 4.2. 

The average holding was 1.22 ha . Taking the average household size of the sample 

households, the per capita holding was 0.24 ha. There was a significant variation in the 

size of holdings among householders. Of the sampled households, the majority (56.2%) 

possessed between 0.6-1.0ha of land. Only 9.4% had more than 2ha and some 14.1 % had 

~0.5ha. The pattern is similar to the national level reality. According to CSA (1995), 

some 80% of the Ethiop ian fanners in the highlands (>1500m) cultivate less than 1 ha of 

fann land. Even worse, the number of households with small landholdings will increase 

with time owing to the increasing rural population and limited land resource. 

Resettlement of people from the densely populated and degraded highlands to the 

relatively sparsely populated lowlands may be a short-tern1 alternative. 

Tab le 4.2. Household size and land holdings of households 
Total land held (ha) I % of total 

~ 0.5 14.1 
0.6-1.0 56.2 
1.1-1.5 9.4 
1.6-2.0 10.9 
>2.0 9.4 

Nearly all of the interviewed fanners (93%) stated that agricultural lands were becoming 

scarcer in their conununities . The decrease in landholdings was attributed to the increased 

population in the area (85.9% of the respondents). Only few (9.4%) mentioned land 

degradation and consequent abandonment as a reason, and still fewer (4.7%) reported that 

land was not scarce. The fanners were also asked whether their. current holdings were 

adequate to support their families. About 48.4% responded that their ' holdings were 

insufficient. Still , the majority (66.1%) stated that they would not like to resettle 

elsewhere even if they were to be taken to new areas where land may be abundant. 

The quality of farmlands varies considerably within /abyas and even within kllshels . This 

is taken into consideration during land red istribution and readjustment activities. The 

result is that farmers operate more than one parcels of land, which can be located long 
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distances apart. The farmers included in the survey operated, on average, 3.53 plots. As it 

is often argued, fragmentation has negative side effects on the intensity with which land 

can be utilized and crops managed. For instance, fragmentation causes croplands to be 

reduced to narrow corridors running down slope. Such land strips will be inconvenient to 

apply structural soil and water conservation measures. Moreover, the "linear" shapes will 

dice pouching to be carried out along the slope rather than across, which will 

significantly increase the magnitude of "tillage erosion". Thus, these very small and 

fragmented holdings are, generally, conducive neither to optimization of agricultural 

practices nor to the application of land management measures. However, in view of the 

majority of the surveyed farmers, the advantages of fragmentation outweigh the 

disadvantages. 

C. Crop Production 

Crop production is the major source of income for the farmers in the study area. Barley 

(Hordeum vulgare), oats (Avena saliva) , wheat (Triticum vulgate) , laff (Eragrostis leff) 

and maize (Zea mays) are the important crops cultivated. All the crops are produced only 

once a year because of the unimodal rainfall distribution. Mixed cropping is virtually 

unknown to the farmers. The types of crops grown and the cultivation practices have 

important implications on soil erosion and land degradation processes. 

Map 3 Agro-ecoJoglcaJ Zone of the Study Area 

- ~!1 W KM 
L.ocaoI __ ,-, 

_a:"'_'C ...... HIMl ...... _ : uno z- s .. .. 

Source: Ministry of Water Resources (MoWR) and the International Livestock Research Institute (fLR/) 
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Table 4 .3 shows estimated incomes of the sample households from crop production at 

average hagai and kiremti season prices for the year 2007-2008. The produce is 

expressed in tenn s of monetary equi valents to enab le comparisons and provide a 

universal yardstick for better understanding. The average price for the different crops 

varies between the seasons. Generally, it is low in the hagai season and high in the 

kiremli season, a few weeks after harvest. Barley and oats accounted for the largest share 

of the total annual income of households from crop production, followed by wheat and 

taff. Maize accounted only fo r a small proportion of the total household incomes. The 

fanners grow the different crops as a strategy to avert any risk, to spread out food 

avail ability and to adjust for local agroecological condition. 

Nearly all the fanners (98.4%) stated that they had wi tnessed a decreased in productivity 

of their plots over the past 10 years. As reasons for the decline in productivity, "ageing of 

the land", which must mean nutrient depletion, and the high price of chemical ferti lizers 

were repeatedly mentioned (92.2%) of the respondents. Other reasons given by the 

fi'amers included persistent drought, soi l erosion particularly by landslide, and other more 

household-specific problems. 

Table 4.3 

Estimated avera!!c households' incomes from crop production, 1993/4-2007/8 
Crop type Income (Eth. Birr) % of total 

Barley and oats 

Wheat 
tafJ 

Maize 
Total 

295 .00 

217.85 
211.50 
31.56 

755.9 1 
Data Source: Study Area Woredas' offices for Agnculture and Ruml Development 

D. Livestock tending 

39.0 

28.8 
28.0 
4.2 

100.0 

As in all other parts of the Ethiopian highlands, li vestock are an integral part of the 

sedentary life of the people in the study area . Table 4.4 shows the number and types of 

farm ani mal s kept by the surveyed households. The total number of farm· animals of the 

surveyed households was 495, including cattle, sheep/goats and equines. This represents 

7.73 farm animals per househo ld. There were also 2 1 pou ltry, which is 0.33 per 

household . The composition of the faml animal s was such that cattle accounted for 
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59.4%, sheep and goats for 3 1.7% and horses and donkeys for 8.9%. Oxen provide the 

draught power needed for the framing. Sheep and poultry are very important sources of 

cash and food. The contribution of li vestock as cash sources of the farmers is significant. 

For instance, sales of livestock, livestock products, chicken and eggs contributed to 

19.9% of the cash income of the surveyed households in 2008/09. Fanners usually sell 

fann animals to cover bigger expenses such as land taxes and other government 

obligations. The horses and donkeys transport people and goods. 

As elsewhere in the country, livestock ownership is used as a measure of wealth of 

households in the communities studied. That is, livestock ownership is the main 

differentiating factor between the wealthier and poorer households as the fanners cannot 

be differentiated based on their land holdings about which they are insecure. Thus, there 

is a social standing attached to the number of livestock owned regardless of the feed 

shortage. There is a serious shortage of animal feed. In kiremti, the livestock are 

dependent on heavily degraded (overgrazed) communal lands and on some crop residues 

collected in hagai. In hagai, crop residues are the main feed. Residues of wheat, harl ey 

and oats are, however, also used as roof covers, thus sometimes an absolute choice to be 

made in whether to use Ule residues as animal feed or as part of own shelter. The shortage 

of feed is due to both decreased productivity of available grazing lands and shrinkage of 

the grazing lands due to encroachment by cultivation. 

. . • Table 4 4 Total Number of Livestock Owned 
Livestock Total number 

Calves 55 
Cows 88 

Heifers 31 
Horses 14 
Oxen 69 
Sheep 147 
Goats 10 

Donkeys 30 
Yong bulls 24 

Poultry 2 1 

The causes for the shortage of livestock feed were drought, human population pressure 

and land degradati on. Some farmers also stated that the common property nature of the 
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grazing lands contributed to its degradation and shrinkage in the area. On ,the other band, 

the majority of tbe fanners expressed that they would not suggest distri bution of the 

grazing lan ds amongst community members for a privatized use. As a lasting solution to 

the problem of feed shortage, the fanners suggested increased of grazing land areas, 

introducti on of controlled grazi ng systems and reduction of livestock numbers. Regarding 

the trend in livestock numbers, it was leamed from the farmers that there had been an 

overall increase at the village levels, while per capital holdings had been decreasing. The 

reasons for tbe decrease in the number of livestock per household include drought, fe ed 

shortage and inadequacy of veterinary services. The increase in the overall livestock 

population implies a growing pressure on the land resource base, 

Oxen are the engmes of the subsistence crop production acti vities in which the 

househo lds are engaged, In deed, they constitute an important factor of production in 

many subsistence cultures elsewhere. In the Ethi opian highlands where cerea l producing 

fatmers perfo rm their fanning activities by ox power, lack of this ma in resource 

detennines the vulncrabi lity status of a household to food insecuri ty and famine. Oxen 

detemline the efficiency of cropping. Thus, oxen ownership among the surveyed 

house holds in show separately in table 4.5. 

T able 4.5 Number of Oxen owned per Household 
No. of oxen 

o 
I 
2 
3 
4 

I % of total 
18.8 
25.0 
45. 3 
9.4 
1.6 

Nearly 19% of the households did not possess on ox; some 25% owned onl y a single ox; 

45 .3% had a pair of oxen; 9.4% had 3 oxen and only 1.6% had 4 oxen. At the national 

level as well , some 30% of highl and fanners were found to be without an ox in 1993/94 

(CSA, 1995). To have no ox or even have onl y one is a serious constraint on farming. 

The farmers without oxen try to overcome this problem and get their pieces of land 

ploughed through severa l arrangements. These include leasing out their lancls for crop 
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sharing or for money, using ox pairing with others, exchanging human labor for oxen, 

pairing an ox with a horse and usin g a pair of horses. 

E. Expenditures 

Table 1.6 shows items of expenditure and amount of expenses which were incurred by 

the sample households in the year 2008/09. The largest item of expenditure was that for 

purchasing chemical fertilizers. Purchase of food items such as salt, edible oil, coffee, 

sugar, etc ., which are not produced by households, constituted the second hi ghest item of 

expenditure. Reli gious fes tivities, such as commemoration days of the Saints and mahber 

(a social/mutual aid association which involves festiviti es), constituted the third major 

item of expendihlre. 

The other important items of expendihlre were for purchase of clothing, land use fees, 

purchase of kerosene, purchase of seeds, contribution for community works such as for 

the church, and expenses for the schooling of children. There were also wedding-related 

and death-related expenses. Sincc thcsc wcrc not rceurrent item's of expenditure, thcy 

were excluded from the analysis of the households' expenditure patterns. 

Table 4.6 Items of Expenditure and Averalle Amount of Expenses (1993/4 - 2007/8) 
Items of expend iture Expense (Birr) % of total 

Clothing 91.61 14.7 
Community contribution 15.33 2.5 

F erti lizers 176.89 284 
Food items 130.89 20.9 
Kerosene 3 1.33 5.0 

Land use fee 3044 4.9 
Religious festivities 110.00 17.7 
Schooling children 12.73 2.0 

Improved seeds 24.50 3.9 
Total 622.99 100.0 

Data Source. Study Area Woredas' offices for Agnculture and Rural Development 

F. Income-expenditure balances 

Annual income-expendihlre balances of the sample households are given in table 4.7. 

Both the income and expenditure figures are as estimated by the f3!l11ers themselves. For 

the calculation of the annual incomes of tbe surveyed housello lds, three activity 
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categories we re identified: crop production, livestock rearing and sales of wood and 

wood products. No household was engaged in off-farm or non-farm works and also none 

had received any remittance. From all of these activities, annual incomes of the 

households were generall y low and households were found to be hi ghly vu lnerable to 

seasonal food shortages. The average annual income from crop production was estimated 

at only Birr 755.91 on average (of hagai and kiremti) prices . Income from sales of 

livestock and li vestock products including poultry was estimated at Birr 207.06. There 

would be a difference of about Birr 300, on average, in almual incomes from crop 

production comparing the hagai and kiremti prices, the higher bei ng tbe '. kiremti pri ces . 

However, the fanners are required to pay land tax and other governmental and social 

ob ligations (e.g., religious fes tivities) in the hagai season; hence, they re deprived of the 

chance to exploit the raised market prices ofthe kiremti season. 

Table 4.7 lncome- Expend iture Balances, 1993/4 - 2007/8 
Activity 

Crop production' 
Li vestock raising includi ng poultry 

Sa le of trees and wood products 
Total income 

Total expenditure 
Income-expenditure balance 

* Data Source: Study Area Woredas' offices for Agriculture and Rural Development 

Birr 
755.90 
207 .06 
75.70 

1038.67 
622.99 
41 5.68 

No income was reported from an off-farm or non-fann activ ity and also from remittances. 

Hence, although land has become degraded and producti vity has declined over time, it 

seems that the fam1ers lacked flex ibility or the opportuni ty to move away from their age­

old practices and engage in other income-generating activities. This indicates the need for 

an effective external intervention along this direction so that part of the popu lation will be 

taken off the land. The other impol1ant (third largest) source of income was from sa le of 

wood and wood products. This contributed to 7.3% of the total income of the surveyed 

households. About 50% of al l the households covered by the survey responded tbat they 

generated some income by selli ng tTees and/or fu el wood. Most of them sold trees planted 

by them, but a few others sold wood from natural woodland areas and forests, wh ich may 

be rather a threat to the remaining meager nature vegetation cover in the watershed. 
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chance to exploit the raised market prices ofthe kiremti season. 

Table 4.7 lncome- Expend iture Balances, 1993/4 - 2007/8 
Activity 

Crop production' 
Li vestock raising includi ng poultry 

Sa le of trees and wood products 
Total income 

Total expenditure 
Income-expenditure balance 

* Data Source: Study Area Woredas' offices for Agriculture and Rural Development 

Birr 
755.90 
207 .06 
75.70 

1038.67 
622.99 
41 5.68 

No income was reported from an off-farm or non-fann activ ity and also from remittances. 

Hence, although land has become degraded and producti vity has declined over time, it 

seems that the fam1ers lacked flex ibility or the opportuni ty to move away from their age­

old practices and engage in other income-generating activities. This indicates the need for 

an effective external intervention along this direction so that part of the popu lation will be 

taken off the land. The other impol1ant (third largest) source of income was from sa le of 

wood and wood products. This contributed to 7.3% of the total income of the surveyed 

households. About 50% of al l the households covered by the survey responded tbat they 

generated some income by selli ng tTees and/or fu el wood. Most of them sold trees planted 

by them, but a few others sold wood from natural woodland areas and forests, wh ich may 

be rather a threat to the remaining meager nature vegetation cover in the watershed. 

46 



According to table l. 7, the net balance between total annual incomes and expenditures 

being positi ve might suggest that incomes were well above expenditures. However, the 

income-expenditure balances show the proportion of households' produce used for 

household consumption purposes; therefore, they don't indicate household level savings 

and capital formation. Because the househo lds have no other SOurces of cash income, it is 

from sale of fann products that they meet their cash requirements to cover all their 

expenses . In addition, not all food produced is a available for consumption as allotments 

should be set aside for seeds . Generally, th e people ofthe study area, like those elsewhere 

in the country, are very poor and entirely dependent on nature. The use of chemical 

fertilizers is very low. Almost everyone heavily complains that the price of fertilizers is 

too high and prohibitive, contributing to growing food insecurity in their communities. 

Other modern agricultural inputs such as herbicides and pesticides a re simply unknown to 

the fanners. The vulnerability of the households is such that, in any year, tainfall amount 

and temporal pattern determine the amount of food that would be available at the 

households' disposal. A shift in rainfall pattern of a cropping season easily translates into 

a period of food shortage. If shortage of rain extends for two consecutive cropping 

seasons, these subs istence fanners can become helpless victims of mass starvation. 

4.2 Institutions 

As indicated in the review literature part, the role that rural local organizations play in the 

live lihood of people is well documented. In the study area, among the number of roles 

that the institutions play in the social life of rural people, the following sharing 

arrangements have been identified in FGD as a means of access to draught animal and/or 

human labor. 

Lifiniti: It is an agreement that is made between a person who has oxen but not labor and 

other person who has labor but not oxen andlor one with oxen and the other with out. The 

later ploughs the farm land of the former for two days and for him for one day . 

Harestai-Riba'e: This is an agreemen t between two individual farmers, one with a 

certain amount of farm land and the other with out. The individual with out a farm land 
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then arranges an agreement to cu lti vate the land with its owner. The agreement may vary 

but usually the farm product is shared between the two individual s in sucb a way that 

one-third of tbe agricultural product is a share of the farmer with out a land while the 

remaining two-third of the total farm product goes to the owner of the land. 

1l1etsamedti: This is an agreement that takes place between two farmers 'who bave only 

one ox each. Tbey use the draught animal s tum by turn. This labor sharing arrangement 

in some parts of the country is known as Mekenajo. 

Law/a: This method is used mostly by female housebold beads as they lack labor. Female 

heads may have oxen but not labor, so tbey give the oxen to a faImer who is able to use 

them and the person in return agrees to provide either labor to cultivate the land of the 

female household or provide certain quantity of faIm product for use of the oxen. 10 any 

case, the two parties agree the use of the fema le head household' s oxen in exchange for 

something. They state the quantity and date of submission of the product (in case of 

agricultural product) to be given for the oxen owner fema le household . 

4.3 Demogl-aphic Dynamics and Changes in Livelihood Assets 

The sustainability of the livelibood of rural people is based upon changes in the 
demographic characteristics of the households and the liveli hood assets they have. The 
changes that had taken place in the study area in relation to the two during the five years 
are preserved below. 

4.3.1 Demographic Dynamics 

i) Age of Household Head 

Table 4.8 shows the age distribution of households beads who were interviewed during 

the survey. Most of the household heads were found in the age group 40 - 49, while the 

percentage of respondents whose age was greater than 70 years was only 4.1 %, which is 

the reflection of the narrow apex of population pyraInid of the country. The mean age of 

respondents was 46.5 year. 
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Table 4.8 Distribution of Respondents bv A{!e Group 
Age Group 2006/07 

Frequency Percenta!!e 
< 29 33 8.5 

30 - 39 67 17.2 

40 - 49 115 29.5 

50 -59 108 27.7 

60 - 69 51 13. 1 

70+ 16 4 .1 

Mean 46.5 
Source: Fjeld Survey, FebrualY 2009 

ii) Family Size 

One of the ways through which demography affects livelihood is through the size of 

household's which is closely related to production and consumption. The simple count of 

household members was converted into Adult Equivalent (AE) based on their age and sex 

distribution. 

As can be seen from table 4.9, in 1993/94, for about 38.7% of househo lds their family 

size was between 4.01-6.0. During the same year, only 1.5% the households had a family 

size of the greater than 8. The respective family sizes for the other 8.5%, 15.4% and 

35.9% of the households were <2,6.01 - 8, and 2, 01 - 4. 

After five years (in 2008/09), the percentage of households with family size of less than. 2 

remained unchanged (8 .5%). The percentage decreased for family size of 2.0 I - 4 from 

35.9% to 33.8%. The figure slightly increased for the remaining family groups. The mean 

family size was large in the mid-altitude area (Enda Mariam Shewito, Mishilam tabyas) 

(see table 4.9) and small in highland area (Salada, Gendebta, Enda Yesus tabyas). 
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a e )stn uhon 0 T bl 49 D' 'b . fH Ollse 0 s IY amllY lZe b Id b F '1 S ' 

1993/4 2007/8 
Family Size Frequency Percentage Frequency Percentage 

<2 33 8.5 33 8.5 

2-4 140 35.9 132 33.8 

4 -6 15 1 38.7 155 39.7 

6-8 60 15.4 63 16.2 

8+ 6 1.5 7 1.8 

Total 390 100 390 100 

Mean 4 (1.71) 5 (1.72) 

I - 1.326 • 
'"Igures In paren thesIs are 111 standard deViatIons 

The average fa mily size of the sample was 4 in 1993/4 and 5 in 2007/8 with insignificant 

change in respective standard deviations (1.7 1 and 1.72). The paired sample t-test shows 

that the change in mean household size between the two periods is not statistically 

significant (p> 0.05). 

iii) Dependency Ratio 

Dependency ratio refers to the ratio of the sum of total number of persons in tbe age 

group less than 14 and greater than 65 to the number of household members in the age 

group 15 to 64. It indicates the prop0l1ion of household members that are economically 

capable to contribute to li velihood improvement of a household . Table 4 . 10 shows that 

the percentage increased to 75.4 in 2007/8. The data also indicate the decrement of 

pcrcentage of households with dependency ratio of greater than 1.1 from 42.6% to 

24.6% during the five years. The average dependency ratio is large in the highland area 

(Salada, Gendebla, Enda Yeslis labyas - which was 0.98) and the smallest in the mid­

altitude area (Enda Mariam ShelVilo, Mishilam labyas - whi ch was 0.56). 
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(Salada, Gendebla, Enda Yesus labyas - which was 0.98) and the smallest in the mid­

altitude area (Enda Mariam Shew ito, Mishilam labyas - which was 0.56). 

a e IS n u IOn 0 T bl 410 D' t 'b f fH ouse 10 s oy I Id b D epen 
1993/4 

Family Size Frequency Percentage 

o - I 224 57.4 

I -2 107 27.4 

2 -3 44 11.3 

3+ 15 3.8 

Total 390 100 

Mean 1.2 1 (1.71) 

I 
. . 

Figures In parenthesIs are In standard deViatIOns 
* Significant at 1 % 
Source: Fie ld Survey February 2009 

Frequency 

294 

82 

12 

2 

390 

8.827 * 

d ency R f a 10 

2007/8 
Percentage 

75.4 

21.1 

3. 1 

0.5 

100 

0.79 (0.75) 

The average dependency ratio of the households was 1.21 in 1993/4 and the standard 

deviation was 1.05 . In 2007/8 the mean dependency ratio decreased to 0.79 with 

corresponding decline in standard deviation to 0.75 in which the decrement of the ratio of 

economically unproductive to productive members of the household was statisticall y 

significant (P<O.OI). This decrement in dependency ratio can be attributable to 

insignificant change in family size of the sample. 

4.3.2 Changes in Livelihood Assets 

i) Natural Capital 

From the different natural resources on which the li velihoods of rural households depend, 

thi s study considered land. The pattern of di stribution of size of land holding is given in 

table 4.11. 
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a e lstn utlOn 0 T bl 411 D · 'b ' fH ouse 0 S Jy lze 0 h Id b S' fL dO an wne d 
1993/4 2007/8 

La nd Size Freqnency Percentage Frequency Percentage 

0-1 224 57.4 294 75.4 

I -2 107 27.4 82 28.1 

2 -3 44 11.3 12 13.1 

3 + 15 3.8 2 0.5 

Total 390 100 390 100 

Mean 1.21 (1.71%) 0.79 (0.75%) . 

/ 8.827 * 
(Source: Field Survey February, 2009) 

As shown in table 4.11, about 57.4% of the households owned land size of less than I ha 

in 1993/4, while the size was between 2 and 3 ha for 11.3% of the households and those 

with 2-3 was 11.3%. The percentage of households which had size of greater than 3 ha 

was only 3.8% in the same year. In 2007/8, the percentage of households which owned a 

land size of less than I ha increased to 75.4%. The respective percentage of households 

with land size of 1-2 ha was 28.1 %. 

Except for land sizes of greater than 3ha (0.5%), for which the percentage of the 

households owning the respective sizes has decreased, the percentage increased for the 

remaining land size categories. The addition of another newly established households 

with no or small piece of land could be the reason for the increment of the former. The 

increment of households with land sizes of greater than 3 ha could be due to expansion of 

farm land into forest, grazing area and step slope areas. 

Figures in parenthesis are in standard deviations 
* Significant at [% 
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The average land holding size in 1993/4 was 1.21 was standard deviation of 0.82 while 

the figure decreased to 1.06 ha after five years with increased standard deviation (0.84). 

However, the decline in mean land holding (mean difference) is not statistically 

significant as indicated by the paired sample t-test stati stic (P>0.05) . Households in the 

low land area have relati vely large size of land holding (1.98), while the mean size is 0.94 

ha and 0.94 ha and 0.83 ha in the mid - latitude (Example: Enda Mariam Shewito, 

Mishilam tabyas) and high land areas (Example: Salada, Gendebta, Enda Yesus tabyas), 

respectively. 

Although the statistical test shows insignificant change in mean size of land holding, 

about 74% of the respondents replied that the size of land holding per household in the 

study area is decreasing. For the other 20.55 and 6% of the respondents, the trend is 

unchanged and increasing, respectively. Among the respondents who observed the 

declining tTend of land holding, 55.6% of them attributed it to population growth . 

