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ABSTRACT 

[-hllnan actions through selliement expansion, searching of crop land and other 

development activities are altering the ecosystem of the land at unprecedented rates 

(Walker, 2001). These interactions of Inllnan being with the natural environment have 

been the core causes for loss offorest and land resources in the form land use/ land 

cover changes since civilizations in the river valley. The current issue is that rapid 

population growthfuelled with the needfor expansion of agricultural land; expansion of 

human selliement and the leaningfor development activities al/ together are aggravating 

the land covers changes processes and switching the livelihood strategies of local people. 

The land cover changes, which are followed by multiple of processes, have both positive 

and negative impacts on the socio-economic; livelihood strategies of local people; and 

local environmental conditions. This research focuses on the impact of land use and land 

cover changes on the socio-economic conditions and the general environment of the local 

inhabitants in Menagesha Suba. This research met the multiple aims of analyzing the 

land cover changes; exploring the drivers of the changes and evaluating the impacts of 

the changes. In doing so the research employs analysis of satellite images for the years 

1973, 1986 and 2007 in Menagesh Suba; key informant interviews and socio-economic 

survey of the livelihood strategies of the local people in the area. This research produced 

a number key finding which includes a decrease in the size of the forest cover by 36.61% 

and the grazing/open land cover by 1.99%; and an increase in agricultural land by 

54.47% and the human selliement by -0.91 % Fom 1973 to 2007. These increase and 

decrease in the size of the land was aggravated by a number of socio-economic and 

socio-cultural factors both at the local and national level. This change again impacted 

the local people in terms of their socio-economic condition and in terms their livelihood 

strategies. The main conclusion drawn Fom this research was land cover changes in 

A1enagesha Suba have impacted the local people in many ways but particularly in their 

livelihood strategies. This research argued for proper land use planning which can be 

used to reduce the land cover changes in the research area. 

f(ey Words: Land Use/Land Cover Changes, Proximate and Underlying Callses; 

Livelihood Impacts of LULCC 
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1.1 Background 

Chapter One 

1. Introduction 

Human actions through settlement expansion, searching of crop land and other 

development activities are altering the ecosystem of the land at unprecedented rates 

(Walker, 200 I). These interactions of human being with the natural environment have 

been the core causes of land use and land cover changes. This has often been leading to 

land degradation; land use/ land cover change and local climate a lteration since 

civi li zations in the ri ver vall ey. Eth iopia has faced sllch a devastating deforestation and 

loss of affl uent natural resources as a resul t of human induced actions in the past so many 

years (Tadesse, 2002). 

The traditional agricultural land use practice together with the fragmented land tenure 

ri ghts have been acted as the major forces of land cover dynamics for several millennia in 

the country. [n recent years, land use for settlement particularly of the urban land 

expansion has began to aggravate the land cover dynamics through encroaching 

agricu ltura l lands and protected natural forest areas. Many researches conducted in the 

field have shown that land use change has been increasingly devastating the land 

resources and become one of the growing concerns of local environmental problems for 

the past few decades (Daba, 2000). 

Over 60% of the countty 's forest cover of the highland plateau has lost during the last 

thirty years mainly due to man made demolition (Tadesse, 2002). According to Daba 

(2000), about 50% of the natural highland fo rests were found to have been degraded to 

slightly or heavily disturbed forestlands in the period from 197 1 to 1997 mainly due to 

human actions and for the seek of agricu ltural lands and estab lishment of settlements. 

Such eco logical alteration of the forest ecosystem paliicularly is an indication of the 

persistence of the problem to date. 



These days, rapid population growth twined wi th fast urbanization and search for 

agricultural land are compelling the land and fo rest resources and resulting in a range of 

soc io-economic and environmental problems to loca l people. However, the effort to get 

land for agricultural practices, which is still the foremost li velihood strategy for the 

majority of the nation; a source of food for the people and an engine of the economy of 

the country, is one of the major driving forces of land cover change in many parts of 

Ethiopia. Some local researches of land use and land cover changes of different parts of 

the country show that agriculture is the dominate factor for land cover dynamics 11l 

Ethiopia (Solomon, 1994; Engdawork, 1997 Atakilte, 2003 ; Dawit, 2009). 

Though land use/ land cover changes had been a process for thousand years in Ethiopia, it 

is now becoming one of the most sober environmental phenomena that need a growing 

concern of researchers from a range of fi elds of study . It is due to the fact that in recent 

years the human induced activities are highly related with the natural environment 

particul arl y of land resources. The demand of a burgeoning population, economic 

development and global markets has accelerated the unprecedented land use changes in 

many places (UNEP, 2007). 

The whole process is aggravated by the unsusta inable land use which is the major dri ving 

force of land cover changes in many parts of the country. For instance, the forest 

ecosystem services are threatened ma inly by increas ing human demands and imprudent 

utili zati on of the reserves. Therefore, these days exploitation of forests has been at the 

expense of biodiversity and natural regulation of water and climate, and has undermined 

subsistence support and cultural va lues of loca l people who are dependent on them for 

their li vel ihoods (UNEP, 2007). 

Moreover, in recent years the human induced actions are slightly shifted from agricultural 

practices to other forms of land use such as human settlements expansion and 

implementation of several development proj ects towards the remaining confined fo rest 

areas of the country. Such land use changes at the cramped forest areas have considerable 

consequences on the remaining biodiversity, environment and ecosystem services, loca l 
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community li velihoods and land use and land tenure rights and traditional knowledge 

base of ecosystem of the local community (Agarwal and et. al. 2002). 

Despite a few past studies in the fi eld of land use and land cover changes, most of them 

restricted their inquiry to agricultura l induced shifting of the land ecosystem in Ethiopia 

(Y ohannes, 1988; Solomon, 1994; and Tsegaye, 2006). Therefore, there is a need to 

include other forms of human activity in the study of land use/ land cover changes to 

understand more about the process and its multitude impacts on the loca l community. 

1.2. Statement of the Problem 

The current issue is that rapid population growth fue lled with the need for expansion of 

agricultural land; expansion of human settlement and the leaning for development 

activities all together are aggravating the land covers changes process and switching the 

live lihood strategies of local people. The land cover changes, which are followed by 

mult iple of process, have both positive and negative impacts on the socio-economic, and 

li velihood strategies of local people, and local environmental conditions. This in turn 

plays a role in changing the land use/land cover of an area . 

The debate continues between scholars that on the one hand the on going land cover 

changes is the result of deve lopment activities fro m the ancient time till now and it is to 

the advantage of human wellbeing. And it is [0 the improvement of the living standard of 

human-beings. On the other hand, though development is to the improvement of the life 

of human beings, it should not be underway at the cost of their ex isting natu ral 

environment and socio-economic systems of the local people. This extreme view resulted 

in brining a third and a mediating idea called sustainable development. As human activity 

is underway in a sustainable manner considering the need and demand of both the present 

and the future generation, environmenta l changes such as land use/ land cover changes 

wou ld have been managed. 

Previous resea rches, which have been produced on the issue of the link between land 

cover changes and socio-economic changes, have focused on particular issues such as 

land degradation , so il erosion and agricu ltura l land expansion in connection with 
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livelihood strategies of loca l people. These researches have found out that there has been 

agricultural land expansion at the expense of other natural resources such as forest and 

soil and there has been land and soi l degradation too due to the land cover dynamics 

occurring in different parts of the country (Solomon, 1994; Engdawork, 1997; Tsegaye, 

2006 and Tsegaw, 2007). 

Others however, have studied land cover changes in association with soil conservation 

and agricu ltural productivity and development (Yohannes, 1989; Atakilte, 2003; Alemu, 

2007). There are few attempts to relate land use and land cover changes with 

environmental vulnerability, such studies particularly have shown vegetation 

vulnerability and biodiversity loss in different palis of the country and their link with 

changes in local people livelihood strategies (Belay, 2002; Alemu, 2007; and Taddesse, 

2007). 

Supplementary research outputs have extended their investigation of land use and land 

cover changes in relation to urban land expansion and its effect on peri-urban agriculture 

and li velihoods of people in Addis Ababa and Alemgena town, respectively (Feyera, 

2005; Sheshegu, 2007). Equally important to mention is the link between land cover 

changes as a result of agricu ltural activity and li velihood strategies of loca l people in 

Tigray and Afar regional states, respectively, which were dealt in the works of 

Tekleweniy (2009) and Dawit (2009). 

On thi s ground, this study attempts to scrutinize the impact of land cover changes as a 

result of farm land expansion, spreading human settlements and deterioration in 

composition and size of protected forest area on socio economic prolongation of local 

people in Menagesha Suba of Welemera Wereda in Oromiya regional state. The study 

area is experiencing land use/ land cover dynamics, on the one hand due to the expansion 

of the agricul tural farm land, which is shrinking the preserved forest area, threatened the 

biodiversity, the local environment and the ecological services of the forest as well as the 

traditional knowledge base of the local people. On the other hand, the increased human 

settlement is invading the surrounding farm land and threatening the naturally protected 
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forest area. Moreover, there are also endeavor to expand plantations so as to susta in the 

forest ecosystem and the bio-cultural diversity, which is taking place at the disbursement 

of the agricultural land of the local farmers. 

The processes all together are challenging the present livelihood strategies and the long 

run susta inable livelihood circumstance of the people through loss of its naturally existing 

bio-cultural diversity and long standing socio-economic existence of the loca l 

community. Hence, sustainability and sustainable use of natural resources such as land 

and forest reserve is maintained mainly through proper land use planning and appropriate 

exploitation of traditional local knowledge and relevant management of the local 

community's perception. No doubt, the need for research out in the area of man-natu re 

interaction is worth essential form the perspective of connecting environmental changes 

with soc io-economic settings of local community. 

Therefore, understanding the livelihood strategies of the local people in Menagesha Suba 

who are experiencing all these momentum of land use processes would put in new 

knowledge to the academic world, new thought to researchers, new strategy to decision 

makers in the area and new familiarity to land planners as well new intervention for non­

governmental organizations which have great concern for both environment and soc iety. 

To this end, the following general and specific objectives are set. 

1.3. Objectives of the Study 

The overall objective of the study is to assess the effects of land use/ cover changes on 

the socio-economic conditions of the local inhabitants and the general environment in 

Menagesha Suba. In order to achieve thi s general objective, the following specific 

objectives are outlined. 

The speci fic objectives of the study are: 

.:. To analyze the temporal and spatial distributions of the land use/ cover 

dynamics happening between 1973 and 2007; 
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.:. To explore the hi stori c and contemporary processes and the underl ying and 

proximate natural and human drivers of land use/ cover changes which took 

place over the last 30 years; and 

.:. To critically examine the socia l, economic and environmental consequences 

of the land use/ cover changes and the potential effects in Menagesha Suba 

area . 

1.4 Research Questions 

The study attempts to seek answer to the fo llowing questions 

.:. Do land cover dynamics in Menagesha Suba have significantly changed the socio­

economic conditions of the local people and environmental condition of their 

area? 

.:. What are the underl ying and proximate causes which drive the land use/ cover 

changes in Menagesha Suba? 

.:. What are the major socio-economic and environmental implications of the past, 

the current and the potential land cover dynamics in Menagesha Suba? 

1.5. Rationale and Significance of the Study 

Studyi ng the land use/ cover changes in Menagesha Suba in re lation to the livelihood 

strategies and the local environment of the area is important from several perspectives. 

Firstly, the diversity of the land cover types and uses, jointly with the growing human 

settl ement and development trends around one of the protected forest area of the country 

i.e. Menagesha Suba State forest makes a near idea l to develop and evaluate the potential 

of satellite remote sensing for monitoring such land cover changes. Secondly, as a resu lt 

of the land cover changes that have been persistence over the years were switching of the 

li velihood strategies and the traditional and cultural va lues of the local people of the 

study area. Thirdly, it is obvious that the changes have brought about changes to the loca l 

environment of the area which can be explicitly explained by the loss of biodiversity, 

agro-diversity and crop diversity over ti me. 
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Similarly, a study of livelihood strategies of local people in connection with land use/ 

cover changes is important for several points of view and it is one of the topical research 

issues among researchers in the field of environment and soc iety. First, understanding 

the local community coping up mechanism to the changes taking place in their locality 

can help policy makers and decision makers to add local knowledge in their actions. 

Second, such study of land cover changes will help to identify the factors such as social, 

political, economic and technological drivers on loca l land use planning process. Third , it 

will provide planners, policy makers and decision takers with the information of both 

natural and social variables that would help them in the current and future planning of the 

land. Fourth, it would be essential for reserve managers to plan for the future based on the 

information obtained from the study of human-environment interactions in Menagesha 

Suba over the years. 

] .6. Scope and Limitation of the Study 

The study is conducted in and around one of the protected forest area i.e. Menagesha 

Suba which experienced land cover changes over the years. The scope of the study is 

limited to the analysis of the causes and the effects of these land cover changes between 

1973 and 2007 on the li velihood strategies of local people in Menagesha Suba and the 

study includes the identification of the drivers of the land use/ land cover changes in the 

area . And the soc io-economic survey is also limited to three Kebeles of which the land 

cover changes were taking place. The sample size is also limited to 10 percent of the 

population which is lSI households of these Kebeles. 

This study of the impact of land use/ land cover changes on the sustainable livelihood 

strategies of the local community has limitation in terms of image analysis since the 1973 

image which has only three channels hinders in identifyi ng all the major land use classes 

of the area . The limitation also extends to the lack of the application of Geographical 

Positioning System (GPS) where it hinders in digiti zing the classification of the land 

uses/ covers of the area. Moreover, due to the lack of the ENVI software for the analysis 

of land use change matrix, the gains and the loss of the land uses/covers are not included 

in the results and discussions of the study. 
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Besides these and other methodologica l limitations, there was also lack of sate llite 

images of the recent years such as 2008/9 which hinders the change detection from 

including recent phenomena. Moreover, the socio-economic survey on livelihood 

strategies requires the households ' to report their past livelihood activities which makes 

them a difficulty to report on their history of livelihood which in turn makes a difficult 

situation on the quality of the data. 

1. 7. Ethical Consideration 

Informed consent was obtained from local administration and interviewers before 

undeliaking any field work. The letters of cooperation during the research woks are 

attached at the appendixes section. Before starting the discussion with various groups, the 

objectives of the research were outlined and di scussed so that consensus was reached on 

the information to be obtained and analyzed for this research. The individual interviews 

and groups were kept confidential and not be disclosed in their village. The names of the 

informant were not given in the report. Pseudonyms were used if necessary. 

1.8. Organization ofthe Paper 

The first chapter deals with the introductory aspects of the study including the 

background information, the statement of the problem, the research objectives and 

questions, the ethical consideration during the research activity, and the scope and 

limitation of the study as well as the significance and rational of studying in Menagesha 

Suba area and the organization of the paper as well. 

The second chapter comprises the review literature. It focus on the issues of land, land 

use, land cover and land use/cover changes, the scores of aspects related to land use and 

land cover changes, the proximate and underlying drivers of land use and land cover 

changes and the respective models appropriate in the ana lys is of the changes. Moreover, 

concepts related to li velihood strategies and sustainable way of living and the impacts of 

the land cover changes on the livelihood strategies of people in an area are included 

under this chapter. 

8 



The third chapter is all about the method and materials used in the study and the bio­

physical and socio-economic descriptions of the study area. The chapter gives emphasis 

to the process of image analysis techniques, socio-economic analysis and other sources of 

data for the research. 

Chapter four encompasses the result and discussions of the satellite image analysis for the 

year 1973, 1986 and 2007. The analysis covers the detail of the land use and the land 

cover changes of Menagesha Suba over the past 30 years. It also consists of the 

breakdown of the proximate and underlying causes of the land cover changes which 

operates for many years in the study area. Moreover, it covers the socio-economic and 

local environmental implications and impacts of the land cover changes in Menagesha 

Suba. The final chapter is all bout the conclusion and the recommendation of the study. 
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Chapter Two 

2. Review of Related Literature 

This chapter descri bes the deskwork's on revision of literature related to the study from 

the many previous research outputs. The li terature review includes works on the concept 

of land; land use/ land cover changes which are basic and fu ndamental to this study. 

Aspects and drivers of land cover changes which are again includes many issues in the 

study of land use/cover changes are also included under this chapter. Models and 

approaches which are appropri are and important in the study of land use/ land cover 

changes and the live lihood impacts of land cover changes on local people are included in 

the review literature part of thi s research. 

2.1. Concept of Land, Land Use and Land Cover Changes 

Land is at the centre of every economic activity of human beings incl ud ing primary, 

secondary or tertia ry economic sectors. It is the foremost important natural resource up 

on which a ll human cul tures is based through the course of history (Codje, 2007). Codje 

(2007) elucidated that land as a very important asset that human existence is based on it. 

It is a means to sustain livelihoods and a kcy resource fo r most of human activities such 

as agriculture, industry, fo restry, energy production, settlement, recreation and water 

storage and catchments. In economic terms, land is a [l.lI1damental factor of production 

that it has been fi rmly linked to economic growth through the course of human­

envirolUllent interaction. Though the concept of land differs from culture to cu lture, the 

interdepartmental working group on land use plalUling at FAO (1 994) proposed a 

functional defi nition of land as: 

Land is a delineable area of the earth's terrestrial surface, encompassing all 

allributes of the bio.sphere immediately above or below this surface, including 

those of the near surface climate, Ihe soil, and terrain forms, the sur/clce 

hydrology (including shallow lakes, rivers, marshes), the plant and animal 

populations, the human sel/lement pal/ern and physical results afpast and present 

activity (terracing, water storage ar drainage struclures, raads, buildings, etc) 
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From the definition above one can imply that land is comprised of two important 
components. These are the bio-physical element which encompasses soil, topography, 
climate, geo logy, hydrology, and biodiversity; and the socio-economic factors such as 
technology, political division and management of land . All these together determine the 
land use pattern, the land cover change processes, and the li velihood strategies of people 
in an area. 

It is this land that is used for the provision of ecosystem services and products and also 
utili zed for the fulfillment of the li velihood of humans. Human beings are directly or 
indirect ly interact with the natural envirorullent through the use of land. These days, 
unprecedented population pressures and the soaring demands of the human populations 
on scarce resources such as land, water and biodiversity are affecting the stab ility and 
resilience of the ecosystem and the envirolllilent as a whole and the land resource in 
particular. Such interaction of the human-environment for years long has resulted in 
land use and land cover changes and in turn switching the ex isting li ving strategies of 
people in local areas . Though land use and land cover changes have been used 
interchangeably in many literature of land, there is an embodied significant difference in 
their connotation. 

Land use has been defined as the way in which, and the purposes for which, humans 
employ the land and its resources (Codje, 2007). It is the human modification of natural 
environment or wilderness in to built-environment such as fi elds, pastures and 
settlements. Land use is also a description of how people utili ze the land and the socio­
economic activity. The two of most recognized high-level classes of land use mentioned 
in Fisher et al (2005) are urban and agricultural land uses. 

According to de Sherbinin (2002), the term land use has been used to refer to human uses 
of the land or to inllilediate actions of human beings that modifies and converts the cover 
of the land. He farther classified the land uses as broad categories such as human 
settlements, protected areas, and agriculture; and as refined categories such as urban and 
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rural settl ements, irrigated and ram fed fields, national parks and forest reserves and 

transportation and infrastructures. 

Land cover is the physical materi al at the surface of the earth which overlays or 

currentl y covers the ground. It includes natural vegetation, bare ground, roads and 

structures, and water surfaces and permanent snows and ice fi elds etc (Comber et ai, 

2005 , Codje, 2007). Therefore, Land covers refer to the natural vegetation covers that 

characteri ze a particular area. It is a refl ection of the local climate and geomorphology of 

that area. As it is pointed out in de Sherbinin (2002), many of the earth's ecological 

characteri stics and processes such as the productivity of the land, the diversi ty of plant 

and animal species, and the biochemical and hydrological cycles have a direct and strong 

interre lationships with the land use and land cover changes . 

Land use is primarily constrained by environmental factors such as soil characteri stics, 

climate, and topography and vegetation cover of the area. Land use and land cover 

changes may results in environmental , social and economic impacts of greater damage 

than benefits to the area (Moshen, 1999 as cited in Dawit, 2009). Researchers found out 

that in the past three centuries, human transformations of the earth 's surface have been 

greatly intensified and resulted in tremendous land use and land cover changes (LULCC) 

( de Sherbinin,2002). 

The land use and land covers are altered by human actions and it has gone through a 

continuous change for years not only dominant ly caused by human induced forces but 

also accompanied by natural phenomena (de Sherbinin, 2002). Codje (2007) mentioned 

that rapidl y growing global population, increase in technological capacity, and affluence 

are worthil y contributing to the land cover dynamics across the globe. He added that 

profound changes in social organization, attitudes and values of people have also 

contributed for the transformation of the earth 's land cover. 

De Sherbinin (2002) affirmed that land use change is the proximate cause of land cover 

changes of the earth. The driving forces to thi s activity could be economic, techno logical, 

demographic, scenic and or other human induced factors. It is the actual fact that land 

use/land cover dynamics is the result of complex interactions between several biophysica l 
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attributes and socioeconomic aspects. This dynamism and interaction may occur at 

various temporal and spatial scales (Reid et ai, 2000 as cited in Dawit 2009). 

As it is also identified in Moran (2001), Turner (200 1), and Lambin et al (2001) , the 

human being is at the centre of most of the land use and land cover conversions since the 

pre-hi storic times (Cited in de Sherbinin,2002). It is identified that land lise and land 

cover change has been the major causes of loca l and global climatic change; land 

degradation and desertification, and loss of fauna and flora species of the earth, the 

reduction of the net producti vity of the earth and alter the local as well as the global 

ecological services and modify the socio-economic settings oflocal people. 

As described in Saxena and Liang (2003), land use/land cover change is a global change 

phenomenon with significant ecological and socio-economic consequences. Spatial­

temporal patterns and implications of such changes are determined by a complex 

interaction of envirolU11ental, social, economic and policy factors. They identified two 

broad categories of land use/ land cover changes. The first is Land use! Land cover 

conversion - it refers to the conversion from one category of land cover to another and it 

is vcry prominent radical changes of land use. Example includes deforestation, 

urbanization, and industrialization. The second one is Land use/ Land cover modijicaliol1-

it implies to the modification of condition with in a category and it is less prominent or 

fi ner changes as compared to the aforementioned process. Example includes changing in 

cropping patterns, management practices. 

2.2. Land Use/ Land Cover Classification 

The Anderson (1976 and , 200 1) land use and natural vegetation c lassification has got a 

world wide acceptance in the study of land use/ land cover changes. The Anderson 

classification, which is used in the study of land use and land cover, has three levels. The 

first level gives high emphasis to the major land uses and land covers whi le the second 

and the third provide with the detail of each lad uses and covers. Following are summary 

of some of the major and level I classes ofland use and land cover classification. 
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Urban or built-up land is comprised of areas of intensive use with much of the land 

covered by structure. According to Anderson (1976, 2001), the urban or built-up 

envi ronment includes all forms of residential, commercial and services, industrial , 

transportation, communications and utilities. 

Agricultural land is a broad term that can include land use for li vestock production. 

Under thi s broad category, cultivated land are those regularly used to grow domesticated 

plants, ranging from long-fallow, land-rotational systems to permanent, multi cropping 

systems(Meyer and Turner, 1992). Anderson (1976 and 2001) classified agricultural land 

to include all forms of cropland and pasture, orchards, groves, vineyards, nurseries and 

ornamental horticultural areas. 

Accord ing to Anderson (1976 and 200 I), the range land comprises of herbaceous, slu'ub 

and brush and mixed rangelands. Meyer and Turner (1992) defined grass land/ pasture 

land as land having a ground story of vegetation cover in which grasses are the dominate 

life forms. Various factors such as climate, soil , fire have contro lled the natural 

di stri bution and extent of grass lands. Onl y the last one has been considerably altered by 

the human actions. They further pointed out that the two most principal processes of 

change of grazing land are loss through conversion to cropland and grain tlu'ough 

deforestation. They give high emphasis for desertification, which has been widely 

identified as a major human-induced global change connected with excessive pressure on 

grasslands. 

The fo rest land consists of deciduous forest , evergreen forest and mixed forest lands 

according to Anderson (1976 and 200 1). Two kinds of tree cover changes ha ve been 

identified across the globe (Meyer and Turner, 1992). The first is clearance and 

conversion to another land cover (whether cultivation, grass land, or settlement) and 

change of condition (such as forest thinning without outright conversion). Clearance for 

cultivation is probably the most widespread proximate sources of forest change. Pasture 

development have been significant causes of forest clearance. Timber extraction and fue l 

wood extraction in excess of growth have been also contributed fo r the clearance or 

conversion of forest lands (Meyer and Turner, 1992). The second type of forest cover 
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change is through re forestation or afforestation, which many governments have instituted 

such programs, can result naturally from land abandonment or can be undertaken 

de li berately by state or private action to plant vegetation on abandoned land. 