Regarding the sufficiently of their land, 65. 1%, 17.2% and 3.6% of the respondents 

considers the size of their land in 1993/94 as small , sufficient, and excess, respectively. In 

2008/09, the percentage of those households which cOllsider their land as small increased 

to 67.7%. The percentage of household heads who consider their land size as sufficient 

and excess decreased to 15. 6 and 2.8, respectively. 

ii) Human Capital 

Based on the conceptua l framework, data on human capital were collected on educational 

level of household heads, labor force size, and health status of household memb~rs . 

Educational Level: With regard to educational level of the heads, they are generally 

categorized in to literate and illiterate. The former refers to those respond~nts who can at 

least read and write. Among the sample respondents who can at least read and write. 

Among the respondents, more than half of the household heads (58.8%) were illiterate 

(unable to read and write). In the area, illiteracy rate decreased with decreasing altitude. 

That is, most literate households were from low land areas and were found to be few in 

number in the highland area. 
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Labor Force Size: In this study, labor force size of a household is described in man -

equi val ent which was calculated based on the age and sex distribution of household 

members. Table 4 .12 shows di stribution of households by their labor force. Nearly half of 

the households (47.4%) had labor force size less tban 2, and 6 households (1. 5%) and had 

greater than 6. 1 in 1993/4. After fi ve years, higher percentage of tbe bouseholds had 

labor force of 2. 1 to 4. During the same time, only 7 bouseholds had labor force size of 

greater than 6. The average labor force size of the sample had increased by 18.8% from 

2.56 in 1993/94 to 3.04 in 2007/8. The paired sample t-test also indicates statistically 

signifi cant difference in mean labor force size of tbe households between the two years 

(P<O.OI). The mean man equivalent labor force size was large in mid-latitude area and 

the size was small in tbe higb land area. 

a e IS rI utton 0 T bl 412 n' t'b . fH ouse 0 S)y a or h Id b L b F oree lZe 
1993/4 2007/8 

Labor Force Size Frequency Percentage Frequency Percentage 

<2.0 185 47.4 122 31.3 

2.1 - 4 150 38.4 172 44.1 

4.1 -6 49 12.5 89 22.8 

6. 1 + 6 1.5 2 0.5 

Total 390 100 390 100 

Mean 1. 21 ( 1.71) 0.79 (0.75) 

{ -9.474 • 
-Source: Survey data , February, 2009 

Health Status: The household heads were asked to evaluate the changes that slhe has 

observed concerning tbe health situati on of the family members during the time of survey 

in relati on to th e condition before five years. 78.7% of the respondents avowed that the 

health status of their family member was well wllile the remaining heads reported health 

problem of their household members. For 69.9% of the heads reported health problem of 

their househo ld members, the reason fo r poor health was high cost of treatment. Distance 

to health center is the other reason stated by the remaining households. 
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iii) Physical Capita l 

Variables that were considered as physical capitals are ownership of farm equipments, 

size of li vestock owned, distance from market center, and distance from all-weather 

and/or dry weather road. As for other variables, distances from market place and main 

road were asked for two periods of time. Since the di stance from the two has not changed 

between the two years, the data for 2007/8 was used for analysis. This is because the road 

was constructed before fi ve years and no new market center was establ ished in the study 

tabyas during tbe last five years. 

Farm Equipme/l/s: The respondents were asked whether they had farm equipments such 

as plough, woke sickle, hoe, draught animals etc. The respective percentages of 

households who had all equipments, some equipment, and no equiprilent before five years 

were 33.6, 26.2 and 40.3. After five years those which had all farm equipments has 

increased to 36.9% whereas those wh.ich had no equipment decreased to 37.9%. 

T bl 413 0 a e wnership a f F arm R E esource eqUlpments 0 fH h ouse aids 
1993/4 2007/8 

Farm Frequency Percentage Fr equency Percentage 
Eq uipm ents 

<2.0 131 33.6 144 36.9 

2. 1 - 4 102 26.2 98 25.1 

4.1 -6 157 40.3 148 , 37.9 

Total 390 100 390 100 . 
SOUice. Survey data, February, 2009. 

Household heads who stated that they did not have farm equipments include those who 

have no farm land, and those that have rann land but not draught ani mals. Those who 

have land but not oxen entered into share cropping arrangements to plough their land. 

Households which do not have fa rm land depend on off-farm and non- fanTI activities. 

Lives/oc/, OWllership: The size of livestock that a household owns is given in Tropical 

Livestock Un it (TLU). The average number of TLU that households owned in 1993/4 

was 2.55 with standard deviation of 2.65, which increased to 2.95 Witll decreased 

standard dev iation of 2.63 in 2006/07. The paired sample t-test shows statistically 
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significant difference in the mean TLU that households own (P<0.01). As one can see 

from table 5. 10, half of the households (50.5%) covered in the survey had less th an 2 

TLU in 1993/94 while the fig ure decreased to 44. I % after fi ve years. The percentage of 

households with TLU of 2.1 to 4 decreased between the five years gap. 22 % of the 

households did not have livestock during the time of survey. More than hal f (52.3 %) 

affinned lack of income to buy breading animals as a reason for not having li vestock. The 

other reason mentioned by 24.4% of the household heads was lack of grazing land. 

Livestock disease was the third reason stated by 21 % of the heads. Similar to land 

holding, households in the low land area have relatively large size of tropical livestock 

units (3.2) . The mean livestock sizes are 2.96 and 2.84 in the mid-altitude and high land 

areas, respecti vely. 

Tab le 4.14 Distribution of Households by Livestock Ownership 
The First 10 Years The last 5 Years 

TLU (1993-2003) (since 2003) 
Frequency Percentage Frequency Percentage 

<2.0 197 50.5 172 44.1 

2 1 - 4 lO8 27 .7 lO3 26.4 

4. 1 -6 55 14.1 65 16.7 

6. 1 + 30 7.7 50 12.8 

Total 390 100 390 100 

Mean 2.55 (2.65) 2.95 (2.63) 

t - 5.142* 
Source: Survey data, February, 2009. 

iv) Financial Capital 
Data on financial capital of the households were collected with regard to whether they 

received credit, remittance, and saved in cash or kind. In this study, access refers to 

whether the household heads recei ved cred it and remittance. 

Access to Credit: The largest percentage of the respondents didn't receive credit during 

both periods (84.6% in 1993/4 and 81.35 in 2007/8). With respect to those who have 

received credit, the change between the two periods was also insignificant as only 13 
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household heads who did not borrow in 1993/94 borrowed after five years. The figures 

general ly show limited access of househo lds to credit services. 

T b a Ie 4.1 5 Distribution of Respondents by Financia l Capital 
Finn an. Credit The First 10 Years Las t 5 Months 
Capita l Access (1993-2003) (since 2003) 

Freq % age Freq %~~e 
Received Yes 60 15.4 73 18.7 

Credit No 330 84.6 317 81.3 
Saved Yes 2 13 54.6 224 57.4 
Birr No 177 45.4 166 42.6 

JGrain) 
Received Yes 11 2.8 10 2.6 
Remittan 

ee No 379 97.2 380 97.4 

Source: Field Survey February, 2009. 

S avings: The heads were asked whether they saved in cash or kind to use in the case of 

emergency. As shown in tabl e 5.13 , 54.6% of the respondents stated that they saved in cash 

or kind in 1993/4. The number of households that saved birr or grain has increased to 57.4% 

after five years. Those which didn' t save decreased from 45.4% to 42.6% between the five 

years interval. 

Remittance: The percentage of households that received remittance was insignificant during 

both periods. The figure was 2.8% in 1993/4 and 2.6% in 2007/8. 

v) Social Capita l 

Data on social capital was collected by asking heads of households of their membership in 

local Conununity Based Organization (CBO'sO and their level of decision making in those 

CBO's in which they are members. The local CBO's considered were Mahiber, Iqub and 

Idir. 

Membership in CEO 's: Of the 390 households surveyed in the study, 349 of them (89.5%) 

said that they 'were members in at least one local COI1UllUility based organizations. Only 

10.5% responded that they were not members. 

Index of Decision Making ill CRO 's : The household heads were asked to subj ectively 

evaluate whether their level of decision making in those CBO's in which number of their 

members is high, medi um or lo w. Their responses were respectively scaled as 2, I and O. 
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The va lue of 0 shows that the head does not participate in decision making, and the value 

of I shows max imum in volvement in decision making. 

Table 4.16 Distribution of Respondents by Decision Making 

Decision Making Index Frequency Percentage 

0.0 - 20 74 19.0 

0.21 - 0.40 115 29.5 

0.41 - 0.60 159 40.8 

0.6 1 - 0.80 41 10.5 

0.81 + I 0.3 
Total 390 100 

Source. Field Survey February, 2009 

As can be seen from table 4.16, for larger percentage of the respondents (40.8%), tbeir 

decision making index was between 0.41 and 0.60. For nearly half of the respondents 

(48.5%), their index of decision making was less than 0.40. The index was found to be 

greater than 0.81 only for one respondent. 

4.4 Correlates of Sustainable Rural Livelihoods 

Households employ different strategies to achieve certain desired livelihood outcomes. 

The outcome is derived from the assets that are found at disposal. Thus, the sustainabili ty 

of the livelihood outcomes of households depends on the changing pattern of their 

demographic patterns and livelihood assets. Tills sub topic examines the role of 

household level demographic dynamics and changes in livelihood assets in achieving 

sustainable livelihood. 

1. Livelihoods Slis/aillllbility Matrix 

The study gives emphasis to economic and environmental sustainability di scussi ng its 

link with land-use/cover change along with its impli cation on li velihoods. The former 

was measured in per capita equivalent of a household. The minimum level of per capi ta 

income to identify households in tenTIS of their economic sustaillability was US$ 0.45 ' . 

This value was selected based on poverty line that the Ministry of Finance and Economic 

Deve lopment (MoFED, 2005) used to estimate percentage of population li ving below 
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poverty line. Thus, the livelihood of a household was at least U8$ 164.252 . For both years 

(1993/4 and 2007/8). Land productivity of thc two periods was used as a, proxy variabl e 

for cnvirorunental sustainability in which its productivity for the latter period should be at 

least equa l to that of its producti vity before fi ve years. The livelihood of households that 

fulfilled these two criteria was considered to be sustainable. 

Table 4.17 Livelihoods Sustainability Matrix 
Per Capita Income pcr year (U8$) Land Productivity 

1993/94 2008/09 Decreased Unchanged Increased 

< 164.25 < 164.25 # (47) # (89) # (48) 

< 164.25 < 164.25 # (56) # (19) # (45) 

> 164.25 > 164.25 # (19) S ( 10) ** (57) 

Based on the sustainability matrix given above, only 67 households fulfilled the criteria 

of static and dynamic sustainability. That is the li velihood of only ' 17.2% of the 

households is found to be sustainable, About 47% of the sample households live below 

pove,1y line of U8$ 0.45 in 2008/09 . For about 5% of them improved per capita had 

taken place at the expense of land productivity improvement. The chi square test of 

association between land productivity and per capita income was found to be significant 

(P<O.O I ) wi th x2 value of 76.061 and degree of fi'eedom of 4. Using the test proportion of 

0.07, the binomial test shows statisticall y significant difference between households with 

sustainable and unsustainable livelihood at 1% significance level. 

2, The Bi - Variant Analysis 

Chi square test was used to examme whether there exists association between the 

dependent variable and the set predictor variables. The dependent variable is 

sustainability whi ch was assumed to be influenced by demographic dynami cs and 

changes in livelihood assets. The results are sununarized in the tables 5.33 and 5.34. 

Figures in paren theses arc number ofhouschoJds categorized under that cell 
•• shows dynamically slistai nable li vel ihood 

# shows statistically unsustainabl e/desperate househo ld 
S shows statisti cal ly sus tainable li velihoods 
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2. 1 Demographic DYllamics ami S lIstainable Livelihoods 

Age of the household head is one of the demographic variables that were found to be 

re lated to livelihood sustainability. The respecti ve percentages of households headed by 

persons in the age gro ups < 35, 36 - 54, and greater than 55 that achieved sustainable 

live lihood are 4.8, 23.6 and 14.3. This shows tbat the livelibood of households with 

middle-aged household heads was more sustainable than those headed qy younger and 

older aged household heads. Tbe chi -square test also indicates statisticall y signifi cant 

associati on between the age group of househo ld heads and li ve lihood St.stainabi lity 

(PP<O.OI). 

With regard to sex of the head, the livelihood of male beaded households was more 

sustainable than their female counter parts. Among 294 male headed households included 

in the sample, the liveli hood of 22% of them was fo und to be sustainable; while the 

fi gure is 2.1 % among 96 female headed househo lds. From households with sustainable 

live lihood, 975 of them were headed by males. The association between sex of the head 

and livelihood sustainabi lity is found to be signi ficant at 5% level of significance. 

As far as the relationsh ip between livelihood sustainabili ty and adult eq~iva l ent family 

size of a household is concerned, the percentage of households with sustainab le 

livelihood was 23% for households with fam il y size of less than 4.25 adu lts. Among 

households with family size of greater than 4.25, only the li veli hood of 10.3% was 

sustainabl e. The Pearson chi-square tes t also shows statistically significant (P<O.O I) 

relati onship between fa mil y size ancllivelihood sustainabili ty. 

The relationship between change in dependency ratio of households and sustainabili ty of 

their li velihood was found to be statistically significant. For about 23 .6% of households 

with sustai nab le livelihood, their dependency ratio, the liveli hood of 92.8% was 

unsustainab le. It indicates that livelihood unsustainability .s over-represen ted among 

households with increased dependency ratio. 
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2.2 Changes ill Livelihood Assets 

Much has been said about the role of changes in li velihood assets in sustaining 

livelihood. Land. the crucial asset to rural people, plays significant role in their life. As 

noted in table 5.34 below, among th e households with sustainable livelihoods. 67 .2% of 

them had a land size of greater than I ha (mean land size of the sample). On the other 

hand, of the households with land size of less than I ha, the livelihood sustainab ility is 

stati sticall y significant (P<0.05). This indicates that, given limited modem agricultural 

input, small land size yields low production. 

Literacy rate of the household head is one of the human capitals related to livelihood 

sustainability. In thi s regard, as shown in table 5.34, among the households which 

achieved sustainable livel ihoods, 91 % of them were to be headed by literate persons. 

This difference of livelihood sustainability due to literacy status is confirmed by 

stati stica lly significant chi-square test (P<O.O I). The result is consistent with findings of 

other studies that households headed by illiterate household heads have high incidence of 

poverty (Tsegazeab, 2003) and low level of participation in soil and water conservation 

activities (Chalachew, 2004). Health status of household members, the other kind of 

human capital, was signi ficantly related to livelihood sustainabi li ty as 95% of the 

households which stated poor health status of their household members had not achieved 

sustainable livelihoods (P<O.O I) . From the total number of households for which 

li velihood was sustainable, 94% of them have improved health status during the last 

fifteen years. 

As far as rural li velihood is concerned, labor force size of a household is an indispensable 

asset. In this case, livelihood was found to be sustainable for 79% of households with 

increased size labor force . The relationship was, however, not statisticall y significant. 

This could be attributable to marginal return to labor productivity. If labor force has 

increased on a limited size of farm land, it causes a declining retum to production. A 

study by Degefa (2005) in Ernessa and Gabri woredas of Oromia Zone in the Amhara 

Regional State showed that due to surplus labor supply there is prevalent problem of 

unemployment and underemployment. Simi larly, a study by Tsegazeab (2003) in rural 
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N0I1h Shoa found worsening li ving standard with mcreasmg labor force due to low 

prod uctivity of labor. One of the key informants in FGDs conducted in the study area also 

replied that: "We are spending the resources we have an education of our children. Let 

alone the illiterate. the educated younger themselves are returning back to rural area and 

claiming the small plots of lands we have ... " Thus, unless alternati ve sources of income 

in non-agricultural acti vi ties are available to use the surplus labor, its contribution to 

sustainable rura l livelihoods is limited. 

Regarding ownership of livestock and li velihood sustainability, statistically significant 

(P<O.OI) association was found between the two. Of the total respondents, the size of 

li vestock has increased for 34.5% of them; and the livelihood of 30.2% of them was 

susta inable. Generally, from those households with sustainable livelihoods, livestock 
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As to the social capital of the households, participation or membership in CBOs was 

insignificantly related to livelihood sustainability (P>0.05). On the other hand, there 

existed significant index of decision making and livelihood sustainability. Among 

household heads with high index of decision making (>0.50), the livelihood of 46% of 

them was sustainable. Similarly of the 67 households that achieved sustainable 

livelihoods, the index was >0.50 for 83.5% ofthem. 

Among the households that achieved sustainable livelihoods, 44.8% of them live in the 

high land area while the remaining 37.3% and 17.9% live in the mid-altitude and low 

land areas of the study area, respectively. However, the chi-square test shows 

insignificant association between agro-ecological location and livelihood sustainability 

(x2=0.912, df=2, p=0.634). 
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PART TWO 

4.5 Land-Use/Cover Dynamics Analysis 

A. Changes in Land- Use ICove,. 

Land cover maps of the two adjacent woredas for the two years ofreference derived from 

interpretation of the remotely sensed images are depicted in Maps 4 and 5. For clarity, a 

brief definition ofthe various land use/cover types is presented as follows: 

Description of the land use/cover classes identified in the study arca 

Land cover category Descri pti on 

DefimtlOn source: Social SCience Research Report Series, # 29. MU Press. Addis Ababa 

(Woldeamlak Bewket) 

Forest Areas covered with dense growth of trees that formed nearly 

closed canopies (70-100%). This category included plantation 

forests, mainly eucalyptus and junipers, mixed with regenerating 

"indigenous" species of trees and bushes. 

Moderately disturbed Uncultivated land containing scattered natural trees and secondary 

forest land 

Woodland 

Shrub lands 

Cultivated lands 

Grazing lands 

Open water 

undergrowth. It contains some isolated big local trees. 

Areas with spares trees mixed with short bushes, grasses and open 

areas; less dense than the forest. 

Areas covered with shrubs, bushes and small trees, with little 

useful wood, mixed with some grasses. Some riverine trees were 

also included in this category. 

Areas used for crop cultivation, mainly annuals. 

Open grassy areas used for communal grazing, as well as bare land 

that has very little or no grass cover (exposed rocks) but with the 

same tone on the air photos . 

Areas covered by water bodies like small lakes , water streams, ponds 

ilTigation and other purpose (like drinking water) dams 

Aquatic Vegetations Any vegetation species of perennial water plants, found widespread 
in lakes, streams, ri ver banks , inside water bodies, and coastal 

waters etc ... 
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Built-up Areas 

Settlements 

Map 4 

Various structures built for the purpose ofSWCs, conserving natural 

resources, check soil erosion, develop water schemes, small 

irrigation etc . ... by government and/or NGO rural intervention 

projects. 

Homesteads used for shelters/residence by people living in the 
study area; Eucalyptus, which are commonly found around 
homesteads, were also included in this category. 

1993/4 Land-Use/Cover Map of the Study Area 
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Map 5 200718 Land-Use/Cover Map oftbe Study Area 

Legend 
• T\.Ikul sm.m.nt 

/'V R ... 

00.512 
M Kl~ 

Source: Ministry of Water Resources (MaWR) and thelntemational Livestock Research Institute (ILRI) 

Seals 1:50,000 

Change in Forest Land 

Land cover under dense forest showed a considerable decline over the analysis period. 

And this matches with the sample household respondents' perception regarding forest 

land decline. In the study area, much of the forest cover was found on the steeper and 

upper slope positions of the landscape. In 1993/4, dense forest cover was 34% (1117.3 

ha) of the area of the two woredas which was reduced to 4% (162.8 ha.) in 2007/8. 

Between 1993/4 and 2007/8, forest cover decreased by 64.4%. The average decrease was 

32 ha. Per year, giving an average annual deforestation rate of 2.9%. This is an indicator 

of considerable transformation of forest land to other land cover categories. As a result, 

out of the 1993/4 forest land, about 72.5% (809.7% ha.) was changed to cultivated land 

and settlement, 8.5% (94.4 ha.) to bush and 6.1%(167.8 ha.) to degraded land categories. 

Thus, only 13.0% (145.4 ha.) of the 1993/4 forest land remained unchanged. This reveals 

that in the two neighbor woredas under discussion, forest removal for cultivation and 

settlement forms the major reason for its destruction. However, little transformation was 

made from other land covers to forest land category. As a result, only about 17.4 ha of 
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forest land was gained which, together with 145.4 ha retai ned from 1993/4, made a total 

of 162.8 ha in 2007/8. 

Change in Moderately Dis/llrbed Forest Land 

The moderately di sturbed forest land covered 14.1% (463.7 hal in 1993/4, and was 

completely transformed to other land cover categories. The relative ly high percentage of 

transfonnati on to degraded land reveals that, in 1993/4, much of the moderately di sturbed 

forest cover system was on the verge of destruction. The 45.1 % transformation to 

cultivated and settlement land reconfi rms the importance of clearing of uncultivated land 

fo r cultivati on and settlement. It is also an indication of the littl e rehabilitation and 

reforestation attempts in recovering forests during the 15 years or so analysis period. 

Table 4.1 8 
Land-usc/cover Dynamics between 1993/4 and 2007/8 in Adwa an~ Lae'lai 

Maichew Woredas ill Tigrai Regional State. 

Land cover class Year % Change bin 
1993/4 2007/8 1993/4 and 200718 
th,) ('Yo) (ba) (%) 

Forest land 1117.3 34 162.8 5.0 - 85.4 

Moderately di sturbed f l 463.7 14.1 - 100 

Bush land 11 8.7 3.6 177.9 5.4 +49.9 

Degraded land 0.06 0.02 359.0 10.9 + 99.84 

Cultivated & settl ement 1592.3 48.3 2592.3 78.7 +62.8 

Total 3292.02 100 3292.02 100 

Source: 8I1a/ySI: .. 01 L Ulle ml'" data (panchromatic images) obtained from Minls/ry 01 Waler Resources (MaWR) and the 

In/emotional Livestock Research Instllute (fLRI) 
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Table 4.19 
Extent of Land Converted from Each Category to other Land Cover Category 

between 1993/4 and 2007/8 

Change from Changed to Area in (ha) (%) 

Forest land cultivated 809.7 72.5 

bush land 94.4 8.5 

degraded 67.8 6.1 

unchanged 145.4 13.0 I 

Moderately disturbed cultivated 209 45.1 

bush land 9.7 2.1 

degraded 239 51.5 

Forest land forest 6.2 1.3 

unchanged 0 0 

Bush land cultivated 73.4 61.8 
degraded 2.5 2.1 
forest 1.1 0.9 
unchanged 41.7 35.1 

Cultivated and bush land 32.2 2.0 
degraded 49.8 3.2 

Settlement forest 10.2 0.6 
unchanged 1500.2 942 

Woodland cultivated 209 43 .2 
degraded 239 3.2 1 
forest 6.2 0 
unchanged 0 3.2 

Shmb lands culti vated 209 37.4 
degraded 239 24.1 
forest 6.2 0.3 
unchanged 0 3.21 
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unchanged 

209 
239 
6.2 
o 

17.1 
9.21 
o 
2. 1 
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International LiV{~SfOCk Research Institure (fLR!) 