The water body comprises all forms of streams and canals, lakes, reservoirs, bays, 

estuaries and others. Water bodies constitute one form of land use and land cover and it is 

also one of the most rigid form of land use that does not easily convert to other form of 

land use type. Rarely there may be cases of conversion of lakes, marshy and mangrove 

areas to other land use type such as agri culture and others. Anderson classification also 

includes wetlands, barren lands, tundra and perenn ial snow or ice cover among others. 

2.3 Aspects of Land Use/ Land Covel' Dynamics 

This section includes aspects of land use and land cover changes which are prominent 

and relevant to the study of land use as well as the analys is of its impact on the socio­

economic conditions of local people. Among others population pressure which has a 

strong link with land use/cover changes studies and agricultural practice which is the 

foremost dri ver of land use/ land cover changes and the livelihood strategies of the 

majority of the people are included under this part. Other issues which have strong 

relationshi p with the study of land use such as human settlement, protected areas and 

local environment are also included in this section ofthe related li terature review. 

2.3.1. Land Use and Demographic Changes 

Codjoe (2007) identified that rapid population growth and low economic standards of 

living all together have contributed a lot of consequences for agricultural land and forest 

resource conversions. Demographic pressure is one of the many factors which have been 

contributed to greater competition for land and greater aggression of land resources. This 

is due to the fact that as population increases, so too does the need for land, to expand 

settlements, infrastructure and other ut ilities. This increasing population pressure is not 

onl y limited to the aggression of the land but also lead to a greater competi tion for other 

resources such as fo rest. Therefore, there has been also increasing use of fuel wood in 

both urban and rural areas which is aggravating the land use conversion process and 

conversion of fo rest lands into other forms of land uses. 
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As mentioned in Meyer and Turner (1992), population is not only a driving force for 

environmental changes but also unique in its credibil ity and simplicity of quantification. 

Report by FAO (1998) indicated that there is a strong global level correlation between 

modern population growth and alUlual change in land cover (forest, cropland, and pasture 

use).Countries like Ethiopia where there is a bourgeoning population growth; land 

use/land cover conversion is a common phenomenon. Further research output on the area 

of land use/cover changes and demographic pressure reveled that land use conversion is 

equall y strong correlations with surrogate variables for technology and affluence (Meyer 

and Turner, 1992). Therefore, besides the growing number population other factors such 

techno logy, wealth of the people and others are contributing for land use and land cover 

changes of an area. 

2.3.2. Land Use and Agricultural Practice 

Many past researches identified that agriculture has been the most significant contributor 

of historical change in land cover since the down of plant domestication (de Sherbinin, 

2002). Hence agriculture is the most noteworthy li velihood strategy of peoples around the 

world , it does not only has impact on land use and land cover changes but al so degraded 

the soi l and the environment of the earth and leading to both local and global climate 

variability and climate change respectively. Countless researches have been conducted 

on the impacts of agricultural based land uses and land cover conversions all over the 

world. Conclusion is reached that agriculture is the foremost driver and force of land use 

and land cover among all cultu res and all forms of the environment of the earth . 

Boserup (1967) proposed that under population pressure and in absence of a frontier for 

expansion, people intensify agricultural production to meet subsistence needs either by 

expanding production via the intensive cu ltivation of existing fi elds. 

Saxena and Liang (2003) identified multiple of factors for the expansion of cash crops in 

mountainous region including a socio-cultural change from subsistence to market 

economy, comparative ecological advantages for cash crops in hills, changing food 

habitats and suppl y offood grains at subsidized price by government. 
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It is also identified in Meyer and Turner (1992) that agricultural expansions in land cover 

have been driven by real and perceived needs for expanded agricultural production. They 

further concluded that regardless of the underpinning causes, the major proximate sources 

of conversion have been fire and clear-cut timbering (in forested areas), tillage 

technologies (in grass lands and heavy so il s), drainage (in wet lands), and irrigation (in 

arid lands or where paddy is used). 

However, it is only a few land use and land cover change studies have been conducted in 

different parts of Ethiopia, which reported that agricultural lands have expanded at the 

expense of devastation of natural vegetation (Solomon, 1994; Engdawork, 1997; Belay, 

2002; and Atakilte, 2003). For instance, Solomon (1994) reported land cover changes of 

cultivated and forest lands in spatial and temporal terms between 1957 and 1982 in Metu 

area of South Western Ethiopia. Engadwork (1997) reported that patterns of land uses 

are interrelated with the types and properties of so il s. He identified that cultivated land 

and shrub land increased by 58% and 70% respectively in Werkaryia area of the Kutaber 

Wereda. 

2.3.3. Land Usc and Human Settlement 

Meyer and Turner (1992) defined human settlement both as a form of land cover andlor a 

form of land use. As land use, it includes areas devoted to human habituation, 

transportation and industry. As land cover, it incorporates highly altered sur faces such as 

buildings and pavement, but such cover represents only a portion of the total area that a 

land-use classification might accord to settlement. 

Though towns and cities are occupying only a few percent of the land surface, they are 

expanding at a rapid rate particularly in developing countries. Such expansion of cities 

and towns is a significant cause of conversion of land to highly human-modified urban 

landscapes. The demand for food, water, raw materials and sites for waste di sposal of 

urban areas dominate the land around them. As a result urban expansion occurred at the 

expense of farm land rather than forest reserves. 
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Past researches indicated that urban development process was the result of combined 

factors. Yuan et.a!. (2005) pointed out urban growth; parti cularly the movement of 

residential and commercial land use to rural areas at the periphery of metropolitan areas 

has long been considered a sign of regional economic vitality. While according to Squires 

(2002), urban growth benefits are increasingly ba lanced against economic impacts, such 

as degradation of air and water quali ty and loss of farm land and forests, and socio­

economic effects of economic di sparities, social fi·agmentation and infrastructure costs. 

As many researches have identified from all over the globe, wel l over 80% of the earth 's 

land surface has been affected by human settlements and activities (de Sherbinin, 2002). 

The number of people li ving in urban areas is growing tremendously from time to time 

resulting in urban expansion. The trend is worth in developing countries like Eth iopia, 

where they are experiencing the fastest growth of urbanization (McDonald et ai, 2008). 

With regard to impacts of urban built up areas on the environment and land cover 

changes, there are a number of research outputs that have fo und both the direct and 

indirect impacts. To mention few of thcm, for instance Heiling (1999) and Vincent et al 

(2002) were examined the impacts of urban sprawl on crop-land loss (as cited in de 

Sherbi nin, 2002). In the case of Ethiopia it is mentioned in the works of Feyera (2005) 

and Sheshigu (2007) that urban land expansion has impact on the surrounding agri culture 

and livelihoods of people in Addis Ababa and the town of Alemgena. 

2.3.4. Land Usc and Protected Areas 

Natural resources are protected in area so as to reserve the ecology of the area, the 

species and genetic diversity of the various fauna and flora of the earth. Protected areas 

are organized as parks, reserves and wild life game areas in remote areas or near human 

settlement areas. The world 's system of protected areas has grown exponentially over the 

past thirty years particularly in developing counties where the greatest biodiversity is 

located (Lisa et. al. 2005). The effort to expand protected forest areas around the world is 

based on the concern that to address the local community's development endeavor. 

Protected areas are important source of livelihoods of people in and around them. As part 

of the process protected areas are al so vulnerable to various social and ecological 

processes and greatly affccted by land use and land cover changes taking place in and 
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around the areas. Population pressure is an important dri ver of deforestation but soc io­

economic and policy factors seems to be equall y or even more crucial in determining the 

rates of deforestation of protected areas. 

Mahmjan (as cited in Saxena and Liang, 2003) argued that restrictions on trad itional 

community participation and weak insti tutional settings have encouraged unsustainable 

ways of forest resources uses of the protected areas. Restricting uses of fo rest resources 

together with provid ing a lternatives to forest based traditional requirements of people can 

only ensure conservation lenhancement of forest resources. With all the efforts to protect 

the forest resources, forest ecosystem services are tlu·eatened by increasing human 

demands. Exploitation of forests has been at the expense of bio-diversity and natural 

regu lation of water and climate and has undermined subsistence support and cultural 

va lues for some people. 

Though there are lots of researches outputs with regard to conservation of protected 

areas, it is on ly few of them are linked with land use and land cover changes and situation 

of protected areas in Ethiopia. Belay (2002), Tadesse (2007), and Alemu (2007) reported 

the impact of land use and land cover changes on vegetation, envirolU11ent and 

biodiversity of the protected and state forest areas of the different parts of Ethiopia. It is 

also in Alemu (2007) and Simie (2007) that protected area was linked with li velihood 

strategies of local people. 

2.3.5. Land Use and Local Environment 

Land usel Land Cover Changes (LULCC) are a central component of global 

environmental change and it has direct implications for the earth's climate, ecology, and 

human societi es. It needs the great concern of national and international policy makers 

(Cambell et. a i, 2005, 764). The implications of envirolU11entai changes are often 

discussed in terms of global and regional consequences, there is growing recognition that 

many of the criti cal causes arise fro m interactions between societal and bio-physica l 

processes at loca l level. Such interaction between social and bio-physica l processes at the 

local level resulted in a lteration of the environment through the loss of bio-diversity, 

climate alteration and change in the course of time. 
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2.4. Drivers of Land Use/ Land Cover Changes 

A burgeoning population and economic development together with global markets at a 

larger scale have resulted in unprecedented land use changes (Walker, 200 I). In this 

regard, Unsusta inable land use is one of the major dri ving forces of land cover change or 

land degradation . Land cover change ranks with climate change and loss of bio-diversity 

as a threat of habitat, economy and society. It is reported in the past research that the 

most dynamic changes have been in forest cover and composition, expansion and 

intensification of croplands, and growth of urban lands (UNEP, 2007). 

Processes that drive LULCC are complex and require the use of multiple methods of 

analysis and critical interpretation of soc ial data in order to understand the drivers and 

impacts of change thro ugh time and across spatial scales (Campell et ai, 2005). Drivers of 

land use change include great increases in the human population and density, increased 

productivity, h igh incomes and consumption patterns, and teclul010gical, political and 

climate change. Policy-making will continue to influence land use and have implications 

for land users. Policies seem to be the ultimate factors determining spatial-temporal 

patterns of natural resource dynamics in rel ation to li velihoods of local people (Saxena 

and Liang, 2003). Identification of past and ongoing patterns and processes can assist 

platmers in copping with the uncertainty associated with planning for futu re 

developments in the area. 

According to a poli tical eco logy approach, the driving forces of LULCC are two types. 

This includes loca l driving forces some times called proximate causes and exogenous 

driving forces also referred as underl ying causes of land use and land cover changes 

(T-lel emit, 2002). 

In th is regard, the proximate causes are all human activities or immediate actions at the 

loca l leve l, such as agricultural expans ion, that originate fro m intended land use and 

directly impact land uses/ land covers of the area (Helmut, 2002). Other proximate causes 

of land cover dynamics identified in past researches include wood ex traction, human 

settlement and infrastructure expansion. At the proximate level, land use! land cover 

change is best explained by mUltip le of facto rs rather than by single variables. 

20 



Dominating the broad clusters of proximate causes is the combination of a number of 

economic, social, cultural and bio-physical fac tors at the local level. 

Underlying driving forces, on the other hand, are fll11damenta l societal process, such as 

human population dynamics or agricultural policies that underpin the proximate causes 

and either operate at the local level or have an indirect impact from the national or global 

level (Helmut, 2002, 143). Land cover dynamics is dri ven by identifiable regional 

patterns of casual facto r synergies, of which the most prominent are economic facto rs, 

institutions, national policies, and remote influences (at the underlying level) driving 

agricultural expansion, wood extraction, and infrastructure extension (at the proximate 

level). 

In many li teratures of LULCC, such local and exogenous drivers are further identified in 

broad groups as societal and bio-physical drivers. The societal dri vers include economic 

forces operating at the international, national and local levels; socio-cultural conditions at 

the regional and local levels; and institutional and policy forces working at all levels 

mentioned above. The economic forces , which works at the international level , includes 

the global market forces , the international trade pol icy and agreements and the structural 

adjustments by the international financial institutions such as World J3ank and 1Mf.'. The 

same economic policy, land use and land tenure policy and the government urban 

development policy works together at the national level to shape the land use at the local 

level. While access to markets, diversi fying of products, immigration, intensification and 

extensfication and economic differentiation are together resulted in land use change at the 

local leve l (Cambell, et. 1. 2005). 

The soc io-cultural driving forces , which includes urbanization, immigrat ion and 

leadership at the national level and population dynamics, settlement patterns, cu ltural 

changes and inter-ethnic violence at the local level, are another major driving forces of 

land use conversion and determinate of livelihood strategies of local people. Institutional 

factors both in international arena (such as international conventions, bilateral and 

multilateral governmental and community interest, NGOs, warfare, poli tical instabi lity 

and refuges) and national level (i ncluding centrali zation vs . decentrali zation, 
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uncoordinated policy framework, land tenure policy, and political and economic power) 

and at local level ( such as land tenure, social di fferentiation in land ri ghts, informal land 

claims and local NGOs) are act ing together as drivers of land use conversion (Cambell, 

et. I. 2005). 

The bio-physical ones include the climate (rainfa ll , temperature), ava ilability of surface 

water and the change in the hydrological cycle, the fertility of so il and the natural 

vegetation conditions. Water related fo rces include swamp margins, water quali ty and 

quantity, access to water (such as for domestic purpose, agricultural use and li vestock or 

wildlife) and change in hydrological cycle. Soils al so determine the land use of an area 

thro ugh decline in ferti lity and soil erosion (either through increased run-off, siltation and 

wind erosion) (Cambell , et. I. 2005). 

Equall y important is the natural vegetation of an area in determining land use. In thi s 

regard, change in spccies mix and spatial pattern, and habitat depletion and fragmentation 

are influenced land use of an area. As a whole, patterns ofland use and land cover change 

and land management are shaped by the interaction of economic, environmental, social , 

politica l and tcchnological forces on local to global scales (Helmut, 2002, 143; Cambell, 

et. I. 2005). Such understanding of land use and land cover dynamics and its interactions 

with socio-economic and bio-physical drivers (factors) will serve the analysis of land use 

and land cover change across scale. 

The United Nations Environmental Program (UNEP, 2007) has identified two forms of 

drivers of land use changes based on the tempo of their impacts. The first are slow drivers 

which results in gradual impacts over decades. These drivers include natural population 

growth, excessive or inappropriate use of land, commerciali zation and agro­

industrial ization. Thc second types of drivers are fast drivers that may have impacts in 

one year time. In this group drivers identified include, for instance, spontaneous 

migration, forced populat ion displacement, capital investments, and interna l conflicts. 
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Figure 2. 1. Drivers of Land Use/Cover Changes and their Interaction with the Ecosystem 

Adapted from Agrwal(200 1). 

2,5. Models and Approaches of Land Use/ Land Cover Changes 

Many land use/cover changes models have been developed for the analysis of land usel 

land cover change of an area. Though over 19 well-known land use and land cover 

analys is models have been identi fied and documented in the literature of land use, most 

of them have restricted themselves to the analys is of one or two land use factors. Of 

which two of them are selected fo r the purpose of application to thi s study of land usel 

land cover analysis in Menagesha Suba. The two models will be used in identification of 

the various drivers of land use land cover changes. These land usel land cover analysis 

models which are selected for the purpose of thi s study are Conversion of Land Use and 

its Effects (CLUE) and Land Use Change Analysis Systems (LUCAS). The detail of each 

model will be presented as follows. 
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2.5.1 Conversion of Land Use and its Effeets (CLUE) 

This model is developed by Veldkamp and Fresco (1996) for the first time. It is used to 

explain and predicts land cover change in the future of a local, regional and national area. 

The model explains biophys ical deri vers of land use changes of local areas. These bio­

physical deri vers include land suitabil ity for crops, climate (temperature/ precipitation), 

effects of past land uses and impacts of pests, weeds and diseases. Besides, the model 

deal s with human drivers of land use changes including population size and densi ty, level 

of technology and affl uence, political structures, economic conditions and attitudes and 

values of loca l people (Agrwal et. aI. , 2002). 

The CLUE model is specificall y developed for the analysis of land use in small regions 

(such as water shade or province) at a fine spatial reso lution. The model structure is based 

on system theory to allow the integTated analysis of land-use change in relation to socio­

economic and bio-physical dri ving factors. The relations between land use and its driving 

factors are thereafter evaluated using stepwise logistic regression (Veldkamp and Fresco 

1996). 

The Model contains two distinct modules which operate together ami resulted in 

allocation of land use based on demand. The first is a /loll-spatial demal/d model which 

calculates the area of change fo r all land use types at the aggregate level. These demands 

are transferred in to land use changes at different locations with in the study area us ing a 

raster-based systems (Verburg et, ai , 1999). 

While the second is a spatially explicit allocatioll model where the area covered by the 

different land use types is a direct in put for the allocation module. The allocation is 

based up on a combination of empirica l, spatial analysis and dynamic modeling. 
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Figure 2.2. Overview of Information Flow in the CLUE Model 

Adapled.fi-om Veldkamp and Fresco (1996). 

It was developed to stimulate land use change using empirically quantified relations 

between land use and its driving factors in combination with dynamics modeling of 

competition between land use types (Verburg et, ai , 1999). 

Though the model covers a wide range of both biophysical and human drivers at differing 

temporal and spatia l scales, it has limited consideration of institutional and economic 

variables (Agrwal and et. aI. , 2002). 
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Explanation of the model: 

.:. Spatial Policies and Restrictions indicate areas where land use changes are 

restricted through policies or tenure rights (status). Spatial policies and tenure and 

policies can influence the pattern ofland use change . 

• :. Land use Requirements (demand) are calculated at the aggregate level as part 

of a specific scenario . 

• :. Land use type Specific Conversion Settings determine the temporal dynamics 

of the simulations. Two sets of parameters are needed to characteri ze the 

individuals land use types. 

I. Conversion elasticity is rel ated to the reversibility of land use change. 

Land use types with high capital investment will not be easily converted in 

other uses as long as there is sufficient demand. Example includes 

residential locations, plantation with permanent crops (fruit). Other land 

use types eas il y shift location when the location becomes more suitable for 

other land use types li ke arable land. Therefore, for each land use type a 

value needs to be spec ified that represents the relative elasticity to change, 

ranging from 0 (easi ly convertible) to I (irreversible change). 

2. A conversion matrix specifies land use type specific conversion settings 

and the ir temporal characteristics. Land use conversion matrix defines as t 

what other land lise types the present land use type can be converted or 

not. 

Land Use Change Sequence Land Use Convers ion Matrix 

Fares ~ = 
-;;;.!'! 

~ .~ 
u = 

"J: '" 

~~ 

Logging (b) 

Reclamation (J) 

Future LAnd 

u~ 

!'resent [and 

Usc 

Forest 

Agriculture 

Grassland 

Forest Agriculture Grass land 

+ +(a) +(b) 

- + +(d) 

- +© + 

Figure 2.3. !/Illstration of the Translat ion of Hypothetical Land Use Change Sequence into a 

Land Use Conversion Adapted }i"01l1 Verburg and other, (1999). 
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Note that + indicates conversion possible 

implies conversion not possible 

.:. Location Characteristics: Land use conversions are expected to take place at 

locations with the highest " preference" for the specific type of land use at that 

moment of time. Preference represents the outcome of the interaction between the 

different actors and decision making processes that have resulted in a spatial land 

use configuration. 

2.5.2. Land Use Change Analysis System (LUCAS) 

Berry and et al (1996) developed this model fo r the analysis of land use change. The 

model has three components such as socio-economic, landscape change and impact 

modules. It also explains Transition Probabi lity Matrix (TPM) of change in land covers 

and stimulates landscapes and assesses the impact on species habitat. Besides, the model 

explains a number of variables which are socio-economic and bio-physical in nature. 

According to this model, landscape pattern is a product of the interaction between 

ecologica l and socio-economic processes. 

The model examines the impact of human activities on enviromnental and natural 

resources sustainability. The premise of the model is that landscape properties such as 

fragmentation, connectiv ity, spatial dynamics and the degree of dominance of habitat 

types are influenced by market processes, human inst itutions, land owner knowledge and 

ecological processes((Agrwal, 2002). 

Berry and et a!. (1996) pointed out that ecological dynamics such as land use Iland cover 

changes in human-influenced landscapes are strongly affected by socio-economic factors 

that influence land use deci sion. Accord ing to them, landscape pattern is a product of the 

interaction between ecological and socioeconomic processes. Therefore, understandi ng 

the function and structure of landscapes is paramount, primarily in terms of human 

impacts, which requ ires integration of biological and socio-economic knowledge. And 

secondl y, in terms of natural resource management, which in turn need integration of 
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effectively evaluate the social and environmental consequences of alternative 

management scenarios. 
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Module "' Impact Maps and 

GI'aphs 

Figure 2.4. L UCAS Modules Framework Adaptedfrom Ben]1 aud otllers, (1996). 

The model examines the impact of human activities on environmental and natural 

resources sustainab ility. The premise of the model is that landscape properties such as 

fragmentation, connectivity, spati al dynamics, and the degree of dominance of habitat 

types are influenced by market processes, human institutions, land owner knowledge and 

ecological processes. Therefore, modeling environmental sustainability of human­

domi nated landscapes will benefit from the integrat ion of human and ecological 

processes. 

2.5.3. Landscape and Political Ecology Approaches 

There are various approaches in the study of land use and land cover changes. These 

approaches are parti cularl y important in the detection of dri vers of land use and land 

cover changes of a certa in area. The two most widely used approaches in the study of 
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land use and land cover changes are the Landscape Ecology and the Po/il ical Ecology 

approaches. For better understanding of land cover dynamics of the earth, it is a 

paramount importance to use the different models and approaches together in an 

integrated and simultaneously way. 

According to landscape ecology approach, landscapes are shaped by both physical and 

ecologica l processes as well as socio-economic and cultural factors. A primary goal of 

the approach is to understand the reciprocal relationship between spatial patterns and 

ecological flows or processes. Therefore , understanding the fundamental mechanisms and 

spatial dynamics and variability of ecological flows of materials, energy and information 

across landscape mosaics is central to landscape approach (Wu and Hobbs, 2002). 

The approach stated that land use and land cover predominantly determine the structure, 

functioning and dynamics of mosl landscape throughout the world. The approach furthe r 

affirmed that land use and land cover change is driven primarily by socio-economic 

forces and is one of the most important and challenging research areas in landscape 

ecology (Wu and Hobbs, 2002). 

Another important approach in the study of land use/ land cover is the political ecology 

approach which gives high values to the socio-political processes operating on the 

landscape. This approach is used as a conceptual approach to identify local and 

exogenous dri ving forces of change. It reflects ecological and societal conditions and the 

interactions between them over space and time (Cambell , 200 I). Accord ing to this 

approach the processes that drive land use and land cover are complex and require the use 

of multiple method of analysis and critical interpretation of social data in order to 

understand the drives and impacts of change tlu·ough time and across spatial sca les. 

According to the political ecology approach, policies seem to be the ultimate factors 

determine spatio-temporal patterns of natural resource dynamics in relation to livelihoods 

switching over from small scale (Saxena et. al. 2003). 
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Policy-mak ing were determining land use and land cover patterns and processes and will 

continue to influence land use and have implications for the land users. Identification of 

past and on go ing patterns and processes can assist planners in coping with the 

uncertainty associated with planning for future developments in the area (Cambell , 200 I). 

2.6. Impacts of Land Use/ Land Cover Changes 

Land use changes have had mixed-blessing impact i. e. both positive and negative effects 

on human well-being and on the provision of the ecosystem (UNEP, 2007). These effects 

sometimes have a profound impact on the live lihood of local people and have an 

extended global environmental implication that it acts through time and space. 

Sometimes its effect might not be noticeable both at the local as well as global scale that 

it is di fficult to recognize its impact. 