Change in Bllsh Land 

As can be seen in table 4.18 above, the bush land category showed a slight increase from 

3.6% (118.7 hal in 1993/4 to 5.4% (177.9 hal in 2007/9 in tbe study area. This reveals an 

increase in bush land category by 49.9% over the last 15 years analysis period. The 

increase is gained from forest, moderately disturbed forest and cultivated and settlement 

land cover categories. Much of the gain was from forest land suggesting an ex istence of 

forest quality degradation in the study area. Bush land also transformed to cultivated land 
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modemtely disturbed forest category might bave been at a critical stage of degmdation in 

the period 1993/4 aerial pbotogmphs and probably an absence ofrebabilitation activities 

(the civil war between TPLF and the Derg was at its peak in the two woredas, for 

example, in the years 1987 - 1990) in the study area caused its degmdation. A gain from 

forest land is also an indicator of the existence of severe degmdation of forest land within 

tbe analysis period. The existence of isolated trees in gullies of degraded land (table 4.19) 

means it was tmnsformed from forest land via process of deforestation. 

Figure 3 
of Land-use/cover 

Intemational Livestock Research Institute (fLRI) 

Change in Cultivated and Settlement Land 

Considerable expansion of cultivation and settlement land was observed from 1993/4 to 

2007/8. During the analysis period, this land cover category contained the largest portion 

of the study area. It contained 48.3% (1592.3 ba) in the year 1993/4 and 78.7% (2592.3 

ba) in the year 2007/8 ofland of the study area. This showed a total increase for 62.8% 

between 1993/4 and 2007/8. The increase avemged to 33.3 balyear, giving a mte of 
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expansion of 2.1 % per year. Also, on the year 1993/4 aerial photograph, isolated big 

remnants of local trces ex isted in some cultivated plots, suggcsting recenl'transfonnation 

afforest to cultivate and scttl ement land category of those land plots. This was verified in 

February 2009 during fi e ld observation. This expansion in fi eld culti vation and settl ement 

land probably suggests that, in tbe study area, food crop supply was achieved througb 

fann land expansion rather than intensification. 11 may al so impli cate an ex istence of hi gh 

population pressure with an increasing demand for arable, settlement and charcoal/fire 

wood resources. As di scussed above, culti vated and settlement land encroached all non­

cultivated land cover categori es (table 4. 18). This land cover category also showed a 

slight transformation to degraded land (3.2%), bush land (2.0%), and forest (0 .6%) land 

cover categories. Thus, much of the transfonnation is to degraded land and the least is to 

forest land . This reconfinns that, in the srudy area, little effmi has been made to 

rehabilitate thc degraded land through reforestation for over a long' period oftime through 

reforestation programs. There fore, this study generall y indicates a presence of a 

sequential change of forest to cultivated/settlement and , finally, to degradcd land cover 

category. 

In summary: -

1993/4: Most of the area was occupied by croplands (36%), followed by woodlands 

(28%) and open grazing lands (25%). Forest and shmb lands covered some 1.6 and 9.5% 

of the total area of the study area, respectively. 

2007/8: The largest proportion of the two neigbbor woredas remained under croplands by 

2007 as we ll. But it had shown an increase, by more than 9.7 ha per annum between 

1993/4 and 2007/8, to account for 65% of the total area of the two woredas by 1993/4. 

The increase of cropland area was corresponding to the growth in popul'ation numbers. 

Areas of forest lands, wood lands and open grazing lands showed a decrease over the 

same pe~The decrease was very high for the forest lands and open grazing lands; it 

decreased !i'om nearly 25% of the total area of the study area by 1993/4 , and on ly 1.3% 

by 2007/8. This represents a ra te of decrease of nearl y 8 ha per annum. In addition to the 

growth of population , the decrease in th e area of grazing lands was possibly due to the 

nati ona l level land reform of the 1975, which should have allocated a good pmt of the 
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grazing lands for lands for landless peasants. Human settlements emerged as a land cover 

type in the study area between 19993/4 and 2007/8, and accounted for 2.4% of the total 

area. 

Table 4.20 Analysis orLand-use/cover changes in Adwa and Lae'lai Maichew 
Woredas between 1993/4 and 2007/8 

Land-use/cover 1993/4 200718 Percentage Rate of 
chanee Area(ha) Percentas!:e Area (ha) Chanee 

Aciii3tic Vel!etations 76.78 0.56 97.07 0.7 -4.32 

Built-1IIl Areas 190.29 1.38 363.58 2.64 +16.3 

Cultivated Land 10942.10 19.31 11805.58 85.56 +80.9 

ForestLand 13.5 1.62 14.2 1.70 +5.2 

Grazinl! Land 410.12 2.98 257.88 1.86 -94.7 

I Ooenwater 563.62 4.08 402.41 2.91 -1.6 

Shrub Land 1410.99 10.22 758.186 5.49 +60.0 

Woodlands 234.7 28.11 118.6 14.21 -49.2 

Settlements - - 20.0 2.39 +100.0 

Total 71,330 100 71,330 100 -

Source: analysis of LUILe analysis of mwdata from MaWR and fLRI 

Over the fifteen years considered, the major changes were the increase of the cropland 

and shrub land areas at the expense of the open grazing and woodland areas (see Maps 4 

and 5). Unexpectedly, the forest cover showed an increase, but only very slightly. This 

increase is attributable to the massive reforestation and afforestation activities during the 

post Derg period and the planting of trees at the household level. As in many places 

throughout the country, there existed some afforestation undertakings by the community 
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during the Derg regime too. The little success achieved by this contributed to the 

increased area coverage of the forests. Much of the tree species planted by then local 

agricultural offices were junipers and euca lyptus varieties. The most important factor for 

the increased area coverage of forests is, however, the household level planting of trees, 

as a response to the growing scarcity of natural forests for various uses. At early 1990's, 

the entire forest area was under indigenous species; whereas by 2007/8; ahuost all the 

forest are of eucalyptus species. 

B. Causes oILand-use /Cover Changes 

Land cover changes are caused by number of driving forces spanning from natural to 

human (Meyer and Tuner II J 994). While impacts of the natural driving forces such as 

climatic change are felt only over a long time period, impacts of the human drivers are 

immediate and radical. Of the human factors, growth in population numbers is the most 

important under the Ethiopian setting (Humi 1993) and generally in the underdeveloped 

countries (Humi 1993; Mortimore 1993). For the study area, it was not possible to obtain 

consistent population figures [or 1hl;; last [jfteen years because such socioecollmuic data 

are organized along administrative levels which have been continuously ,structured. But 

the population growth rate to the national Icvel shows that there has been an increasing 

population pressure on the land resource base. Along with the growth in human 

population, increase in the livestock population is to be expected . Hence, the growing 

human population had celtainly been the most important factor to the observed land 

cover change through greater demands it imposes on land for cultivation and s~ttlement 

and on trees for fuel and construction purpose. 

a c T bl 421 F actors c 'b . ontn utlllg to L d an -usc cover c anges / h 
Response (%) 

No Factor for land-use/cover Change Yes No 
I Government policies/interventions 32.4 67.6 
2 NGO/CBO intervention 2.8 97.2 
3 Local peoples' attitude to the enviroruuent 66.5 33.5 
4 Others (if any) 3 -

For the majority of the households (66.5%), the .local peoples' attitude towards the 

environmen t is the major factor wh ich is responsible for the ongoing land-use/cover 
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change. Other factors include govemment policieslinterventions in different times 

(32.4%), non-government/civic based organizations' interventions (2.8%) and about 3% 

of respondents mentioned other additional factors respectively This suggests that, people 

in the study areas are realizing that they themselves are the major causes of the negative 

consequences of land-use/cover dynamics (see table 4.21 ). 

a e T bl 422 L / and-use cover Ch anges Eff ect to L' Ivclihoods 
Response (%) 

No Land-use/cover Change's Effect Yes No 
I Positively 34.7 65.3 
2 Ncgatively 782 21.8 
3 Do not know 16 4 
4 Others (if any) 6 0.2 

The respondents were also asked about how the changes in land-use/cover they observed 

in their area have shaped the livelihoods. As can be observe from table 4.22 above, the 

majority 78.2% of them responded that the changes have negatively affected the 

livelihoods in their areas and themselves. For the other 34.7%, the story is different in 

that they said they have witnessed a positive change. These household heads are, in most 

cases, the ones who benefited fi'om the community based natural resource management 
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4.6 Soil Erosion 

A. Magnitude and Rate oj Soil Loss by Riling 

Table 4.24 below shows the total length and volume of rill s in all of the surveyed fi elds. 

The total number of the rills was 34 with a total length of 86 1m. This fi gure represents 

rill density of202.8m/ha. The total volume of all the rill s was 98.5ml (23.2ml/ha) . This is 

equivalent to 25.52t/ha of soil loss given the soil bulk density of 1.1 g/cm] Because of the 

exclusion of the in Terrill erosion, the measured rill erosion rates underestimate the actual 

rate of soil loss. According to Gofers (1991), the contribution of in Terrill erosion can be 

more than 30% of tbe total soil loss in fields where rills are present. Assuming that the 

measured rill erosion rate underestimated soil loss by 30%, the actual soil loss rate was 

around 36.5t1ha. 

T hi 424 T I L a e ota engt h dVI fhRill 'D an o ome 0 t e sm amage dA reas 
Rill parameter Measured quant.i ty 

Length (m) 861.00 

Volume (m') 98 .50 

Damaged area (m") 432.70 

Damaged area out of total area (%) 1.02 

,.". . '. . . . . .. .., , . , Sour ... , . Ad\\<l emu L.l ,In! \1,IIClh .. 1V \\ or~dl!S offlo.;es lor Ag.llclillure ,md Rurul D<.;\dopmUh (\\ oAf{D, 

The total area of actual damage, the surface area covered by the rills themselves, was 

432.7m2 (Table 4.24). These areas show the direct impact of rill erosion on producti vi ty 

of the cultivated fields via reduction of the tota l areas. However, the impact of rill erosion 

is much more than just a reduction in the area of productive land. Rill erosion is a result 

of surface runoff and associated sheet wash, which is process that selectively removes 

fine material and organic matter that are very important deterrni/lants of land 

productivity. On the other hand , the area of actual damage as a proposition of the total 

land area can give a clue as to the type of SWC that will be required. That is, the quantity 

of soil lost can be the same while the total area damaged is different, as in the case of 

several sma ll rill s and a single large gull y. In the case of the former, soil and water 

conservation measures should be covering the whole fi eld like mulch ing; whereas in the 

case of the latter, measures against the single gu ll y will suffi ce. 
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Soil loss showed stronger and more sign ificant correlation (at P<O.O 1) with rill depths 

(R'=OAOO) than widths, which are having important implications on the soil and water 

conservation types that can bc recolTUllended. Depth was, hence, used to classify the rills 

into size categories. Accordingly, tluee classes of rills were identified: small (shallow) 

(:20cm), medium (2 l -25cm) and large (2"26cm). Following this classification, 35% of 

the total rills were in the small and 50% in the medium size classes. The large rills were 

the least in number 15% or the total. Many of the small rills ended within individual 

fields and caused sedimentation problems. Though the sediments were left within field 

boundaries, fine material s and organic matter, which play vital roles in soil productivity, 

were obviously leaving fields suspended by surface runoff. 

The medium rills contributed the largest share to the total soil loss, matching with the 

number of the rill s. However, the contributions of the small and medium rills to the total 

soil loss and total area of actual damage were less than their proportionate contribution to 

the total number of the rills. On tbe other hand, the contribution of the large rills to total 

soil loss and area of actual damage by far exceeded their proportionate contribution to the 

total number of the rills. This reveals the existence of a positive and significant 

relationship between the depth and, width and length dimensions of the rills. Obviously, 

it is easier to control soil erosion by the fewer but larger-sized rill s than th e small but 

numerous rills as it will be requiring, say, construction of check dams and single grassed 

waterway. 
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B. Processes and Immediate Causes of Rill Initiation and Development 

Rill fotmation starts at the beginning of the rainy season. The beginning of the rains is the 

end of the long dry season over which all cultivated fields have stayed as communal 

grazing grounds and the soil has been exposed to the vigorous sun. This means that the 

soil is largely bare by that time, which increases its vulnerability to erosion. The monthly 
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di stribution of the rainfall in the area as observed at the meteorological station of Adwa 

town as shown in Fig. 2. The rain fall is unimodal, extending from early February to end 

of September with a peak in August. It shows high concentration which has important 

implicati ons on runoff generation, erosion and soi l and water conservation measures. 

Mean Monthly Temperature (T) and Precipitation for Adwa Metrological Station (2008) 

J F M A M J J A S 0 N D Annual 

T (0C) 15 17 16 17 18 18 18 17 16 15 15 15 17 

P (mm) 46 79 71 91 51 12 211 296 196 96 65 90 1304 

S()urCt': Nutifll/(ll :\fell!/lw/ul:iwf ,f.ierl>iC't! Agellcy (NMSA) 

Both total amounts and few erosive stOims were observed to he important in the process 

of rill erosion . Rills were initiated mostly by few destructive storms, but thei r continued 

growth throughout much of the wet season was the effect of the accumulative total 

rainfall. As was observed during the fieldwork, once they were initiated, most of the rills 

grew in length, depth and width throughout much of the wet season. -this growth of the 

rills, whi le the land cover was and subsequent sedimentation by the cover itself. 

However, some of the ri ll s, without suffici ent protection to maintain their structures and 

sustain thei r flow, di sappeared soon after tbeir formation due to sedi mentation. On the 

other hanel, new rills continued to form throughout the wet season ·until th7 crops grew to 

heights that cou ld effectively cover the ground surface and protected the soil. The 

formation of new rills in the later periods of the wet season was an effect of the hi gher 

antecedent mo isture condition that contributed to generation of more runoff. So, the net 

effect was that maximum number and length of the rills will be attained towards the end 

of the wet season in almost every field. 

As was observed in the fi eld, the immediate causes of the rill formation and development 

cou ld be classi fi ed into three categories: withi n-fi eld concentration of runoff, runoff from 

upslope areas and breaking or overflowing of traditional ditches meant for soil 

co nservation , loca lly known asfeses. However, it was not possible to preci se ly determine 

the number of rill s fonned and/or the quantity of so il lost attributable to onl y one of the 
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three causes due to the interaction with one another. For instance, runoff from upslope 

was, in some of the cases, the case for the destruction of the Jeses and subsequent 

formation of rill s. Within fie ld concentration of llmoff cased format ion of ri lls, and in 

some other causes, it was a cause fo r the destruction of the Jeses. Therefore, these tluee 

factors were interacting in complex ways, finally lead ing to a common consequence-loss 

of the soil. 

In cases where the within-field concentration of runoff apparentl y the most important 

cause, the ri lls fo nned were small and ended within the fields themselves. Practically, 

these small rill s simply translocation soil material within a single fie ld, which will be 

redistributed by ploughing duri ng the next agriculture season. Nonetheless, the within 

transfer of soil material also causes losses in land productivity by the erosion in a part of 

the fie ld and by the deposition in another. Thus, it causes both the on-site and off-si te 

costs of the process. The within-field concentration of runoff was accompanied by large 

volume of flow from ups lope. areas; all of the fields received I1moff from fields in the 

upslope position. The sources of the runoff were cul tivated fields. 

The runoff generated within-field combined with the coming from upslope areas not on ly 

formed a network of rills, but also was a major cause for the overflowing or breaking of 
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4.7 Vulnerability Context 

As discussed in the li terature review part of th is thes is, vulnerabi lity context, is the 

ex ternal environment which is beyond the control of the households, includes trends, 

shocks, and seasonabili ty. Although households can not overcome these problems al least 

in the short run, they use di fferent strategies to minimize its impact on their livelihood. 

These elements of the external environment and tbe coping mechanisms of the bousehold 

are explained below. 

4.7.1 Trends, Shocks, and Seasollability 

i) Trends: ln this study, the trends of popu lation and resources in the study area 

are examined based on the data obtained from secondary sources, focus group 

discussions, and key informants. 

Pop Illation Trend: Ethiopia as a country in general and the study area in particular is 

characterized by rapid population growth rate. To show this trend in the study area, the 

change in the size of popu lation of the di strict was projected based on the growth rate 

calculated from the 1994 census data (CSA, 1996) and the 2005 statistical report of CSA 

(CSA, 2005). 

T able 4.25 Estimated P opulation S ize 0 f the S tudy Area 

Year Population Size Crude Density 

1993 64521 85.4 

1994 66044 87. 1 

1995 68162 89.9 

1996 70348 92 .. 8 

1997 72603 95.8 

1998 74932 98.8 

1999 77334 102 

2000 798 14 105.3 

2001 82374 1087 

2002 85015 112. 1 

2003 87742 115 .7 

2004 90555 119.4 

2005 93459 123.3 

2006 96745 128.2 . 

2007 99687 132.9 

2008 10340 137.5 

Source: Computed by the author from CSA data 
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Population size, forest area and soil feItility are closely related. As pointed out in table 4. 

25, population size has increased by about 3.2 % per year during the given years. Crude 

population density, the ratio of total popu lation to area of the district, also increased by 

about 36.2 persons per km ' between 1993 and 2008 which means that crude density has 

increased by 3.3 persons per km' per year. 

The respondents were also asked about the changes they observed in their area regarding 

to population size. As can be observe from table 4.27, 96.2 of them respond that 

population size is increasing. For the other 2.1 %, 1.3%, and 0.5% of the r~spondents, the 

size is decreasing, remaining unchanging and unknown, respectively. 

Tab le 4.26 Distributions of Respondents by their Perception about C hanges in 
Popu lation, Forest, and Soil Fertility (%) 

Increasing Decreasing Unchanged Unknown 

. Population Size 96.2 2.1 1.3 0.5 
Forest Area 2.3 95.6 1.8 0.3 
Soil Feltility 1.5 85.1 5.9 7.4 
Source: FJeld Survey February, 2009 

This increment of population has implication on the natural resource base of the area. 

With growing population, given thc natural resource based livelihood of the rural people, 

pressure on resources is expected to be high. That is, with high population growth, 

diminution of per capi ta land holding, absence of fallowing, land fragmentation, 

expansion of agricultural activity into fragi le environment, etc ... are expe,ted with all its 

adverse consequences on the livelihood of the people and the envirorunent. Such 

increased demographic pressure also leads to decreased agricultural labor productivity 

and increased food insecurity (Muluneh, 2003). 

Resource Trend: The two types of resources that were included in the survey 

questionnaire to coll ect information on the perception of the respondents on the trend of 

change were forest cover and soil feI1ility. As shown in table 4.26, almost all of the 

respondents (95.6% and 85.1%) observed the declining trend of forest area and soil 

fertility. The rcmaini ng 2.3% and 1.8% stated that it is increasing and unchanged for 

forest cover change, respectively; whi le 1.5%, 5.9% stated soil fertility is increasing and 

remains unchanged, respectively. It was also observed during the field work that area 
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which was once covered with forests and is now changed into fann land. Almost all of 

the FGD participants attributed tbis trend of resources to rapidly growing population. 

'Bejore some two to three decades one can arrive at forest areas after 
walking distance of few minutes. But now, due to population pressure 
almost all nearby forest areas were converted to farm land. Let alone 
forest area, we are lacking grazing lands for our livestock as people 
are cultivating those areas. ' 

The secondary data obtained from WoARD is also used to cross check with perception of 

the study participants. The data shows that tbe area of grazing land decreased by about 

6. 14% in one year from 9,842 ha in 1993/4 to 9,237.6 ha in 2007/8. An expert in 

WoARD also noted that forest that is found in the area is the one that is located at 

remotest area such as the sow-ce of Mereb River near Yeha highlands. Forests that are 

found in diffe rent pocket areas are abnost totally cleared, according to tbis informant, due 

to expansion of agriculture. 

ii) Shocks: Shocks refer to sudden problems which negatively affect tlie 
li ve lihoods of the people. In order to identify the shocks that the households 
experienced during the fifteen years analysis period, FGD and key infonnant 
interviews were used. Accordingly, livestock disease was the most common 
prob lem raised by the discussants in tile two agro-ecologies where the study 
was conducted. They stated that: 

The farm land productivity has been declining to the extent thaI we 

cannot even folfill our subsistence needs. To break this hardship of 
lives and improve our livelihood, we spend the limited resources we 
have on purchasing breeding animals. Unfortunately, the animals also 
died and/o r at least, suffered livestock diseases. 

A 61 year old man from the Woina-Degu 'a traditional agro-ecology state,d the sternness 

of the problem as fo llows: 

I had borrowed money from Dedebit Rural Micro Finance Institution 
(DRMFJ) and purchased an ox. The ox died. Now, J am left with no 
draught animal. My land will be remained uncultivaled unless 1 
solidI oxen from olher farmers or enter share cropping 
arrangements. 
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Trypanosomiasis is one of the highl y prevalent livestock diseases in the area . The socio­

economic profi le of the district prepared by the Tigrai State Regional Government 

(TSRG, 2005) also listed other types of animal diseases that are found in the area such as 

anthrax, blackleg, Afri can horse sickness, pesterollosis, and internal and external 

parasites. 

The other threat to the livelihood sustainability of the people is problem related to crop 

production. The FGD participants noted the adverse role that population growth plays in 

reducing crop producti vi ty through absence of fa llowing and fanning of unproductive 

land. Moreover, crop pests such as termites, shoot fl y, anny wonns, wcevils, monkeys, 

apes and birds are common crop pests in the area (Ibid). Smut and rust are also crop 

diseases that cause erop failure. 

Flooding, inadequate rain fall are also noted by discussants as a shock that affect crop 

production. For instance, data obtained from the WoARD show that 652.87 ha of land 

was affected by floodi ng in 1993/4. The frequent occurrence of torrential rainfall, 

particularly during summer time, was reported as a cause of severe so il erosion. 

iii) Seasonality: Cli mate is one of the important elements of the natural 

envirorunent that positively or negatively affects the livelihood of people 

particu larly those in rural areas. The spatio-temporal distribution of elements 

of climate detenn ine cropping pattern, cropping calendar, type of livestock to 

be raised and so on (Degefa, 2005). Since agri cu lture in Ethiopia is rainfed, 

the pattern of distribution of rainfall has close relationship with the livelihood 

of the people. The importance of hydrology in Ethiopia is stated by the World 

Bank Group (WE, 2006: xi) as follows: 

'Rainfall plays pivotal role in erosion, land degradation, reduced 
soil fertility and productivity, and siltation. Ethiopia 's high intensity 
storms cause significant erosion. The erosive effective of rainfali are 
significantly augmented by Ethiopia 's mountain, severe 
deforestation, and traditional agricultural practices of cultivating 
steep slopes withoUl protective measures. ' 
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The hi gh dependence of rural people on rain-fed agri culture and limited irri gation 

practi ces worsen the vul nerabi lity of the people to climate changes. In Ethiopia, there are 

cases where two ex treme weather cond iti ons affect the rural livelihood. Inadequate and 

unreliable rainfall causes the destruction of crops in tbe field, paJ1i culari y in kushets 

adjacent to drought prone neighboring woredas like Mereb Leke woreda to the north , 

Wera 'e Leke woreda to south east and Ahferom woreda to the east. On the other hand, 
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latter is fo und to be more prevalent in the study area. Even some informants stated that 

the problem of soil erosion is severe to the extent that they couldo ' t solve. ' 

4.7.2 Co ping Strategies 

Coping strategies are one or a combination of mechanisms that households use to reduce 

the negative impacts of external environment exp lained in the preceding section. Thee 

strategies that households use to cope with shocks and stresses can generally be classified 

into two: asset disposal strategies and adaptive strategies. The form er refers to the usage 

of li velihood assets that are accumulated during the 'good times' in the 'bad days'. It 

includes selling of oxen, selling other livestock, and selling household properties. The 

later shows the means of minimizing the impact of external environment by using 

mechani sms that are not related to asset disposal such as wage labor, borrowing money or 

grain, selling fuel wood and charcoal, and reducing meals. 

Table 4.27 Copping Strategies Used by Households During the L 5 Y ast 1 ea rs. 

The last 5 Y cars The first 10 Years 
Type of (since 2003) (1993 - 2003) 

Strategics 
No of %age of Cases Noof %age of Cases 

Responses Responses 
Selling 86 22 .1 92 23.6 
oxen 

Sell ing 
other 139 35.6 130 33.3 

livestock 
Selling HH 
properties 96 24.6 98 25. 1 

Daily 
wage 285 73. 1 262 67.2 
labor 

Borrowing 
money or 165 42.3 159 40.8 

grain 
Selli ng fue l 

wood or 123 31.5 136 34.9 
charcoal 

Reducing 
meals 2 18 55.9 209 53.6 
Others 5 1.3 7 1.8 
, 
SOLIn:..::: Cornpuh.'d Irom h eld Survey h::bnwry. 2009 

85 

latter is fo und to be more prevalent in the study area. Even some informants stated that 

the problem of soil erosion is severe to the extent that they couldo ' t solve. ' 

4.7.2 Co ping Strategies 

Coping strategies are one or a combination of mechanisms that households use to reduce 

the negative impacts of external environment exp lained in the preceding section. Thee 

strategies that households use to cope with shocks and stresses can generally be classified 

into two: asset disposal strategies and adaptive strategies. The form er refers to the usage 

of li velihood assets that are accumulated during the 'good times' in the 'bad days'. It 

includes selling of oxen, selling other livestock, and selling household properties. The 

later shows the means of minimizing the impact of external environment by using 

mechani sms that are not related to asset disposal such as wage labor, borrowing money or 

grain, selling fuel wood and charcoal, and reducing meals. 

Table 4.27 Copping Strategies Used by Households During the L 5 Y ast 1 ea rs. 

The last 5 Y cars The first 10 Years 
Type of (since 2003) (1993 - 2003) 

Strategics 
No of %age of Cases Noof %age of Cases 

Responses Responses 
Selling 86 22 .1 92 23.6 
oxen 

Sell ing 
other 139 35.6 130 33.3 

livestock 
Selling HH 
properties 96 24.6 98 25. 1 

Daily 
wage 285 73. 1 262 67.2 
labor 

Borrowing 
money or 165 42.3 159 40.8 

grain 
Selli ng fue l 

wood or 123 31.5 136 34.9 
charcoal 

Reducing 
meals 2 18 55.9 209 53.6 
Others 5 1.3 7 1.8 
, 
SOLIn:..::: Cornpuh.'d Irom h eld Survey h::bnwry. 2009 

85 

latter is fo und to be more prevalent in the study area. Even some informants stated that 

the problem of soil erosion is severe to the extent that they couldo ' t solve. ' 

4.7.2 Co ping Strategies 

Coping strategies are one or a combination of mechanisms that households use to reduce 

the negative impacts of external environment exp lained in the preceding section. Thee 

strategies that households use to cope with shocks and stresses can generally be classified 

into two: asset disposal strategies and adaptive strategies. The form er refers to the usage 

of li velihood assets that are accumulated during the 'good times' in the 'bad days'. It 

includes selling of oxen, selling other livestock, and selling household properties. The 

later shows the means of minimizing the impact of external environment by using 

mechani sms that are not related to asset disposal such as wage labor, borrowing money or 

grain, selling fuel wood and charcoal, and reducing meals. 

Table 4.27 Copping Strategies Used by Households During the L 5 Y ast 1 ea rs. 

The last 5 Y cars The first 10 Years 
Type of (since 2003) (1993 - 2003) 

Strategics 
No of %age of Cases Noof %age of Cases 

Responses Responses 
Selling 86 22 .1 92 23.6 
oxen 

Sell ing 
other 139 35.6 130 33.3 

livestock 
Selling HH 
properties 96 24.6 98 25. 1 

Daily 
wage 285 73. 1 262 67.2 
labor 

Borrowing 
money or 165 42.3 159 40.8 

grain 
Selli ng fue l 

wood or 123 31.5 136 34.9 
charcoal 

Reducing 
meals 2 18 55.9 209 53.6 
Others 5 1.3 7 1.8 
, 
SOLIn:..::: Cornpuh.'d Irom h eld Survey h::bnwry. 2009 

85 



As shown in tabl e 4.27, engagement in daily wage labor is the coping strategy that was 

used by most households. Before five years, about 73.1 % of the households used this 

strategy. The second strategy that was used by most households during the same time was 

reducing meals (55.9%) fo ll owed by borrowing money or grain and selling of livestock 

other than oxen during bad times (42.3% and 35.6% respectively). During the last five 

years before the survey date, though the percentage of households which used wage labor 

decreased to 67.2%, it is still the widely used coping mechanism. Reducing of meals 

consumption and borrowing money or grain were the second and the third strategies used 

by 53.6% and 40.3% of the households, respecti vely. Generally, the sample households 

preferred adoptive coping strategies than asset disposal strategies. 

When the two periods are compared as to whether there is a change in coping 

mechanism, no significant change is observed. However, there is a decrement of wage 

labor as a coping mechanism. This may be due to marginal return to labor productivity. 

With increased labor supply, the income to be obtained [i'om wages is expected to decline 

which reduces its role as a strategy to overcome risks. On the other hand, the percentage 

of households which used selling of fuel wood and charcoal increases by about 10.6%. 

Most of thc users of this strategy are those found in the highland area, where there is 

pocket of forest. From the point of view of environmental protection, it seems that the 

strategy depletes the existing forest of the study area. 

4.8 Livelihood Strategies 

As pointed out by Scoones (1998), thi s study explains the livelihood strategies of the 

sample by class ifyi ng them in to four: agricultural extensification, agricultural 

intensification, livelihood diversification, and migration . 

1. Extensification: In the st1Idy area, the expansion of crop cultivat ion into marginal land 

was found to be signifi cant fo r there were 16 household heads (4. 1 %) who reported that 

they expanded their farm land into other areas such as forests and steep slope areas. This 

may be because land with relative ly high fertili ty and accessibility have been exhausted. 

The worri some issue, however, is that households are converting grazing land that is at 

their di sposa l into cultivation. 54% of the household heads replied that they did not have 
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grazi ng land in 1993/4. After fifteen years, the percentage of such households increased 

to reach 60%. Simi larly, the mean grazi ng land of households decreased from 0.13 ha in 

1993/4 to 1.1 ha in 2007/8. This indicates that those households which have grazi ng land 

are converting it into farm land. The mean farm land of the respondents was 0.92 ha in 

1993/4 whi ch slightl y increased to 0.93 ha after five years. Pender (2001 ) noted that 

expansion offann land into forest and grass land is associated with littl e or no investment 

in land improvements (penga li and Binswanger, 1987 cited in Tesfaye, 2003); it has 

negative impact on the livelihood sustainability of households. By and large, the 

decrement of grazing land may also contribute to dwindling of livestock pllpulation. 

2. Intensification: The use of intensification as a livelihood strategy to achieve certain 

desired li vel ihood outcomes in the study area can be observed from lack of land to which 

cultivation can expand to and absence of fa llowing. For Boserup (1965), absence and 

reduction in time of fa llowing is the manifestation of agricu ltural intensification. In thi s 

regard, only 10.7% of the respondents stated that tbey fallowed their land before five 

years. The percentage of heads that used fal lowing as a means of soil fertility decreased 

to 8% which indicates frequent culti vation of the available land. 

According Tiffen el al. ( 1994), increase in labor input per unit of land shows agricul tural 

intensification. In the study area, the mean land holding of the sample households was 

1.07 in 1993/94 and 1.06 ha in 2008/09. On the other hand, man equivalent labor force 

size increased by 18.8% fro m 2.56 in 2.39 to 2.87% within fifteen years. 

Intensification as a livelihood strategy yields non-declining product with the appropriate 

soil conservation and management mechani sms and the use of hi gh yield increasing 

inputs such as ferti li zers, pesticides, insecticides, improved crops etc ... In this regard, the 

majority of the households (87.1 %) used manure as a means of maintaining soil fertility. 

Mulching is the second widely used soi l management mechanism in terms of number of 

households that used it. The figure shows low percentage of tbe users of modern inputs 

compared to the traditiona l mechanisms. During both years, less than 30% of the 

households used improved seeds, herbicide, and pesti cides. Nearl y 1110re th an half of the 
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households didn ' t use fertilizers to increase their farm land productivity. The respondents 

attributed limited use of fertili zer to its high cost. The farmers are also pessimistic with 

regard to taking fertilizers on loan due to fear of crop failure. Rega rding the number of 

users of trad itional and modern soil management mechanisms, no sign ificant difference is 

observed except that the percentage of the users sli ghtly decreased for all mechanisms 

other than manure application. 

a e T bl 428 H ouse 0 s h Id ' U se 0 fS '1 M 01 anagemen t M b ec am sms 

1993/4 2007/8 
Type 

No of Responses %agc of Cases No of Res ponse %.age of Cases 

Manure appln. 250 87. 1 252 87 .5 

Mulching 224 78.0 223 77.4 

Ferti lizer 134 46.7 129 44.8 
Improved seed 82 28.6 79 27.4 

Herbicide 73 25.4 73 25.3 

Pesticide 15 5.2 10 3.5 

Source. Survey Data February, 2009 

Table 4 29 Ho useholds' Soil Co nservation Practices 

1993/4 2007/8 
Type 

No of Respon ses %agc of Cases No of Response %.agc of Cases 

Terracing 250 87.1 252 87.5 

Planting trees 82 28.6 79 27.4 

Check dams 73 25.4 73 25.3 
Contour ploughing 15 5.2 10 3.5 

Source: Survey Data February, 2009 

Although agricu ltural intensification is considered as a positive process of increasing 

output, there may be negative effects on the sustainability of livelihood (C;arswell, 1997). 

One of tbe consequences of agricultural intensification is environmental degradation 

(Turner et aI. , 1993 cited in Carswell , 1997). They stated that the long term sustainability 

of the agricultural resources base can be threatened by the process of intensi fi cation . In 

the study area, it was found that land productivity has increased for 38.5% of tbe 

respondents. For the other 30.3% and 31.3%, the productivity of land remained 

unchanged and decreased, respectively. Thus, agricultural intensifi cation as a livelihood 

strategy is seennol onl y in terms of increased production per unit of fixed land but also in 
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observed except that the percentage of the users sli ghtly decreased for all mechanisms 

other than manure application. 
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respondents. For the other 30.3% and 31.3%, the productivity of land remained 

unchanged and decreased, respectively. Thus, agricultural intensifi cation as a livelihood 

strategy is seennol onl y in terms of increased production per unit of fixed land but also in 
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its impact on the long term productivity of the natural resources, which is central concept 

of sustainable livelihood. In thi s regard the problem related to intensification is beyond of 

this study and requires further research. 

3. Livelihood Diversification: One of the strategies that rural households, use to achieve 

their desired li velihood outcomes is diversifying their activities. In the study area, 

households are engaged in different activities to diversify their sources of income. 

Among the sample respondents, 80% repli ed that members of their household were 

engaged in non-farm activities. The remaining 78 (20%) stated that no member of tbeir 

family was engaged in activities other than farming and livestock rearing. The later 

households were asked why any member of their bousehold was not engaged in non­

farming activities . 34.6% of them stated lack of non-farm employment 0PPOltUnity. The 

respective percentages of households which stated distance location of place of work and 

low payment for non-farm activities are 20.5 and 15.4. About 18% of the respondents 

said tbat they want to work only agricultural works. Regarding households that were 

engaged in some activities other than farming, the main reason (71 % ofthe respondents) 

that forces them to be engaged is such activities is low agricultural ' product. This 

indicates necessity other than choice that derives livelihood diversification. 21% of the 

heads stated small or lack land as a cause of working non-farm activities. For the other 

4.5%, 2.9%, and 1% of the respondents the respective reasons are seasonality of 

agricultural work, nearby location to urban center, and availability of non-farm 

employment 0ppoltunities. 

Table 4.30 Livelihood Diversification Category 
IHHD Category Frequency Percentage 

1.00 36 9.2 
1.01 - 2.00 253 64.9 

2.01 -3.00 94 24.1 

3.0 1 + 7 1.8 

Total 390 390 
Source: Survey Data Febmary, 2009 

As shown in table 4.30 above, there is perfect specialization for 36 households (9.2%). 

For the majority of the households (64.9%), the index is between 1.0 I and 2.00. if there 
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were perfect di versifi cation, the value of the index would be 6, indicating the income is 

equally di stributed between the six types of activities. However, given the types of 

activities considered in the study, it was only for 1.8% of the households that the index is 

greater than half of perfect diversification . This suggests tbat, though most households 

(90.8%) are engaged in several activities, the income obtained from the acti vities is not 

evenly distributed between the six sources. 

The difference in livelihood diversification for groups of the sample households is given 

in table 4.31. The mean index of livelihood diversification was found to be high for male 

headed households, households headed by persons in the age group 36 - 54, households 

with literate heads, households with land size of greater or equal to I ha, and households 

which live in the low lands. 

Table 4 31 Differences in Mean Livelihood Diversification 
Variable Category IHHD 

Mean Std. Dev. 
Male 1.77 048 

HH Sex Female 1.74 0.62 
< 35 1.77 0.52 

HH Age 36 - 54 1.82 0.53 
55 + 1.63 048 
Hizh land 1.65 045 

Agro - ecology Middle altitude 1.79 0.57 
Low land 1.97 049 

Literate 1.77 0.52 
Education Ill iterate 175 0.52 

< Iha 174 0.55 
Land size > I ha 1.80 046 

Source : Survey Data February, 2009 

4. Migration: Migration is the other strategy that households can sustain livelihood. 

However, the role of migration in sustaining rural li velihood is insignificant in the study 

area. Among the respondents, only 2.1 % stated that member of their family migrated to 

other area in 1993/4; and the percentage decreased to 1. 8 in 2007/8. 
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4.9 Land Management Activities with Conventional Measures 

Land management activi ties focusing on conventional measures were underway in Adwa 

and Lae ' lai Maichew woredas beginning from January 1995. The two woredas' offices of 

the agricultural ministry were carrying out the work with fina ncial support from USAlD, 

Gl immer of Hope and Iri sh Aid along teelmical support from the local NGO ReST. It was 

a five -year resource management and development project where the study area was 

serving as a trial site for the Relief Society ofTigrai (ReST) on-fann research program in 

Central Zone of the Tigrai Regional Sate. The approach pursued was comm unity based 

natural resource management type, where soi l and water conservation was given a central 

pl ace. The components of the project include Soil and Water Conservation (SWC), 

promotion of a fores tation and agroforestry practices, crop production improvement 

through variety and agronomy trials and small-scale irrigation development, and forage 

and livestock development. Tab le 4.4 1 below shows tbe total cost (budge) of the project 

over the 5 years. The largest sum was for forage and li vestock development (37.6%), 

followed by that for the establishment of a nursery (27.5%). The budget for the 

construction of the physical soil and water conservation (SWC) structures counted for 

13.6%. But it can be said that it had also share in the estab li shrnent of tbe nursery because 

some of the Seed ling production were to be planted on the phys ica l soil and water 

conservation structures (agroforestry). The study focused on the SWC component of the 

project. 

The trial site did not cover the whole area of the two neighbor woredas . It only covers a 

tota l area of 36011a as a tri al site in both Adwa and Lae' lai Maichew woredas. Tbi s total 

land area was cul tivated by a total of205 households, who also bad some i1ddi tional plots 

of land elsewhere outside of the trial site's boundary. The total population accommodated 

by these households was 722, which was constituted of 354 ma les and 368 fema les. This 

gives an average household size of 3.5 members. The average lad holding of the 

household using lands within the study area was 1.54ha. 

About 65 % i.e., 8 1 out of 125 sample households (of whi ch about 53 are from Adwa and 

the remaining 28 are frol11 Lae'lai Maichew woreda) live in tabyas where the trial site is 
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located; possessed plots of land within the boundary of the trial site delimited for the trial 

as well as those outside were in volved in the implementation of the conservation 

measures. Of the sample households, there were only 44 households who were exempted 

from the work. This group of people included clergymen, the elderly and female-headed 

households without working age children. As an incentive to the farmers whose plots 

were treated, spades and shovels had been given by the beginning of the project. Giving 

of these fann implements as indirect incentives was preferred to giving dircct incentives, 

such as food-for-work payments, to increase the willing participation of the farmers by 

avoiding dependency mentality among the farmers. 

As was leamed from discuss ions with the farmers and development agents working in the 

site in tbe focus group discussions (FGO), the local people were initially opposed to the 

idea of the conununity based natural resource management intervention. Their resistance 

stemmed from the fear that the trial site was to be set aside for a community forestry 

development. Convincing them about the whole purpose of the program took a great deal 

oftime and involved repeated meetings and thorough discussions. The final option was to 

take few influential fmmers, who were selected by the local people themselves to one of 

the experimental site of the soil conservation and research project (SCRP), near the town 

ofAxum within Lae'lai Maichew woreda, to see outcomes of the community based 

natural resource management undertaking. Reportedl y, after hearing from these 

influential [aImers, the loca l people agreed to undertake the project activities . Thus, it is 

believed that the farmers' participation in the projccts ensured the local peoples' rights 

from the very start and before the beginning of any actual work on the ground. 

The task of facilitation in the implementation of the planned intervention works was a 

responsibility given to the development agents (OA's), whose wage was jointly paid by 

ReST and the Bureau of Agriculture and Rural development of the two woredas. A 

'Development Conunittee' was formed and made available · to ass ist the DA's, 

parti cularl y concel11ing non-compliance and absenteeism during conservation working 

days . The ' Development Comrrittee' together with the OA's ensured that each household 

came for the conservation work on the specifi ed dates and times. If a household fail ed to 

come for the work for non-serious reasons, he/she would be fined Eth . Birr 3.00 for each 
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day of absenteeism. But if one could present a valid reason, he/she was simpl y made to 

do the work in another day. The strictness with the agreed-up-on days was simply men tot 

make sure that each household accomplished its share of the conservation structures. 

Once the structures were constructed, al l the maintenance work was the responsibility of 

the individual land users. However, by the time of fieldwork for this study, there was also 

a guard who protected the conscrved areas from destruction by the free-gra zing livestock. 

His payment was on food-for-work basis, whieh was SOkg of wheat per month. The grain 

was purcbased with money from project sponsoring partners (like USAlD) through the 

woredas' offices of agriculture and rural development. The community excused tbe guard 

from attending such soc ial events and obligations as funera l, spec ial church selvices, 

mahber and indri. 
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PART THREE 
4.10 Implication of Land-use/cover Changes 

i. Implications on Soil Degradation of the Study Area 

Land cover is one of the factors that determine the rate of loss of so ils due to erosion. It 

influences both factors of erosivity of the eroding agents and erodibility of the erodi ng 

subject (Morgan 1995) . From the point of view of land exposure to erosive storms, 

typical of the area, the land cover types in the two woredas can be classified into two 

classes: i) the bare lands by the time of erosive rai ns; and ii) lands under good vegetative 

cover by the time of erosive rains, thus largely free from the threat of erosion. Cu ltivated 

fields and part of the open grazing lands constitute the fi rst category, while the rest of the 
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Poor land management, such as overgrazing and over cultivation of lands can easily lead to land 
degradation and desertification. A typical degraded land in La elai Maichew woreda, tabya Natka 
Bilae. 

Considering the land cover status of the study area, the degraded and, cultivated and 

settlement land cover categories are more vulnerable to processes of land degradation, 

such as soil erosion. As a consequence, the potential proportion of land prone to soil 

erosion increased from 48.3% in 1993/4 to 89.6% in 2007/8 of the total area of the study 

area. There fore, on average, about 45.3 ha (2.9%) of the 1993/4 degraded land and, 

cultivated and settlement land cover area categories or 1.4% of the total area of the two 

neighbor woredas are potentially exposed to soil erosion per year. This implicates that, 

within the study area, cultivated and degraded land cover systems would potentially form 

major sources of soil erosion. There fore, the existence of spatial-temporal variability of 

potential environmental hazards (e.g.: soil erosion and deforestation) in the study area 

verifies the need for designing and implementation of land-use planning and management 

methods suited to local site conditions. 

iii. Implications on Hydrological Balance of the Study Area 

Land cover changes greatly interfere in the land phase of the hydrological cycle. Land 

under little vegetative cover is s\lbject to high surface runoff and low water retention. The 

increased runoff causes sheet erosion to intensifY, rills and guiles to widen and deepen. 

The masses of sedimentary materials removed from hill slopes accumulate downstream, 
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and there create problems of water pollution, reservoir in-filing and sedimentation of 

important agricultural lands. Foll owing the above grouping of the land cover types into 

two, the total area of possible maximum runoff had increased between the analysis 

period. Also, the increased area under plantations cannot imply a salutary condition from 

the point of view of regulating hydrological balance of the wOI'edas, because the tree 

species widely planted was eucalyptus, which has a reputation of being heavily thirsty. 

vi. Implications on Food Security of Livelihoods 

Accelerated soil erosion is primarily caused by falmers' land use practices. Likewise, the 

success of attaining food security in any given area depends on the extent of the given 

area's vulnerability to environmental catastrophes like soi l erosion, deforestation 

etc ... this in turn will lead to land degradation. If land is degraded, so does any cultivation 

of crop production which, with out question, will definitely affect food security of 

households. 

Table 4.32 Implication on Food Security 

Implication on Food Security ofHHs % total 

Time 1993/4 2007/8 OA 

HH No 1,013 9,894 8A l 

., , , .,v SOIlT(;t'. ,,\udy /\l c[l \\oARD "Hites -1'oOG SCCllflty , Dls.bler PIL'w ntltlll und Lmergell(,)' rVl all<lgemcl11 Uep.:tmncnts "lidS 

This particular incidence has been the conTInon explanation behind the soaring problem 

of food securi ty of rural livelihoods in the study area. Unless the undergoing efforts to 

check the magnitude of soil erosion and the better growth of crops along the so il and 

'water conservation structures improve, livelihoods in the study area are most likely to 

continue facing food insecurity. Figures from the local agriculture and rural development 

offices sbow that food insecure households have increased by 8% since 1993/4 (see table 

4 .32) with little stability observed in very recent years since the inte~vention of the 

community based natural resource management, and the utilization of water schemes for 

small-scale irrigations. 
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v. Implications on Wild Animals Destruction 

Wi ld animal s such as hyeoa (Crocuta crocuta) , Colubus monkey and Vervet monkey 

(Cercopitheucus pygesythrus), warthog (Phacochoerus ethiopicus), cheetah (Acinonyx 

j ubatus) and different types of birds used to be observed in the forest land prior to 1996. 

But it was not poss ible to quantify these animals and determine their dynamism in tenns 

of their number. Nevertheless, as it has been the experience in the country so far removal 

of forest land (i. e. habitat of wi ld animal s) means destruction of the animals not on ly in 

quantity but also in diversity. Moreover, local reports indicate that the two adjacent 

woredas were home of some high altitude animals, such as leopard (Panthera pasdus), 

and Menlik's bush buck (Adwa and La'elai Maichew woredas Agriculture and Rural 

Development Offices, 2003) . These latter ani mals were not observed since the 1970s, 

probably suggesting their extinction andlor out migration [TOm the study area. 

4.tl Current Government Rural Development Intervention in 
the Study Area 

4.11.1 The SWC Measures under Implementation 

The conservati on measures that were under implementation during the study and planned 

to be implemented are discussed below: 

A. Graded Soil, Stone and Soil Blinds 

These structnral measures are generall y meant to break slope length 'and angle. By 

shortening the slope length and reducin g the slope gradient, these measures suppress the 

velocity of runo ff and thereb y the kinetic energy (erosive power) of the overland flow. 