For instance, crop land expansIOn and intensification which helps to secure more for 

li velihoods of local people and promote growth in agri cultural output is at the expense of 

many environmental impacts. In thi s regard, loss of biodiversity, soi l water retention and 

regulation; di sturbance of bio logical cycles, increase of soil erosion, nu trient depletion, 

salinity and eutrophication are among the many environmental consequences. The 

followi ng table summarizes the important types of land use and land cover changes and 

their respective environmental , human health, safety and socio-economic impacts 

(UNEP,2007). 
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Table 2. 1. Summary of the impact of Land cover Change 

Types of Land lISC! Material Needs Impact on human Im pact 011 safety EnvirOllmental 

impacts 

Socio· economic 

Land Cover Change that Drives the hCJllih 

Change 

Impacts 

Agricultural 

Land 

Expansion 

and 

Intensification 

Loss of forest, 

grass land, 

and wet lands 

Increased food and Spread of disease Increased hazards Loss of habitat and More secure 

fiber production- veclors related to from flood , dust biodiversity, so il livelihoods and 

such as doubling vcgct<l1ioll and and landslides water retention und growth in 

world grain water (such as during extreme regulation, agricultural output 

harvest in last 40 irrigation 

years associated with 

schistomiasis) 

Diminished Loss of forest 

variety of ecosystem se rvices 

resources including potential 

Diminished water new medicinal 

resources and plants 

water quality 

weather 

Increased hazard 

of flooding and 

landsl ides during 

extreme weather 

and tSllnamis 

disturbance or Ch,lllgCS in social 

biological cycle, and power 

increase of soil structures 

erosion, nutrient 

depletion , salinity 

and eutrophication 

Loss of habitat, Loss of forest 

biodiversity, stored products, grazing, 

carbon, soil water !ishcries and 

retent ion 

rcgulation 

and drought reserves 

Loss of livelihood, 

cultural valucs and 

support lor 

traditional 

lifestyles of 

indigenous and 

local communities 

Loss of recreation 

opportunities and 

tourism 

Urban land Increased access to Respiratory and Increased Disruption of Increased 

expansion 
food, water and digestive-tnlct exposure to crime hydrological and opportunity lor 

shelter; increased diseases due to air Trame and biological cycles; soc ial and 

choice, bUI pollution, poor transport hazards loss of habitat and economic 

satisfaction of water supply ,md Increased hazard biodiversity; illteraetioll amI 

material needs sanitation of !looding caused concentration of access to services 

highl y dependellt Higher incidence by soil scaling and pollutants; sol id In creased 

on income of stress and occupation of and organic wastes competition for 

industry-related 

diseases 

Higher incidence 

of heat stroke 

hazardous sites 

Adaptedfrom UNEP, (2007). 
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and urban heat !inancial resources 

Diminished sense 

of community, 

increased sense or 

isolation 



2.7. The Livelihood Impacts of Land Use/ Cover Changes 

Conceptually li velihoods signify the means, activities, entitlements, and assets by which 

people make a li ving. The concern for li velihood among the local community is growing 

in both research and pol icy decision. The action taken at the local level is affecting the 

well-being of the local community in particular and the global society as a whole. The 

land cover dynamics which are taking place at the local level have also impact on the 

welfare and security of households or individuals. So it is important to twin environment 

and humanity in research acti vities. 

Carswell (1997) defined livelihood as "comprising capabilities, assets, both material 

and social resources and activities required for means of living." I-Ie further explained 

the nature of sustainable types of li velihood as "a livelihood is sustainable if it can cope 

with, and recoverfi'om stress and shocks, maintain or enhance its capabilities and assets 

and provide net benejits to other livelihoods locally and more widely, both now and in the 

jiilure, with out undermining the natural resource base" . The concept of sustainab le 

livelihood frame work and approach, which captures the complexities of the 

interrelationships of livelihood assets (human, social, natural, financial and physical 

capital), strategies to use these assets in order to come up with desired livelihood 

outcomes (more income, increased well-being, reduced vu lnerability, sustainable use of 

resources) in the context of external injluences such as policies, institutions, laws, cu lture 

and indi vidual preferences and priorities, are elaborated in the works of the Department 

for In ternationa l Development (DI'ID, 200 I) and Carney ( 1998) 

In recent years, the emphas is has been given to the study of li velihood of people in 

Ethiopia in different co rners. In this regard it is worthy to mention the works of 

Tekeleweny (2009), Abiot (2009) and Abiot (2008) who have linked live lihood strategies 

wi th dynamics of land use and land covers. 

Household livelihood strategies are shaped by several factors. Among others land use and 

land cover changes is important for both production and consumption decisions. Other 

facto rs affecting household decisions are: access and contro l of human, natural , 

productive, cultural and social resources (Valdivia and Quiroz, 2001). Livelihood 
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strategies are diverse and influenced by linkages in and out side agriculture and life cycle 

of famil y characteristics such as age, education, and the number of family members 

(Valdivia and Jette, 1997). 

Diversification is also affected by stage in the life cycle. Households in their ini tia l stages 

start to accumulate and their abi lity to expand or diversify their portfolio is limited. 

Diversification in agriculture and non-agricultural activities may take place as 

accumulation grows. As families become old and resources are donated, these become 

less diversified. The tangible resources-natural, human, cultural, socia l and productive; 

and the clai ms and access-intangibles are factors that impact the ability to negotiate, are 

the mechanism that households may diversify their portfolios (Valdivia and Quiroz, 

200 I). 

Households may access resources through networks of families and friends. Households 

with differing varieties and densities of networks can build relations in and outside of 

agricu lture. Depending on the event and the wealth in capitals, the family may be able to 

build only an agricultura l portfolio or a combination of rural/urban and other forms 

during time of stress. 

A livel ihood encompasses not only the income generating activities pursued by a 

household and its individuals, but the social institutions, intra-household relations, and 

mechanisms of access to resources tlu'ough the life cycle. The purpose of understanding 

li velihood strategies is to shed light on how and when individuals, households, and 

groups negotiate among themselves, wi th their communities, markets and society to 

improve their we ll being or reduce food insecurity by appropriating the benefits from 

their assets, activities and investments . 

The sustainable li ve lihood framework developed by the Department for International 

Development (DFID, 2001) is used to the analysis of li velihood strategies of local people 

in Menagesha Suba. The model captures the complexity of the interrelationships of 

li velihood assts (human, social, natural, financial and capital). It also includes the 

strategies employed by the local people to use these assets in order to come up with 
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des ired li ve lihood out comes. The outcomes include more income, increased well -being, 

reduced vulnerability and sustainab le use of resources. The model has also incl ude the 

external factors under which the assets and strategies to be utili zed. These external shocks 

(influences) include policies, institutions, laws, culture and individual preferences and 

priorities. 

The focus of the model is on the assets that poor men and women use the strategies that 

they employ to make li ving rather that focusing on their needs. The model comprises the 

following basic components: 

-:- Vulnerability: refers to the insecurity or well being of individuals or communities 

in the face o f changing environments (ecological! social!economic/political) in the 

fo rm of sudden shocks, long term trends or seasonal cycles . According to UNDP 

(1997), the extent of vulnerability relates both to the level of externa l threats to a 

household's, individual's or community's we lfare and to their resilience resisting 

and recovering fro m these external threats. 

-:- Assts: these resources include a broad range of financial, human, social, physical , 

natural, and political cap ital. Issues relating to access to assets and how to access 

is key to the sustainable livelihood model. 

-:- I'll's: these refer to policies, institutions and processes. PIPs cover a broad range 

of socia l, politica l, economic and envirOlllllental fac tors that determine people' s 

choices and so help to shape livelihoods, such as institutions (social norms and 

belief systems), organizations, po licies or legislation. 

-:- Livelihood Strategies: these are the planned activities that men and women 

undertaken to build their livelihoods. Livelihood strategies incl ude COpll1g 

strategies designed to respond to shocks in the short term, and adapti ve strategies 

designed to improve circumstances in the long term. 

-:- Livelihood olltcomes: these are the results of women and men's livelihood 

strategies and feed back into the vulnerabili ty contexts and asset bases, with 

successfu l strategies allowing them to build asset bases as a buffer against shocks 

and stresses, as opposed to poor li velihood outcomes which deplete asset bases, 

thereby increasing vulnerabil ity. 
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2.8. Ncxus bctwccn Land Usc, Local Environmcnt and Livclihood 

Stratcgics: A Conccptual Framcwork 

Land use and land cover changes are affected by agricultural demand (such as food, fiber, 

bio-energy, fo rest etc ... ) and trade; population growth and consumption patterns; 

urbanization and economic development; science and teclmology and so many other 

factors. The combination of land use and land cover changes may have profound effects 

on national, regional and global human supporting capacities, but surely it has effect on 

local people live lihood strategies and their li vi ng environment. 

Land use/ land cover changes over a period of time accompany changes in other spheres 

such as natural resources and liveli hoods of local people. Such changes in other spheres 

of life may not be des irable from the point of environmental sustainabi lity or socio­

economic equity of individuals at local level (Saxena and Liang, 2003). For instance 

agricultural land use expansion benefits farmers substantially in economic term but at the 

cost of increased vu lnerability to climatic and market uncertainty. 

Deforestation, loss of biodiversity, decl ining farm productivity, hydrological imbalances 

and so il erosion are interconnected problems related to land use/land cover changes, with 

significant implications for sustainable development (ibid). Livelihood problems in local 

areas may be because of land use/land cover changes happening over the years or due to 

severe constraints in realization of potential benefits from land resources. Poor economy 

in local areas may lead to enviro nmental degradation and conversely environmental 

degradation may aggravate poverty . This vicious circle of environmental degradation and 

poverty is a tlu'eat to local and global environment and to the livelihood strategies of local 

people (Saxena and Liang, 2003). Local communities traditionally tuned to subsistence 

economy, with passage of time are getting more and more integrated with the market. 

This integration provides not only new livelihood or economic development opportunities 

but also at the same time new problems. 

35 



Fig.2.S. Conceptllal Framework ofllle Complex II/Ierae/ions a/variolls Drivers oj Land Use/ Cover Changes 
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Among the many challenges faced by such communities is to develop and implement 

technologies and institutions that foster enhancement of local livelihoods, improvement 

in economy, equity and environmental conservation as an integrated goal. The problem is 

more pronounced when environmental changes such as land use/ land cover changes have 

twined with their social and economic challenges. In that regard , traditional societies 

would develop strategies to tackle the problems and sustain their livelihood activities. So 

that the impact wou ld be minimized and to some condition would be avo ided or it would 

resulted in switching their activity. 

Therefore, both the drivers of land use changes and the li ve lihood assts interact at space 

and time to resu lt in land cover changes, which is one of the leading environmental issues 

and switching the livelihood strategies of local people, which is again another most 

press1l1g socio-economic issue of our planet earth. The Diagram above depicts the 

complex interactions of the various facto rs and dri vers of changes of land cover and 

switches the li velihood of households and local people in Menagesha Suba. 
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Chaptcr 3 

3. Rcscarch Mcthodology 

This chapter deals with methodological issues of the research which includes the 

description of the study area in terms of its absolute and relative location, bio-physical 

and socio-economic characteristics. The chapter also considers data sources such as 

multi-temporal images, key informant interview (KIl), socio-economic surveys and 

secondary document sources. Moreover, the chapter takes into account of methodological 

analysis for the data which comprise satellites imagery interpretation using soft wares, 

key informant interview analysis and socio-economic data interpretation. It also considers 

sampling procedures and sampling techniques for the socio-economic survey undertaken 

in the study area. 

3.1. Dcscription of thc Study A."ca 

Menagesha Suba is located in Oromyia Region of Welemera Wereda (i.e. 8oS4"N to 9° 

04" N latitude and 38° 30" E to 38° 39" E longitude) with an elevation ranging from 

2880mabsl to 3310mabsl (Figure3.1). It is situated on the road from Addis Ababa to 

Ambo some 30kms and covers an approximate area of 370.7km2 The area is one of the 

oldest and earliest natural reserves establi shed in the country. It is also referred as African 

Oldest Park establi shed in the medieval period (Abate, 2006). 

In terms of relati ve location, the study area is located south west of Addis Ababa where 

the city is expanding to the territori es of the area, north of the town of Sebeta where the 

stud y area is drain ing south west towards the town and north east of the town of Holetta 

where again the study area is draining south west towards the town. 
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3.1.1 Biophysical Characteristics 

The area consists of an isolated mountain surrounded by low lying plains. It is the part of 

the long-stretching Wechacha mountain chain. The topography of the area is extremely 

di ssected, with alternating ridges and valleys dominating the landscape. As part of the 

Wechacha mountain chain, Menagesha Suba is an extinct volcano situated in a very 

complex tectonic location where it adjoin the Great Ethiopian Rift Valley (Abate, 2006) 

The soils at higher altitudes are shallow and light brown with rocky substrate. At lower 

altitudes, the so il s are deep, reddish-brown and less gravell y (Senbeta and Teketay, 200 1 

and von Breitenbach and Kokol , 1962). 

Menagesha Suba is made up of basalt rocks of volcanic origin and other parent materials. 

These hill s and the mountains ranges often consists of rhyolites and tracchytes 

interspersed with pryclolastic rocks such as tuff and agglomerates exhibiting soil s of 

different stTuctures and properties (MSSF, Management Plan, 1998). 

Various rivers and streams are draining the Menagesha Suba forest area. These rivers and 

streams together consist of three wMer catchments in the area. These include : 

Table 3.1. Water Catchments of Menagesha Suba 

S. no. Water Catchments Area Drained by the Rivers Na me of Rivers 

I The Scbeta Water Catchments Drains areas towards Scbcta town Fincho, Otto, Chagina, 

to a larger river called Senbo. Gogeti, Fuloso, Bole 

and Kersa 

2 The I-Iolleta Water Catchments Drains areas towards Holeta town . Wc lnso, Babe, Boron" 

and Keehem 

3 Tinish u Akaki Water Catchments draining from Wechucha Kile, Shiniko, Goje 

mounta in range and the area kersa and Welenso 

round the highest peak Moglc 

i.e. 3385111asl towards Gefersa and 

Akakli 

Source: Compartmental Map ofMSSF, Unknown Date 
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The whole water catchments together drain to Awash River which is one of the largest 

rivers of Ethiopia. 

The climate of the area is temperate mountain characterized by medium to cold weather. 

Such climate loca ll y referred as "Weyna Dega" and "Dega" in Amharic which are 

equiva lent to temperate and sub-tropical climate of the global climate classification 

respecti ve ly. The annual rai nfa ll in the area is estimated to be around 1225mm and the 

mean monthly temperature ranges from 12 to 16°C. With variat ion of alti tude in 

Menagesha Suba, there is vari ation in precipitation and temperature, for example 

Wuchucha and Mogle experiences frost (MSSF, Management Plan, 1998). 

Originally the natural forest communities of Menagesha Suba consisted of Hyperciull1 

belts, Hagenia-Juniperus forest, .Juniperious forest, .Juniperus-Podocarpus and 

PodocOlpus forest in descendi ng order of elevation fi'om 3500m down to 2000m. These 

forests have been under commercial exploitation starting from the first saw mill was 

estab li shed in the country since the early 20th century (Senbeta and Teketay, 200 I). 

Currently the forest covers an area of about 2500ha of which 800ha is man made fo rest 

and the remaining is natural forest. The forest cover is concentrated on the no rthwestern 

and southwestern half of the mountain, while the eastern slope has been converted into 

fa rm land (MSSF, Management Plan, 1998). 

Forest plantation establishment was initi ated Il1 the mid 20th century with some 

ind igenous and exotic tree specious, among which .Juniperious procera Endal, 

Eucalyptus globules subsp., globules Labill, pinus radiale D. Don, Pinus Patula 

Schlechtendal and Chamisso, and Cupressus lusitanica Miller, were included. Plantations 

are undertaken in already deforested areas for culti vation or affected by unsustainable 

commercial exploitation (Senbeta and Teketay, 200 1). 

The Menagesha Suba forest is the habitat of numerous wi ld animals, including baboons, 

Colobus monkeys, bushbucks, bush pigs, ghenet, caracal, spotted hyena, wildcat and a 

variety of bird species (Abate, 2006). 
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3.1.2. Socioeconomic Characteristics 

Menagesha Suba is found in an area where it consists of five loca l administrations 

(Kebeles) some are entirely engulfed by the forest (like Nano Suba and Wuchecha 

Kebeles) , while others are bordering the fores l (like Berfeta Lemifa, Berfeta Tokofa and 

Gararsu Seda Kebeles). The fo llowi ng table summarizes the number of households and 

approx imate number of population in each of the Kebele administrations for the year 

2009. 

Table 3.2. Number oj Household ol1d Approxill/o/e l1ulI/ber oj Popula/ion il1 Mel1agesha Suba 

Name of the Kebeles Number of Iiouseholds in each Kebe les Approximate number 

Male Female Total 
of population 

Berfata Lcma fa 654 11 4 768 4140 

Bertata Tokera 664 166 830 4168 

Garasu Scda 412 60 472 2360 

Nano Suba - - 785 304 1 

\Vcchacha 230 42 272 1423 

Total 1960 382 3,127 15,132 

Source, 13erhanu Mengesha, (2009). 

The study area is surrounded by local farm associations and the town of Menagesha. 

People are expected to live around the reserve exert great pressure on its integrity and 

management. Most of the peasants depend on crop fa rming, raising li vestock and lIsing 

forest and non-forest products for their livelihood. They also engage in supplementary 

off-farm income generating activities such as petty trad ing and wage earning temporary 

jobs. Most of the households are al so using fuel wood as a primary source of energy for 

domestic needs. Large scale forest logging and consequent land use changes have 

significantly altered the ecosystem structure and funct ion, lead ing to rapid loss of 

habitants and biodiversity (Abate, 2006) and shifting the livelihood strategies of the local 

people. 

The study area is experiencing land use and land cover dynamics; on the one hand due to 

rap id increase in the human population, there has been greater conversion of the forest 

reserves into farm lands and other land use types. On the other hand, due to the rapid 

urban land expansion, there has been greater conversion of fa rm lands and fores t areas in 
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to urban land. These days the land use of the area incl udes fo rest land, agricu ltura l land , 

grazing land, land for human settlement and open areas. The land tenure system 

implemented in the area is communal land used in common and private land owned 

privately. The genera l tenure po licy that is found at work in Ethiopia is obviously land is 

a public property owned by the public at large (Article 40, FDRE constitution, 1995). 

3.2. Resea rch Design, Data Sources and Methods of Collection 

The resea rch design used in thi s study was mixed method, while the data sources for this 

research of land use/cover changes and its impacts on the socioeconomic conditions of 

the local people included multi-temporal satellite images, socio-economic survey, key 

informant interview and secondary document sources. Fo llowing each of them are briefl y 

described. 

3.2.1. Research Design 

This particular study was designed as a mixed method where both quantitative and 

qualitative data were co llected to achieve the research objectives and answer the research 

questions. The rational behind in se lecting this research design includes generating more 

reliable and appropriate data fo r concluding the research output. Moreovt:r, it is important 

to give explanation fo r quantitative resul ts using qualitative descri ption which strengthens 

the reliability of the research at the same time. 

Therefore, here the quantitative data were collected from the interpretation of satellite 

imagery of the 1973, 1986 and 2007; and from the socio-economic survey on the nature 

of the households in the study area. At the same time the qualitative data were collected 

from key informant interview and analysis of document from the secondary sources. Both 

the quantitative and qualitative data from the different sources were integrated and 

tri angulated during the interpretation stage under the resu lt and di scussion section of the 

study. 

3.2.2. Multi-Temporal Images 

Remote sensing and Geographic information System as a research too ls have shown 

remarkable achievement over the years to provide accurate and timely geospatial 
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information of our ecosystem particularly of our land resources. The integration of 

satellite remote sensing, GIS and historical data provides more comprehensive 

information in the study of land use/land cover changes. It allows for a better 

understanding of the direction, nature and rate of land use/ land cover changes over 

several years of any particular study area. It also represents an alternative method to 

perform studies in land use, livelihood studies, natural resource analysis and 

environmental studies of local areas (Miguel , 2008). 

Data collection from the satellite imagery was used for land cover change detection of 

Menagesha Suba and it will be collected using various satellite imagery of the study area. 

The 1973 Multi-Spectral Scanning (MSS) Land Sat Image, the 1986 Thematic Mapper 

C'M) land sat image, and the 2007 satellite SPOT-5 imagery will be used to detect the 

historic land cover changes of the study area over the past 30 years . 

Multi-Spectral Scanning (MSS): It is one of the available medium spatial resolution 

sensors (20 to 250m) and it was in use for 12 years since its introduction in 1972. For 

many years the Land Sat Multi-spectral Scanner (MSS) sensor provided image data with 

a spatial resolution of approximately 80m, acquired across four spectral bands (i.e. visible 

and near-inti-ared). The MSS spatial resolution was sufficient for general mapping efforts 

in urbani suburban and natural environments. These data are invaluable to day for 

historical change detection studies. The Land Sat MSS spectral bands and band widths 

are selected for their general utility to map vegetation and geological features (Rogan and 

Chen, 2004). For the purpose of this study the MSS 1973 land sat with spatial resolution 

of28.5m was used to detect the historic land cover of the area. 

Thematic Mapper ( .... '): It is one of the high spatial resolution sensors (less than 20m) 

available these days for the analysis of change detection in land use and land cover 

studies. The launch of Land Sat Thematic Mapper ™ in 1984 produced a new remote 

sensing data source that provided higher spectral, spatial and radiometric resolution data. 

Land Sat TM Spectral channels are chosen specifically to map vegetation type, soi l 

moisture, and other key landscape features (i bid). In this regard, it is the Enhanced 

Thematic Mapper (ETM) with spatial resolution of 28.5m was used in the study. 
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SPOT-5 imagery: the launch of the Syste ' me Pour l' Observation de la Terre (SPOT) 

satellite in 1986 was initiated by the lacked of large area, high spatial reso lution remote 

sensing data from space in the pervious remote sens ing eras. This sensor provided multi­

spectral data with a slightly higher spatial resolution (20m) and a panchromatic channel 

( 10m). The SPOT-5 which was started to launch in 2002 and its least version 2007 

co llects panchromatic, visible and near-infrared and mid-infrared data at 5, 10, and 20m 

spatial reso lution respecti vely(ibid). This study was also used this particular imagery with 

spatial resolution of 5 meter for the purpose stated in the objective. 

Table3. 3: Dolo 7)lpe and Dolo Source/or Land Cover Change Deleelion 0/ Menagesha Suba 

Data Type Nature of Data Date/Yea r So urce Sca le/ Resolution 

Land Sat Image MSS 1973 ILRI Medium Resolution 

Land Sat Image TM 1986 ILRI Medium Resolution 

Satellite Spot Imagery Spot-5 2006 EMA High Resolution 

3.2.3. Soeio-Eeonomic Survey 

In the second stage, data collection was on the socio-economic conditions to understand 

the livelihood strategies of the local people in the areas where the land cover changes 

were detected. In thi s regard, both quantitative and qualitative data were collected from 

the local villagers and residents using socio-economic survey to explore the impact of the 

land cover dynamics on their li velihood strategies and to evaluate its impact on the 

environment of the Menagesha Suba. 

In view of thi s, simple random sampling was employed to ensure that representative 

house holds of the total population from the different land use types. Local data co llectors 

were hired to ass ist in the survey. Questionnaires with both fixed-response and open­

ended were used in the study. 

3.2.4. Key Informant Interview 

In depth interviews of local people and profess ionals in the area were used to identify the 

proximate and the underlying drivi ng forces of land cover dynamics of Menagesha Suba. 

While semi-structured interviews were conducted with senior govcrnment officials; 
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vill age leaders and other concerned body to gather detailed information about the land 

use/ cover changes and its local impact on the socio-economic conditions of the 

communities in Menagesha Suba. 

To gather contextual and supporting information an additional interviews were conducted 

with government urban development, environment and agriculture and rural development 

officials, natural reserve manager, academics and researchers who were not directly 

associated with the changes in Menagesh Suba. Topics discussed were generally involved 

land use/ land cover changes, agricu ltural land expansion, urban land use planning, 

natural reserve and environment, and local people livelihood strategies and their socio­

economic wellbeing. 

3.2.5. Official Document Analysis 

Secondary information sources such as local land use development plan, official records 

and other pertinent laws and regulations were reviewed to develop a full understanding of 

the process and the livelihood strategies of the local people. Tn this regard, the 

Management Plan of the Menagesha Suba state forest was used as in generating 

information on plantation activity and other information in the area. 

3.3. Data Analysis Techniques 

The analysis of the land use and land cover changes was done using various softwares 

which help in the detection of change from satellite imagery. In this regard remote 

sensing (RS) and geographic information system (GIS) were utilized to analyze the land 

cover dynamics of Menagesha Suba. While the socio-economic survey for the li vel ihood 

strategies of the local people in Menagesha Suba was analyzed using descriptive statistics 

techniques. 

3.3.1. Satellitc Imagery Interpretation 

Digital change detection is the process of determining and or describing changes in land 

cover and land use properties based on co-registered multi-temporal remote sensing data. 

Though there are many ways of approaching the use of satellite imagcry for determining 
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land use Iland cover changes of an area, Yuan (2005) identified the whole process for 

change detection and classification in to two stages . 

• :. Pre-Classification Techniques: at thi s level all image processing was carried out 

with the use of program called ERDAS Imagine 9. 1 and ARC GIS 9.2 software 

packages. The images were geo-referenced with respect to each other with 

appropriate pixel size. The geographically referenced images were still radio­

metrically corrected so as to maintain the geometric correlation of the images. 

The process applies various algorithms, including image differencing and image 

rationing, to single or multiple spectral bands, vegetation indices or principal 

components directly to multiple dates of satellite imagery to generate ' change' vs. 

' no change ' maps. These teclmiques locate change but don ' t provide information 

on the nature of change . 

• :. l)ost classification Techniques: This method uses to separate class ifications of 

images acquired at diffe rent times to produce difference maps which ' from-to' 

change information can be generated. The accuracy of the change maps is 

dependent on the accuracy of the individual classifications and is subject to error 

propagation. 

At thi s stage of image process ing the 1973 , 1986 and 2007 images were c1assiiied using 

an unsupervised maximum likel ihood algorithm. Then, various land cover classes were 

identified for each respective image. This process generated open water, agri cultural 

fields and open areas, built-up environment, forest covers and grazing lands and so on. 

Anderson et. al (1976), natural vegetation and land use classifi cation techniques for 

interpretation of remotely sensor data at various scales and resolution was employed to 

generate the first class level land uses. There was a ground verification of the most recent 

image (2007) so as to make an accuracy assessment of the classification. 
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3.3.2. Measurement of Land Use Changes 

Two levels of land use change were calculated in thi s study. In the first place, the 

quantitati ve land use/ land cover changes was analyzed. In the second place, the speed 

or the rate of change of land use and land cover was also analyzed. And the fo llowing 

variab les were ca lcu lated from the analysis of the images. 

Table 3.4: Summary a/Land Use/ Land Cover Change Measurements 

Content of Calculation Formula Descriptions of symbols 

Area of each Land usc type A A Arca of irregular shapes identified on the 

images 

Percentage Change of Lrmd Cover DC PC, percentage of change of each year 

each year PC =-x IOO% against each land usc type; TC 
OC, observed Change; 

TS, total (sum) of change. 

Annual Rate of Change 
ARC = PC X 

ARC, annual rate of change 
no. of 

100 

years 

Source: Own ConstructIon 

3.3.3. Drivers of Change Analysis 

After idcntifyi ng the various bio·physical and socia-economic factors of drivers of land 

use/land cover changes in Menagesha Suba through in depth interviews and 

questionnaires based interview of professionals, various variables were integrated into the 

land cover changes identified in different periods of time. This process generated the 

various prox imate and underl ying dri vers ofland cover dynamics in Menagesha Suba. 

3.3.4. Socio-Economic Survey Analysis 

In order to understand the li velihood dynamics of the area as a result of the past land use/ 

land cover changes, the following information were collected on different livelihood 

assets of the local people. 

• Human capital : this includes all information on family structure, education, and 

occupation links to outsicle farm source of income. 
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• Social Capital: thi s compnses information on collective actions, access to 

trad itional knowledge of natural resources such as land, forest and etc ... 

• Natural Capital: thi s consists of information on land, li vestock, trees, crops 

grown, access to common resources. 

• Financial Capital: it involves all information related to markets, off-farm jobs of 

the local community. 

• Phys ica l Capital: it entail s information related to access to markets, teclulOlogies 

and so on. 

The spec ific quantitati ve methods of analysis employed in this study were descriptive in 

nature. Descri ptive statistics was used to asses and investigate va ri ations in income, 

agriculture production and other li velihood attributes threatened due to the land use/ land 

cover changes in various land use categories and time seri es comparison of mean over 

years. This provided insight in to the impact assessment of the land cover changes of 

Menagesha Suba. Finally, the results of the land cover change detection and the socio­

economic analysis were integrated and interpreted to show the correlation between land 

cover dynamics and socio-economic conditions of the people and environmental status of 

the study. 

3.3.5. Sampling Size/ Sampling Procedure 

The sample population used in thi s study was ten percent of the total households living in 

and around Menagesha Suba peasant associations and rural kebeles. [n view of thi s, the 

sample was taken proportionally from each local administration (Kebeles). The table 

below shows the proportion of samples taken from each Kebeles. 

Table 3.5 . Number o/Sample TakenJi'om each local Administralion (Kebeles). 

Na me of Kebeles Household N UIll bel's Sa mple Tal(en from each Kebeles 

Bcrfa ta Lcmafa 768 Not taken 

Bertata Tokofa 830 Not Tal(cn 

Garasu Scda 472 47 

Nano Suba 775 77 

Wechacha 272 27 

Total 3,127 lSI 
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Chapter Four 

4. Results and Discussions 

This chapter gives detailed discuss ions of results from the satellite images analysis, key 

informant interviews, document analysis and socio-economic survey analysis. The 

patterns and processes of land cover changes which were taking place over 30 years in 

Menagesha Suba were interpreted using the data of Land Sat Multi-Spectral Scanner 

(MSS) of 1973, thematic mapper (TM) of 1986 and SPOT-5 imagery of2007 tlu-ough the 

application Remote Sensing (RS) and Geographic In formation System (GIS) (Figure 4.1 

below). 

Moreover, thi s chapter deals with dri vers that causes land use and land cover changes in 

Menagesha Suba. The drivers that aggravate the land cover dynamics in Menagesha Suba 

are complex and diverse and vary with time and therefore a time perspecti ve longitudinal 

analysis was used to investigate them. They are also largely interdependent and 

integrated with each others. These drivers are identified as proximate and underlying 

causes of land cover dynamics in the area. 

Finally, the chapter describes the results of households' socio-economic survey, which 

were co llected from 151 households in Menagesha Suba. The households were randoml y 

selected from three Kebeles which are systematica lly se lected where the households are 

residing in relation to the protected Menagesha Suba state forest. The results of the 

survey include the socio-economic composition of the households, the land and 

agriculture characteri stics; the alternative off-farm acti vities of the households and their 

interaction with the protected state forest. The di scussions also include opinion of the 

households on land and forest cover changes; the reasons given by the households for the 

cover changes and the opinions forwarded on the impacts of such cover change on thei r 

livelihoods. 
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4.1. Pattern and Extent of Land Use/ Land COVC I· Changcs in 

Mcnagcsha Suba 

The analysis of such land cover change detection and the process of the classification of 

land used for producing land use maps for 1973, 1986 and 2007 and to investigate 

changes that occurred between these periods, the following fo ur land use classes were 

considered in image classification: natural forest area, farm land, human settl ement and 

open land. And the plantation (man-made forest) was generated from the Menagesha 

Suba State Forest Management Plan. The choice of these land use classes was guided by: 

(i) the objccti ve of the research; (ii) the expected certain degree of accuracy in image 

classification; (iii) the easiness of identifying classes on the satellite images. Then, the 

land classes identified during the process include forest area, farm land, human settlement 

and open land areas by using maximum li kelihood algoritlulls of a supervised 

classification for the last image and the unsupervised classification for the two previous 

images. A brief description of each land use classes is given in Table 4: I . 

The maps produced by such processes below show the change observed 111 different 

periods of the study (l' ig.4.2.). A short inspection of the maps and results in the table 

show that the natural fo rest area or cover tremendous ly decreased wh ile the agricu ltural 

or crop land increased continuously over the study period (1973 to 2007). While, the 

open land increased during the first period of the study (1973 to 1986) but decreased 

during the second period of the study ( 1986 to 2007). Another different trend of change is 

observed to the human settlement in Menagesha Suba. The human settlement was 

decreased during the first period but increased during the second period of the study. A 

detail losses and ga ins among the five land use classes over the stud y period are included 

in Table 4:2. 

These overall dynamisms in land cover in Menagesha Suba is an important concern of 

thi s study in terms of identi fy ing the driving forces or the cause of the change and in 

terms of ana lyzing the impact on livelihood strategies of loca l people in the area. And this 

has continued from the past years main ly as a result of traditional agricultural practice 
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and unrestrained deforestation of the forest area either fo r commercial and domestic 

proposes. 

Table 4:1 Descriptioll of Laud Use Types ill Mellagesfla SlIb(1. 

S. no. Land use Type Descriptions of Land usc Classes 

I Naturall y Grown Forest A land li se type describing the densely afro-mountain forest of the 

Mcnagesha Suba area. These are dense and closed canopy forests with no 

or litt le disturbance are included under this category. 

2 Farm land Referr ing to the land use lype where agriculture practice is underway on 

it. It is spatially continuous small household agricu ltural farm s. 

3 I-Iuman Settlement It refers to the tukuls, estab lished vi ll ages and hum an built-up arcas which 

arc either clustered or dispersed in and around the protected forest area. 

4 Open land A land that is not lIsed e ither for agricu ltura l farm or forest. It includes 

land for grazing, fallow land and land in sloppy areas. 

The study of the sate llite image interpretation covers approximately 32,349ha land where 

it includes the Menagesha Suba State Forest (MSSF) and the near by peasant associations 

(Pas). Though there is no clear demarcation of the state forest recently, acco rding to the 

198 1 forest land demarcation and the 199 1 forest inventory of the area, the state forest 

covers well over 9200ha (MSSF, Management Plan, 1998). Therefore the study covers the 

land cover changes obse rved in and around the state forest. These include well over 15 

PAs which are fo und around and engulfed the Menagesha Suba State Forest. Of which 5 

to 8 PAs now rura l Kebeles arc highly interacted with the forest and are included under 

thi s study. These rural Kebeles include Gararsu Sida, Berfeta Lemafa, Berfeta Tekofa, 

Nano Suba and Wechucha a ll of them are from Welemera Wereda and Mogli and Koacha 

Kebeles from Alemgena Wereda. This study therefore covers the changes taki ng place 

not only to the state forest but also to those Kebeles or peasant associations of the rural 

localities. According to the image processing result, the Menagesha Suba land use 

system is divided in to four types, i.e. natural forest area, farm land, human sett lement 

and open land (e ither land for grazing or fallow lands). The descri ption of each land use 

class is given below in the tab le . 
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Table 4:2 Summary of Lalld Sat Classification of Lalld Use Afea Statistics/Of 1973, 1986 and 2007 

s. La nd Cover Classes 1973 1986 2007 

no Area in 0/0 Share Area in 0/0 Share Area in % Share 

Years and Area Km 2 Km 2 Kill 2 

I Natural Forest 153.85 47.56 71.30 20.04 35.42 10.95 

2 Farm Land 39.49 12.2 1 11 0.83 34.26 2 15.70 66.68 

3 Human Settl ement 27.35 8.46 5.90 1.82 20.90 6.46 

4 Open Land 102.80 3 1.77 135.46 4 1.88 5 1.47 15.9 1 

Total 323.49 100.00 323.49 100.00 323.49 100.00 

, . 
Source: Image ProcesslI1g and J< leld Survey 

4.1.1. Changes in the Forest Cover 

The data in Table 4:2 above indicated that the main land use structure of the area was 

naturally growing forest. The natural forest was not only the base for the ecology of the 

Menagesha Suba State Forest but also the foundation of the land cover of the surrounding 

peasant associations with the total area of 15 ,3 85 ha (47.56% of the total land use/land 

cover) in 1973 . During this time the forest cover was comprised of the major land use in 

Menagesha Suba and it was widely spread over a larger area. However, the condition is 

different during the next periods of the study, where almost 50% of the forest covers 

degraded with in the first 13 years (i.e. from 1973 to 1986) and reached to the level of 

only 7130ha (20.04%) by the year 1986. The first period of the study of the satellite 

image had shown a great loss in the forest cover particularly of forest located in the lands 

of land lords and other private land owners of the previous regime (Personal 

Communication with Elder Persons). 

So that the remaining forest cover confined only near the preserved state forest. This 

however doesn' t mean the Menagesha Suba State Forest didn ' t suffer from thi s huge 

deforestation process in the area. Though the state forest was under strong protection for 

so long years, there was illega l cutting of trees and expansion of farm land towards the 

reserve. 
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The condition for the forest cover in Menagesha Suba had continued similarly for the 

second period with well over 50% declination even to a much lower than 3542ha in 2007 

of which 1300ha of the forest cover were a result of afforestation and plantation since the 

first plantation effort in 1949(MSSF, Management Plan, 1998). 

There has been an effort to plant both exotic and indigenous tree species in Menagesha 

Suba State Forest (MSSF, Management Plan, 1998). The indigenous species includes 

Juniperious Procera, Podoc3rpuS faJcatus, I-Iageina abyss inica and Olea Africana where 

as the exotic species includes Cuperssus lusitanica, Pinus patula, Eucalyptus globu les, 

Grevilla robusta, Pinus radiate, Acacia decurrens and Acacia Melanoxylen. Until 1973, 

it was only 390ha of land was covered by man-made forest where formerly devastated by 

commercial timber production or illegal cutting since the turn of the century i.e . 1900. 

Table 4.3. Summary Statisticsfor Plantation/ Man-made forest of the Study Area 

s. L:1nd Cover Classes 1973 1986 2007 

11 0 Area in % Share Area in G/o Share Area in G/o Share 

Years and Area Km 2 Km 2 Km 2 

1 Plantation/ Man-made 3.90 1.21 8.70 2.69 9.42 2.9 1 

roresl 

Source: Menagesha Suba State Forest Management Plan 

In the first period of the study (i.e. 1973 to 1986), there has been a significant 

increasement in the plantation of trees almost 380ha of land had been covered by the 13 

years. But compared with the destruction of the naturally growing trees, the plantation 

was insignificant. Whi le the period showed commitment by the government to plantation 

and aFforestation of both the Menagesha Suba State Forest and its surrounding. 

In terms of plantation, the second period of the study (i .e. 1986 to 2007) IS very 

insignificant; hence it is only 72 ha of land were covered with new trees. This was a 

period of stagnation in plantation may be due to vari ous reasons but due to institutional 

instability of the then Ministry o f Agricu lture. During much of thi s period forestry was 

not given much attention as departments such as FA WCAD and Natural Resources 

Management and Conservations were not properly functioning to di scharge their 
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responsibility. The whole effort of the plantation is a clear indication that the forest cover 

in the area is originall y natural. 

A drop in magnitude of forest cover was observed in all the three images. However, thi s 

decl ine is largely explained by increase in the magnitude of agricultural farm over the 

study years. 

Table 4.4. SUllllllary of S tatistics for Forest Covel' Challge ill Mellageslw Suba 

S. no Description of Forest Cover Change Observed Change 

1 Forest Cover in Km" 

1 for the year 1973 153.85 (15,385ha) 

ii for the year 1986 71.3 (7130ha) 

iii for the year 2007 35.42 (3 ,542ha) 

2 Deforestation rate (Km' /year) 

1 bin the year 1973 -1 986 -6.35 (635ha/year) 

11 bin the year 1985-2007 -1.79 ( 179ha/year) 

iii bin the year 1973 -2007 -3.48 (348ha/year) 

3 Percent of Forest Cover Change (%) 

1 bin the year 1973-1986 -25.52% 

ii bin the year 1986-2007 - 11.1 5% 

111 bin the year 1973-2007 -36.61 % 

4 Annual Rate of Forest Cover Change (%) 

1 bin the year 1973-1986 -3.32% 

ii bin the year 1986-2007 -2.42% 

11 1 bin the year 1973 -2007 - 12.45% 

5 Forest Cover Permanency (%) 

1 by the year 1986 74.48% 

11 by the year 2007 63.39% 

The size of the forest in Menagesha Suba decl ines over the study period ii-om 1973 to 

2007. This size declination is accompanied by a decline in magnitude of deforestation. 

The first period of the study i.e. 1973 to 1986 had shown a rate of deforestation of 635ha 

per year of forest resource. So that 6.35Knl of fo rest land had been converted to other 

forms of land such as agricu lture, human settlement and open land areas. While the rate 

of deforestation (i. e. the rate at which the forest cover was converted into other land 

forms sllch as farm land and open area) was reduced to 179ha per year in the seconci 
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period of the study. Though the magnitude of deforestation dropped in the second period 

due to various reasons, the forest resource of the area was almost declined by four times 

in 2007 from the original forest (15,385ha) in 1973. 

4.1.2. Changes in the Agricultural Land 

When we see the 1973 image analysis result, farm land accounts only 3949ha (Less than 

1.5%) of the whole study area. But during the first period of the study (i.e. 1973 to 1986), 

there had been a significant increase in agricultural land or crop land. The declining 

forest cover had been countered by the increased farm land. During this time there had 

been an increase in farm land almost three times of the original to reach II ,083ha by the 

year 1986. 

The condition for the agricultural farm land expansion is similar even for the second 

period in such a way that agricultural land increased by almost 50% in 21,570ha in 2007. 

Again this farm land expansion is largely explained either by the destruction of the forest 

cover or encroachment of the open land. Particularly, the encroachment of the open land 

showed that it had decreased by half from the previous period in to 5,147ha in 2007. 

Therefore, the agricultural land expansion has been significantly contributed and 

identified as the major driving force for the conversion of other land use types such as 

open land, which includes the grazing land of the area. As a result, the quantity of open 

land was dropped to a lower level during the study periods. 

250 1-
./ 
/' 

200 /' ~ 

/' ,.... I 

~I 
150 ~ 
~ ~ 

V I ~-

~ I~ J 

:; 
100 

50 

/' . r- :::: /' ,,-, I-

~ 
./ - r-/' 
./ I-~ .. : /' 

I,"/, 
.... 

o 

• 
I D Natunil Forest D Man.M.cs.Fontat OF.".,.. land [] Set!SemenIAtH D Openl.. nd 

Figure 4:3 Land Use Typ es between 1973 and 2007 Source: Own Construction 

63 



An opposing condit ion observed with regards to the agricultural land expansion and its 

encroachment activity in the surrounding of Menagesha Suba. The following table 

describes the nature of change of the fa rm land. 

Table 4:5 S UlI1/1/ary 0/ Statistics/ or Farm L(mil Cover C1ulIlge ill Meuageslw Suba 

S.no Description of Farm land Change Observed Change 

I Farm Land Cover in Km-

i for the year 1973 39.49 (3 ,949h,,) 

II fo r the year 1986 11 0.83 ( 11 ,083 h,, ) 

II I for the year 2007 2 15.70 (2 1,570ha) 

2 Expansion rate (Km-/year) 

i bin the year 1973 -1 986 5.49 (549ha/year) 

II bin the year 1985-2007 4 .99 (499ha/year) 

III bin the year 1973 -2007 5. 18 (5 18ha/year) 

3 Percent of Farm Land Cover Change (%) 

1 bin the year 1973 -1986 22 .05% 

ii bin the year 1986-2007 32 .42% 

III bin the year 1973 -2007 54.47% 

4 Annual Rate of Farm Land Cover Change (%) 

i bin the year 1973- 1986 9.3% per year 

ii bin the year 1986-2007 6.8% per year 

II I bin the year 1973-2007 18.52% per year 

The fi rst period of the study had witnessed a fast agricultural expansion at the rate of 549 

ha per year, while the second period showed a significant decline in the rate of 

agricul tural land expansion at the rate of 499ha per year. It is still very large as compared 

with the conversion rates of other land use types. 

The agri cultural dynamism in the area implies that how much agriculture was and still is 

an important economic base of the people. Almost a ll the population in the area depends 

on agri culture fo r leading their li veli hoods. A similar result was also observed from the 

socio-economic survey of households in the area (96.69% of the ho useholds surveyed). 
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4.1.3. Changes in the Human Settlement 

There is no recorded hi sto ry as to when the human settlement commenced in the area. 

However, personal sources on human settlement of the area dates back to the reign of 

emperor Menelik II , where the forest guards (also called in Amahric ' eremetagea') came 

to the area to safe guard and protect the forest. Hence, human settlement is expanding 

greatl y the satell ite image analysis of the year 1973 had shown that it covered 2735ha. As 

we see the trend of the human settl ement of the area from the satellite image analysis its 

coverage declined in the first period of the study to 590ha. Such decresement in the 

human settl ement is later explained mainly by the vi llageization and settlement program 

of the then government. 

The satel lite image analys is for the second period showed that there has been huge 

expansIOn in the humilll settlement. Comparing the base year i.e. 1986, the human 

settl ement expansion reached 2090ha by 2007. It is almost 4 times greater than the 

previous year. I-Iuman settlement expansion of this period can be explained by increased 

in number of human population. Un like the other land uses and land covers in Menagesha 

Suba, the human settl ement has also undergone various changes. 

Table 4:6 SlIl1ll11my oj Statisticsjor llu/1/all Sett/emellt C/ulIIge ill Mellages"a Sliba 

S. no Description of Human Settlement Change Observed Change 

I Human settlement Cover in Km-

1 for the year 1973 27.35 (2735ha) 

ii for the year 1986 5.9 (590ha) 

iii for the year 2007 20.9 (2090ha) 

2 Expansion rate (Km-/year) 

1 bin the year 1973- 1986 - 1.65 ( I 65haiyear) 

ii bin the year 1985-2007 0.7 1 (7 1 ha/year) 

iii bin the year 1973 -2007 -0. 19 (- 19haiYear) 

3 Percent or Human Settlement Cover Change (%) 

1 bin the year 1973-1986 -6.63% 

ii bin the year 1986-2007 4.64% 

11 1 bin the year 1973-2007 -1.99% 

4 Annual Rate of human Settlement Cover Change (%) 

1 bin the year 1973-1986 -0.86%per year 

11 bin the year 1986-2007 0.97%per year 

11 1 bin the year 1973 -2007 -0.68% per year 
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4.1.4. Changes in Grazing Land 

The satellite image fo r the year 1973 clearly showed that there was a significant area of 

grazing land which accounts for about 10,280ha of land even it is much more than the 

agricultural land during that time. During the first period of the study, grazing land has 

been increased to 13546ha. This could be main ly due to massive deforestation in the area 

and abandonment of agricultural lands. The second period of the study on the contrary 

has wi tnessed that much of the grazing land was converted to agricultural lands. So that it 

is greatl y reduced from 13,546ha of land in 1986 to 5,147ha of land in 2007 almost 2.5 

times from the pervious base year. 

A similar trend was happened to the open landl grazing land in Menagesha Suba. The 

image result implied that the first period had shown a positive change in the size of 

grazing land wi th an annual rate of increasement of 251ha per year or 1.31 %of change 

per year. The condition for the second period of the study is different in terms of the size 

of the grazing land in the area where it is significantly decreased. Nevertheless, its rate of 

change increased to the level of 3.99halyear or 5.45% of change per year. 

Table 4: 7 SlIl11l1l(fJY of Statistics for Grazing Land C/ulIlge ill Menages/w Suba 

S. no Description of Grazing land Change Observed Change 

1 Grazi ng Land Cover in Km2 

I for the year 1973 27.35 (2735ha) 

II for the year 1986 5.9 (590ha) 

III for the year 2007 20 .9 (2090ha) 

2 Expansion rate (Km-/year) 

I bin the year 1973-1986 -1.65 ( 165ha/year) 

II bin the year 1985-2007 0.7 1 (71 ha/yem") 

iii bin the year 1973 -2007 -0. 19 (- 19ha/Year) 

3 Percent of Grazing Land Cover Change (%) 

i bin the year 1973-1986 -6.63% 

II bin the year 1986-2007 4.64% 

I II bin the year 1973 -2007 -1.99% 

4 Annual Rate of Grazing Land Cover Change (%) 

I bin the year 1973-1986 -0.86%per year 

ii bin the year 1986-2007 O.97%per year 

III bin the year 1973-2007 -0.68% per year 
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4.2. Drivc.·s of Land Covcr Changcs in Mcnagcsha Suba 

These dri vers of land cover dynamics ranges from proximate causes, which act within the 

local environment and the context of the local people to underlying causes which act at 

the national and international level. These drivers can be of socio-cultural, socio­

economic and socio-politica l in nature so that understanding both the ecological and 

political landscape of the area in particular and the socio-economic and political changes 

in the national and international arena are worthy to identifying the real causes of the 

dynamics. Therefore, this section provides with evident of the major driving of the land 

cover changes acknowledged in different ti me perspectives in Menagesha Suba by 

professionals in the fi eld. 

Many li teratures on forestry of Ethiopia mentioned that the history of Menagesha Suba 

State Forest dates back to the reign of Emperor Zera 'Yekob (l426-1460E.C.) . It was this 

time that the forest was reserved as welfare for the local people and a balancing effects of 

climate and soi l erosion (von Breitenbach, 1962; Demel, 2002). Menagesha Suba was 

one of the watershed forest protection areas of the Emperor along with Wof-Washa and 

Ji bet in North Shewa and West Shewa respect ive ly (Demele, 2002). 