The soil bunds are earth embankinents constructed across the slope with the ditch on their 

upslope side and the earth material excavated thrown down slope. The stone bunds are 

stone embankinents constructed across the slope to act as a barrier to ru noff and to retain 

sediments on their upslope side Thus, these are structures made by digging a ditch and 

throwing the excavated earth material ups lope to form the embankinent. Upslope of the 

embankment acts as a barri er to runoff and provides storage space for soil sediments and 

nutri ents. The trench io the down slope position of the embankinent impounds any runoff 

that may spill over the embankinent to safely drain it off the agricultural fi elds. Soil 
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bunds are sometimes called converse terraces. By the time of this study (first and second 

years of the project), no stone bund was constructed. But a total of 60 have covered by 

the soil (4ha) and soil bunds (56ha) bunds. The design of these bunds was such that they 

were graded 0.5-1.0% and the vertical intervals were l.0-2.0m, depending on the slope of 

individual fields. The ditches had a width of about 75cm and a depth of around 50cm. 

B. C"t-o/f Drains 

The cut-off drains are open and graded diversion channels with a supporting emhankment 

on their down slope position. These structures are constructed across a slope so that they 

intercept runoff coming from up slope, which is finally safely conveyed into a natural or 

artifice waterway. The embankment in the down slope position is meant to protect the 

runoff from spilling over the ditch and damaging fields located down slope. A total of 

0.6651cm of cut-off drains was constructed above fields located on steep slopes, in the 

first and second years of the project. 

Map 9 GuDy Density in 1993/4 in the Study Area 
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C. Artificial Waterways 

The artificial waterways, also called drainage ways, are man-made channels meant for 

collecting runoff from hill slopes, cut-off drains and bunds, and evacuate it safely into 

natural drainage systems, where it can empty into steams or rivers. The general technical 

requirement of artificial waterways is that it should possess sufficient dimensions to carry 

the runoff that will be generated from the prevailing rainfall conditions. Also, the channel 

needs to be established by planting grasses or paved with stones so as to protect its 

development into gullies. A total of 0.375km of artificial waterway was constructed in 

the first and second years of the project. 

D. Check-dams 

Check-dams are structures that are established across gullies to provide a physical barrier 

for the flowing water and initiate the process of sedimentation. They can be mode of 

stone or tree shrubs. Check-dams encourage the growth of vegetative cover in the gully 

floors, providing protection against further erosion and establishing it. Check-dams can 

eventually raise the floor up to the level of surrounding and original ground The slope of 

fields and runoff amounts that are generated during rainfall events determine the 
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needs to be established by planting grasses or paved with stones so as to protect its 

development into gullies. A total of 0.375km of artificial waterway was constructed in 

the first and second years of the project. 

D. Check-dams 

Check-dams are structures that are established across gullies to provide a physical barrier 

for the flowing water and initiate the process of sedimentation. They can be mode of 

stone or tree shrubs. Check-dams encourage the growth of vegetative cover in the gully 

floors, providing protection against further erosion and establishing it. Check-dams can 

eventually raise the floor up to the level of surrounding and original ground The slope of 

fields and runoff amounts that are generated during rainfall events determine the 
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dimensions and spacing of these structures. That is, the length of check-dams depends on 

the width of thc gu llies to be checked (or establi shed and rehabilitation), and the width 

should not exceed from 1.0m and its height. The horizontal spacing depends on the 

gradient of the gull y. The total length of check-dams constructed during the first and 

second years of the community based natural resource management intervention in the 

study area was 0.268km, and the overall plan was to build a total of OAOkm over the five 

years. 

E. Agro-jiJrestry Practices to Stabilize the Structural Measure 

Agroforestry is the practice of planting and management of trees or shrubs in croplands 

and/or pasture lands to get economic andlor ecological benefits from the interaction 

between crops or livestock and the trees or shrubs. In agroforestry systems, the trees or 

shrubs can be grown with crops at the same time and in the same field or a,t the same time 

in adjoining fields or in the same field at different times. In Adwa and Lae' lai Maichew 

woredas, the agroforestry practice was designed to in volve planting of slu'Ubs and tress 

along the soil and water conservation structures, mainly meant to stahilize the bunds. 

Planting of trees and shrubs of multipurpose species on the ....... , soi l and stone bunds, 

on the bunds of cut-off drains, along the sides of artificial waterways and on check-dams 

were a component of the cOInmunjty based natural resource management acti vities. This 

agroforestry and afforestation components invo lved establi shment of one nursery with a 

physical expanse of 0.25ha and a capacity of 200,000 seedlings. In the first and second 

yea rs of the project, total 535,345 seedlings were produced and a total area of 29ha was 

covered by agroforestry plantations along the soil and water conservation structu·res . 

In addition to soil and water conservation and soil fertility maintenance, the seedlings 

produced at the nursery were also meant for meeting the fuel and construction wood 

demand of the population and production of animal fodder. The species being tried were, 

therefore, multipurpose. The seedlings produced were of many species: sesbania, 

different species of acacia trees, junipers , jacaranda, eucalyptus and othcrs. A total of 

860,000 seedlings were planned to be produced in the five years and to be planted in the 

study area. The total area expected to be under plantations in the ne ighbor woredas was 

160ha. Appropri ate si tes fo r planting of the trees, added to that along the soil and water 
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conservation (SWC) measures, were identified to be homestead compounds, farm 

boundaries, road sides, river banks and bare lands. 

4.11.2 P lanning of the Soil and Water Conservation (SWC) Works and Actual 

Implementation 

Table 4.46 and 4.47 show the five years plan for the construction of 'physical SWC 

measures, and afforestation and agroforestry components of the project. The soi l bunds 

were the most preferred structures. The rationale behind the preference was the soil bunds 

take less space than soj l bunds and also transfolTO into bench terraces over shorter period 

of time. Total of l50ha of land was planned to be treated with so il and soil bunds over 

the five years' period, consisting of 95ha soi l bunds, 50ha soil and 5ha stone bunds. The 

task of constructing the physical measures was equally divided among the five years. 

According to the planning, maintenance of the bunds was to be carried out every year. 

The agroforestry and afforestation works folTO integral part of the soil and water 

conservation measures. A total area of 160ha was expected to be under plantations by the 

eno of 111e five years. Unlike the construction of the physical soil and water conservation 

measures, the production of seedlings and the agroforestry and afforestation works were 

not equally dish'ibuted among the five years (see table 4.47). The number of seedlings 

that were planned to be produced was 300,000 in the first and second years of the project, 

360,000 seedlings in the third and fourth years and 200,000 seedlings in the last (fifth) 

seedlings in the third and fou rth years and 200,000 seedlings in the last (fifth) year. 

Correspondingly, the areas that were planned to be under plantations were 20ha in the 

first year, 60ha in the second and third years and 80ha in the fourth and fifth years of the 

project. 

Table 4.33 Plan for the Construction of the Various SWC Structures 

ActiviN Unit Yearly plan Total quantity 
Soi l bunds ha 10.00 50 .0 
Blinds ha 19.00 95.0 
Stone bunds ha 1.00 5.0 
Cut-off drains km 0.60 3.0 
Artificial waterways km OAO 2.0 
Cleek-dams km 0.08 OA 
Maintenance of the bunds ha 30.00 150.0 
Source: eel/lml ZOIl(, Ag n cllltilre (/lid Rllml Deve!0plllen( Bureall (Febrrltlry, 1009) 
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Table 4.34 Plan for the Production of Seedling and Afforestation and Agroforestry 
activities 

Activity Total Plan for the five years 
quantity I st year 2"" year 3'" year 4,n year 5" 

year 
Seedling 860,000 150,000 150,000 180,000 180,000 200, 
Projection 000 
Afforestation 160ha 20ha 30ha 30ha 40ha 40ha 

and agro 
forestry 

Source. Cetllml Zone Agriculture mId Rllral Developmellt Bllreall (February, 2009) 

The actual implementation of the plan during the first and second etc ... years of the 

project is shown in table 4.34. In both the first and the second years, for example, the 

actual implementation exceeded what was planned to be achieved in some of the 

activities, but fell below the planned in some others . In the first year, the construction of 

so il bunds and check-dams, and the projection of seedlings and the agroforestry works 

were accompli shed at higher levels than planned. The actual implementation exceeded 

the planned by 42.1 % in the soil bunds construction, by 135% in th e check-dams 

construction, by 109.7% in the production of seedlings and by 45% in the agroforestry 

works. On the other hand, in the same year, the actual implementation of the construction 

of soil and stone bunds, cut-off drains and artificial waterways was below planned. 

Actual implementation of these works was 20% of the planned for soil bunds 

construction, 41.7% for the cut-off drains construction , 78.7% for the artificial waterways 

construction and none for the construction of stone bunds. The total labor input for the 

works accompl ished in the first year of the project was 6 12 working days, esti,nated at 

Eth. Birr 4,284.00. 
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Table 4.35 Actual Implcmentation of thc Soil and Water Conservation Plans 

Activities 1993/4 2007/8 
Unit Planned Implemented Planned Imple 

men ted 
So il bunds 10 2 10 2 
Nonnal bunds ba 19 27 19 29 
Stone bunds ba I - 1 -

Cut-off drai ns ha 0.60 0.25 060 0.4 15 
Artificial waterways km 0.04 0.315 .40 0.060 
Check-dams km 0.08 0. 188 0.08 0.080 
Maintenance of the bunds ha 30 - 30 60 
Seedling production km 150,000 3 14,85 1 150,000 220,764 
Affor.and agroforestry ha 20 29 30 -, SOUfee. Celllml ZOlle Agriculture ami Nllrol Developme", Bureal/ (I ebruary, 2009) 

4 . 12.3 The Plantations on th e Soil and Water Conservation (SWC) Bunds 

In tbe second year of the project, construction of the soi l bunds and projection of 

seedlings were accomplished at higher levels than the planned. The actual 

implementation exceeded the planned by 52.6% in the construction of the so il bunds and 

by 47.2% in the production of trcc seedl ings. On the other hand, the construction of tbe 

soil bunds, stone bunds, cut-off drains and artificial waterways and agroforestry works 

were below the planned levels. The actual implementation was 20% for the construction 

of cut-off drains, 15% for the construction of artificial waterways, and none fo r both the 

construction of stone bunds and the planting of trees for the agroforestry. The 

construction of check-dams was can-ied out as planned. Besides, maintenance works were 

done for all the bunds constructed in the two years (60ha coverage) in the second year of 

the project was 1704 working days, estimated at Etb. Birr 5, 11 2.00. 

4.11.4 Observed C hanges in the La nd Condition since the C ommnnity Based 
Natural Resource Management Intervention 

Generall y, effects of SWC works require a long period of time to be appreciable by the 

fanners. Yet, fa nners can eas ily notice if there have been any visible changes in a short 

time as well. The fanners were asked during informal FGD discuss ions to mention any 

changes in the land condition they may have observed since the community based natural 

resource management in tervention . The farmers responded that they have witnessed 
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changes in the land cover condition, level of soi l erosion and better growth of crops along 

the SWC structures due to the entrapped sediments. The land cover condition improved , 

accordi ng to the fanners, for two reasons: i) the trial sites were closed and protected from 

encroac1unent by livestock, bence natural vegetation was returning in lands that were 

uncultivated for being too degraded, or gully sides and vall eys, and ii) tbe trees planted 

on the soil and water conservation structures (agroforestry) increased tbe vegetative cover 

of the land. The fTamers staled that they were used twigs of the plantations to feed their 

oxen, by the cut-and-carry system; hence, the changes in the land-use/cover condition had 

improved livestock feed avai lability. 

The other changes the fanners mentioned were the decreased magnitude of soil erosion 
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result of the improved so il fert ility status due to the decreased magnitude of so il erosion, 

which was the result of the conservation works. However, the improved crop yields were 

most likely due to the so il moisture conserved by the soi l and water conservation (SWC) 

measures stayed in place was too short to effect significant improvements in the soil 

fertility status. 

4.11.5 Farmers' Acceptance and Adoption of the Introdnced SWC 
Technologies 

Accelerated soil erosion is primarily caused by farmers' land use practices. Likewise, the 

success of any soil and water conservation intervention depends on the extent to which 

the introduced conservation technologies are accepted and adopted by the farm 

households. In other words, acceptance and form-level adoption of the newly introduced 

conservation tec1111ologies by the farmers is the decisive element for the success of the 

community based natural resource management intervention, which envisages improved 

livelihood for the fanners through conservation-based agriculture. Table 5.36 shows the 

fanners' evaluations of the introduced SWC technologies in tenns of their effectiveness 

in atTesting soil loss and thcir potential to improving land productivity. These evaluations 

are good indications to gauge the level of acceptance of the introduced SWC measures by 

the direct beneficiaries- the farnlers. 
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More than 98% of the respondents confi rmed that the technologies were effective in 

arresting soil erosion. S imilarly, the majority of the respondents (94%) believed that tbe 

new SWC teciUlologies had thc potenti al to improve land productivity and lead to 

increased crop yields, as they had already observed a better growth and development of 

crops particularly along the structures where that the newly introduced SWC teciUlologies 

had generall y obtained recognition on the part of the farmers as effective measures to 

combat soil erosion and improve land productivity. 

Nevertheless, acceptance of the technologies as effective measures for yontrolling soil 

loss and as having potential to improve land productivity can not wanant its adoption on 

the farm. While acceptance depends more on the design characteri stics of the 

technologies as related specifically to effectiveness, fann level adoption of the measures 

depends also 00 several socio-economic and institutional factors. The factors affecting 

adoption also detennine the sustainable utilization of the measures by the fanners. 

Adoption of soil and water conservation technologies is a difficult concept to measure. 

Generally, newly introduce soi l and water conservation measures can be considered as 

adopted if the land users (falmers) continue to ut ilize them as a pari of their production 

system after the externa l assistance is withdrawn. 

Although adoption of the soil and water conservation technologies can be effecti vely 

appraised only after the termination of the project. It can also be assessed by analyzing 

the farmers' attitudes, objectives aod aspirations of whether they would like to use the 

introduced teciUlologies as a part of their fa nning enterprise . Accordingly, the farmers 

were asked what their intentions were regarding using the introduced soil and water 

conservation teclmologies in the future (table 5.35). Some 42% of the respondents 

expressed their commitment to continue maintaining the established structures after the 

support ends. On the other hand, 58% stated that they would not mai ntain the structures 

as they were by them. Of the latter group, some argued that they would destroy every 

other structure so as to reclaim the " lost land" for cultivati on; and some others stated that 

they would destroy some of the structures in order to use the fertile sediments retained 

behind. [n addition to this, the fa rmers were interviewed whether they would like to apply 

the so il and water conservation technologies in the rest of their · farm fields (plots that 
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were not treated by that time) . Some 78% of the respondents responded n~gatively, wlti le 

only 22% expressed wi llingness, but onl y so long as they could be provided with labor 

assistance for the implementation of the measures. 

In summary, it can be stated that the introduced soi l and water conservation teclmologies 

were widely acknowledged and acetated as effective measures against so il erosion and as 

having the potential to improve land productivi ty. Nonetheless, their sustainab le adoption 

on the fam1 level appears to be less likely. 

4.11.6 Factors Affecting Farm-level Adoption of the Introduced SWC Technologies 

The limn-level adoption of SWC teclmologies depends on several interrelated factors. 

Effectiveness of the technologies in arresting soil loss is only one consideration. As 

di scussed above, the majority of the surveyed sample households ackpowledged the 

introduced SWC measures to be effective in contro lli ng soi l erosion and as having the 

potential top improve land productivity. On the other hand, the majority of the 

respondents did not appear to have intentions or plans to continue maintaining the 

structures established by the mass work. Simi larly, the majority of the respondents stated 

that they had no intentions of applyi ng the technologies in their faIlll plots that were nol 

treated by that time; thi s also implied that there was a very little chance for the farmer-to­

fall1ler diffusion of the improved teclmologies. 

Accepting the technologies as effective measures to control soi l loss and improve land 

productivity on the one hand and showing disinterest to adopt them on the fann on the 

other might appear surprising. Yet, it is in agreement with findings of some research 

works elsewhere rather. According to Semgalawe (1998), farmers rather frequently reject 

newl y introduced soil and water conservation technologies even when they are aware that 

adoption of the measures protects and improves producti vity of their lands. This suggest s 

that the newly introduced soil and water conservation teclmologies need to be evaluated 

not onl y for their techni cal effi ciency but also for the chances of their sustainable 

adoption and utilization by the land users. The latter requires identifi cation of barriers to 

and facilitators of adoption of the teclmologies. Once the barriers and facilitators are 

identi fi ed, recommendations can be made on appropriate steps that need to be taken to 
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enhance the adoption of the technologies and to effect sustainable land use. In this 

section, some personal, socio-economic and institutional factors that are affecting a 

sustainable adoption of the introduced soil and water conservation measures by the 

fanners are discussed. 

A. Perception of Soil Erosion as a Menace to Crop Production 

Perception of soil erosion as a hazard to crop production and sustainable agriculture is the 

most important determinant of effort at adoption of conservation measures. 

Understanding and recognition of soil erosion as a problem in own farm plots and its 

cause and impacts on crop yields are the first step towards searching for and adoption of 

remedial measures. According to Osgood (1992), public awareness of the soil erosion 

problem and the need for soil and water conservation is generally low. The underlying 

reason for this is the fact that the process of erosion is gradual, which goes on unnoticed 

and is recognizable only after reaching some threshold levels. This is usually a point 

where it is very difficult for the subsistence farmers to an·est it with their meager 

resources and teelmical capabilities. As Humi (1985) argues, when the public awareness 

and perception of the problem seems widespread, it must be degradation has reached 

critical propOItions. According to Humi (1985), fanners in northern Ethiopia seem to 

have realized that their land is being degraded after centuries of farming, when it had 

already become a severe problem to food production. 

Once farmers perceive soil erosion as a problem having negative impacts on soil quality 

and land productivity and expect positive returns from soil erosion control, it is highly 

likely that they will decide in favor of adopting available conservation teelmolo·gies. On 

the other hand , when farmers do not acknowledge soil erosion as a problem, they cannot 

expect benefits from controlling the erosion process and it is highl y likely that they will 

decide against adopting any conservation technologies. 

In Ethiopia, there are some shldies that deal with the farmers'; perception of soi l erosion. 

The results are apparently contradictory. According to Humi ( 1985), "low perception of 

needs to be circumvented to SWC efforts in the country. On the other hand, Belay (1992) 

concluded that fann ers have a good perception of the problem of soi I eros ion. Berhe and 

Chadhokar (1993) also believe that there has been some level of awareness of the 
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problem of land degradation throughout thc country and, that range of traditional 

conservation measures are in place now. More recently, a study by Omiti et al. (1999) 

shows that farn1ers are well aware of the problem ofland dcgradation, stating that 85% of 

the househo lds conversed in their survey (n = 892) mentioned erosion as an imp0l1ant 

economic problem. Table 5.36 shows the farmers' awareness and perception of the 

erosion problem in the study area. 

As shown in tab le 4.46, the majority of the surveyed farmers (98.4%) acknowledged that 

soi l erosion was a problem in their own fann . Regarding signs with which it can be 

identified , tbey rightly mentioned visible erosion features, rills, gulli es and landsides. The 

causes to the soil erosion problcm mentioned by the farmers included: tbe slopes were 

very steep (40.6% of the respondents) and the soil were very erodible (20.3% of the 

respondents) . Runoff from up-slope areas and dup-slope lands being too degraded were 

also mentioned by some of the respondents. Concerning the intensity of the problem, tbe 

ratings wcre 'scvcre". "Moderate" and "minor" by 78.1% 17.2% and 4.7% of the 

respondents, respectively. The majority of the rcspondents (84%0 also witnessed that 

they observed an increasing trend in the severity of soil erosion over the past ten years. 

On the other hand, somc 14.1 % of the respondents believed that soil erosion has become 

less and less severe over the same time period, while the rest of tbe respondcnts replied 

that they did not observe any change. 

The farmers were also asked to rate the impact of the soil erosion on crop yields. Tbe 

ratings were "Severe". "Moderate" and "has no impact all" by 51.6%, 46.9% and 1.6% of 

the respondents, respectivel y. Comparing the number of respondents who rated tbe 

impact of erosion on crop yields as "moderate" to the number of respondents who rated 

the intensity of crosion as "severe", it can be stated that the link between soil erosion and 

decline land productivi ty is possibly obscure to the farmers. Additional evidence to this 

assumption is the explanation given by the fanners during FGD discussions about decline 

in fer1i li ty levels of their lands. They generally agree there is a problem, but thcy 

attributed this to "be a problem of the land" due to ovemse. 
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Table 4,36 Farmer Households' Perception of Er'os ion Hazards 

Perception on erosion HH Response 

1-;-;:;-,-;----:- -------,--.-;-----;-.;---;-------c:----~ _ _ ._. __ (Y?lOr tota!_ 
Whether eros ion was perceived as a problem in own farm 
Yes 
No 
Severity of the problem, if yes to the above question 
Severe 
Moderate 
Minor 
Observed change in erosion intensity over the last 10 years 
Has become more severe 
Has become less severe 
No change 
The perceived major cause of soil erosion 
Slopes being very sleep 

Rainfall being too much 
Soil being too erodib le 
Runoff from up-s lope areas 
Uplands being too degraded 
Extent of impact of erosion on crop yields 
Severe 
Moderate 
Minor 
Believe that erosion can be controlled 
Yes 
SOllfce. Cellfml ZOlle Agnclllllfre alld Rural Deve/opml!1If Bureall (Febrtlory, 1009) 

98.4 
1.6 

78. 1 
17.2 
4.7 

84.4 
14. 1 
1.6 

40.6 

14.1 
20.3 
4.7 
3. 1 

5 1.6 
46.9 
1.6 

96.9 

The total does not add up 100% because some of the respondents gave a combination of 

factors as equall y important; e.g., slopes being very steep and rain fall bei ng too much 

(6.3% of respondents). 

In general terms, it can be concluded that the fanners were well aware of the problems of 

so il erosion and land degradation. Also, the farmers general ly believed that erosion could 

be controll ed (97% of the respondents). Hence, their lack for interest to adapting the 

introduced SWC measures cannot be exp lained by lack of awareness about the problem. 

This finding also suggests that correct perception of soil erosion as a problem is a 

necessary but not sufficient condition for the farmers to adopt improved SWC 

teclmologies. Indeed, awareness about and correct perception of soil erosion as an 

economic problem is only the martial step in the adoption-decision makin g process. After 
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the perception of erosio n as a threat to crop production and the willingness to adopt 

conservation measures, the abi lity of the fanmers to do so become the most important 

factor. The ability of farmers to adopt SWC tec1mologies is related to their labor supply 

and economic status. 

B. Households' Labor Supply 

In Adwa and Lae'lai Maichew woredas, like in any other subsistence economies, 

household members are the suppliers of labor needed for the implementation of the soil 

and water conservation measures, and indeed for the whole farming operation. The soil 

and water conservation measures under implementation physically require a lot of labor. 

As Stocking and Abel (1989) estimate, 40 working days will be required to install 

simple biological measures per ha; construction of bench terraces on one ha of steeply 

slopping, therefore, determines its ability to maintain the soil and water conservation 

measures already established and to construct new ones. Household size in reference to 

landholding sizes was taken as an indictor for labor avai labili ty in this study (table 5.43) . 

Obviously, fann households with fewer labor constraints can be more able and willing to 

adopt SWC measures while households with more labor constraints will be unable and 

less willing to do so. 

As can be seen in table 4.47, the majority of households seem to have adequate supply of 

labor that would be needed for the SWC works in their small holdings. Some 54.7% of 

the total households had 4 to 6 members and some 21.9% had 7 to 9 members. In 

contrast, 56.2% of the households possessed only 0.6 to 1.0 ha of land. Only' 9.4% of 

them owned more than 2 ha. Taking the average household size and the average land 

holdings of the households, the per capita holding was 0.24 ha. From the land balding 

patterns and family sizes, it might be inferred that labor availability could not be a 

constraint for the fanners to implement the introduced SWC measures. To substantiate 

the inference, the fa nners were explicitly asked whether labor shortage wa,s a problem for 

them to apply the introduced SWC measures. The answers fail ed to reinforce what 

seemed to be a logi cal inference from household size and land-holding patterns. 