Later, in late 19th century Emperor Menelik II recugnized the relevance of the protection 

of Menagesha Suba forest as a source of wood products for the construction his palace 

and fuel wood. In fact, the emperor who is noted for his law of 'Ethiopian Forest 

Regulations' reserved the forest as one the 'Crown Forest Land ' in Ethiopia. Therefo re, 

the emperor assigned forest guards in Menagesha Suba so as to protect from illegal 

exploitation and improper uti li zation. These forest guards who were referred as 

'eremetaga' in Amharic were given land in responsibility of protecting the forest free 

from the government taxation (personal communication). 

Though, utilization orthe forest was started as early as the late J 9th century, by the turn of 

the century (i.e. J 900) the first saw mill was introduced to Menagesha Suba by an 

Austro-Germany entrepreneur ca lled Otto. The saw mill machine was established with 

the purpose of properl y utili zing the naturall y growing indi genous forest. However, the 

Italian occupation of the country (1935-1941 ) resulted in heavy and largc sca le 

exploitation orthe ori gina l naturall y grown forest in Mcnagesha Suba (Demel, 2002). 
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It was in 1949 that the first seed lings were prepared for plantation in the forest area so as 
to re-afforest the di vested area. This effort of the plantation process is considered as the 
first afforestation acti vity in the country (personal communication). From the early 
1940s' to 1955 the forest had been administered by the Ministry of Work and Ministry of 
Finance together. By 1950 after half a century of heavy exploitation of the forest, 
Emperor Hai lesellasie I officially commissioned the saw mill to terminate the 
exploitation of the forest. It was in 1954 that the responsibility was given to the Ministry 
of Agriculture (MSSF Management Plan, 1998). Now both historic saw mill machines 
are exhibited in Suba village. 

Though demarcation and delineation of the forest area started earlier, the first official 
demarcation and del ineation of the Menagesha Suba State Forest was made in 198 1 by 
the Ministry of Agriculture, Department of Forestry. The result of the demarcation of the 
forest cover resulted in a total area of 9805ha; however, the sate llite image analysis for 
the year 1986 showed that the forest cover was 6260ha. Af1er the area was demarcated, 
the Menagesha Suba State Forest was identified as one of the first priority area by the 
then Forestry and Wi ldlife Conservation and Development Authority (FA WCDA). 

In 1989 large scale plantation has been interrupted for years unti l the first management 
plan begun to be implemented in 1998. Currently, the state forest is admin istered by the 
Oromiya Forest and Wildl ife Enterprise. 

4.2.2. Proximate Causes of Land Cover Dynamics 
As di scussed in earlier section, Menagesha Suba has experienced land cover changes as 
earl y as the 1970s wi th expansion of agricult ural land towards the forest area. A number 
of socio-economic and socio-political conditions have interplayed to bring thi s ecological 
and land cover changes in the area over the years. Analysis of the Key informant 
interview and the Socio- Economic Survey showed that proximate causes at the local level 
drive the patterns of land use of the area as well as the land cover changes in Menagesha 
Suba. In subsequent section proximate causes of land cover dynamics shall be presented 
in detai l. 

68 



Agriculture has been the major economic activity of the people in Ethiopia and it is also 

the major source of employment. As identified in the satellite image analys is agricultural 

land has been expanded greatl y and changed the ecological bases i.e . the forest in 

Menagesha Suba. So that the agricultural land expansion over the year became the major 

driving force of land cover dynamics in the area. This agricu ltural land expansion; 

however, associated with a number of socio-economic and soc io-political conditions in 

the area as well as in the country. 

First and foremost, the 1974 mass revolution had changed the economic system from 

feudal based economy to socialist based command economy which provided the larger 

public to have participated in the agricultural economy. This change of government and 

ideology altered the economy of the country to the extent of demanding for more 

agri cultural products. The high demand for the agricu ltural products coined with the 

relative rai se in price led agricultural land to be expanded greatly (Personal 

Communication). Previously, before 1974 with the Feudal ideology land was in the 

hands of few land lords so that agricultural practices and preservation of natural resources 

was mainly with the willingness of the individuals. So that large area of forest cover was 

seen on images before the 1974. However, after the mass revolt, land was nationalized 

and became the property of the public and distributed to peasants so that fanners get the 

access to expand their agricultural land. This access right to the land greatly expanded the 

agricultural land that is clearly shown in satellite images after the 1974. Second and still 

most important reason is the 1975 land reform which followed the mass revolution and 

brought radical nationalization of all lands in the country and redistributed to the 

peasants. As the land was di stributed to the peasants the agricultural land was begun to be 

expanded to bring in ecological changes through devastating the naturally grown forests 

over the year. 

Demographic forces either in the form of migration or natural increase has also 

contributed for the land cover changes in Menagesha Suba. Though data on population 

condition is not avai lable, the national demographic conditions clearly indicated that 

population in the area is increasing over the years. Therefore, the agricultural expansion 

in the two periods of the study is a clear indication that population is growing obviously 

in the area. This growing population is not only contributing for farm land expansion but 

also exerting pressure on natural resources such as the forest. Growing population 
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demands forcst resources in many ways among other 111 the fo rm of construction 

materials, energy source and land for settlement. 

As a result of increasing local population, human settlement is also greatly expanding 

towards the protected forest area. Urban areas such us Addis Ababa and others are also 

sprawling towards the forest through urban gigantism process. Moreover, these urban 

areas are highl y demanding the forest in various forms including wood for commercial 

and domesti c consumption purposes. 

The socia l infrastructures such as education, health and others were expanding in the area 

earlier than the study periods under consideration. The physical infrastructure such as the 

road crossing the forest area was also constructed earlier. They are also improved in 

quality and services from time to time that they are attracting huge population to the area 

and at the same time they fac ilitating easy access of resources to the near by towns and 

markets. So that the expanding social and physical services together are contributing their 

share in driving the land cover changes observed in the area. 

A worth mentioning proximate driver of land cover dynamics in Menagesha Suba is 

relocation of human settlement due to villageization and settlement program. The 1985 

villageization and settlement program of the then government have drowned out people 

from the highland forest area to establish settlement in the low land plain areas. This 

program had resu lted for the decrease in the human settlement of the image analysis for 

the year 1986. This resettlement of the government was mainly because of the non­

suitabi lity of the terrain for agricu lture but without the consent of the people. After the 

people di splaced from the area, it was covered by man-made plantation. 

Nevertheless, after the 1991 national change of government, the people who were 

dislocated by the villagezation program relocated their sett lement near and inside the 

forest destroying both the natural and man-made forests in Menagesha Suba. Particular 

areas affected by this process include Wechucha, Kochi and Mogli vi llages (personal 

communications with elders). 

According to the Management Plan of the Menagesha Suba State Forest, about 73.42 ha 

of the plantation have been destroyed by encroachers in thi s period (MSSF, 1998). Here 

again the satellite image analysis for 2007 clearly showed that with total size of 2090ha 
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there has been resettlement in the area comparing to the base year 1986. It is almost 4 

times greater than that of the pervious year. Therefore, the who le process of villagezation 

and settlement program and its counter action re- Iocation and re-settlement process of the 

local people greatl y contributed in land cover dynamics of the study area. 

4.2.3. Underlying Drivers of Land Cover Dynamics 

Drivers of land cover dynamics are so broad and di verse in nature that it needs the 

understanding of the eco logical and political landscapes to clearly forward the causes for 

eco logica l changes. Among these, underl ying drivers are the most important in playing 

the game of land cover changes in local areas. Underlying drivers are far from the local 

phenomena and they act at the national or international level to affect the local land use 

patterns and the local land cover changes. In this section the major underlying factors for 

the land cover dynamics in Menagesha Suba would be discussed briefly. 

As mentioned by the key informants' interview the periods when the government 

transition had occurred again signifi cantly contributed for the land cover change. This 

transition period played in cover change through illegal utilization of forest and land 

resources. The satellite image analysis for both periods a lso sho wed that there IS a 

signifi cant change in cover of forest after the change in national government too. This is 

particularl y important for the time after the 199 1 change in national goverru11ent where 

most of the land in Menagesha Suba particular area such as Wecuhcha was abandoned its 

forest cover for agricultural purpose (Personal Communication). 

The changes in national governments in both periods have also changed the SOCIO­

economic condition of the society that has significantly played in the expansion of the 

agricultural land and uti li zation of the forest resources at the same time. For instance, the 

first period i.e. the 1974 mass revolution changed the economy from feud-capitalist to 

socialist command economy where it had brought in significant increase in the price of 

agricultural products and demand of forest products in different parts. Similarly, the 199 1 

change of government brought again change in the economy from centrall y planned 

command economy to a relatively free market economy which again brought increases in 

agricultural products that high ly demanded agricultural land expansion. So that the 

increasing in agri cultural land size of the image analysi s of both period is a clear 

indication that the change in the national economic condition has contri buted for the land 

cover dynamics. 
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The politico- economy of Ethiopia before 1973 clearl y showed that land was owned in 

the hands of the few and it was granted to those who have special connection with the 

ruling monarch. In fact agriculture was practiced on large farm lands of the landlords; 

even more lands were available for the forest to grown on individually owned lands. 

Compared with the later periods, forest cover was dominantly found not only on 

government owned lands but also on individually owned lands. This made the forest 

cover during that time to be significantly higher. 

While after the 1975 radical and massive land reform which took place all over the nation 

had changed the socio-political as well as socio-economic condition of the society and 

the land issues too. This radical land reform nationalizes all the land and the land 

resources such as the forest as a public property of all Ethiopian. Privately owned large 

agricultural as well as forest lands began to be distributed to the peasants who were 

formerly abounded land by the Feudal system. This redistribution of land had 

significantly increased agricultural lands that are the major reason why agricu ltural land 

was expanded particularly in the first period of the study (i.e. 1973 to 1986) and even in 

the later period. 

At the same time, the private owned forest began to be distributed to the public that a 

significant level of forest cover change was observed in the first period as well as the 

second period of the study. Therefore, the March 1975 Land Reform of the government 

significantly had played for the land cover dynamics which took place in and around 

Menagesha Suba. 

Market access for agricultural and forest products could also play major role in 

aggravating land cover dynamics. As it is mentioned in a key informant interview, 

Menagesha Suba unlike other forest areas in the country, it is one the nearest to the 

capital of the nation i.e. it is only 45 km far from Addis Ababa. So that high pressure is 

exerted by illegal forest resources consumers either for commercial timber production or 

domestic fuel wood consumption. As matter of fact, agricultural products from the area 

as well as forest products are highly demanded by the market in Addis Ababa. Moreover, 

there are al so other emerging markets for agricultural products of the area i.e. the Sebeta 

and Holetta towns at the near distance from the forest. So that products from the area are 
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highly commercializc and demanded that fanners are increasingly in need of land for 

agriculture which aggravated the land cover change of the area. 

As the national population is growing year by year, the demand for agricultural land and 

products obviously increased which played significant ro le in land cover dynamics of an 

area. The condi tion in the growth of the national population in Ethiopia has sho wn that it 

is growing at 2.6% per year which significantly demanded agricultural land and products 

tremendously. Therefore, the growth in the national population is also one of the most 

underlying causes that played in local condition of land use in Menagesha Suba. Even it 

is clearly shown on the satellite image analys is that the growing population after the years 

1973 and 1986 has played a role in the cover change. This phenomenon of growing 

population as a cause of land cover dynamics was also supported by the majority of the 

sampled households in the socio-economic survey. 

The trend in human settlement in and around Menagesha Suba showed that former rural 

Kebeles and fa rmers associations are changing into larger villages, towns and urban 

centers. These emerging villages, small towns and urban forms are hi ghl y attracting 

population and demanding agricultural products and energy sources which is mainly 

forest products in the form of fuel wood. In this regard, emerging village sllch Asgory 

(5 km from the fo rest), emerging town Menagesha Koleb (IOKm from the forest), 

speedil y urbanized towns such as Sebeta and Holleta (25km from the forest) and highly 

urbanized city Addis Ababa are together demanding agri cu ltural and forest products for 

consumption. The emerging villages and the urbanization process are not on ly seeking 

for products for consumption but also land resource for expansion. Therefore, both 

process are aggravating the land use and land cover dynamics in the study area. 

4.3. Socio-Economic Impacts of Land Cover Changes in 

Menagesha Suba 

This study of socio-economic impacts covers 10% of the total population living in fi ve 

Kebeles in Menagesha Suba. The fi ve Kebeles include Gararsu Sida, Nano Suba, 

Berefeta Lemefa , Berefeta Tokofa and Wecucha. Of which three are systematicall y 

selected for the purpose of thi s study. The selected Kebeles include Nano Suba (located 

inside the state forest); Garasu Sida (located far from the state forest) and Wechecha 

(located around and near the protected fo rest) . The preceding sections provide the socio-
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economic characteri stics and the impact analysis of land cover changes of the sampled 

households. 

4.3.1. Household History and Location 

The household hi story is to mean that the year when the households were establi shed. 

This study of land cover dynamics in Menagesha Suba considered two periods such as 

the period between 1973 and 1986 and the peri od between 1986 and 2007. Therefore, the 

households under this study are grouped to these periods to understand the land use 

hi story of the area. 

Table 4.8. Periods of Households Established 

S.No Periods Ho useholds Established Num ber 

Houscholds 

I Between 1973 to 1986* 70 

2 Between 1986 to 2007 ** 81 

To tal number of Households 151 

Source: Own Survey 

Notc that; 

* This period includes households establi shed before 1973 

** This period includes households established after 2007 . 

of Percen tage 

Sha l'c 

46.36 

53 .64 

100 

The result fro m the table indica ted that 46.36 % of the households under the study were 

establi shed in the period between 1973 and 1986; while 53.64% of the households were 

established after the 1986. The periods fo r the study are selected based on (i) the 

avail ability of the satellite images; (ii) the years are assoc iated with the changes in the 

national condition such as the 1974 mass revolution and the 1987 change in nat ional 

economy from command to mixed. 

The sampled households are again grouped based on their relative locat ion to the near by 

road and market. The road is the basic infrastructure fac il itating the loca l economy while 

the market plays a role in activating all the economy including agriculture. 
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Table 4.9. Relative Location of Households to the Nearest Road and Market 

S. No. Distance Categories HHs to the Nea rest Road HHs to the Nearest Market 

No.or illis 0/0 share No. orHHs % Share 

I Be low 5Km 102 67.55 100 66.23 

2 5Km to 10Km 22 14. 57 24 15.89 

3 IOKmto l5 Km 6 3.97 6 3.97 

4 15Km to 20 Km 7 4.64 7 4.64 

5 Above 20Km 14 9.27 14 9.27 

Tota l No. Households 151 100 151 100 

Source: Own Survey 

4.3.2. Family Size, Age and Sex and Marital Status of Households 

The family size matters in households to stand firml y the impacts of environmental 

changes such as land use and land cover dynamics. It is also important in understanding 

of households' portfo lio of thei r economic acti vity and their utilization of land and other 

natura l resources. 

Table 4. J O. Family Size of Sample Households 

S. No. Family Size Categories No. of Households Ilercentage Share 

I 1-2 8 5.29 

2 3-5 61 40.39 

3 6-10 76 50.34 

4 > 10 6 3.98 

Total Num ber of Households 151 100 

Source: Own Survey 

Fairly above half of the total population of the households (50.34%) have large fa mily 

size with 6 and more number of people in a family while signifi cant number of 

households ( 40.39% of the sampled households) have fa mily size of3 to 5. It is only few 

households of the population (5.29% of the sampled households) that have sma Ii family 

size. The resu lt of the fa mily size implies that there would be high dependence of the 

study population on land resources for agri cultural purpose and other economic benefit s. 

Following the sex, age and marri age characteri sti cs of the household heads are depicted. 
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The age and sex are biologica ll y ascribed characteri stics that determine a number of 

socio-economic and socio-cultural phenomena in a society. 

Table 4. J J. Age and Sex Characteristics of Sampled Household Head 

S. No. Age and Sex Characteristics No. of Households Percentage Share 

I Age of Households Head 

Below 25 8 5.29 

25-34 34 22.52 

35-44 42 27 .82 

45-54 48 31.79 

55+ 19 12.58 

Total Number of Households 151 100 

2 Sex of Households Head 

Male 145 96.03 

Female 6 3.97 

Total Number of Households 151 100 

Source: Own Survey 

The majori ty o f the household heads age ranges between 25 and 54, which acco unts for 

about 82 .1 3% of the sampled households. It is onl y 5.29% and 12.5 8% are found in 

younger age below 25 and older age of above 55 respectively. This implies the 

economicall y active part of the population, which is highly dependent on the land 

resources fo r various purposes, comprises the population in the study area. High 

economically active population means, there would be high pressure on land and forest 

resources, which contributed for environmental changes such as land cover dynamics. 

In terms of sex, the majority of the sampled households (96.03%) are male headed and 

onl y few (3.97%) of them are female headed households. The sex of the populati on also 

plays an important role in resource utilization particularly of land and forest. It is also 

important in understanding environmental responses among the sexes. 

Marri age and marriage related issues are other important social phenomena that 

determine utilization of natural resources and response to the impact of land use and land 

cover changes. It is also an important soc ial construction that the society give due regard 

in terms of land utilization. As households' forms famil y, they need more land resources 

which aggravated land use/land cover changes in local areas. 
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Table -1.1 2. Marital Status o/ Households Heads 

S.No. Marital Status of Households Heads No. of Households Percentage Share 

I Single 12 7.95 

2 Married 136 90.07 
0 Divorced 2 1.32 0 

4 Widowed I 0.66 

Total Num ber of Households 151 100 

Source: Own Survey 

In this regard, the majority (90.07%) of the sampled households is marri ed and it is on ly 

7.95% of the sampled households head is s ingle and 1.32% and 0.66% are found to be 

divorced and widowed respective ly. 

4.3.3. Level of Education, Religious and Ethnic Composition of 

Households Heads 

The level of education determines the level of knowledge/ understanding of using land 

and other resources. It is important in diversifying the portfolio of the households and 

withstand to changes in environmental phenomena as well. 

Table 4.13. Education Characteristics ojHouseholds Heads 

S.No. Level of Education No. of Households 0/0 Share 

I Ill iterate 81 53.64 

2 Read and Write 56 37.09 

3 Schoo li ng 11 7.29 

4 Graduate 3 1.99 

Total Number ofIIouseholds 151 100 

Source: Own Survey 

Over half of the sampled households (53.64%) understudy is illiterate while 37.09% of 

them know how to read and write. It is only 1.99% of households who are graduates. The 

educati on characteristics of the population indicated that households' level of education 

determines thei r level of awareness of environmental phenomena, such as land use/land 

cover changes. 

Religion is equally important soc ia l make up of a society. In any rel igion, society as well 

as individuals develops view and opinion towards using land and other natural resources. 

Similarly, ethnic composition also matters in developing a certain culture towards 

utilizing natural resources. 
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Table 4. J 4. Religious and Ethnic Characteristics of Households 

S. No. Religious and Ethnic Characteristics No. of Households Percentage Share 

I Relig ious Composi tion 

Christian 150 99.34 

Muslim I 0.66 

Total Number of House hold s 151 100 

2 Ethnic Composition 

Oromo 131 86.75 

Amhara 19 12.58 

Unidentified I 0.66 

Total Number of Households 151 100 

Source: Own Survey 

Almost all the households (99.34% ) are Christian with the dominant ethnic group Oromo 

nationa lity (86.75%) fo llowed by the Amhara (12.58%). 

4.3.4. Major Economic Activities and Land Ownel'ship, Size and Type 

of Households 

Economic activity of households is still an important part to know the interaction of the 

households with their local envi rolU11ent. With households engaged in primary economic 

activity such as agriculture, forestTY, fi shery and others, there is high and direct 

interaction with the natural environment. While society in secondary and tertiary 

economic activities is sti ll highl y but indirectly interact with the local enviroll111ent. This 

interact ion of households with the local environment determines the level of changes in 

the environment in the form of land uses and land covers. 

Table 4. J 5. Major Economic Activity of Households 

S.No. Major Economic Activities of Househo lds Number ofHHs Percentage Share 

I Farmers 146 96.69 

2 C ivi I Servants 2 1.33 
, 

Merchants 2 1.33 ~ 

4 Ot her Types I 0.66 

Total number of households 151 100 

Source: Own Survey 
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Fairl y all the sampled population of the households (96.69%) is engaged in farming 

sector. The rest are engaged in civil serves (1.3 3%) and trad ing ( \. 33%). As fanning is a 

major economic acti vity of the majority of the households, land is an important natural 

resource where they depend on it for their li velihoods. Therefore, it is important to know 

the nature of land ownersh ip, size and type of land to understand the economic activities 

of the households and their interaction with other natural resources such as the forest. 

Table 4.16. Land Ownership, Size and Type of Households 

S.No. La nd Ow ners hip C ha racter istics No. of Households Percent Sha re 

I Do you own land? 

Yes 134 88 .74 

No 17 11 .26 

Total Number of households 151 100 

2 Types of Land Ownership 

Own land 109 74.66 

Rented Land 6 4. 11 

Sharecropping 2 1.37 

Inheritance 2 1.3 7 

Gift I 0.69 

Combin at ion of e ither Rent, Sharecropping, 26 17.8 1 

inheritance or gift 

Total Number of Households 146 100 

3 Size of the Land 

Less than a hectare 25 17.1 2 

1 ha to 1.99ha 46 31.5 1 

2ha to 2.99ha 27 18.49 

3ha to 3.99ha 24 16 .44 

4ha to 4.99ha 18 12.33 

Above 5ha 6 4. 11 

Total Number of Ho useholds 146 100 

Above tlu'ee-fo urth of the sampled househo lds (88.74%) owned land in diffe rent forms 

such as rented, inherited, sharecropping and other. While 11 .26% of the sampled 

population doesn' t own land fo r agricultura l purpose. Again nearl y three-fourth of the 

79 



sampled population i.e. 74.66% have land of their own and the rest have land either in the 

form ofrent(4. 11 %), sharecropping( \.37%) , inheri tance(i. 37%) or gift(0.69%). 

In terms of land size 17. 12% and 31.5 1 % of the sampled population have land size less 

than a hectare and two respectively. This implies how much the land for agriculture is 

fragmented and too small. While it is only a smaller portion of the sampled population 

i.e. 12.33% and 4.11 % of them have land size greater than 4 hectare and 5 hectare 

respectively. 

4.3.5. Land and Agriculture Characteristics 

In thi s section of the paper, the nature of the land and its location in relation to 

Menagesha Suba state forest would be di scussed and the type of agriculture would be 

dea lt. Moreover, households past land use trend for agriculture and future expectation of 

their farm size would also be di scussed in detai l. 

Farmers may own different types of land among others farm land, grazing land, fallow, 

forest and communal lands. These forms of lands provide households with different 

services such as fanning, grazing and forest product extractions. These lands of the 

househo lds again may be located inside, near or far from the protected state forest of 

Menagesha Suba. The location in relation to the protected forest area also matters the 

interaction of the households with the forest resources. 

Table4. 17. Types of Land and ;{s Relative Location with the Protected State Forest klenagesha Suba 

S.No. Types Farm Land Inside the Forest Arou nd the Forest Far Fro m the Forest 

No. of 0/0 Share No. of 0/0 Share No. of 0/0 Share 

HHs HHs HHs 

J Farm La nd - - 55 37.67 89 60.96 

2 Grazing Land - - 45 30.82 70 47.95 
, Fa llow Land I 14 9.59 22 J 5.Q7 0 

4 Forest Land - - 2 1.37 9 6.16 

5 Communal Land - - J 0.69 19 13.01 

Source: Own Survey 

The majority of the sampled households have lands either around or far from the 

Menagesha Suba State Forest. For instance, only 37.67% of the households have farm 

land around the forest, whi le the rest 60.96% of the households have farm land far from 
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the protected forest area. Similar conditions are observed for the grazing, fa llow, forest 

and communal lands of the sampled households. 

The major type of agriculture practiced in the area includes crop production, animal 

husbandry and agro-forestry. The mixed fanning i.e. crop production and animal rearing 

together takes the largest share with 72.60% of the households engaged in it; while 

21.92% of the sampled households are engaged in agro-forestry i.e. combining 

agriculture and forestry in their fanning land. 

Table 4. J 8. Types of Agriculture by Households 

S.No. Forms of Agriculture No. of Households Percent Shue 

I Mixed Fanning 106 72.60 

Crop Production 

Anima l Husbandry 

2 Agro-forestry 32 21.92 

Farming 

Forestry 

3 Other Types 5 3.43 

4 Non-response 3 2.05 

Total Number of Households 146 100 

Source: Own Survey 

In terms of the period that agricultural land owned by the households and the expansion 

of agricultural practice in the area, households were requested to the period when they 

owned their agricultural lands and the results of their response are depicted in the table 

below. 