Unexpectedly, the maj ority of the households (8 1.3%0 responded that shortage of labor 

was one of their major probl cms to maintain the SWC structures estab lished in their plots 
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by the mass work ands also to plan to implement the technologies in the rest of their 

plots. 

Tab le 4.37 Household Size, Land Ho lding and Labor Condition of Households 

Factor % of total - .--~---------"-

Household size (no) 20.3 
~3 54.7 
4-6 21.9 
7-9 3.1 
2: 10 
Total land held (ha) 
~ 0.5 , 14.1 
0.6-1.0 56.2 
1.1 -1.5 9.4 
1.6-2.0 10.9 
> 2.0 
Facing labor shortage to apply tbe introduced SWC measures 
Yes 81.3 
No 18.8 

Hence, an explanation to the fact that the fanners were disinterested in adopting the 

introduced soil and water conservation works is to be found in the problem of labor 

shortage. This finding is in agreement with the argument by Semgalawe (19980) that 

fanners will refrain from adopting new SWC technologies if the labor required for the 

implementation is thought to be too high relative to capacity of the household. At the 

same time, it is contrary to the general belief that labor availabi lity is not a major problem 

to subsistence fanners in developing countries to apply improved SWC measures. The 

latter view stems from the assumption that disguised unemployment is rather rampant as 

many people are accOlmnodated by small land holdings. Because of this, labor 

availability is the factor generally considered available at the planning stage, and 

undervalued at the stage of evaluation of SWC projects (Stocking and Abel 1989). The 

fining in this section adds to the ex isting little evidence in the Ethiopian situation that 

such a view on labor availability to SWC works is rather worn . 

C. Land Tenure Security 

Land tenure security has been shown to be an important factor, besides farmers ' 

awareness and labor availability, affecting subsistence farmers; deci sions whether to 

adopt introduced SWC measures . The general agreement is tbat tbe land ~sers must have 
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secure property ownersh.ip rights of the lands they cultivate if they are to ' invest in SWC 

works in anticipation of long-term benefits. That is, in a situation where the farmers are 

not certain to capture the benefits of investment in SWC on their lands, they will not be 

will in g to devote much effort to SWC. In otber words, secure ownersh ip of the land 

operated increases the sense of responsibility and lengthens tbe farmers' planning horizon 

and thus they will be more conccmed about the proper use and management of the land. 

In Ethiopia, land has been under state control since the 1975 land reronn. The land users 

(fanners) have been given only usufructory rights. It is believed that this property 

ownership regime has been a source of insecurity for the farmers to invest on their small 

plots of land for long-tenn benefits. Studies in different parts of the country have tried to 

show empirically that land tenure insecurity significantly influences farmers;' decisions 

on land management practice. For instance, (Kebede, 1989) mentions that the absence of 

clear and unambiguous property ownership rights was one of the reason for the failure of 

past attempts of environmental rehabilitation and conservation works, specifically that on 

communally held hillsides. The destruction of those hillsides closed for natural 

regeneration in the northern highlands of the country during the change of government in 

1991 was attributed to uncertain land ownership system (Yeraswork 2000) . In 11is study 

in a West Shewa Oromo community, Mirgissa (1994, 123) concludes that "due to 

ownership insecurity, people nowadays have no concern about resource conservation '. 

Belay (2000) has identified the insecure land tenure system as having contributed to the 

accelerated soi l erosion from cultivated fields in the south Wollo highlands of Ethiopia. 

Despite this information that seems convincing, land redistribution was c<;mducted in the 

study region (Tigrai Regional State) at the beginning of 1991 with no fonn of 

compensation to the losers for long-tenn in vestments such as building terraces. 

Therefore, would it also be because of the insecure land tenure that the majority of the 

surveyed fanners were disinterested to adopt the newly introduced SWC teciUlo logies? 

The questions in table 4.48 were meant to see to thc influence of security of land tenure 

on famlers' decisions to invest in the soil and water conservation works. As it can be 

seen, 58% of the respondents expected land redistributi on in the future, 39% did not 
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expect land distribution, while the rest reserved themselves from giving any prophecy on 

the subject. The majority of the respondents (around 41 %) reported that they lost held 

plots during tbe 1997 land redistribution . On the other hand, a considerable number of the 

respondents (32.8%) reported that they had no land before and gained by then, while a 

few households (9 .4%) also gained additional plots. Only 14% of the respondents 

reported that their holdings remained unaffected. Given thi s dynami cs ofland holdings, it 

can be argued that the unstable land tenure system must be partl y responsible for the 

di sinterest shown by the farmers to adopt the introduced SWC measures, whi ch 

inllerently have long gestation periods . 

More explicitly, the fanners were asked about whether the periodic redistr.ibution ofland 

could in any way affect their decisions to adopt the introduced SWC measures. More than 

73% of the respondents asserted that it di scourages them from adopting the measures. 

The rest of tbe fanners responded that it does not affect their decisions to adopt or not to 

adopt the teclmologies. Therefore, witb this empirical infonnatioh, it can be concluded 

that the insecurity of tenure over the lands they operated was one factor towing back 

farmers from making efforts to adopt the introduced SWC measures. It was also learned 

during informal discussions with fanners that security of tenure was an important factor 

given the labor input required to im plement the measures. One fa rmer (who had lost a 

plot of land during the 199 1 redistribution) compared tbe plot of land in his possession to 

a rented house, where the landlord can di slodge the tenant at any time he wants hi s house 

vacated. 

This fining is in agreement with severe empirical studies carried out in different parts of 

the country (e.g. , Kebede 1989; Mirgissa 1994; Yeraswork 2000). The implication is that 

securing land rights will be an incenti ve for the fanners to adopt improved SWC 

teclmologies. 
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farmers from making efforts to adopt the introduced SWC measures. It was also learned 

during informal discussions with fanners that security of tenure was an important factor 

given the labor input required to im plement the measures. One fa rmer (who had lost a 

plot of land during the 199 1 redistribution) compared tbe plot of land in his possession to 

a rented house, where the landlord can di slodge the tenant at any time he wants hi s house 

vacated. 

This fining is in agreement with severe empirical studies carried out in different parts of 

the country (e.g. , Kebede 1989; Mirgissa 1994; Yeraswork 2000). The implication is that 

securing land rights will be an incenti ve for the fanners to adopt improved SWC 

teclmologies. 
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Table 4.38 Effect of the 1997 Land Redistribution on Individual Holdings and 
F ' 0 . . fL dT anners JpllllOnS on aspects 0 au enure 

Question % of total 
Do you expect land redistribution in the fu ture? 
Yes 57.8 
No 39. 1 
Can' t know 3. 1 
Can periodic laud red istribution in any way affect your decisions on 
adopting SWC measures? 
It di scourages me 73 .4 
It does not have any affect 26.6 
How did the 1991 readjustment affect your holding? 
Held plots lost 4036 
Additional plots gained 9.4 
Previous holding remained unaffected 14.1 
Had no land before and gained by then 32.8 
Some plot but same size replaced 3.1 

D. Fitness of the Technologies to Farmer Requirements and Far1lling System 
Cb'cllIHstances 

The farmers' decisions on whether to adopt SWC technologies at the fann level also 
depend on the fitness of the technologies to their needs and requirements. Some of the 
most important characteristi cs of conservation teclmologies or teclmiques that influence 
the fanners' adoption decisions are effectiveness in controll ing soil loss; benefits to be 
obtained fro m adoption, the ease of adoption and appropriateness to the farmi ng system 
circumstances. lfnew ly introduced SWC technologies do not appear to be relevant to the 
fanners in view of these criteria, it is highly unlikely that they will be adopted and, 
indeed, should not be expected to be adopted. 

In the study site, the SWC teclmologies under implementation were physical stmctural 
measures. These measures were acknowledged by the fa rmers to be effective m 
controlling soil loss and also as having the potential to improve productivity of 
generati ng benefi ts, wh ich is in this case the potential to improve crop yields. The 
perception of benefits in the short-term in particular can be a good source of moti vati on 
for the fa nners to make more efforts to adopt the new SWC technologies'. However, the 
[amlers also mentioned problems associated with the technologies that were discouraging 
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them from planning to maintain the structures after tbe end of the project and for not 

intending to app ly the measures in the rest of their fann plots that were not treated by the 

time (table 4.48) . 

As can be seen from table 4.39, the majority of the farmers (83%) believed that the newly 

introduced SWC teclmologies had very difficul t designs, which they would be unable to 

app ly without ex ternal ass istance . The other aspect mentioned as a prob lem was the land 

space these physical measures occupy. Nearly 94% of the respondents believed that the 

teclmo logies out too much land out of production. As was learned during focus group 

discussions, the shortage of land had made the fanners abandon woven their age-old 

practice of fallowing leave alone putting a part of land out of p roduction. According to 

the farmers, the introduced soil and water conservation technolo gies will ~nly be adopted 

if they can generate balancing benefits in terms of increased crop yields. During the first 

and second years of the study project, the increases in crop yields were not large enough 

to compensate for the " lost lands", according to the farmers, the introduced SWC 

teclmologies will only be adopted if they can generate balancing benefits in terms of 

increased crop yie lds. FurthelIDore, the farmers had much complaint about the inter­

structure spacing. According to them, the spacing of the bunds was too nanow, which 

made it land-consuming, a problem for ploughing with oxen and more labor-demanding 

for construction as well as maintenance. In this opin ion, it was sufficient to preserve 

every other bund and destroy the middle ones. 

The labor required for the construction and maintenance of the conservation stmctures 

was the other factor the fanners mentioned as a hindrance to adoption. More than 92% of 

the respondents expressed that the teclmologies were too labor- intensive for them to 

implement in their plots of land . Simil ar views were also stressed duri ng focus group 

di scussions wi th the development agents (DAs). The fanners frequentl y describe the 

conservation structure as "back- breaking". From their point of view, the SWC stmctures 

had the potential to improve land productivity and increase crop yields, but that benefit 

would remain incommensurate with the ph ysical work required for the ir implementation. 
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The fanners fi.u1her added that the construction of th e SWC structures was on ly in level 

and moderately slopping lands, whi le their major problem was the occurrence of 

landslides on steeper slopes. Thus, in their opinion, the comm unity based natural resource 

management intervention was not addressing the priority and preferen€e of the local 

people. The same was also learned during focus group discussions. The preference 

transpired by the majority of the fanners was the treatment of steeper slopes, wh ich were 

sti ll under cultivation but were left unattended by the project and suffered from severe 

damage due to mass movcments. 

Ta ble 4.39 Farmer s' Evalua tion of tbe [nh-odll ced SW C tecbnologies 

Perception and opinion % of total 
The newly introduced SWC technologies have very difficult designs to 
implement by myself 
Yes 82.2 
No 17.2 
The new tecJUlologies require too much labor to implement 
Yes 92.2 
No 7.8 
The new technologies put too much land out of production , 

Yes 93.8 
No 6.3 

The other concerns the farmers expressed was the lack of fitness of the introduced SWC 

technologies to the local fanning system circumstances, particularly their being in 

conflict wi th the traditional tree-roaming grazing system. By the time of fieldwork for 

this study, the treated lands were being guarded from encourachement by li vestock. The 

wage for the guard came from the organization that sponsored the community based 

natural resource management activities. The end of the program wou ld thus bring the job 

of the guard to an end. When this happens, the farmers felt certain that the free-roaming 

grazing of livestock wou ld resume in the se protected areas as well and cause destruction 

of the SWC structures- and the trees and shrubs planted on the structures. 

The findings reported in thi s section generally ally with findings of other simil ar studies. 

Relevant examples include: Mohammed and Tassew (2006) in southeastem Ethiopia 

Chi roke lla Micro-watershed ; Belay (1992) in northeastem Ethiopian highlands (Derekolli 

catclunent, in south Wollo); Kibrom and Hed lund (2000) in Shire D istri ct, Westem Tigrai 
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zone, north Ethiopia, and elsewhere by other researchers. Especially, Kibrom and Hedlud 

(2000) have found out that the fanners were will ing to conserve their soils and lands but 

demanded for more appropriate technologies. Other studies elsewhere have also 

concluded that famlers fail to adopt or adopt SWC technologies not for lack of concern to 

sustainable land use but for inappropriateness of the teclUlologies provided. For instance, 

Kerr and Sanghi (1992) have reported that in India' s semi-arid tropics, farmers failed to 

mai ntain or even intentionally ruined introduced SWC measures' because the measures 

were not sustainable to other small farmers. 

E. The Approach Followed in Implementing the SWC Measures 

Earli er politics and strategies of SWC were generally similar over many countries of the 

world, including Ethiopia. Local fanners were seen as problems to efficient and 

sustainable utilization of the land resource . The objective of conservation was then 

resources protection from destruction by the farmers who tend to exploit with no restraint 

(Pretty and Shah 1999) . From this perspective, it would be logicall y convincing to adopt 

top-down plalUling and imperious implementation of soil and water conservation 

measures. Most of the decisions were thus made in offices far removed from problem 

areas and with the peop le most appropriate least involved. Evaluation reports of such 

conservation undertakings more commonly than not contained some failure stories as 

well as stories of farmers' reluctance to continue with the introduced "scienti fic" 

practices as the coercive force withdrew (Pretty and Shah \999). The same experience is 

found in Ethiopia. The fo llowing of top-down approaches and lack of genuine 

involvement of the farmers were some of the major reasons for the failure of past 

conservation initiatives. 

So, putting aside the conventional view that eh farmers are palt of the problem of 

resource degradation, it is today acknowledged that they rather have basic and beneficial 

roles to pl ay in sustainabl e land use and management (see Hinchcliff et ai, 1999). This 

new thi nking is what is popularly referred to as "bottom-up" or "parti cipatory" approach 

in the SWC and development literature. The need to involve loca l farmers in all the 

processes of SWC activities, or broadly in watershed management, is , at the present 
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widely accepted. The same is also endorsed in the environmental policy document of the 

Ethiopian gove11lment (FORE 1997). 

The problem lies, however, in defining the understanding what a pm1icipatory approach 

really means and in actually putting it into practice. Fanners are often said to [participate 

while they indeed are involved only in the implementation of the SWC measures 

engineered for them by subject-matter experts elsewhere. This is not participation in the 

real sense. Participation should mean the genuine involvement and co-operation of the 

fanners beginning from tbe identification of the soil erosion problem to the selection, 

designing, implementation and evaluation of effectiveness and efficiency of the 

conservation technologies. In short, for a SWC initiative to ' be reg~rded as truly 

pm1icipatory, the fanners should be convinced, as much as the experts and organizations 

involved, of that effect. The types and designs of the technologies ought to be detennined 

based on consensus or on the majority opinion of the people. Table 5.46 presents 

responses of the fanners about the nature and extent of their involvement in the SWC 

venture in the study area. 

Table 4.40 Farmers' Participation in the SWC undertakings 

-,--,--,----'1 u estio n 
How are you participating in the newly introduced SWC activities? 
Voluntarily 
Forced to participate 

% of total 

43.,7 
56.3 

As shown in table 4.40, nearly 44% of the surveyed households asserted that they were 

participating the SWC activities, at their own conviction and voluntari ly. On the other 

hand, more than 56% of the respondents reported that they were participating because 

they were forced to do so . Given that the majority felt coerced to be involved in the 

conservation works, it is difficult to enunciate that the watershed management project had 

followed rea l participatory processes. 

As it was also disclosed during the focus group discussions, the farmers fclt that their 

involvement was largely limited to the implementation of the measures brought in by the 

experts. According to infonnation collected from these discussions, less chance was 

given to the farmers to decide on the types and designs of the SWC technologies, i.e. , at 
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conservation technologies. In short, for a SWC initiative to ' be reg~rded as truly 

pm1icipatory, the fanners should be convinced, as much as the experts and organizations 

involved, of that effect. The types and designs of the technologies ought to be detennined 

based on consensus or on the majority opinion of the people. Table 5.46 presents 

responses of the fanners about the nature and extent of their involvement in the SWC 

venture in the study area. 

Table 4.40 Farmers' Participation in the SWC undertakings 

-,--,--,----'1 u estio n 
How are you participating in the newly introduced SWC activities? 
Voluntarily 
Forced to participate 

% of total 

43.,7 
56.3 

As shown in table 4.40, nearly 44% of the surveyed households asserted that they were 

participating the SWC activities, at their own conviction and voluntari ly. On the other 

hand, more than 56% of the respondents reported that they were participating because 

they were forced to do so . Given that the majority felt coerced to be involved in the 

conservation works, it is difficult to enunciate that the watershed management project had 

followed rea l participatory processes. 

As it was also disclosed during the focus group discussions, the farmers fclt that their 

involvement was largely limited to the implementation of the measures brought in by the 

experts. According to infonnation collected from these discussions, less chance was 

given to the farmers to decide on the types and designs of the SWC technologies, i.e. , at 
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the planning stage. The chance the farmers acknowledged as having been given was to 

comment on the SWC structures only structures were implemented, on which they have 

lodged complaints particularly about the inter-structural spacing. 

A typical slope area in Adwa woreda rehabilitated by soil and water conservation (SWC). 

In addition, the community based natural resource management project appears to have 

ignored the farmers' time-honored knowledge in dealing with the soil erosion problem. 

Some 83% of the farmers reported that the SWC technologies introduced were totally 

new and unknown to them. As Chambers, Pacey, and Thrupp (1993) argue, if success is 

to be achieved, the farmers' indigenous knowledge should be at the foundation of a 

"modem" technology to be introduced. The argument is that building upon indigenous 

knowledge systems will boost farmers' self-reliance and the feeling of empowerment as 

determinants of their own course towards and improving livelihood and sustainable land 

use. However, the farmers did not even seem to be clear about whom the conservation 

works belonged to. For instance, many of the farmers believed that the employment of 

the guard should be permanent so that the conserved lands remain protected from 

encroachment by livestock. Otherwise, the free-grazing livestock would cause destruction 

of the structures as well as the trees and shrubs planted on the structures. The shows that 

the farmers did not feel obliged about the maintenance and sustainability of the soil and 

water conservation measures. 
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The finding in tlus section does not corroborate what was learned from the DAs working 

in the sites. According to the DAs, the fanners were willingly participating in the 

communi ty based natural resource management activities, and their participation was 

ensured right from the very start and before the beginning of any actual work on the 

ground . However, the farmers stated that their invol vement was largely limited to labor 

contribution, and what was done in the name of participation was more of conununity 

consultation. 

The approach pursued in implementing the community based natural resource 

management practices was, therefore, closer to the conventional approach by wh ich SWC 

works-mostly structural measures were constructed in many countries of the world 

including Ethiopia. Experience has shown that structures constructed without 

involvement of fanners out of their veritable commitment eventually end up fai lures- the 

very reason that justifies a participatory process. As the pressure recedes, farmers will rail 

back on to their traditional practices, land will continue to be degraded and food 

insecurity wi ll grow. Therefore, for the conservation structures implemented in the study 

area to be maintained in the fields, it appears that steps remained towards a re·al 

participatory process in their construction. 
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CHAPTER V 

5. CONCLUSION AND RECOMMENDATION 

5.1 Conclusions 

In the neigbboring woredas under discussion, as is the case in much of rural Ethiopia, the 

people are very poor, living On an average annual income of Birr 1038.70 per bousebold, 

which has 5 members on average. Crop production and livestock rearing contribute to 

92.7% of the total annual income of the households and 7.3% was secured from sale of 

trees and wood. Only very rew bouseholds are found to be engaged in off-farm activities 

as additional sources of income, indicating the heavy dependence on tbe land . Land and 

livestock are the bases of li velihood for the people. On the other hand, land has become 

scarce and land holdings per household have been declining because of the increasing 

population. Moreover, productivity of croplands has declined over time due to "ageing of 

the land", drought, soil erosion and inability to use cbemical fertilizers because of its high 

cost. The scarcity and decrease in productivity of croplands has thus contributed to lower 

production of crops. There has also been a decreasing trend in the nwnber of livestock 

owned by households, contributing towards poverty of the people. On the other hand, 

increase in the human population has caused an overall increase in the'total livestock 

population in the cOlmnunities, creating pressure on grazing lands and shortage of feed . 

The shortage of feed was identifi ed to be one of tbe main reasons, the other being 

drought, for the decrease in the number of livestock owned by the households. Not only 

does the heavy grazing affect clearing of vegetation and the subsequent effects .on the 

grazing lands but also affects cultivated lands, in much the same way, because free­

roaming feed ing on crop residues takes place after harvesting. The people in the study 

area are, therefore, facing problems of poverty and resource degradation, wh ich require 

prudently composed so lutions that integrate development and conservation measures. 

The study has attempted to empirically assess the implication land-use change has on 

li velihoods in the study area; acceptance and adoption of community based land and 

natural resourcc management teclmologies introduced to them by govemI11ent rural 

development interventions. Changes in land cover/use and magnitudes and rates of soi l 
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loss due to rills were used as measures of the land degradation process . The results of the 

investigation of land-use/cover change indicate that over the fifteen years considered, 

there have been changes in the land cover, but the main type remained agricultura l use. 

The major changes observed were the increase in cropland and slmlb land areas at the 

expense of the open grazing and woodland areas . The increase in the area of croplands 

has impli cation on mnoff generation, erosion, flooding and sedimentation problems. The 

results of the rill erosion survey indicate that, assuming I 30% contribution from In 

Terrill erOSIon , soil loss was around 37 lIha/year. This estimate, which is well In 

agreement with results obtained from soi l erosion intensive studi es in the same study 

area, shows that soil erosion is a threat to agricultural production ana conservation 

measures are seriously needed. 

There have been a range of land management and development works underway in the 

two adjacent woredas since January 1995, of which this study focused on the soil and 

water conservation measures. The introduced soil and water conservation measures have 

generally received acceptance by tbe local fanners. They are widely acknowledged as 

being effective measures in arresting soil erosion and having the potential to improve 

land producti vity. Notwithstanding, the sustainable adoption and widespread reliability of 

the introduced soil and water conservation measures seem less likely. The majority ofthe 

surveyed farmers have stated that they have intentions to maintain the conservation 

structures. Also, the majority of the fanners stated that they would not like to apply the 

conservation measures in their plots of land that were not treated by that time. The major 

factors that were discouraging the farmers from adopting the introduced SWC 

techno logies on their farms were found to the labor shortage, land tenure insecurity alid 

problem of fitness of the technologies to the farmers' requirements and to the farming 

system circumstances. 

The problem of fitness of the tecimologies to the farmers' requirements and the farming 

circumstance partly are refl ections of a problem in the approach foll owed in the planning 

and implementation of the tecimologies. Though it was claimed that participatory 

procedures were foll owed, facts on the ground did not seem to SUPPDlt this. For instance, 

the farme rs' time-honored knowledge and preferences were ignored in dealing with the 
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soi l erosion problem, as sbown by the fact tbat 83%of the surveyed farmers reported that 

the introduced so il and water conservation technologies were totally new and unknown to 

them. Instead , the invo lvement of the farmers was limited to labor contri bution. Real 

participatory processes were, thus, not fo llowed. In a real parti cipatory process, the 

farmers arc the starting point. It starts with analysis of farmers' circumstances, problems, 

indigenous knowledge and preferred so lutions to problems (Chambers, Pacey, and 

Tluupp 1993). Conservation experts and facilitators of implementation are expected to 

fine-tune conservation technologies to the needs of the people, and not otherwise. As 

Chambers, Pacey, and Thrupp ( 1993, 182-82) succinctly write, " (In a participatory 

approach), the main objective is not to transfer known technology ... what is transferred 

by outsiders to farmers is not a package of practices to be adopted but a basket of choice 

from which to select". 

5.2. Recommendations 

The rural households in the study area are very poor, living on very meager annual 

incomes. Land and livestock are their fundamental bases ofl ivel ihood . On the other hand , 

land degradation, particularly soil erosion from cultivated fields, is a threat to their 

agricultural production, and conservation measures are needed. The introduced SWC 

have genera lly obtained acceptance by the famlers in terms of being effective in soil 

erosion control and potenti ally improving productivity of croplands. Nonetheless, few 

things need to be reoriented to ensure sustai nable adoption and widespread repl ication of 

the technologies by the farmers, as findings of tb.e study suggest. 

J. The high labor requirement for construction and maintenance was one of the 

reasons given by tbe fanners for intending to dismantle some of, the introduced 

SWC structures after the external intervention comes to an end. The fanners 

expressed that the so il and water conservation structures have th e potential to 

improve land productivity and increase crop yields, but they fear that the benefits 

might remain incommensurate with the pbysical work required for their 

implementation. Hence, reducing the labor requirements will cont ribute towards 

enhancing the adoption of the conservation technologies. The labor requ ired 

wou ld be reduced by increasing the spacing between the stmctures, whi ch rescues 
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the tota l num ber, length and area of these structures. In addition to reduci ng the 

labor requirement, increasing the inter-structural spacing also reduces the total 

area of land that would be put out of producti on due to the structures, which was 

one source of complaint by the farmers. Increas ing the inter-structural spacing 

will also ease the problem of ploughing with oxen, caused by the l!arrow spacing. 

However, thi s technical solution has disadvantages as well. That is, the measures 

will be less effective in terms of controlling soil eros ion. In this regard, 
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fieldwork for this study, the treated lands were closed off from livestock by a 

guard employed by the project. But when the employment of the guard comes to 

an end with the endin g of the project, the farmers were certain that free-roaming 

grazing of livestock would resume and cause destruction of the estab li shed 

structurcs as well as the trees and shrubs planted on the structures. Hence, the 

local people shou ld be convinced, before the project ends, on taking the 

responsibility of protecting the treated areas from destruction by livestock. As 

much as possible, li vestock grazing should be limited to the grazing lands. The 

stall-feeding system should also be introduced to the farmers. 

v. There was also lack of addressing the priority and preference of the local people 

by the project as re lated to the soil conservation works. As noted by the farmers' 

the construction of the SWC structures was carried out in level and only 

moderately sloping lands, while their major problem was the occurrence of 

landslides on steeper slopes. Thus, the SWC intervention was not addressing the 

priority and preference of the people. Their preference was the treatment of the 

steeper slopes, which were still under cultivation but left unattended and suffered 

from severe damage due to mass movements. There is, therefore, the need to 

address this priority of the farmers. Landslides can be prevented by afforestation 

of hillsides (sources of the direct runoff) and by construction of cut-off drains that 

divert the runoffs ji·OIn entering into cultivated fi elds by coming frqm the up-slope 

sources areas. Tacking priorities of the farmers will serve as an effecti ve doorway 

to the willing and committed participation of the farmers in the conse.rvation 

undertakings. 

VI. The problem of fitness of the technologies to the farmers' requirements and the 

fanning system circumstances is partly a reflection of a problem in the approach 

followed in the stage of plmming of the conservation intervention. The approach 

followed was more of a top-down type where the participation of the farmers was 

limited mainl y to labor contribution during implementation of the tecimologies. 

For a SWC initiative to be regarded as truly participatory, the farmers should be 

convinced, as much as the experts and organization involved, of the need for 

erosion contro l and the types of tecilllologies to be applied to that cffect. The 
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types and designs of the technologies ought to be determined based on consensus 

or on the majority opinion of the people. Hence, a thorough reassessment and 

reorientation of the approach being followed towards real participatory processes 

is important to ensure the sustainable uti lization of the technologies by the land 

users. 

vii. By the time of the fieldwork for thi s study, the community based natural resource 

management trial s ite did not cover the whole of the study area. It was only part 

of the two neighboring woredas that was included. This needs to be con ected, i. e., 

the whole of the study area should be taken as the land management unit because 

conservation in a part o~en area will have little effects if the other palts 

paIticularly in higher positrons' are not conserved. For instance it was noted 

during the rill eros ion survey that the formation of rill was basic,ally a resnlt of 

surface runoff and the associated sheet-wash processes. Much of the surface 

runoff was either entering into the fields from upslope areas orland generated by 

processes of within-field concentration of runoff. The runoff leaving fields, in 

tum, caused erosion andlor sedimentation problems in fields located downstream. 

This physical interdependence cl early shows that conservation in one fam will do 

little if the other £mns in a higher position are not conserved. Thus, the problem 

of erosion and SWC needs to be tackled in the study area context and the natural 

resource management activities should cover the remaining part of the study area. 

vii . Fina ll y, lasting solutions to the problem of resource degradation caused by land­

use change and rural poverty should include easing population pressure ,on the 

resources, teclmological improvements in agriculture and development of the 

other sectors of the economy. Involvement of the local people is 'essential in all 

initiati ves of conservation and management of natural resources. 
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ANNEX IV 
A. SURVEY QUESTIONNAIRE 

Introduction 
This questiOlmaire is prepared for an academic purpose for the fulfillment of MA Degree 
in Development Studies from Addis Ababa University, College of Development Studies, 
Department of Rural Livelihood and Development (CDS-RLD). The objective of the 
study is to assess/examine land-use dynamics and its implication on household 
livelihoods, and recommend for the possible alternative solutions and institutional 
arrangement(s). Your genuine response to this questionnaire is very crucial for the 
success of the whole study. And thus, I would like to thank you in advance for your 
kindly cooperation. 

1. General Information 

1.1 Local Identification: 

Woreda Name: ' Tabya ' Name: _ ____ 'Kushet' Name: ____ ~ 
1.2 Data Collector 's Full Name: 

-~-~~~---,-~-~~~~~-

1 J Date of Data Collection: / / 2009 ( _/_/ 2001 E.C) 
1.4 Time of the Interview: Starting time Finishing time ___ _ _ 

2. Household's Demographic Character 

2.1 Household Sex: Male ____ Female ____ _ 
2.2 Age: (in completed years): ---::c---:--::-::---c:-: 

2.3 Marital Status: Single ---:-__ Currently Married __ _ 
Divorced ___ Separated __ 

Widowed __ _ 

2.4 Educational Level: Illi terate 
(use thick markls) Can read and write 

Formal education (specify grade level) __ 
2.5 Number of permanent household members (including the head) ,--_ __ ~ 

, Before ' IS years ago : Male No Female No __ 
Currently : Male No _ _ Female No 

---:~ 

2,6 Is your household formed within 15 years? Yes No ____ ~ 

Yes 
3. Household Assets 
3,1 Do you own land? 
3 2 If "Y " I h fi -=-=lI---:-dc- '1 es , please give teo OWlllg etal s:-

No ___ _ 

Size (in local unit) 
No Type of land owned Before 15 Years 

I Total land area 
2 Farm land 
3 Grazing land 
4 Others (if any) 

Currently 
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3.3 Do you own livestock? Yes _ ___ _ No _____ _ 
34If "Y " I th tI II d t '1 es , please give e 0 OWll1g e at s:-

Size (in local unit) 
No Type oflivestock Before 15 Years Currently 

1 Oxen 
2 Cows 
3 Sheep 
4 " Goats 
5 Horses 
6 Donkeys 
7 Mules 
8 Heifers 
9 Calves 

3.5 If your response to question No (3.3) is "No", why? (use thick markls) 
Lack of grazing land Lack of breading animals ___ -
Livestock disease Others (specifY, if any) _________ _ 

3.6 Distance from market center:-
Before 15 yeat·s: Hour(s) Minutes ___ _ 
Currently: Hour(s) Minutes ----

3.7 Distance from main road:-
Before 15 years: Hour(s) Minutes ___ _ 
Cun'ently: Hour(s) Minutes 

- -:------:-
3.8 Regarding the health status of your fami ly, what changes have you observed during 
the last fifteen years? (use thick markls) 

1) It was fine and now even improved __ 2) It was fine and the same now __ 
3) It was fine but not now __ 4) It was not and it is not fine now __ 

3.9 If the response to the above question (3.8) is either the 3'd or the 4th choices, why? 
Lack of income for treatment Lack of a nearby health center __ _ 
Health treatment is costly Others (specify, if any) _______ _ 

4. Land use/land cover Change Issues 
4.1 What do you think about the trend of peoples' land holding in your area? 

Increasing Decreasing Not changed -:-c----:-::--:-

4.2 If your response to question (4. 1) is "decreasing", what do you think is the reason? 
Population pressure ~ Declining quality of land _"_" _ Others (specify) _ _ 

4.3 What has happened to the size of your land holding over the last 15 years? 
Increasing Decreasing Not changed c-c-c--:--

4.4 If your response to question (4.3) is "decreasing", what do you think is the reason? 
Population pressure ~ Declining quality of land __ Others (specify) __ 
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4.5 How do you assess the sufficiency of your land for farming? 
a) 15 years ago: Scarce Sufficient __ Excess 
b) Currently: Scarce __ Sufficient __ Excess 

4.6 Have you expanded your farming area into another area during the last fifteen years? 
Yes No _--: __ _ 

4.7 If your answer to question (4.6) is "Yes", please specify the area ofexpansion: 
(use Ihick mark/s) 

Response 
No Area of expansion Yes No 
I Forest land 
2 Steep slope area 
3 Grazing area 
4 Others (if any) 

4.8 If your answer to question (4.6) is "Yes", please specify your reason: 
(use Ihick mark/s) . 

Reasons for expansion Response 
No Yes No 
I Land scarcity 
2 Declining land quality 
3 Natural catastrophes 
4 Others (if any) 

4.9 If your answer to question (4.6) is "Yes", is your household food secured following 
the farming expansion? 

Yes No _____ _ 
4.10 What other factors in your area have contributed to land-use/land-cover changes? 

(use Ihick mark/s) 
Response 

No Factors for land-use/land-cover Change Yes No 
I Government policy/intervention 
2 NGOICBO intervention 
3 Local peoples' attitude to the environment 
4 Others (if any) 

4.11 How is your household affected fo llowing the land-use/land-cover changes in your 
area? (use Ihick mark) 

Response 
No Land-use/land-cover Change'S Impact on HHs Yes No 
I Positively 
2 Negatively 
3 Do not know 
4 Others (if any) 
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4.12 How is the local environment affected with respect to land-use/land-cover changes 
. ?( h'k k/.) In your area. use I Ie mar s 

Response 
No Land-use/ land-cover Change's Impact on env't Yes No 
1 Positively 
2 Negatively 
3 . Do not know 
4 Others (if any) 

S. Livelihood Activity and Strategy 
5.1 What is your main source of income? 

Only livestock rearing __ a) 15 years ago: Only farming __ 
Farming and livestock __ Others (specify, if any) ___ _ 

b) Currently: Only farming __ Only livestock rearing _. __ 
Farming and livestock __ Others (specify, if any) _ __ _ 

5.2 Do you practice fallowing on your land? 
a) 15 years ago: Yes No 
b) Currently: Yes No --

5. 3 Who h f h fi II h . IC o t e 0 oWIl1K mec amsms lave you use to .. oost your agncu tura output. d b . I ? 

, Time 
No Mechanism 15 years ago Currently 

Yes No Yes No 
I Manure application 
2 Mulching (Compost) 
~ Fertilizers .) 

4 Improved seeds 
5 Herbicides 
6 Pesticides 
7 Others (if any) 

5.4 Do you practice soil conservation measures? 
a) 15 years ago: Yes No 
b) Currently: Yes No __ 

5.5 [fyour answer to question 5.4 (either in 'a' or 'b' or both) is "Yes", please give the 
fi II d ' 'I o OWIng etal s : 

IS years ago Currently 
No Type of Soi l Conservation Yes No Yes No 

I Terracing 
2 Tree planting 
3 Check dams 
4 Contour ploughing 
5 Others (if any) 
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5.6 If you do not practice soil conservation measures, why? 
Because, I did not want to Lack of income -;-:-_:--

Lack oflabor Others (specify, ifany) _______ _ 

5.7 Has any member of yom household migrated to other area to secure means ofliving? 
a) IS years ago: Yes No __ 
b) Recently: Yes No __ 

5.8 Has any member of yom household participated in any activity other than farming and livestock rearing? 
a) IS years ago: Yes No __ 
b) Recently: Yes No __ 

5.9 If your answer to question 5.8 (either in 'a' or 'b' or both) is "Yes', please give information concerning the nature of work: 

Work Background How Much Earned 
No Type of activity IS Yrsago Currently IS yrs ago Cmrently 

Yes No Yes No Yes No Yes No 
I Trading livestock 

2 Trading grains 
3 Selling fuel wood 
4 Daily laborer 
5 Weaving 
6 Carpentry 
7 Pottery 
8 Petty trade 
9 Others (if any) 

5.10 If your answer to question number (5.8) is "No", why? 
Because, No employment opportunity __ Low wage of work __ 

Place where work is available is far To concentrate on farming _ 
Other reasons (specify, if any) ______________ _ 

5 II PI . f; 
f ease glve 1Il ormatIOn concerrung yom nature 0 wor k ( h ' k k/.) use f Ie mar s 

Work Background How Much Earned 
No Type of activity IS Yrs ago Currently IS yrs ago Currently 

Yes No Yes No Yes No Yes No 
I Trading livestock 

2 Trading grains 
3 . Sell i'ng fuel wood 
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4 Daily laborer 
5 Weaving 
6 Carpentry 
7 Pottery 
8 Petty trade 
9 . Others (if any) 

5 12 PI .~ t fi th fi ll ease give In orma IOn or e 0 oWlI1g d t ·1 d t e al s concemlI1g yom arm pro uc s . 

No Farm Product Area Cultivated (local unit) Amount Produced (local unil) 

15 yrs ago Cmrently 15 yrs ago Cmrently . 
1 Tef! 

2 Barley 
3 Maize 
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2 Selling other livestock 
3 Selling other household properties 
4 Daily labo r 
5 Borrowingmoney or grain 
6 Fuel wood/Charcoal selling 
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7 Reducing amount of meals 
8 Assistance 
9 Migration to other areas 
10 Others (specify) 

6.6 If your answer is "Food Insecure", what do you think are the main reasons? 
(use thick markls) 

Reason for Food Insecuri ty Yes No 

Inability to produce sufficient grains and to rear livestock 
Meager income from non-farm activities 
Instability due to frequent changes in rural policies 
Failure to properly utili ze own production and other earning 
Othet·s (if any) 

6.7 If your answer is "Food Insecure", do you think that it is related to land-use change in 
your area? Yes No ___ _ 
6.8 What have been the main constraints to expanding your crop production, as well as 
for keeping suffic ient numbers of stock in order to become self-sufficient in food year 
round? (use thick markls) 
6 8 Ct' t t d f ( h' k k) • . 1 ons ram s 0 crop pro uc IOn use t IC mar 

No Constraints Yes No 3rd most important 
bottleneck 

1 Drought 

L . Frost 
3 Water logging 
4 Pests and disease 
5 Erratic rainfall di stribution 
6 Weeds 
7 Shortage/lack of farm oxen 
8 Poor storage 
9 Insufficient land holding 
10 Poor soil fertility 
11 Lack of access to appropriate technology 
12 Limited know-how and skills 
13 ShOliage of life 
14 Inadequate extension services 
15 Inability to apply sufficient modern farm inputs 
16 Dependency on rain-fed farming 
17 Failure to utilize irrigation 
18 Lack of access to post-harvest technology 
19 Others (Specify, if any) 

6.8.2, Constra'ints to li vestock rearing (use thick markls) 

No Constraints 3rd most important 
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bottleneck 

I Lack of sufficient grazing lands and fodder 
2 Stock disease 
3 Poor stock disease 
4 Traditional attitude towards large numbers 
5 Failure to properly use stock products 
6 Lack of markets for stock products 
7 Lack of access to better stock breeds 
8 Others (Specify, if any) 

6.9 Rural interventions and rural policy changes that have had significant impact on 
h h Id fi d ouse 0 00 secunty. 

No Constraints Yes No 3rd most important 
bottleneck 

I Lack of land tenure security 
2 Displacement by cooperatives, villagization and 

resettlement 
3 Frequent rural policy changes 
4 High turn over of local administrators 
5 Unstable prices for agricultural commodities 
6 Others (Specify, if any) 

6.10 Reasons for lack of sufficient and viable income from non-farm activities to become 
food secure at household (use thick markls) 

No Reasons Yes No 3rd most important 
bottleneck 

I Lack ofland tenure 
2 Displacement by cooperatives, villagization and 

resettlement 
3 Frequent rural policy changes 
4 Cast: lack of respect for some activities 
5 Unable to work (disability) 
6 Lack of raw materials and working 
7 Lack of market 
8 Poor infrastructure to support activities 
9 Absence of rural credit 
10 Others (Specify, if any) 
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6. 11 Household copping strategy to food insecurity and survival strategies 
(use thick markls) 

No Coping Strategy Yes No 3rd most important 
bottleneck 

1 Livestock dispersal or de-stocking 
2 Change of cropping patterns 
3 Migration to nearby towns for wage labor 
4 Consuming famine period or less preferred food 
5 Borrow grains/cash from lenders 
6 Migrate to other rural area for wage labor 
7 Sell off small aJ).imals 
8 Firewood and charcoal selling 
9 Rely on relief of small grains 
10 Sell off farm oxen 
II Lease out land 
12 Sell off land 
13 Desperate migration 
14 Others (Specify, if any) 

Thank You for your Time 
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ANNEX V 
(Tigrinya Version of the Questionnaire) 
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3. r~nt",r h·~,r1-- rr t1-- tTPt--rht M.-&--
3. 1 OJ'l'!. un~-'I ' ~1'-9"? AOJ >,.e4-A ---:-__ 
3.2 00 A ('I ?". ,?,{lJ" 1/'flA ',"}'1- '1i.e'/- 1 W9" l/Mfl- ' '/'P'fl;l-'}' 1l9" Ah'}' rf,fl~;I­.e'l fl· :-

ANNEX V 
(Tigrinya Version of the Questionnaire) 

uvJd'[' 

011"'1 MI. :/'(I-uork}--'I' M . ·flun "}1P,. <'I.e. "}<'I'e 9"C?"C }'fl.(I- ,,,p,.'li Ij:Am'r Ml 
9"CI-)'fl tH-I1'C} 1-)11 1'·'L.ilCfI.t ~,P'.{J ~,nlJ 11'i:1'I. '}-?"UC,t uoo'lo·t M"'t')- 'llC 
(College of Development Studies) nlCh'fl I-JAA.e P,."lt (Masters Degree) "}uo'tll 
uo"'1M,. uno'lo;l''e orh-'i: llnOJ'"} "'n~7 "}?"AI-)'fl M":: nFFc'fl(l"?" rn'I'-;l- ')' 
~" /-o ooMt ?"'In?" Of\"'1 'l.eH. ooo'lIH MI. 7H., ~1' I1OJ~'o 't·n.e. 'rt- ~,(I.9':: 
M·t "lIL,,?" fI'e);9" 'fl -:;'"}o'l ·}rn'Y·7'I-.e. un A fl. 11?"'I11 lH"'lJfl~'I. ~,;rp,.uo 
h uo {J "l '} .e r;; ." :: 
1. At.{. 7i ce r~ n &',r 
1.1 hlJfl.f'e " ,fl~;I-

'li?" OJlp,: 'li?" tlj·flf: 7i?" "li"j-}-: 
1.2 'M" ~,I-)fl. '''fl~;I- _____________ _ 
1.3 "'fl~;I- 11;r~,hfl(l· onr I / 2001 't.?" 

----

1.4 :/'(I-uo(h:H- 11'1-'I11l(l- "ltt : 11'I-:e:unl (I- fI't,)- 11-tI-J!tun(l· fI't ,)-

2. {)~-U1"fJ.ce r~n&',r tTPt--m't M:&--
2.1 J';I- oot-rh. {J~t- : 'I-lJo;l-.e ~,"}{J ·I·.e ,t __ 
2.2 6y.;uo ('flf/"II'?' 'Iou;),}, ,eiJ,J,1-i -----c---
2.3 h-'/;I-:" 'l'flt-: 'l·fl fI·fl 11 .e-t ,"OJ·fIj-'l-__ l/uoM\/-'I-

fl 'tA IHI;I- 1/'l"'H ·I;I-__ lH'Ij. ' I-rhl '}- 1/' rtA(l{'H-
2.4 >'. l:<! -)-?" U C '1: : Iv >'. A 11.e ·11 0 l 9" 0 '" <;:: "} ?" '} IJ 11 "} 11 un (In 

>,1-)P,9" f'P. '}-9°UCt ll;rflun (>'.l:<! '}-?"UC·t .em;r{J) __ 
2.5 <!!ot >,IJII'}' {J~t- O,'HII.e "}t oot-rh. (J~t- "''P.{JI-t) __ 

:P~"'1. 15 ,}uo;l--l' : "lot >'.1:-' I·lJorl'-__ 'Mt >'.·/:->,"}{J·l·I'-__ 
~, ·fl!t. A'P'} AI1.__ 'Mt YA!- 'rlJo:/-' I" <!!ot >'../:->,"}{J '}-I" __ 

2.6 {J~l);?" ','P'} 'lJi. 1/OJO'l ·ft- ~,11 OJ·'lim. 15 'tuo;l-r }'. '/.e~? 
AOJ }'.eIj.A __ _ 

3. r~nt",r h·~,r1-- rr t1-- tTPt--rht M.-&--
3. 1 OJ'l'!. un~-'I ' ~1'-9"? AOJ >,.e4-A ---:-__ 
3.2 00 A ('I ?". ,?,{lJ" 1/'flA ',"}'1- '1i.e'/- 1 W9" l/Mfl- ' '/'P'fl;l-'}' 1l9" Ah'}' rf,fl~;I­.e'l fl· :-

ANNEX V 
(Tigrinya Version of the Questionnaire) 

uvJd'[' 

011"'1 MI. :/'(I-uork}--'I' M . ·flun "}1P,. <'I.e. "}<'I'e 9"C?"C }'fl.(I- ,,,p,.'li Ij:Am'r Ml 
9"CI-)'fl tH-I1'C} 1-)11 1'·'L.ilCfI.t ~,P'.{J ~,nlJ 11'i:1'I. '}-?"UC,t uoo'lo·t M"'t')- 'llC 
(College of Development Studies) nlCh'fl I-JAA.e P,."lt (Masters Degree) "}uo'tll 
uo"'1M,. uno'lo;l''e orh-'i: llnOJ'"} "'n~7 "}?"AI-)'fl M":: nFFc'fl(l"?" rn'I'-;l- ')' 
~" /-o ooMt ?"'In?" Of\"'1 'l.eH. ooo'lIH MI. 7H., ~1' I1OJ~'o 't·n.e. 'rt- ~,(I.9':: 
M·t "lIL,,?" fI'e);9" 'fl -:;'"}o'l ·}rn'Y·7'I-.e. un A fl. 11?"'I11 lH"'lJfl~'I. ~,;rp,.uo 
h uo {J "l '} .e r;; ." :: 
1. At.{. 7i ce r~ n &',r 
1.1 hlJfl.f'e " ,fl~;I-

'li?" OJlp,: 'li?" tlj·flf: 7i?" "li"j-}-: 
1.2 'M" ~,I-)fl. '''fl~;I- _____________ _ 
1.3 "'fl~;I- 11;r~,hfl(l· onr I / 2001 't.?" 