Table 4. J 9. Length of Agricultural Land Ownership by Households 

S.No Periods when the agricu llural land was owned by No. of the Percent 

the Households Househo lds Share 

I Between 1973 to 1986 62 42.47 

2 Between 1986 to 2007 80 57.79 

3 Non Response 4 2.74 

Tota l Number of Households 146 100 

Source: own Survey 
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Less than half of the sampled households i.e. 42.47% of them owned either fo rm of land 

before the year 1986. While the over half of the sam pled households' i.e.S7.79% of them 

owned their land after 1986. Though agricultural land expansion was started in the earli er 

period of the study (i.e. bin 1973 and 1986), as reported by well over half of the sampled 

households, the later period (i .e. bin 1986 and 2007) aga in witnessed relati vely high 

expansion of agri cultural land in the area. These responses of the sampled households' 

conceded with the results of the satellite imagery analysis for the period under study. 

In order to understand whether the size of the agricultural land has increased, decreased 

or remain constant at the household level, the analysis of the households response is 

presented below. 

Table 4.20. Trends in Land Size of Households 

s. No. Trend s ill Land Size o f Households over th e )'ca r No. of Households Percentage Share 

I Decreased Land Size 62 42.47 

2 Increased Land Size 34 23.29 
, Land size Remain Constant 44 30. 14 ) 

4 Non response 6 4. 10 

Tolal Number of Households 146 100 

This study covers the period when the households establi shed their home and begun 

agriculture as their major economic acti vity. Accordingly, 42.47% of the sampled 

households responded that thei r agri cultural land size have been decreased over the years. 

This might be due to the fact that they shared their land to their sons and daughters over 

the years. 

While 30.14% of the households surveyed responded that their agricultural land size 

remains constant with out showing any form of changes . On the contrary, 23.29% of the 

sampled households responded that the size of the agricu ltural land they owned has 

shown increasement over the year. For thi s group of the households, further questions 

were presented to respond by how much their land size increased and where does it 

comes fro m. The result of their response is given below. 
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Table -1. 21 . Household Response on their Increased Land Size 

S.No. Survey Questions Presented No. of Households Percent Share 

I To what extent your land is increased? 

By 0.25 ha 23 67.65 

By 0.5 ha I 2.94 

By 0.75ha 6 17.65 

By greater than I ha 2 5.88 

Non Response 2 5.88 

Total Num her of Houscholds 34 100 

2 Where does it come from? 

Purchased from other farme rs 25 73.53 

Distr ibuted by the government 3 8.82 

Ex panding to the Forest area I 2.94 

Rent and sharecropp ing 3 8.82 

Gi rt and In heri tance 2 5.88 

Total Numbcr ofIIouscholds 34 100 

Significantly above half of the interviewees of the sampled households which accounts 

for 67.65% responded that thcir agricultural land increased by 0.25ha. While it was only 

few (2households) of them that accounts for 5.88% increased their agricultural land to 

well over a hectare . The majority aga in responded that they have increased their land 

through buying from other fa rmers, sharecropping and rent agricultural lands. 

In order to understand the future expectation of households of their agricu ltura l land, and 

the future land use and land cover process in the area, further research qucstions were 

presented to the sampled households. The result of their response is shown below. 

Table 4.22. Households Re.lponse on/heir Fu/ure Access of Agricultural Land 

S.no. Survey Questions Presented No. of Households Percent Share 

1 Is your land enough to lead your livelihood? 

Yes. it is enough. 15 10.27 

No. it is not enough 13 1 89.73 

Total Number of Househo lds 146 100 

2 (If no), 1)0 you want to increase your land size? 

Yes. I do want. 11 9 8 1. 51 

No. [ don 't wall I 13 8.90 

Non response 14 9.59 

Total IIU mb cr of households 146 100 

SOllJce: own Survey 
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Among the sampled households, 89.73% of them considered that the land they have is 

not enough to lead their livelihoods. Whi le 10.27% of the households' responded that it is 

enough. Sim ilarly, 81.51 % of the sampled households want to increase their farm land 

tlU'ough vari ous means such as purchased from others, J'ent, sharecropping, gift from 

others or their relatives, and tlU'ough distribution by the government are among others. 

4.3.6. Alterna tive Mechan isms of Livelihoods 

In rural economy, agriculture is not the only means to lead ones live lihoods. Rural 

dwellers di versify the mechanisms of earning income to lead their family and member of 

their househo lds. [n doing so, households seek for a lternative mechanisms of li velihood 

means to support their family members. The fo llowing section dea ls with the various 

mechanisms used by the sampled households in Menagesha Suba area to sustain their 

livelihoods. The section also depicts how the peoples are interacting wi th the protected 

forest area to fulfi ll their li velihood demands. 

Table 4.23. Maj or Alternatives Mechanisms by the Households to Lead their Livelihoods 

S. Off-Fa rm Activit ies From the Protected Fores t area Outside the Protcct{'d Forest area 

No. NO.oflUls % Share No. of HHs % Share 
1-;---' 

I Grazing 19 12.58 27 17.88 

2 l3eehives <l nd Food 27 17.88 18 11 .92 

3 Wildl ife Prod ucts 15 9.93 2 1.33 

4 Timber Products 29 19.2 1 7 4.64 

5 Charcoal Product ion 58 38.4 1 36 23.84 
-;-. 

6 Fuel \\'ood Collection 94 62.25 41 27. 15 

7 
~--- .. 

I iouse FlIrniture Production 44 29. 13 6 3.97 
------_ . --

8 Other Means 5 3.4 1 4 2.64 
-- _. 

The sampled households taken in Menagesha Suba have engaged in various acti vities as 

an off-farm acti vity. Grazing, beehives, wildlife products, and timber products are among 

others fo rms o f alternative acti vities. With 62.25% households interacted with the 

protected Menagesha Suba state forest for fire (fuel) wood collcction. Similarly, charcoal 

production with 38 .41 % of the sampled households shares the second largest off-farm 

acti vity. Households are also engaged in beehives ( 17.88% of the sampled households), 

tim ber production (19.2 1 % of the households) and house furniture making (29. 13%) from 
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the protected forest area. So that fuel wood collection followed by charcoa l production is 

the domi nate li velihood strategy o f the local people from the Menagesha Suba State 

Forest. 

By the same token, fire wood col lection (27.1 S% of the households), charcoal production 

(23.84% of the sampled households) and beehives ( 17.88% of the sampled households) 

are the major off-farm activities of households even outside the protected forest area. 

While wildlife products and other means with 9.93% and 3.31 % respecti vely contributed 

least in livelihoods act ivities of the local people both from the protected forest area and 

outside the protected forest area. Such diversification of li velihoods activities by the local 

people would enab le them to tack le environmental chal lenges such as land use/ land 

cover changes. Similarly, it wou ld enable villagers to find adapti ve mechanisms to such 

challenges. 

In order to understand, when did households begin such off-farm activities as a means of 

li veli hood is an important thi ng to know the strategies developed by the local people over 

the study periods. 

Table 4, 24. Length ofOjJ~Farm Activities Started by the Households 

S. No. Periods when off-farm ac ti vity started by the I-II-Is No. of Iiouseholds Percent Share 

1 l:letween 1'173 to 1986 39 25.83 
--

2 Between 1986 to 2007 103 68.2 I 

3 Non Response 9 5.96 

Total Number or Households 151 100 

As clearly indicated in the table above, the later peri od i.e. 1986 to 2007 has shown in 

households' activ iti es of diversifying their li velihoods portfolio. This can be due to the 

fact that the later period has shown a significant level of land cover changes that 

households need to tackle such environmental phenomena through diversifying their 

portfo lio. The sampled households identifi ed that the major obstacles to on-set alternative 

mechanisms of li velihoods are lack of capital, lack of enough knowledge and lack of well 

developed infrastructure area. 
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Table 4.25. Response of Households to Problem Related to Capital 

Lack of Capital to Start or to ex pand or nHl intain business No. of Households Percent Share 

Yes 141 93.3 8 
V> 

.2 No 3 1.99 
Q. 

Non Response 7 4.64 0 

Total N umber of Households 151 100 

Most Hindering 110 72.85 

Hi ndering 34 22.52 

V> Less Hindering 
..:< 

2 1.33 
§ 

Non Response 5 3.30 0< 

Tota l Number oflIouseholds 151 100 

With 93.38% of the sampled households lack capital to start or to expand other forms of 

economic acti vity is a major problem to their households. 72.8 5% of them considered 

capital as the most hindering facto rs while only 1.33% of them considered it as less 

hindering to start other off-farm activit ies. 

Table 4.26. Response of Households to Problems Hindering Off-Farm Activities 

Lac k of enough Knowledge of O ff- Fa rm Act ivities No. of Households Percent Sh;uc 

Yes 80 52.98 
V> 

N~ § 7 1 47.02 
.'" -c. Non Response 0 - -

To(a l Number of Households 151 100 

Most Hindering 26 17.22 

Hindering 44 29. 14 

V> Less Hindering 10 6.62 
..:< 
c:: 

'" Non Response 77 47 .02 0< 

Totnl Number of Households 151 100 

52.98% of the sampled households considered lack of enough knowledge as a problem to 

off-farm activities. While the remaining 47.02% of them considered lack of enough 

knowledge is not a problem. Wi th 17.22% and 29. 14% of the households responded that 

lack of enough knowledge as most hindering and hindering facto r to start off- farm 

activities respecti ve ly. While it is onl y 6.62% of them considered lack of knowledge as 

less hi ndering. 
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Table 4.2 7. Response of Households 10 Problems [!indering Ojj~Farm Activilies 

Lack of Well developed infrastructure of Road No. of Households I>crcent Share 

Yes 101 66.89 
~ 

" No 46 30.46 
.S 
0.. Non Respo nse 4 2.65 0 

Tota l NumbCO' ofJIouseholds 151 100 

Most Hindering 60 39.74 

Hindering 33 21.85 

~ Less Hindering 
-'" 

1 0.66 

" '" Non Response 57 37.75 ~ 

Tota l N umbe ,' of Households 151 100 

Similarly, 66.89% of the sample households considered lack of well developed 

infrastructure of road as an obstacle to off-farm acti vities. With 39.74% of them 

considered lack of infrastructure as the most hindering while 2 1.85% as hinderi ng to olT­

farm activities. 

4.3.7. Household Survey on Land and Forest Cover Changes in 

Menagesha Suba 

This section deals with the importance of forest for households understudy and forest 

related issues includ ing access of households to the fo rest resources. Besides, it considers 

the households reasons for the change in forest and land covers in Menagesha Suba with 

the emphasis of facto rs dri ving the land cover process. 

Forest resources have a multitude of importance to human society among others 

extraction of construction wood, furn iture, carving and fuel wood are the major ones. 

Non-timber products such as honey, medical plants, forest foods, spices and others are 

also important values of forest. Moreover, watershed services, environmental values and 

Socio-cul tural values of forest are worth here to mention. In thi s part of the stud y, 

households are presented with questions that in what fo rms are using the forest resource 

to support their li ve lihood activities. 
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Table 4.28. Values a/Forest in the Form a/Timber Products/or Households 

S. Timber P roducts Most Important Important Less Important 

No. of forest No. of % share No. of 0/0 Share No. of 0/0 Share 

HHs HHs HI·ls 

I Wood for 75 49.67 46 30.46 3 1.99 

COllstTLIct ion 

2 HOllse Furniture 59 39.07 50 33. 11 7 4.64 

3 Carvings 30 19.87 24 15.89 5 3.3 1 

4 Agricultural 76 50.33 39 25. 83 4 2. 65 

[mplcmcnts 

5 Fuel Wood 49 32.45 15 9.93 2 1.33 

Fairly half of the households responded that they use the forest resources for construction 

materials (49.97%), and agricultural implements (50.33%). While the rest use the forest 

resources for house furniture (39.07%) and fuel wood (32.45%). They also considered 

these services of the fo rest as most important to their household . 33 .11 % of the 

households for house furniture , 30.36% for construction and 25.83% fo r agricultural 

implements considered fo rest as important fo r their li velihoods. 

Table 4.29. Non-Timber Values of Forest/or Households 

S. Non-Tim be r and Most Important Important Less Important 

No. other va lues of No. o f % share No. of % Share No. of % Share 

forest HI1 s HHs HHs 

I Non-Timber Values 

I Production of I-Ioney 36 23.84 22 14.57 15 9.9 

2 Medicinal Plants 45 29.80 26 17.22 16 10.60 

3 Production o f Food 10 6.62 2 1.33 2 1. 33 

4 Production of Chat! 4 2.65 I 0.66 - -

Coffee 

II Other Values of forest 

I Grazing Grass 59 39 .07 10 6.62 2 1.33 
_. 

2 Fodder Services 30 19 .8 7 7 4.64 2 1.33 

3 \Vater Services 18 11.92 30 IY.87 II 7.29 

Source: Own Survey 
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29 .80% of the households use the forest for medicinal plants, 23 .84% use as production 

of honey and 39.07% use for grazing grass considered as most important fo r their 

livel ihoods. Others are using the fo rest production of food, cash crop such as chat, fodde r 

and it also provides water services to their famil y. 

Table 4.30. Environmental and Socia-Cultural Values of Forest for Households 

s. Enviro nmenta l and Most Important Im porta nt Less Importa nt 

No. Socio-Cultu ral Va lues No. of % share No. of 0/0 S ha re No. o f 0/0 Share 

of fores t HH s HHs HHs 

I Environmenta l services 

I Regulating water Supply 72 47.68 38 25. 17 I 0.66 

2 Stabili zing Climate 132 87.42 8 5.30 - -

4 Agricul tural Implements 138 9 1.39 8 5.30 - -

5 Shade 138 9 1.39 4 2.65 - -

" Socio-Cu ltural Values 

I Beauty of the area 136 90.07 5 3.3 1 - -

2 Future lise for Children 120 79.47 10 6.62 I 0.66 

3 Sacred Va lues o f' forest 94 62.25 17 11 .26 I 0.66 

Own Survey 

91.39% and 87.42% of the households responded that maintaining so il fertility, shade and 

stabilizing cl imate as most important value of enviromnental services of fo rest resources 

respectively. Whi le, 90.07% and 79.47% of the households considered that beauty of the 

area and future use for children respective ly as socio-cultural values of forest. Forest has 

al so sacred va lues to households accounting 62.25%. 

Access to natural resources such as fo rest is one of the basic livelihood portfo lios in ru ral 

areas. Such access to resources is important in diversify ing the livelihood activities of 

local people. It has also relevance fo r households to share and to use resources with 

others and to pro tect and save guard as the same time. The fo llowing table presents 

access ri ght to the forest for sampled households in Menagesha Suba. 
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Table 4. 31 . Households Access fa Forest Resources 

S.no. Resource Access Related Questions No. of Households Percent Share 

1 Do you have access to the forest resources? 

Yes 80 52.98 

No 60 39.74 

Non Response II 7.29 

Tota l Number of Households 151 100 

2 How do yo u get the right to use the forest resources? 

Through the forest reso urce di stri buti on 40 26.49 

Sharing with Relati ves 10 6.62 

Purchased frol11 Others 27 17.88 

In herited frol11 parents 2 1.33 

Other mea ns 14 9.27 

Non response 58 38.4 1 

Total Number of Households 151 100 

Source: Own survey 

52 .98% of the households responded that they have access to use resources from the 

forest whil e the rest responded that they don't have that access at all. Majority of them 

(40% of the households) responded that they have got the access through forest resources 

di stribution. Others have access to the forest through sharing w ith relati ves, purchased 

from others, inherited from parents and other means. 

In order to understand households understanding of their environmental change such as 

forest and land cover changes, they are asked to respond their experience of land use and 

land cover pattern changes of their local area since they have establi shed their 

households. Such survey is important to know communities perception of env ironmental 

phenomena. 
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Table -1.32. Households Opinion to Land Cover Change in Menagesha Suba 

S. How do you view the leve l of Land Cover Change in Number of Percent 

no. Menagesha Suba since you have established your Households Share 

households? 

I Very severe 113 74.83 

2 Severe 12 7.95 

3 Minor 19 12.58 

4 No problem at all - -

5 Not certa in 6 3.97 

6 Non response I 0.66 

Total number of Households 151 100 

Own Survey 

Nearl y three-fourth of the sampled households (74 .83%) responded that the land cover 

changes observed in Menagesha Suba ove r the years is one of the most severe in the area. 

Further research questions were presented to ho useholds to exp lore the fores t cover 

change as well as the ir opinion on the extent of the land cover change. 

Table 4. 33. Households Opinion on Forest Cover Change in Menagesha Suba 

S. Survey Questions presented to households No of Percent 

no. households shar"e 

I Have yo u observed a decrease ill size of the forest cover 

Yes 145 96.03 

No 6 3.97 

Total households responded 151 100 

2 What do you think about the extent of the decreasing cover of the forest? 

A great deal 107 70.86 

Considerable 25 16.56 

Few 9 5.96 

Not certain I 0.66 

NOll response 9 5.96 

Tota l number of househo lds 151 100 
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With 96.03 % of the who le sampled households ' repl ied that forest cover has been 

decreased in size over the years. 70.86% of the households aga in responded that there is a 

great dea l of land cover changes observed in their area. 

4.3.8. Households Reasons for Land Cover Change 

The research further extended to investigate the reasons and the causes for thi s massive 

land cover changes in general and the forest cover changes in parti cul ar. Households 

agai n tried to rank the major drivers of the land cover changes in their area. The 

fo llowing secti on presents the causes of land and forest cover changes based on the 

households perspecti ves. 

Expansion of agricultura l land for the purpose of crop production is identified as one of 

the major causes of land cover dynamics in Menagesha Suba by househo lds under study. 

Table 4.34. Households Response for the Cause of land Cover Dynamics 

S. no. Reason for Land Cover Dynamics No. Households Percent Sha.'c 

I Agricultura l Land Expans ion 

Yes 136 90.07 
~ ~,---

" No 9 5.96 0 .;:: 
f-cc-' 0- Non response 6 3.97 0 

Total Number uflluu, ehulds 151 100 

"I'remendollsly 98 64 .90 
-;:;-;-; 

Fa irly 36 23 .84 

~ Litt le I I 0.66 
-'" g 

Non Response 16 10.59 0< 

Total Number of househulds 151 100 
.-

With 90.07% of the sampled households' rcsponse agricultural land expansion was one 

of the major causes of land cover dynamics in the ir area. This response of the households 

coincides with the results of the satell ite image analysis and the reasons fo rwarded by the 

key informant interviews. 64.90 % of the households considered that agricultural land 

expansion is tremendously contri buting fo r the land use/ land cover changes. While onl y 

23 .84% of them think that agricult ura l land expansion fairly contri buted for the changes. 
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In relation to the causes of land cover dynamics in Menagesha Suba, households again 

mentioned that improper land uti lization together with aggressive invasion of land in the 

area are also another contribu ti ng fac tors for the cover changes. 

Table 4.35. Households Response/or the Cause a/land Cover Dynamics 

s. no. Reason for Land Cover Dynamics No. Households Percent Share 

I Improper Uti lization of Land 

Yes III 73.5 1 
~ 

c No 14 9.27 0 .;::; 
Q. 

Non response 26 17.22 0 

Total Number ofIlouseholds 151 100 

Tremendous ly 63 4 1.72 

Fai rly 32 2 1.20 

~ 

-" 
Little 14 9.27 

to: 

" Non Response 42 27.82 0< 

Total Number of households 151 100 

2 Aggressive In vasion of land 

Yes 84 55.63 
~ 1-;----
to: No 24 15.89 0 

0. r-,--
0 Non Response 43 28.48 

Total number of Households 151 100 
f--

Tremendous ly 70 46.36 

T I <all' Y 13 8.61 

~ 

-" 
Little 4 2.65 

~ Non Res ponse 64 42 .8 0< 

Total Number of Households 151 100 

Nearly three-fourth of the households (73.5 1 %) responded that improper land utilization 

by local people in the area have resulted in land cover changes of Menagesha Suba of 

wh ich 4 1. 72% of them considered the land utili zation in Menagesha Suba is 

tremendously improper while 2 1. 20% of them are considered as land is fai rl y utilized. 

In terms of aggressive invasion of land in the area, 46.36% of them considered it as 

tremendous ly contributing fo r the land cover changes in Menagesha Suba. It is only 

8.6 1 % of the households who considered aggressive invasion of land contributed fairly 

for the changes. 
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The expand ing human settl ement and the growing population together are cons idered by 

the households as the most contributing factor for the land cover changes. Particularl y 

households believed that the growing population is the most important factor for the 

whole eco logical process in the area and the land cover changes in particular. 

Table 4.36. Households Responsejor the Cause ojland Cover Dynamics 

S. no. Reason for Land Cover Dynamics No. Households Pcrcent Share 

I Increased Iluman Sett lement 

Yes 74 49.00 

'" " No 33 21.85 0 .'" a. 
NOll response 44 29. 15 0 

Total Numbc,- of Households 151 100 

Tremendously 59 39.07 

Fa irly 10 6.62 

'" Little 
-'" 

3 1.99 
§ 

NOll Response 79 52.3 1 '" 
Tota l Number of households 151 100 

-
12 Increased in human population pressure 

Yes 148 98.01 

'" -~------~. 

.2 No . -
c. -------_. 
0 Non Response 3 1.99 

.--
Total number ofIlouseholds 151 100 

Tremendously 114 75.50 
- --

Fairly 36 23.84 

'" Little I 0.66 
-'" 
§ 

Non Response '" - . 

Tota l Number of Households 151 100 
I 

Nearl y half (49%) o f the househo lds considered that human settlement expansion as one 

of the causes of land cover change in the area. 39.07% response human settlement 

ex pansion was tremendollsly contributing for the change. 

Compared with the other factors, human populati on increment contributes a lot for the 

land cover dynamics. Accord ingly, with almost all respondents (98.0 I %) of the sampled 
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households' reported that human population growth is high ly contributing fo r the cover 

change in Menagesha Suba. Still , tlu·ee-fourth (75.50%) of the sampled households 

considered that human population pressure is tremendously contributing for the land 

cover change in Menagesh Suba. 

Agri cultura l teclmologies which enhanced productivity of the sector contributes to land 

cover dynamics in the area. Households responded that agricultural technologies and 

improper government policies contributed least as drivers of land cover changes in 

Menagesha Suba . 

Table 4.3 7. Households Response for the Cause ofwnd Cover Dynamics 

S.NO. REASON FOR LAND COVER NO. HOUSEHOLDS PERCENT SHARE 

DVNAMICS 

I Agricu ltural technologies 

Ves 42 27. 81 
~ 

.2 No 34 22.52 
0. Non response 75 49.67 0 

Total Number of Households 151 100 

Tremendously 24 15.89 

Fairly 18 11.92 

~ 

-'" 
--'-·1 Lilt c I 0.66 

§ Non Response 108 7 1.52 ~ 

Total Num ber of households 151 100 

2 Improper govern ment polices 

Yes 23 15.23 
~ 

" No 49 32.45 .S! 
0. Non Response 79 52.32 0 

Tota l Illlmber ofllouseholds 151 100 

Tremendous ly 10 6.62 

Fa irly 8 5.30 

~ Little 
-'" 

II 7.29 
§ 

Non Response 122 80.79 ~ 

Total Number of IIouseholds 151 100 
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It is only 27 .81 % of the households who responded that agricultural technologies have 

contributed to land cover dynamics. With 15.89% of the household responded that 

agricultural technologies contributed tremendously for land cover changes. 

About 15% of the households responded that improper government policies of land have 

resulted in land cover dynamics. Of which, it is onl y 6.62% of the sampled households 

considered improper land policy tremendously contributed for the land cover dynam ics in 

Menagesha Suba. 

Table 4.38. Households Re;ponsejor the Cause of land Cover Dynamics 

S. no. Reaso n fo r Land Cover Dynamics No. Households Percent Share 

I Aggressive Deforestation of the forest 

Ves 140 92.72 
~ 
c: No 2 1.33 .g 
0- Non response 9 5.96 

Total Number of Househo ld s 151 100 

Tremendously 109 72. 19 

f--= . I Fall' Y 25 16.57 

~ Little I 0.66 
-'" c: 

'" Non Response 16 10.59 '" 
Total Number of house holds 151 100 

- - - -

Majority ofthc households (140 of the sample) responded that aggressive deforestation of 

the forest area as a major driver of land cover dynamics in Menagesha Suba. With 109 of 

the households ' response the condition was tremendous. The households further gave 

their opinion on individual and publ ic actions on deforestation. 

Table 4.39. Households Response for the Cause of land Cover Dynamics 

s. no. Reason for Land Cover Dynamics No. Households Percent Share 

2 Individual and Public action on deforestat ion 

Ves 92 60.93 
~ 
c No 2 1.33 . ~ 
0. 

Non response 52 34.44 0 

Tola l Number of lIouscholds 151 100 

Tremendously 36 23 .84 

Fai rl y 28 18.54 

~ Lill ie 22 14.57 -'" c 
~ Non Rcspons~ 65 43.05 '" 

Total Number of households 151 100 
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With 60.93 % of the households, individual and public actions together have contri buted 

for deforestation in Menagesha Suba. This action was tremendous with response rate of 

23.84% of the households. So that individual and public actions on the forest resources 

was still another major driver of land cover dynamics in Menagesha Suba. This reasons 

of the households are also accepted by professionals who participated in key informant 

interview. 

Households were presented with survey questions to forward their op inion on which 

period they have experienced high land cover change in Menagesha Suba. The following 

table summarizes their response. 

Table 4.40. Household Response o/their Experience ojHigh Land Cover Dynamics. 

S. No. Per iods when high la nd cover dynamics experienced by HHs No. of Househo lds Percent Share 

I Between 1973 to 1986 38 25. 17 

2 Between 1986 to 2007 108 7 1.52 

0 Non Response 5 3.3 1 0 

Total Number of Households 151 100 
.~. 

The majority of the household (108 of them) responded that they have experienced 

relatively high level of land cover dynamics in Menagesha Suba on the year between 

1986 and 2007. While 25. 17% of the sampled households responded that they have 

begun to experi ence land and forest cover changes even in the first period of the study i.e. 

the year between 1973 and 1986. 

4.3.9. Land Cover Changes Impacts on Households 

Households are again presented with survey questions to provide their experi ences of the 

impact of land use and land cover changes in Menagesha Suba on their li velihood 

strategies as well as on the community as a whole. In fact, the sampled households have 

identified a number of impacts of land cover dynamics on themselves and on their 

surrounding environment. This section brings the impacts as mentioned by the 

households. 

Agricul tura l land expansion has a cursed blessing impact on livelihood strategies of local 

people ancl their environs. On the one hand as agricultural land is expanded it contributes 
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in an increasing productiv ity o f c rop and li vestock w hich is a blessing for households in 

local a rca. Hence it improves the income of the households as the same time the li ving 

standard of their i1unil y. 

On the other hand as agri cultural land is expanded it also creates damage to the 

biod ive rsity of the local env irolUllent, spread of di seases among human beings and 

increased hazard of flood ing in local areas. This way expansion of agri cu ltural land is a 

curse to households hence it threatened their li velihoods. Households under thi s study 

identified that one of the impact of agricultural land expansion to themselves and to their 

community is in terms of increased agri cu ltural productivity and improved livestock 

productivity as we ll. 

Table 4.41. Household Response on Impact o.lLand Cover Dynamics 

S. 11 0. Impact obse rved by Households No. Households Perceut Share 

I Increased in agricultura l producti vity 

Yes 90 59.60 
~ -
.2 No 26 17.22 

0. _. 
0 Non response 35 23. 18 

Total Number of Households 151 100 
f--- --~~~-----~ 

A great deal 53 58.89 

C onsiderable 35 38.89 

1--'1' -
~ <ew I 1.11 

-'" 
§ 

Non Response I 1.11 oe: 

Total Number of households 151 100 

2 Improved in li vestock productivity 

Yes 68 45,03 
~ 

g No 35 23. 18 
';:; 
"- Non Response 48 31.79 0 

-
Total IImnber ofI'Iouseholds 90 100 

A great deal 27 39.7 1 
~-

Considerable 25 36.76 
.~-----

~ 

-'" 
Few 16 23 .53 

§ --
oe: Non Response - -

Total Num ber of Households 68 100 
-
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59.60% and 45.03% of the households responded that agricultural land expansion in the 

area have increased their agricu ltural productivity and have improved their livestock 

productiv ity over the study years respectively. Of whom 58. 89% and 39.7 1 % of the 

sampled households considered that both agricultural and livestock productivity have 

increased and im proved a great deal respecti vely. Therefore, the agricultural land 

ex pansions in the area have significantly contributed in improvement of the fram ers 

productivity and in turn on their li veli hoods. On the contrary, the expansion of the 

agricultural land has also impacted households through spread of diseases, increased 

hazard of fl ood and loss of biodiversity. Households identified these as a negative impact 

of fann land expansion in their area. 

Table 4.42. Household Response on the Impacts of Land Co ver Dynamics 

S. no. Impact obsCl"ved by Households No. Households Percent Sha),e 

I Spread or diseases 

Yes 47 3 1.1 2 

'" .2 No 48 3 1.79 
0. No n response 56 37.09 

--
0 

-
Total Num be)' of Households 151 100 

-----f-- --1 A great dea l 16 34.04 
f-; 

Considerab le 16 34.04 

'" "" 
Few 15 3 1.92 

c c-:-:--
'" Non Respollse '" - -

Total Numbe)' of households 47 100 

2 Increased hazard of fl oods 

Yes 140 92.72 

'" :5 No 6 3.97 
~ -"- NOll Response 5 3.31 0 

Total numbe)' of Households 151 100 

A great deal 134 95.71 

Considera ble 5 3.57 

'" "" 
Few - -

c 
'" Non Respollse I 0.72 '" Total N lIl11 be)' of Households 140 100 
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3 Loss of l3 iodiversity 

Yes 64 42.38 
<f> 

.2 No 16 10.60 
0. Non response 71 47.02 0 

Total Number oflIouscholds 151 100 

A great dea l 41 64.06 

Cons iderable 13 20.31 

<f> 

"'" 
Pew 10 15.63 

§ 
No n response '" - -
Total :-.Jumbcr of households 64 100 

Own Survey 

Households under stud y identifi ed that spread of di seases, loss of biod iversity and hazard 

of flood as the impacts of agri cultural land expansion. Of which, with 92.72% of the 

sampled households increased hazard of floods is a leading impact associated with farm 

land expansion. Of whom, 95 .7 1% of the sampled household 's response the increased 

hazard of fl ood is a great deal over the study period. 

Tn te rms of loss of biodiversity, it is onl y 42.3 8% of the sampled households responded 

that agricult ural land expansion has impact on it. Whi le of whom, 64.06% of the sampled 

households considered the loss are a great deal among the biodi versity in their area. 

Another impact on the households is aroused from the changes in cover o f the forest and 

the grazing land. These impacts can be explained in terms of reduction in off-farm 

incomes, change in growing season, lack of grazing land , dim inished in forest resources 

and changes in tradi tiona l life styles of the local people. Households were provides with 

these opti ons to fo rward their opinion that which alternatives have impacted their 

livelihoods as well as their community. 
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Table 4.43. Household Response on/he Impacts of Land Cover Dynamics 

s. no. I m pact observed by Households No. Households Percent Share 

I Reduction in off-farm incomes 

Yes 95 62.25 

'" 6 No 9 5.96 
0. Non response 48 31.79 0 

Total Numbe .- of Ho nseholds 151 100 

A great dea l 56 59.57 

Considerab le 29 30.85 

'" -'" 
Few 8 8.52 

@ 
Non Response I 1.06 '" 
Total Num ber of households 95 100 

2 Lack of grazing land s 

Yes III 73.5 1 

'" " No 26 17.22 0 .;::; f----D- Non Response 14 9.27 0 

Totalullmber of Households 151 100 
-----~------

A great dea l 91 81 .98 
1--. --

Cons iderable 17 18.68 
f--. 

'" -'" 
Few I 1.10 

@ 
Non Response 2 2.20 '" 
Total Number of Households 111 100 

0 Dim ini shed resources of the forest J 

Yes 107 70.86 

'" 1--
" No 30 19.87 .9 
0. Non respo nse 14 9.27 0 

Tota l N um bel' of Ho useholds 151 100 

A great deal 84 78 .51 

Considerable 18 16.82 

'" Few 2 1.87 -'" 

" " Non response 0 2.80 '" J 

Total Number of households 107 100 
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4 Loss of Tradit iona l Life Style 

Yes 36 23.84 
~ 

.2 No 10 6.62 
0. Non response 105 69.54 0 

Total number of households 151 100 

A great deal 30 83.34 

Cons iderable 3 8.33 

~ 

-'" 
rew 3 8.33 

~ Non response -'" -

Tota l number of Households 36 100 

The change in forest and graZ1l1g land cover reduced the off-farm income earned by 

households in the study area over the years. 62.25% of the sampled households reported 

that their income ti·om the forest and grazing land has been decreased over the study 

period. This is mainly due to the fact that forest and grass areas were changed in to other 

forms of land uses particularly of agriculture. This is also clearly shown in the result of 

the image analysis. Equally important is the decreased in size of grazing land in 

Menagesha Suba due to the cover change. Again 73.51 % of the sampled households 

reported that grazing land declined in size over the years in their area. 

In terms of forest resources, 70.86% of the sampled households reported that there is a 

diminishing trend in the forest resources. The diminished in grazing land and forest 

resources have its own impact on the livel ihoods of the households concerned. 23.84%of 

the sampled households again reported that there is a loss in traditional life sty le of the 

local people due to the land cover dynamics which took place over the years. 

Expansion in human settlement particularly urban growth has an impact to the 

households any many forms. Among others increased access to food , water and other 

social services, increased opportunities to social and economic services, increased 

competi tion for financial resources and increased condition of respiratory and digestives 

diseases together with increased sense of individuality are worthy to be mentioned here. 
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Table 4.44. Household Response on the Impacts 0/ Land Cover Dynamics 

S. no. Impact observed by Households No. of Percent 

Households Share 

I I ncreased access to food , water and other social services 

Yes 43 28.48 
~ 

" No 6 3.97 0 

"- Non response 102 67.55 0 

Total Number of Households 151 100 

A great dea l 40 81.63 

Cons iderable 7 14.29 

~ 

-'" 
Few - -

iii Non Response 2 4.08 <>:: 

Total Number of households 49 100 

2 Increased Opportun ity of Soc ial, and economi c Services 

Yes 68 45 .04 
~ 

" No 22 14.56 .2 
"- Non Response 61 40.30 0 

Totaluumber ofIlouseholds 151 100 

A great deal 56 82.35 
-~. 

Considerable 12 17.65 
r.o:-

~ Few - --'" 
iii Non Response <>:: 

Total Number of Households 68 100 

3 Increased Competition for Fi nancial Resources 

Yes 108 7 1.52 
~ --
6 No 5 3.31 

';:: 
"- Non response 38 25 .17 0 

Tota l Num ber of Households 151 100 

A great dea l 76 70.3 7 

Considerab le 21 19.44 

~ 

-'" 
rr· 'ew 6 5.56 

iii Non response 5 4.63 <>:: 

Total Number of households 108 100 
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4 Growing Sense of individua li ty 

Yes 12 1 80.13 

'" c No 12 7.95 .2 
a. Non response 18 19.92 0 

Total number of household s lSI 100 

A great dea l 56 46.28 

Consiclerab le 18 14.88 

'" -" 
Few 3 2.48 

c 
oj Non response 44 36.36 ~ 

Total number of Households 121 100 

Expansions in human settlement have a number of impacts to the local people either 

positive ly or negatively. 28.48% of the households reported that they have experienced 

the increased access for food , water services and other social infrastructure as a result of 

the human settl ement expansion in their area. Of whom 8 1.63% of them reported the 

increased access to food , water and other social services is a great deal. 

In terms of opportuniti es for social and economIc serVIces, 45.04% of the sampled 

households repo rted that the opportunities for social and economic services have been 

increased duri ng the study period. Of whom 82.35% considered that the opportunity to 

these services increased a great dea l. 

With high response rate of 7 1.52% of the sampled households reported that they have 

experienced increased competition for financial resources. Similarly 70.37% of them 

considered that the competition for the financial resources was a great deal whi le it IS 

on ly 19.44% of the households reported the competition is considerable. 

As it is formerl y stated in forest and grazing land cover change, local people arc changing 

their trad itional life style in the study area. Similarly, due to expansion in human 

settlement again, there is a growing condition of sense of individuality according to the 

report fro m the survey. In thi s regard, 80. 13% of the households responded that they have 

experi enced a growing condition of sense of individuality as a result of expansion of 

sett lement in the ir area. Of whom 46.28% of them considered the condition are a great 

dea l while it is only 14.88% considered the condition is considerable. 
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Chapter Five 

5. Conclusion and Recommendations 

This chapter provides the conclusion part which includes points to be concluded at the 

end of th is research process. The chapter also gives space for recommendations to be 

done in the fu ture to draw more concrete info rmation on the impact of land cover changes 

on human live lihoods. 

5.1 Conclusion 

The land cover change detection analysis coupled with key informant and SOCIO­

cconomlc survey in the area clearl y indicated that there is land cover dynamics in 

Menagesha over the past 30 to 40 ycars. In the conclusion, the forest cover tremendously 

decreased from the ori ginal 15,385 ha in 1973 to 3542ha in 2007 which is 1/4 .3 times the 

ori ginal forest cover in the arca. This decline in forest cover has impl ied a lot of things in 

terms o f the degradation of the local environment, the lose of local biodiversity, the 

switch in local people livelihood strategies in many forms. This, in turn, has also changed 

the eco logical basc of the area l1·om fo rest base in the base year to agri cu lture base 

ecology in the later years ofthe study. 

Similarly, the grazing and open land in the study area decli nes over the year and changed 

into other fo rms o[ land use parti cul arl y of agri culture. This shift o f the grazing and opcn 

land into agriculture aga in has played a major rol e in the land cover dynamics of the arca 

and it switches the li velihood condi ti on of the local people. 

On the contrary, agricul tural land in the area is greatly increased from 3949ha in the year 

1973 to 21570ha in 2007 which is fivc times the original. As explained and reported by 

the loca l people, this increment in agricultural land in thc area has both negative and 

positive impact in their li vcl ihood. On thc one hand, the agri cultural land expansion 

res ul ted in increas ing productivity of crop and improved li vestock product i vity during the 

study peri od. Th is helpcd the local people in increasing thcir income at the same ti me 

their liv ing standard to a certa in extent. On the othe r hand , the expansion of farm land 

lllay bring unexpected condi ti ons such as diseases, hazard of 1lood and loss of 

biodiversity which negati vely impacted inhabitants' live lihood. 
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The human sett lement expansion is again simi lar to that of the fa rm land has increased to 

a significant Icvel which contributed to the land cover dynamics in Menagesha Suba. This 

expansion of the human settl ement in the area affected the local people in many ways 

among others through increased access for bas ic needs and basic social services, 

increased opportunity oC the many social and economic services and infrastructures and at 

the same time through increased competition for resources, growing sense of 

individuality are worth to be mentioned. 

The land cover dynamics in Menagesha Suba has been caused by a number of factors at 

the local area and at the national and international leve ls. The proximate causes which 

aggravate the cover dynamics are basicall y local in their nature hence they are clearly 

observed on the ground in the study area. As supported by the image analysis, the key 

informant interview and the socio-economic survey analysis, the agricultural land 

expans ion is the main cause of the land cover dynamics in Menagesha Suba. The 

agricultural land expansion is not only the main forces of land use/land cover conversion 

in Menagesha Suba but also the major driving fo rces of all forms of land cover changes 

all over the country and even all over the world. Prev ious research out put also clearly 

conc luded that the major force of all forms of land cover dynamics across the globe is 

agricul ture. I-Ience agriculture is the base of the economy of most poor nations like 

Ethiopia, expansion of agricultural land at the expense of other natural resources such as 

grazing land and forcst is the day to day phenomena of loca l farmers. 

Morcover, the rclative increament of the pnce of agricultural products and 

commerciali zation or agri cu ltu ral products during the study period have demanded 

far mers to expand their agricultural land over the years. This is due to the fac t that in thi s 

period there was a general shift in the economic structure of the country which in wa.yor 

another affec ted the agricultural land expansion. In the first place, the shill was fr0111 

feudal -capita li st to soc ialist command economy coupled wi th nationalization of land and 

red istribution of land to the peasant. Then, the sh ift was from command economy to a 

relatively free market economy aga in wi th a number of changes in the land holding ri ght 

of the peasant. 
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There are also a number of other proximate causes which have played for the dynamics in 

Menagesha Suba among others: the expansion in local hu man sealement and human 

population, the emerging of new villages, towns and the urbanization process are all 

together aggravated the changes in Land uselland cover in the area. 

At the same time, the national conditions in the country over the study periods have also 

played their role of dri ving the land cover conversion in Menagesha Suba. These 

underl ying fo rces include the change in the national govenIDlents at least twice, the 

change in the national land po licy of the govenunent, the alarming growth in nationa l 

population and the increased in commerciali zation of agricultural products both at the 

national and international levels. 

5.2. Rccommcndations 

This rescarch argued that further research has a paramount importance in the area of the 

loss in biodiversity; the increased in agricultura l product ivity, the improved livestock 

productivity and other areas of the impact of land cover dynamics to exactly know the 

ex tent of the impact. It is also recommended that the state forest which is still under high 

pressure ,,1' conversion needs high attention from all stakeholders at least to sustain as a 

scratch of I'o rest len to the generation to come. This is important for many reasons among 

others it is one of the closest forests to the capital of the nation Addis Ababa so that it has 

many roles to playas environmental regu lation, as a souree of biodi versity and even as an 

area of recreation. 

The researcher or th is study also recommends that there is a need to develop a land use 

plann ing and an environmental planning in order to utilize the agricu ltural land and the 

fores t resources in a proper manner and in order to reduce the land cover changes at the 

same time. As it is observed in some part of Menagesha Suba such as thc Wechucha, the 

land used by the farmers is not as suitab le for agriculture as other parts. Such areas need 

morc attenLion in order to rehabil iLate and properly uLili ze the land for the desired 

purpose . 
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LIST OF APPENDIXES 

ApPENDIX-A 
Questionnaires for Detennining of Proximate and Underlying Causes of Land Use/ 

Land Cover C hanges 

The object ive of these interv iew questions is to co llect information on the underlying and 

prox imate causes of land li se and land cover changes in Menagesha Suba. The intent of thi s 

interview is mainl y academic and it will not be used for other purpose. Therefore, you are kindly 

requested to report what you know and experi enced in the area durin g the past 30 to 40 years 

genu inely. Thanks in advance fo r you r cooperati on. 

Iden tifiea tion: 

Your Experience Your Position Your organ ization Level of Education 

I. Proxl/1wle Callses alld Dnvers of Lalld Use alld Lalld Cover Chtlllges 

I. I-lave you been exper iencing crop land expansion in Menagesha Suba over the last 30 

years? A. Yes B. No 

2. (If yes), when was the major agricul tural land expans ion took place in the area? 

A. before th e 1973 B. between the 1973 and 1986 

C. between 1986 and 2007 D. a rter 2007 

3. What were the reasons for the expansion of agricu ltura l land in the area durin g that time? 

(Rank them in Iheir urt:ler of imporlance and mel/lion specific examplesjol' each) 

Options Rank Specific exam pies 

Nat iona l policy change (land tenure policy) 
--_. __ . 

Local authority preference mean ing lo\va rcls agriculture than 

other forestry. 

Demand of agri cultural product both 111 loca l, nati onal and 

in ternational markets (Nationa l market demand, Price in the 

internationa l market) 
- - - ---;- -.-.-~-

Access or the I1tr111ers to localmarkcts (opcning of new road, 

transport or other. 

The need for divers ificati on o f agri cultural prod ucts i.e. from 

ce rea l crop production to cash crop prod ucti on 

-'-----1------ ---------- - ._-
State here, ir you have any reason 

- - - - --
4. \Vhat happened to the agri cu ltura l land expansIon over the last 30 yea rs 111 MCllagcs ha 

Suba Area? A. Increased tremendous ly 

C. Decreased at a ll 
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13. Increased at Constant rate 

D. No change at a ll 



5. Ha ve you noticed the land cove r change in Menagesha Suba in relation to agricultural 

practice of the area? A. yes 13. No 

6. (!fyes), when was the ma jor land use and land cover change in Menagesha Suba stalled? 

A. Before 1973 B. between 1973 and 1986 

C . between 1986 and 2007 D. a fter 2007 

7. (!fyes) To what extent the agr icu ltura l land expansion have contributed to the land usel 

land cover changes in Menagesha Su ba? 

A. didn ' t have any contributio n B. Bring moderate chan ge 

C. Severely contributed to the change D. Very severe ly contributed to the change 

8. W hat were th e major reasons fo r such land usc I land cover change of the area ot her than 

agriculture? 

9. I-lave yo u been experiencing the change in the human settlement in Menages ha Suba? 

A. Yes B. 11 0 

• (!fyes), when was the extens ive hu man settlement started in the area? 

A. Before 1973 

C. between 1986 and 2007 

B. between 1973 and 1986 

D. after 2007 

• W hat happened to the settlement in the a rea dur ing the past 30 years? 

A. Increased B. Dccreased C. Rema in Constant 

10. W hat were the reasons fo r the commencement o f the settl ement in the area? (rank them in 

order of imjJorlance and give specific examples for each) 

~---

O ptions Rallks Specific examples 

--=---
Government policy ( like rcsettlement, vi llagezation, 

{"own formation or any other) 

Ind iv idua ls' preference (What was the ir reaso ns?) 

Establi shment o f industry or other soc ia l infrastructure 

(road, health centre, schoo l, post or teiecomlnull ication 

services etc.) in the area 

State here, ifyoll have any more reasons? 

-I I. 10 what extent the hu man sett lement have changed the land usel land cover In 

Mcnagesha S uba? A. Didn 't bri ng any chan ge at a ll 13. Bring Moderate Cha nge 

C. Severely affectcd the arca D. Very severcly affected the area 

12. Il ave you been aga in experienc ing the change in the forest cover of the area? 

A. Yes B. No 
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13. (If yes) , w hat happened to the s ize of the forest cover of the area during the past 30 to 40 

years? 

A . In creased B. decreased C . remain s unchanged. 

14. (lj'decreased), when was the major change (decrease met) observed in the forest cover of 

the Menagcsha Suba? 

A. before the 1973 

C. between 1986 and 2007 

B. between 1973 and 1986 

D. after 2007 

15. (lj'decreased), what was the reaso n for dccrement in the s ize of the forest cover duri ng 

that period? (Rank them in order oj'ililportance and give examplej'or each of/helll). 

Options Exam ples Rank 

Interference o f the loca l people for use o f forest prod ucts 

(what types of fore st products do they use?) 

Expansio n of Human settlements to wards and inside the 

forest 

Expansion of agricu ltura l land to wards the forest 

Increasin g number of commercia l forest explo itat ion 

Change in national government forest po licy 

Hi gh demand of forest products both 111 national and 

international market 
r::--:-- - --

Spec ify here, if any other reasons 

I G. When were the road and other transport systems on track In Mcnagesha Suba? 

A. before the 1973 B. between 1973 and 1986 

C. between 1986 and 2007 D. after 2007 

17. When were markets ( private and publ ic) sta rted in the area? 

A. before the 1973 B. between 1973 and 1986 

C. between 1986 and 200 7 D. after 2007 

18. When were the fo ll ow in g Pub lic services (water lines, elec /ric grids and pas/ alld 

telephone services) sta rted in the area? 

11.. before the 1973 B. between 1973 and 1986 

C. between 1986 and 200 7 D. after 2007 

19. Do you think the aforementioned factors (such as agriclii/liralland expansion, expansiol/ 

oj' hllillan sellleillen/ and a/hers) have co ntributed for the change in land use and land 

cover in Menagesha Suba? A. Yes B.No 

20. If no, th en w hat were the reasons and the drive rs of land use and land cover change in 

Menagesha Suba? CA1en/ion af least two other than agriculture and hUlllan sell/ell/enl 

e.\pansion) 
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21. What happened to the fo ll ow ing biophysical and soc io-economic condi tions of 

Menagesha Suba over the last 30 years (BelIVeen 1973 10 2007)7 

Bio-Physical and/ or Socio-economic Inc,·eased/ Decreased/ Rema in 

Attributes Improved Declined Constant 

Lalld Characteristics slIch as: ::><:: >< --- ----.......-- -----
Qual ity of So il (ferti lity) 

Soil eros ion 

Run o ff and siltation 

Topography oflile area ( in term s vegetat ion cover) 

Forest fragmentation 

Management of land (us ing manure and chemical 

fe rti lizer) 

Nalural Vegetatioll conditions slIcll as: --- --- >< -------- --- --- ----
Change in spec ies mi x 

Change in spatia l pattern 

Habitat depletion/ fra gmentation 

Distribution of fa una 

Natural Triggers Such as: ---- >< ------ --- --- ---
Nat ural fires 

-
Droughts 

folood s 

Pests 

Climalic cOllditiolls sitch as: --- --- --- ---- --- ------ --- ---- --- --- ---
Vari ability of Rainfall 

Change in loca l temperature 

Shi ft in grow ing season 

Chan ge in hydrological cycle 

Water related COllditiollS Sitch as: --- --- ~ -........ 
-------- ---

Water qua l ity 

Water quantity 

Access to water (for dom esti c, agricultural , 

li vestock/wild li fe lise) 

rS . ( .. ) 
wamp 111flrg1l1s rtparla n zones 

Social triggers such as: ------ >< -------- --- --- ------War ( violence in inter-ethnical connict based on 

resource slIch as land, grazing land, water, ifany) 
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Soc ial di sordcr (crime, theft etc.) 