----

1.4 :/'(I-uo(h:H- 11'1-'I11l(l- "ltt : 11'I-:e:unl (I- fI't,)- 11-tI-J!tun(l· fI't ,)-

2. {)~-U1"fJ.ce r~n&',r tTPt--m't M:&--
2.1 J';I- oot-rh. {J~t- : 'I-lJo;l-.e ~,"}{J ·I·.e ,t __ 
2.2 6y.;uo ('flf/"II'?' 'Iou;),}, ,eiJ,J,1-i -----c---
2.3 h-'/;I-:" 'l'flt-: 'l·fl fI·fl 11 .e-t ,"OJ·fIj-'l-__ l/uoM\/-'I-

fl 'tA IHI;I- 1/'l"'H ·I;I-__ lH'Ij. ' I-rhl '}- 1/' rtA(l{'H-
2.4 >'. l:<! -)-?" U C '1: : Iv >'. A 11.e ·11 0 l 9" 0 '" <;:: "} ?" '} IJ 11 "} 11 un (In 

>,1-)P,9" f'P. '}-9°UCt ll;rflun (>'.l:<! '}-?"UC·t .em;r{J) __ 
2.5 <!!ot >,IJII'}' {J~t- O,'HII.e "}t oot-rh. (J~t- "''P.{JI-t) __ 

:P~"'1. 15 ,}uo;l--l' : "lot >'.1:-' I·lJorl'-__ 'Mt >'.·/:->,"}{J·l·I'-__ 
~, ·fl!t. A'P'} AI1.__ 'Mt YA!- 'rlJo:/-' I" <!!ot >'../:->,"}{J '}-I" __ 

2.6 {J~l);?" ','P'} 'lJi. 1/OJO'l ·ft- ~,11 OJ·'lim. 15 'tuo;l-r }'. '/.e~? 
AOJ }'.eIj.A __ _ 

3. r~nt",r h·~,r1-- rr t1-- tTPt--rht M.-&--
3. 1 OJ'l'!. un~-'I ' ~1'-9"? AOJ >,.e4-A ---:-__ 
3.2 00 A ('I ?". ,?,{lJ" 1/'flA ',"}'1- '1i.e'/- 1 W9" l/Mfl- ' '/'P'fl;l-'}' 1l9" Ah'}' rf,fl~;I­.e'l fl· :-



oom1 1/(J)·n oot,+ 
'/~{)t h' ~;:/+ 1/(J)"(} oot,'l' ~, Y;U'1. 15 0, 00 ;:/,,). }, ·flIl. 7,</)1 MI. 

1 o,;p'} flfi:rf, ·), oot,} 
2 l1mt.fl oot,:" 
3 001'/6liJ. oot,')' 
4 1-Jt\1, tl.eTm -;;'c'l "I' t\ ~. 

3.3 'rt,), (h'}M;:I")' ) }lI'lOJ-,lD9" P.? h(J) },.e4.t\ -----;-__ 
3.4 oot\(l9" ''1r{fJ'' 1/·/1t\ 1, 'H ' Y;}, 1i.e'" i '}Ii9" l /Mf} ','r'/1;:1"'/' 1/9"t\h:" ,I,Il t,T 

h, ',;H· 1/(J)'~'I' 'I'd, 
'11M 0, .e',,)' 11(J)·n 'rd, ;p Y;mz. 15 0,00;:1"); Mit\. 1. '1'1 llll 

1 . MIO'C (·/10t-.e) 
2 }, 'Im9" ('Irhmz.) 
3 },f11.0 
4 },fl]t\ 
5 }, fi:t-fl (;{.t.fl) 
6 }dl:l't\ (/1 ':;'t'I.) 
7 },h~ "} (},Y;1.) 
8 9" t-n·"t (9" t-n) 
9 I-Jt\l, tl.e1'm -;;'c'l '1't\~. 

3.5 1;h+ 'Mt 3.411'/119' oot\c'l. "J,.e1.iI" 1111t\ h1'1'.v.'}' 1i.ehM9"1;:1'.e? 
l1c'l/h. fIl,',:" 001'/6liJ. oot,+ l1c'l/h. flM:" mzl,nt\ oo~;P t'I. 1. 1M 
./1c'l '}h. rhmz9" 'I'd, (l,'}M) - I-Jt\l, H.e'l'm-:;'c'l m1'!: '1't\~. -

.. 
-3 .-6 -C~a,~;P~'+~I-J-·/1-11-/ ~~,9"--~-·-/1 -~-h~n~· t\~o-~-~-: ------------------------

H' "'l. 15 0, 00 ;:/--), : c'l 0, :" / ;:I' .). Y.;P .e -;;. 
},11t1. 1.'1'1 MI.: c'lo,·NT·)· .v.;P.e-;;' 

3.7 ~l,n'l.e Crh;P')' 1-J 11 11/~9" ~'/1 'P~ 0011.<1.:-
~, Y; "'l. 15 0, 00 ;:/--), : c'l 0, 'N;:I' :, . .v.;P .e -;;. 

}"1lI1. 1.'1'1 hH.: c'lo, :" /T')' y.;P.e-;;' 
3.8 11-',;:/' :" 'rO~ flY;09" '/1119"t\h')' },11 l1rftM· 150,00;:1':" 1,/;:I'.e 111'0,11·/19' 

(J).e l1t.>,.e9' t'I(J)·m. },fI"? 
1) {)f} -;;.'\? ',.e~ rhtl. .v.'~ 1'oo,I,.ei'i' _ 2) {)/1. -;;.'\? ',.e~ rhll. '(J).'} h9" ~\' _ 
3) {)/1·1,,\?,. ~.e<. mHo "J'} h9"~\· f't'lI_ 4) {)/1. -;;' },.e~/1t.1 mHo '(J)./ f't'l1_ 

3.9 '}r),'!'- ,/!{)t 3.81/'/119' oot\c'l.' 3.,,' (J).e ' 4.,,' 1/·/1t\ l,/1·.v.·}, 1i.e"'iM9"·};:I'.e? 
11c'l '}h. fIl,'!')' oo·!i;{.t'I. (J)'Il,;:I'+ ml19"~ ·/1c'l1h. fIl,~:" "}t\~t'I":', 'rO~ 
(J)'I1,;:I':" rM19u~ I1fJC '\? I-Jt\h tI.e1'm 1'c'l ml'!: " I ·t\~. -----.. -------------------------------------------------

2 

oom1 1/(J)·n oot,+ 
'/~{)t h' ~;:/+ 1/(J)"(} oot,'l' ~, Y;U'1. 15 0, 00 ;:/,,). }, ·flIl. 7,</)1 MI. 

1 o,;p'} flfi:rf, ·), oot,} 
2 l1mt.fl oot,:" 
3 001'/6liJ. oot,')' 
4 1-Jt\1, tl.eTm -;;'c'l "I' t\ ~. 

3.3 'rt,), (h'}M;:I")' ) }lI'lOJ-,lD9" P.? h(J) },.e4.t\ -----;-__ 
3.4 oot\(l9" ''1r{fJ'' 1/·/1t\ 1, 'H ' Y;}, 1i.e'" i '}Ii9" l /Mf} ','r'/1;:1"'/' 1/9"t\h:" ,I,Il t,T 

h, ',;H· 1/(J)'~'I' 'I'd, 
'11M 0, .e',,)' 11(J)·n 'rd, ;p Y;mz. 15 0,00;:1"); Mit\. 1. '1'1 llll 

1 . MIO'C (·/10t-.e) 
2 }, 'Im9" ('Irhmz.) 
3 },f11.0 
4 },fl]t\ 
5 }, fi:t-fl (;{.t.fl) 
6 }dl:l't\ (/1 ':;'t'I.) 
7 },h~ "} (},Y;1.) 
8 9" t-n·"t (9" t-n) 
9 I-Jt\l, tl.e1'm -;;'c'l '1't\~. 

3.5 1;h+ 'Mt 3.411'/119' oot\c'l. "J,.e1.iI" 1111t\ h1'1'.v.'}' 1i.ehM9"1;:1'.e? 
l1c'l/h. fIl,',:" 001'/6liJ. oot,+ l1c'l/h. flM:" mzl,nt\ oo~;P t'I. 1. 1M 
./1c'l '}h. rhmz9" 'I'd, (l,'}M) - I-Jt\l, H.e'l'm-:;'c'l m1'!: '1't\~. -

.. 
-3 .-6 -C~a,~;P~'+~I-J-·/1-11-/ ~~,9"--~-·-/1 -~-h~n~· t\~o-~-~-: ------------------------

H' "'l. 15 0, 00 ;:/--), : c'l 0, :" / ;:I' .). Y.;P .e -;;. 
},11t1. 1.'1'1 MI.: c'lo,·NT·)· .v.;P.e-;;' 

3.7 ~l,n'l.e Crh;P')' 1-J 11 11/~9" ~'/1 'P~ 0011.<1.:-
~, Y; "'l. 15 0, 00 ;:/--), : c'l 0, 'N;:I' :, . .v.;P .e -;;. 

}"1lI1. 1.'1'1 hH.: c'lo, :" /T')' y.;P.e-;;' 
3.8 11-',;:/' :" 'rO~ flY;09" '/1119"t\h')' },11 l1rftM· 150,00;:1':" 1,/;:I'.e 111'0,11·/19' 

(J).e l1t.>,.e9' t'I(J)·m. },fI"? 
1) {)f} -;;.'\? ',.e~ rhtl. .v.'~ 1'oo,I,.ei'i' _ 2) {)/1. -;;.'\? ',.e~ rhll. '(J).'} h9" ~\' _ 
3) {)/1·1,,\?,. ~.e<. mHo "J'} h9"~\· f't'lI_ 4) {)/1. -;;' },.e~/1t.1 mHo '(J)./ f't'l1_ 

3.9 '}r),'!'- ,/!{)t 3.81/'/119' oot\c'l.' 3.,,' (J).e ' 4.,,' 1/·/1t\ l,/1·.v.·}, 1i.e"'iM9"·};:I'.e? 
11c'l '}h. fIl,'!')' oo·!i;{.t'I. (J)'Il,;:I'+ ml19"~ ·/1c'l1h. fIl,~:" "}t\~t'I":', 'rO~ 
(J)'I1,;:I':" rM19u~ I1fJC '\? I-Jt\h tI.e1'm 1'c'l ml'!: " I ·t\~. -----.. -------------------------------------------------

2 

oom1 1/(J)·n oot,+ 
'/~{)t h' ~;:/+ 1/(J)"(} oot,'l' ~, Y;U'1. 15 0, 00 ;:/,,). }, ·flIl. 7,</)1 MI. 

1 o,;p'} flfi:rf, ·), oot,} 
2 l1mt.fl oot,:" 
3 001'/6liJ. oot,')' 
4 1-Jt\1, tl.eTm -;;'c'l "I' t\ ~. 

3.3 'rt,), (h'}M;:I")' ) }lI'lOJ-,lD9" P.? h(J) },.e4.t\ -----;-__ 
3.4 oot\(l9" ''1r{fJ'' 1/·/1t\ 1, 'H ' Y;}, 1i.e'" i '}Ii9" l /Mf} ','r'/1;:1"'/' 1/9"t\h:" ,I,Il t,T 

h, ',;H· 1/(J)'~'I' 'I'd, 
'11M 0, .e',,)' 11(J)·n 'rd, ;p Y;mz. 15 0,00;:1"); Mit\. 1. '1'1 llll 

1 . MIO'C (·/10t-.e) 
2 }, 'Im9" ('Irhmz.) 
3 },f11.0 
4 },fl]t\ 
5 }, fi:t-fl (;{.t.fl) 
6 }dl:l't\ (/1 ':;'t'I.) 
7 },h~ "} (},Y;1.) 
8 9" t-n·"t (9" t-n) 
9 I-Jt\l, tl.e1'm -;;'c'l '1't\~. 

3.5 1;h+ 'Mt 3.411'/119' oot\c'l. "J,.e1.iI" 1111t\ h1'1'.v.'}' 1i.ehM9"1;:1'.e? 
l1c'l/h. fIl,',:" 001'/6liJ. oot,+ l1c'l/h. flM:" mzl,nt\ oo~;P t'I. 1. 1M 
./1c'l '}h. rhmz9" 'I'd, (l,'}M) - I-Jt\l, H.e'l'm-:;'c'l m1'!: '1't\~. -

.. 
-3 .-6 -C~a,~;P~'+~I-J-·/1-11-/ ~~,9"--~-·-/1 -~-h~n~· t\~o-~-~-: ------------------------

H' "'l. 15 0, 00 ;:/--), : c'l 0, :" / ;:I' .). Y.;P .e -;;. 
},11t1. 1.'1'1 MI.: c'lo,·NT·)· .v.;P.e-;;' 

3.7 ~l,n'l.e Crh;P')' 1-J 11 11/~9" ~'/1 'P~ 0011.<1.:-
~, Y; "'l. 15 0, 00 ;:/--), : c'l 0, 'N;:I' :, . .v.;P .e -;;. 

}"1lI1. 1.'1'1 hH.: c'lo, :" /T')' y.;P.e-;;' 
3.8 11-',;:/' :" 'rO~ flY;09" '/1119"t\h')' },11 l1rftM· 150,00;:1':" 1,/;:I'.e 111'0,11·/19' 

(J).e l1t.>,.e9' t'I(J)·m. },fI"? 
1) {)f} -;;.'\? ',.e~ rhtl. .v.'~ 1'oo,I,.ei'i' _ 2) {)/1. -;;.'\? ',.e~ rhll. '(J).'} h9" ~\' _ 
3) {)/1·1,,\?,. ~.e<. mHo "J'} h9"~\· f't'lI_ 4) {)/1. -;;' },.e~/1t.1 mHo '(J)./ f't'l1_ 

3.9 '}r),'!'- ,/!{)t 3.81/'/119' oot\c'l.' 3.,,' (J).e ' 4.,,' 1/·/1t\ l,/1·.v.·}, 1i.e"'iM9"·};:I'.e? 
11c'l '}h. fIl,'!')' oo·!i;{.t'I. (J)'Il,;:I'+ ml19"~ ·/1c'l1h. fIl,~:" "}t\~t'I":', 'rO~ 
(J)'I1,;:I':" rM19u~ I1fJC '\? I-Jt\h tI.e1'm 1'c'l ml'!: " I ·t\~. -----.. -------------------------------------------------

2 



4.1 Tn·'/ ;:H· 'hM/'f· 00':':/' r),·fll.TO·fI hfIf1.~9" },oob\tvf·9D ';t' J', C~,J','f· 
'1If719"? +~1H' 00':")' :-

J',OJ·fln '~ J', q,'}fI 'ft-. 1I OJ· m. {'·fllI· '} _ _ _ 

4.2 '}rh'l~ ..,lilt 4.111'/·flf71 oob\O. :e'.):-;11 /,,'1-' l1'flb\ ~,'Hr;~ liJ','riflll9"'};J'J',? 
~q,m. fll1rh. UlIfI.__ 9o ':j.'JfI b\00' (ld' oo,:,,}· I"Jb\~, HJ',Tm':j.O 
m1'l: 'Tb\\!. .. 

4.3 fI~rI,,)· l1rhl.fI 0 0 ':'+ f1Y;tr n·9" ~'fI '1IrI·"H· 15 qoo;t':', ';t'J', J',ooflb\? 
J',OJ·fln '1I~ J', q'1f1 'll" lIOJ·1ll. {'·fllI·1 __ _ 

4.4 1 rh f· 4:ilt 4.3 11'/11 f71 00 b\ O. :e;P '}11 )',1-' l1'flb\ h 1T Y.; }, 1'1 J', ~. i fill 9" '} ;t' J', ? 
~ q'm. fll1rh. U11f1.__ 9uq''JfI b\OO'o'd' OO':"}'_ I"Jb\hHJ>.-/·m q,0 
m '}<l: , T b\ \!. .. 

4.5 00 m n h 1j. b\'i ,}. '} 11 ~ l. fI aD':' + fI r; tr n'9" hOD J', :,. 9"1/1 f71? 

~r;"'l. 15 qoo;t'+: 1IJ',~,'n'b\ hn'b\ },1i.1I' +<-~_ 
}"f111. her1 MI.: HJ',~,n'b\ ~,1j.b\ ~ n.lI· ,}.<-~_ 

4.6 aom1 11rhl.fI 00':':" fir; tr n'9°~11 l/r',M· 15 qoo ;t':', ~ "},{,~ n'l" fl.? 
hOJ },J',4-b\ __ _ 

4.71rh·f· 'Mt 4.611'/·flf71 ODb\O. ',?,(J}" 1/11b\ h'H'\~;}, 1iJ'.'1' i 'J·fI 9"1;t'J', hfIf1. 
h9ul1,,}~~f71 J',r'rfl<;. ? 

(6.-)"-1' :I",.(j (.mtll'\ 'r. -1/-0/.\9' Y"/.\h-i· ;,,'}'It) \":['9"111-) 
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2 9" '}I"J J', b\ 00' 0 ~ :/. 00':' ,) . 

3 00 'flb\ ~ .,. c;: rp C' ~ 'e r',Y.,?;t' + 
4 I"JM, 11J','I'm q,0 'N\ \!. 
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5.6 If you do not practice soi l conservation measures, why? 
Because, . [did not want to Lack of income 

-,-:---

Lack oflabor Others (specify, if any) ______ _ 

5.7 Has any member of your household migrated to other area to secure means ofliving? 
a) 15 years ago: Yes No 
b) Recently: Yes No __ 

5.8 Has any member of your household participated in any activity other than farming 
and livestock rearing? 

a) 15 years ago: 
b) Recently: 

Yes 
Yes 

No 
No 

5.9 If your answer to question 5.8 (either in 'a' or 'b' or both) is "Yes ', please give 
information concerning the nature of work: 

Work Background How Much Earned 
No Ty)'Je of activity 15 Yrs ago Currently 15 yrs ago Currently 

Yes No Yes No Yes No Yes No 

1 Trading livestock 

2 Trading grains 
3 Selling fuel wood 
4 Daily laborer 
5 Weaving 
6 Carpentry 
7 Pottery 
8 Petty trade 
9 Others (if any) 

5.10 If your answer to question number (5.8) is "No", why? 
Because, No employment opportunity __ Low wage of work __ 

Place where work is avai lable is far To concentrate on farming _ 
Other reasons (specify, if any) _ ______ ___ ____ _ 

5 1 I PI . fi f ease give III ormatIOn concerrung your nature 0 wor k ( h' k kJ.) use t Ie mar s 
Work Background How Much Earned 

No Type of activity 15 Yrs ago Currently 15 yrs ago CUlTently 

Yes No Yes No Yes No Yes No 

I Trading livestock 

2 Trading grains 
0 Selling fuel wood J 
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4 Daily laborer 
5 Weaving 
6 Carpentry 
7 Pottery 
8 Petty trade 
9 Others (if any) 

. fi 5. 12 P ease give In ormatIOn or t le 0 owmg etal s concerillng your arm pro ucts. fi I fill d '1 d 

No Farm Product Area Cultivated (local unit) Amount Produced (local unit) 

15 yrs ago Currently 15 yrs ago Currently 
1 Teff 

2 Barley 
3 Maize 
4 Wheat 
5 Pea 
6 Bean . 

7 Sorghum 
8 Oil seeds 
9 Others (if any) 

6. Food Security Issues 
6.1 Do you meet the all-year round food requirements of your household members from 
own production? (use thick mark) Yes __ No 
6.2 If you are not self sufficient, for how many months do your own productions cover 
the food requirements at home? (may mention months) -,-__ ,.-,--___ -,-_-:---:--: 
6.3 Does the income you earn from non-farm activities enable you to buy food for 
bridging the deficiency? (use thick mark) Yes No 
6.4 How would you assess your household in terms of food security? 

Food secure Food insecure -- --
Varies from one year to another __ Do not know 

---;:-:-
6.5 When you face crop failures and/or your output is not sufficient to fulfill your needs, 
which of the following copping mechanisms have you used to overcome the problem? 

15 years ago Currently 
No Copping Mechanism Yes No Yes No 

I Selling Oxen 
2 ' Selling other livestock 
3 Selling other household properties 
4 Daily labor 
5 Borrowing money or gra in 
6 Fuel wood/Charcoal selling 
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7 · Reducing amount of meals 
8 Assistance 
9 Migration to other areas 
10 Others (specify) 

6.6 If your answer is "Food Insecure", what do you think are the main reasons? 
(use thick markls) 

Reason for Food Insecurity Yes No 

Inability to produce sufficient grains and to rear livestock 
Meager incomefrom non-farm activities 
Instability due to frequent changes in rural policies 
Failure to properly utilize own production and other earning 
Others (if any) 

6.7 If your answer is "Food Insecure", do you think that it is related to land-use change in 
your ·area? Yes No ___ _ 
6.8 What have been the main constraints to expanding your crop production, as well as 
for keeping sufficient numbers of stock in order to become self-sufficient in food year 
round? (use thick markls) 
6.8 .1 Constraints to crop production (use thick mark) 
No Constraints Yes No 3rd most important 

bottleneck 
1 Drought 
2 Frost 
3 Water logging 
4 Pests and disease 
5 EITatic rainfall distribution 
6 Weeds 
7 Shortage/lack of falTll oxen 
8 Poor storage . 

9 Insufficient land holding 
10 Poor soi l fertility 
11 Lack of access to appropriate teclmology 
12 Limited know-how and skills 
13 Shortage of life 
14 Inadequate extension services 
15 Inability to apply sufficient modem falTll inputs 
16 Dependency on rain-fed farming 
17 Failure to utilize irrigation 
18 Lack of access to post-harvest technology 
19 Others (Specify, if any) 

6.8.2 Constraints to livestock rearin use thick markls) 
No Constraints 3rd most important 
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bottleneck 

1 Lack of 5ufflcient grazing lands and fodder 
2 Stock di sease 
3 Poor stock disease 
4 Traditional attitude towards large numbers 
5 Failure to properly use stock products 
6 Lack of markets for stock products 
7 Lack of access to better stock breeds 
8 Others (Specify, if any) 

6.9 Rural interventions and rural policy changes that have had significant impact on 
household food security. 

No Constraints Yes No 3 rd most important 
bottleneck 

I Lack of land tenure security 
2 Displacement by cooperatives, villagization and 

resettlernent 
3 Frequent rural policy changes 
4 High turn over of local administrators 
5 Unstable prices for agricultural commodities 
6 Others (Specify, if any) 

6.10 Reasons for lack of sufficient and viable income from non-farm activities to become 
food secure at household. (use thick mark/S) 
No Reasons Yes No 3 rd most important 

bottleneck 
I Lack ofland tenure 
2 Disp lacement by cooperatives, villagization and 

resettlement 
3 Frequent rural policy changes 
4 Cast: lack of respect for some activities 
5 Unable to work (disability) 
6 Lack of raw materials and working 
7 Lack of market 
8 Poor infrastructure to support activities 
9 Absence of rural credit 
10 Others (Specify, if any) 
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4 Cast: lack of respect for some activities 
5 Unable to work (disability) 
6 Lack of raw materials and working 
7 Lack of market 
8 Poor infrastructure to support activities 
9 Absence of rural credit 
10 Others (Specify, if any) 
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6.11 Household copping strategy to food insecurity and survival strategies 
(use thick markls) 

No Coping Strategy Yes No 3rd most important 
bottleneck 

1 Livestock dispersal or de-stocking 
2 Change of cropping patterns 
3 Migration to nearby towns for wage labor 
4 Consuming famine period or less preferred food 
5 Borrow grains/cash from lenders 
6 Migrate to other rural area for wage labor 
7 Sell off small animals 
8 Firewood and charcoal se lling 
9 Rely on relief of small grains 
10 Sell off farm oxen 
II Lease out land 
12 Sell off land 
13 Desperate migration 
14 Others (Specify, if any) 

Thank You for your Time 
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