Abrupt di sp lacement 

Abrupt policy shift (decision of local authority) 

Cullure Related Issues Sltclt as: ---- - >< -------- --- - -----Ethnic heterogeneity 

Settlement patterns 

Leadership issues (age, gender) 

Trust in and recourse in trad itional initiations 

Change in gender roles 

Di visions of labor 

II. Ullderlying Causes alld Drivers of Lalld Use alld Lalld Cover Challges 

I . What happened to the followin g demographic co nditions in Menagesha Suba during the 

past 30 to 40 years? 

Demographic Va riables Increased Dec reased Rema in Constant 

Size of the Popu lation 

Fertility status of the populat ion 

Mortality cond ition of the population 

In-migration or tile population 
- --_ ._--------------_.-

Out-mignltion orthe population 
-;:-------

Popu lation density of tile area 
-:~ .-.-- . 

l>opu latioll distribution of the area 

2. When was the size of the population began to increase in Menagesha Suba? 

A. Before the 1973 C_ between 1973 and 1986 

B. Between 1986 and 2007 D. after 2007 

3. (1/ the size increasedJ what was the reaso n fo r the increment of th e size? (multiple of 

choice is possible) 

1'1. High ferti lity C. High in-migration to the area. 

B. If any reason state here _ _ ___ ______ _ _ 

4. If in-migration was also in the reason, what causes the in-migration? (Rank {!Jem in order 

ofilllportallce). 

Options Ranks Rema.-1<s (if any) 

The avai labil ity of agricLlltLiralland 

The ava il abi lity of grazing land 

The avai lab ility of potable water for domestic and 
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agricultural purpose 

The conducive climatic condition or the area 

The availab ility of forest resources (timber and non-

ti mber prod ucts) 

The avai lability of any forms of soc ia l services in thc 

area 

If any o ther reasons state here 

5. Ha ve you been experiencing out-migration in Menagcsha Suba? 

A. Yes B.No 

6. If yes, what is the reason for high-out migration from Menagesha S uba? (rank thell1 in 

order of importance) 

Options Ranks 

Lack of agr icul tural land in the area 

Lack of graz ing land 

Hostile c limatic condit io n of the area over time 

The dynam ic land use! land cover of the area 

Strict fo rest protection po licy of the govern ment 

Lack of a lternative economic means to the area 

Estab lishme nt of new-urban centers aro und the area 

7. Wh ich age gro up of the popil lation is highly involved in out-mi gration? 

A. age between 10 to 14 

C. age between 25 to 34 

E. age above 45 

B. ages between 1 5 to 24 

D. ages between 35 to 44 

8. Wh ich sex group is highl y in vo lved in out-migrat ion? 

Sex group Rank Reason for migration 

Male 
ro-------- - -

Female 

Remarks 

--

9. Do you think demograph ic factors (such as population size, high fertility and high in­

migration alld olher) arc the ca uses of land li se and land cover change in Mcnagesha 

Suba? A. yes B.No 

10. (If 110), then what do you think were the ca uses and dr ive rs of land use! land cove r 

changes in Menagesha Suba? ( mention at least (lila callse~) 
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II. What happened to the foll owing economic cond itions in Menagesha Suba over the last 

30 yea rs? 

Economic Variables Increased! Decreased! Remain Constant 

Improved Declined 

Loca l ma rket status 

Commercia I ization (i .e. high urban demand 

for agricultural products) 

ECOJl OJllic structures of the area slIcll as 

Primary econom ic activity such as 

agriculture, forestry and others 

Secondary econOlll lC activity such as 

manu facturing in dustry 

Telliary econom iC activity such as serv ice 

deli very in the area 

Econom ic options other than agri culture and 

fo rest products in the a rea 

Employment opportunity in the area 

Level of urbanizat ion of the area 

Special variables slIch liS 

Exchange rates 

Price of agricultural commodity 
r-o:--:-"---- -----

Price o f ma nufacturing products!goods 
1-::-:---' 

Price of tra nsport 

12. Do you thin k econom ic factors mentioned above (slich as local markel slalus, economic 

slrllclUres and pricing) have contr ibuted for land use! land cover changes in Menagesha 

Suba over the past 30 years? A. yes B. no 

13. (If yes) then, to what extent do the econom ic factors contri buted for the land use/ land 

cover dynamics in Menagesha Suba? 

A. no contri but ion at a ll 

C. hi ghl y co ntri buted to the change 

B. moderately contributed to the change 

D. severe ly contr ibuted to the change 

14. (If yes} aga in, when do you think most of the econom ic factors mentioned above began 

to be observed in the area? 

A. Before the 1973 C. between 1973 and 1986 

13. Between 1986 and 2007 D. after 2007 
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15. What co ndit io ns were seen 111 the following techno logical factors In the past 30 to 40 

years? 

Tech nolog ical Va riab les Increased! Decrcased/ Rem ain Constant 

Improved I)cclin cd 

Agricultural Faclors of Prot/uction 

Agro-techn ical changes III Ihe area 

(ex/intensification of agricultural products) 

Distri bution of fertilizers 

Distr ibution of qual ity seeds 

Access to da iry and fatten ing technologies 

Access to irrigation technologies 

Ra in fed agricu lture 

Application of techno logies in forest extraction 

Natural resource management techniques 

So il erosion protection technologies 

16. When was these tec hno logIca l facto rs II1troduced to Menages ha Suba? 

A. Be fore the 1973 C. between 1973 and 1986 

13. Belween 1986 and 2007 D. a fte r 2007 

17. Do you thi nk technologica l factors such as the above were cont r ibuted to the land cover 

dynami cs in Menagesha Suba? A. yes B. no 

18. (If yes} then, to what extent do the technologica l fa ctors contributed fo r the land usel land 

cover dyna mics in Menagesha Suba? 

A. no contributio n at a ll 

C. hi gh Iy contributed to th e change 

B. moderate ly contributed to the change 

D. severe ly contr ibuted to the change 

19. Have you been experienc ing any of the fo ll owing nat ional po licy change in Ethiopia? If 

yes, when do you thi nk they were introd uced to the people? (lIIlIlliple ufchoice for each 

policyoPlian is possible) 

Policy options Ex perienced When was introduced? 

yes No Before bin bin After 
1973 1973 to 1986 to 2007 

1986 2007 
National land tenure po licy 
National land use pol icy 
National e~onom ic deve lopment po licy ----
Nati onal fores t r~ po licy 
Nationa l natu ~a l resource management policy .. -.~~!-----

J'i~l!ional soil cO I~ervatim~. po licy ---f--~-National ~ ll v i ro nl1le l1 tal po li c~ 

Nalional settlcment and resettlement po licy 
National la nd len ure re Form po licy 
National urban ization po licy 
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20. Do YO ll th ink any of these po licy options contributed for land lise and land cover change 

in Menages ha Suba? A. yes B. no 

21. (If yes), which one contributed more to the land cover dynam ics in Menagesha Suba? 

(Rank rhem 1 to 4 in order o/importance) 

1. _________________ _ 

2. _______________ _ 

3. _________________ _ 

4. _________________ _ 

22. Wh ich land tenure systems have contributed more to the land use/ land cover changes in 

Menagesha Suba?(rank them in order of importance and the years they have been in 

pract ices) 

Land Tenure System Ranks When was in use? 

Before bin 1973 to bin 1986 to 2007 After 2007 

1973 1986 

Customary land tenure system 

Land ethos based on ethni city 

Land to the tai lor 

Land based on a li enation 

r--c~nd based 011 acquisition 
'------_ . -

23. What do you think to th e followi ng soc ia-cu ltura l behav ior of the public and ind ividual in 

Mell ages lia Suba? 

Socio-cu ltural vadables Increased/ Decreased! Remain Constant 

Improved Declined 

Publ ic att itude, va lue and be li ef to land use, 

forest and other natura l reso urces 

Indi vidua ls and household behavior to land 

lise, forest and other natural resources 

24. Do you th lll k such pub lic att itudes and IIldlVldual behaVIOr have co ntri buted for land use/ 

land cover dyna mics in Menagesha Suba? 

A. yes B.no 

T/wllks 
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ApPENDlX-B 
Interview Based Questionnaires for Households to Determine their 

Livelihood Stra tegies 

The principal objeclive oj Ihis queslionnaire is 10 invesligale Ihe livelihood impacls oj land use / 

land cover changes in Atlenagesha Suba and ils surrounding communily, and 10 explore Ihe 

responses oj Ihe communily 10 such environlllenial change. The study is inlended Jar academic 

pUljJose only. Helice, Ihe responses ji-Olll respondenls are confidenlial and cannot be idenlified 

with the persons who provided them. Thank you in advance/or your cooperation. 

I. IDENTIFICATION 

S.No En um eJ'atol' Related Informat ion 

I Name of the Enumerator 

2 Date of the Enumeration 

Locat ion Related Information 

0 Name of the Kebele 0 

4 Household Nu mber 

5 Name of the Village 

6 Distance to the nea rest road 
- -

7 Distancc to the nearest Market 

Household Related Identification 

8 Name of the Househo ld 
- -- ._ ._. 
9 Rcspondents 

Years for Iden tifieatioll of the Household Before bin bin After 

(melltioll the exact years with ill the categories) 1973 1973 - 1986 - 2007 

1986 2007 

10 When was the household estab li shed? 

II Where was the Household estab li shed? (if in Ihe 

same place leave the next two questioll) 

12 When did you leave that place? 
-

13 When d id you come to the present place? 

14 Why did YO Il leave that place? 
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III. MIGRATION & REMITTANCE RELATED QUESTIONS 

I. Iflhere are absentfor l1Iore rhan 61170nlhs in colulI1n12, a re they part ofa hou seho ld in the 

place where they stay? 

A. yes B. no ans.1. __ _ 

2. Why are they absent? 

A. due to seasona l labour migrat ion B. due to educati on 

C. stay ing w ith fami ly e lsewhere D. StaJt own househo ld 

E. Due to Househo ld income dec lined F. Due to persona l interest 

G. state if allY reasons ans.2. __ _ 

3. If Ihere are presenr for less than 6 1I10nlhs in column 12, are they pa rt o f the present 

househo ld? 

A. yes B. no ans.3. __ _ 

4. Why do they leave the ir home in othe r place? 

A. due to seasonal labour migrati on 

C. stayin g w ith famil y e lsewhere 

E. sp lit up of househo ld 

B. due to ed ucation 

D. Sta rt own househo ld 

F. state if any reasons ans.4. ___ _ 

5. Cou ld you descr ibe the hou sehold s ituation (foodllabourlcash) in yea rs that slhe (you) left 

the area? 

6. Is the decision to tempora rily leave the area a lso influenced by othe r facto rs? (If yes, 

menrion the olherfaclors) 

7. Is the migrant expected to send home food or money or can he li se a ll his earnings for 

persona 1 expenses? 

8. How much does slhe (or you) usually earn in one trip (i/seVel'allrips a year, then sum up 

and specify)? 

9. Has the im portance of mi grati on and remi ttances for the ho useho ld increased, decreased or 

stayed the same over time? Explain 

IV. LAND AND AGRICULTURE RELATED QUESTIONS 

I. (If rhe household own land in Colull1n 15) Plcase mention the type of land that you have 

and its locat ion in re lation to the protected Menages ha Suba Fo rest in the following tab le. 
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S. Type of Lalld Location of Size of th e Lalld IIow 10llg have YO li held Ih e lalld (i ll/llear) Ihe 

110 Ihe Land in Til11ad ( /I ole II protected area? (Slate lit e exact .vea f ill ellch 

1- inside, Tiwari 0/ /alld is clIlegorielj 

A-a round , O.25/w.) Before b/II 1973- bin 1986- After 

F-fa r from 1973 1986 2007 2007 

I 

2 

3 

4 

5 

6 

Farm Land 

Grazing Land 

rallow Land 

Forest Land 

Com muna l Land 

Other types of 

land Spec ify here 
. . 

2. Wh teh of the followlIlg agncu ltural activities does the Household engaged Ill? (A multiple oj 

response is possible) . 

I. Crop production 

3. Mixed farming 

5. 0lhers 

2. Anima l husbandry 

4. Afro-forestry 

a ns.2 __ _ 

3. What happened to your land size during the past 30 years in your household? 

A. Decreasing B.lncreasing C.Unchanging ans.3 __ 

4. (Jf increased). to what extent it is increased? 

A. by two Timad B. by three Timad C. by fOLir Timad 

D. by five and more Timad ans.4 __ _ 

5. What benefit s/ services have you been obtaining from the agricultu ral land/ grazing land and 

forest area? 

6. Please give us the fo llowing information about land holding and farming practice of the 

hou sehold. (Slate the exact y ear in each year categories and check for the increment or 

decrement in the lalld s ize). 

Inform ation Required References Years (use 1- /Jl(.'reaJe , D-decrease) 

Bcforc bin t973 bin 1986 Aftcr Rcmarl< 

t973 -t986 -2007 2007 

Total Size of land holding in Ti mad 

Proport ion of Land Under Rain fed farming 

Proportion of Land Under Irrigation 
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• Using water of the ri ver 

• Using underground water 

• Using rainwater harvesting 

Dom inant crop type grown (mention its name) 

• Staple Crop 

• Cash crop 

Number of Household engaged in the farm 

• Ad ult males 

• Adult fema les 

Proportion of I"and allotted for qua lity seed 

Proportion of land used for fertilizer 

7. (if lhe table shows increasing in/and size ask) Where does it come from? 

A. bought from others farm er B. Distributed by the govern ment 

C. expanding to the forest area 

D. spec ify ifany reason. _______ _ alls.7. ___ _ 

8. Is the lanel you have now enough for leading your li ve lihood? 

A. Yes B. No alls.8. ___ _ 

9. (l/no). do you want to increase your land size? 

A. yes B. no alls.9. ___ _ 

10. If yo u need more land, exp lai n how do you get the land? 

II . Please mention 111 th e table below the alternative mechanisms that you have used to lead 

your li ve lihooel? 

s. -
Alternative Activities Frolll the Outside When did you start these alternative activities? 

no and Services Protected the (write 'he exact year ill each of the categories) 
Forest Protected 
Area forest Before bin 1973 - bin 1986- Afte r 

area 1973 1986 2007 2007 

1 Farm and oTazin o 
-- - -

2 Bech ives and food -
3 Wild li fe products ._------
4 Timber .-. 
5 Charcoal -
6 fuel wood _._-_._--
7. Other wood prodLl~ts -------~---
8 I Other SjJ<'C ify 
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12. What do you think most hindering to engage in off-farm/ a lternat ive means of livelihood in yo ur 

household? 

Problem faced by the household ill off-fa rm activities Options Ranl{ of t he Problem 

yes No I 2 3 

Do you face lack of capi tal to start or to expand or to maintain a 

business other than agriculture? 

Do you think lack of enough know ledge of off-farm activiti es hinders 

you? 

Do you face problem well developed infrastructure of road? 

Other problems, specify here 

I. Most Hindering 2. Hindering 3. Less Hindering 

13. From the surrounding areas, what do you prefer most for your fu tu re use? (Rank 1 (03) 

S. no. Types of area Ranks 

I 2 3 

I Farm land 

----
2 Protected areas 

3 Grazing Land 

4 Open access land 

5 farm land and graz ing area 

V. FOREST, & LAND COVER R), LATED ISSUES 

I. What do you think is most important li vi ng (in/nea r) the protected forest area? (Rank (hem 

in order of imporlonce). 

S.llo. Most important reasons for living (in/ncar) thc protected forest area Ran"s 
I 2 

I Belter living condition 

2 Lack of other land fo r sett lement 
._--

3 Access to other li velihood alternatives , 
-_.-

4 Cultural benefits of the fo rest 
----- --.. - -

5 Presence of w ild life in the forest 

6 Place of birth 

7 State ifan), other reasons 

I 
I 
I -
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2. Do you have access to the forest resources? 

I. Yes 2. No 

3. lfyes, how do you get access to them? 

I. Through the forest resource di stribution 

3. Purchased from others 

ans.2. __ _ 

2. Shared with relatives 

4. Inherited from parents ans.3 . 

4. Which forest product is more important to your househo lds? (Rank Ihem J 10 3 based on 

Iheir imporlance in the following table) 

S. no Types o f foresl Producls and Services Ranks 

I 2 3 

I Timber Products 

I Wood for Construction 
--,;---_. 

2 HOLlse furniture 

3 Carvings 

4 Agricultura l implements 

5 Fuel wood 

II Non-Ti mber Forest Products 

I Production of honey 
--;:------ --_._. --- --
2 Usc of medical plants 

3 Production of foods from forest 

~ I-;j- -
Producl ion of Coffee or others 

I II Other forest Products and Services 

I Grazing gra ss 

2 Fodder services 

3 Water service 

IV Environmental Services 

I Regulating water supply of the area 
_._--- ----- -- ---

2 Stabilizing climate of the area 
--~------ -- _ . 

3 Maintaining the ferti lity of tile soil 
-_ .. -

4 shade 
--;-;--_._-

.~=f 
V Socio-cultural Values 

- ;-.. ---_._--_. - - - -
I Beaut y of the area 

2 Future use for eh i Idrcn 
1-:0----~~cared va lues of the forest 

-- -i--\----
3 

--.-~---

(I -Most Impol'tant; 2: Important 3: Less Important) 
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S. 

5. I-lave YOLI been taught <l nd consulted about natural resource management and management 

of the protected rorest areas? Please mentio n the training and consu ltation attended in the 

tabl e be low (if yes lIIenlionlhe year and who gave Ihe Iraining or consullalion ) 

Tra ining prepared nn d de livered Training or co nsultation \Vhcn did you take the trainings? 

no or co nsultation offered by attended (write Ihe exact year ill each of the categories) 

I 

2 

3 

4 

5 

Yes No Before bin 1973 bin 1986 

T-Training t973 · 1986 ·2007 

C- Consultat ion 

The govcl11l1lent agric ultu ral 

department 

The local village leaders 

The local NGOs 

The Mcnagesha 5uba protected 
, 

forest mangers 

State here, if difrercnt 

6. Do YO LI partiCipate 111 COl11 llllllllty resource management? 

I . Yes 2. No ans.6. __ _ 

7. Ir yes, which resource management YO LI have paltic ipatcd? 

I. Land con servation 

4. So il conservatio n 

2. Water conservation 3. Forest conservati on 

5.other _______ _ ans.7. __ _ 

8. Do YOli app ly the same to your 1';lI'I11 land? I . Yes 2. No alls.8, 

9. If'no, what arc yo ur reasons? 

10. What is your perception of the protected forest a rea? 

I . Negative 2. Positive 3115,10, 

II. I r YOli percei ved the protected fo rest area negati ve ly, what is your reason? 

2. It is an obstac le for li ve lih ood I. It has no bcndit for me 

3. It is a source or con niCl 

5. Spec iry ifany other reaso ns 

4. It is a source of prob lem an imals 

alls ,l1. 

12. 1·lave you ever faced any probl cm from the management orthe protected forest area? 

1. Yes 2. No .1ns,12, 

13. lI'ycs whal kind o i'm istreatmenl YOli have faced? 

. jailed 2. In sulted 3. Beaten 

4. di sp laced 5. Livestock killed 6. Property damaged ""5.13. 
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14 . Do yo u recognize th e land usel and land cover changes in Menagesha Suba over the past 30 

yea rs? I . Yes 2. No ans. 14. __ _ 

15. How do you view the level of land cover change in Menagesha Suba s ince you have stated 

household? 

2. Severe 3. Minor I. V cry severe 

4. No problem 5. Not certa in a lls.15. ___ _ 

16. I-lave you observed a decrease in size of th e forest cover? 

I. Yes 2. No 

17. If yes, what do you th ink about the extent of the decreasing cover of forest? 

I. a great dea l 

5. Not certa in 

2. Considerable 3. Few 4. None 

3I1s.16. ___ _ 

3I1S.17. __ _ 

18. (!fye'J. what do you thin k is the reason for such land cover change in the area? Please give 

the information for the land cover change in the table below 

Reason for the Land Cover Changes Does it \Vhell do you thillk it began to contribute 

Contributed to the change? fo r the cover change? 

Yes No Rank Before bin 1973 bIn 1986 After 

1973 -1986 -2007 2007 
I 2 3 

The expansion of agricult ural land 

I mproper uti 1 iZell ion of land 

Aggressive invasion of land 

I ncreased human setl lemenl 
--

Increased number of human 

popul at ion 

I ntroductioll of agricultura l 

tech nologies 

Improper governmen t po li cies 

Deforestation or the fo rest land 

Other individual and public actions 

~_J 
1. a great deal 2. Considerable 3. Few 

19. What do you think the impact of such land cover dynamics that was happening over 30 

years to yo ur household and the cOllllllunit y as large? (Please give injorlllotion on Ihe wble 

below alld rank Ihemfi·oll1 I to 3). 
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Impact observed :IS " res ult of land Docs it rea ll y impact yo u? If yes " 'hen do yo u thi nk the im pacts have 
cover change ill ),our household! and th en ra nk the impact. beg un? 
commu nity level Ves No Rank Bcfol'c bin 1973 bin 1986 

1973 - 1986 -2007 
I 2 3 

Impact re lated to Agricultural Land 
Exoansion and Intensification 
Increased of agricu Itural producti vity 

Increased in livestock producti vi ty 

Spread of diseases related to 
vc!..!c lation 
Increased hazards of flood 

Loss ofb iodiversitv 
Impact Related to Loss of forest, grass 
land, and wet lands 
Red uction in non- farm income 
Changing of growing season 

Lack of grazing land 

Deforestation of the forest lanel 

Diminished resources of the fo rest 
(med icinal plant, wi ld li fe) 
Loss o f~·adit i o n a l li festy les 

Impact Rel atcd to Urban land 
expansion 
Increased access to food, watt:r and 
shelter 
Respiratory and digestive tract disease 

increased opportuni ties for social and 
economic services 
In creascd competition for financia l 
resources .1-----------" 
Increased scnse of individuality 

I I L-... _ _ _ 

1. a great deal 2 . Considcmble 3. Few 

VI. INCOME & PRODUCTIVITY ISSUES 

I . What are the sources of your income to your househo ld? (a lIIull iple afchoice is possible) 

I . Agri c ulture 2. T rade 3. Remi tt a nce 4. The Forest 

5. Menti on ifdiITercntc· ______ . ___ _ ans.1. 

2. (if agriculture), Please prov ide the fo llowi ng in fo rmation on yours househo ld crop 

production performa nce for the ind icated periods. 
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Crop type Means of Production Area cove red by the crop in Timad Amount I-Iarvested (il1 Quilltal) 
I. rain fed 
2. irrieatioll 

Hcfor bin bin After Befor bin bin After Bcfor bin bin 
c 1973 1973- 1986- 2007 c 1973- 1986- 2007 c 1973 1973- 1986-

1986 2007 1973 1986 2007 1986 2007 

Soro llllm 
Maize 
Terr 
Wheat 
Barely 
Chat 
Veoetable 
Potato 
cabbage 
On ion 
others 

3. What do yo u think most hindering productivity of crop in you r farm land? Please rank items 

in the table in order of importance. 
-
Problem fa ced by the household in I }rod uctivity of crop o tions Rank of the Prob lem 
(1. High 2. Mcdium 3. low) 
~c 

Do you have enough capital to bu y pesticides, ferti lizcrs, quality seed, 
cs No 2 3 

and land or to rent marc land? 
Do you th ink pest is a problcm to 

-·--,----,--,-0-- -----1---1---1------1-----1 
your productivity? 

Do you face a decreasing rall1 fall and drought as a problem of 
productivit~? 

Do you face lack of labour to ploll' 6h and weed you crop? 
._---

Do you face lack of storage or pres ervati vc for your crop prod ucts? 

Do yo u f(lce lack of plough oxen ---------------~---+--I~--

Do you think lack of we ll fac il itate d transport is a problem? 

Do you think moles and field rats a problem to yoUI' crop? 

Do you have access to market your products? 
----_._--

Do you think low price as a problel 11 for your crop? 
~.-"--

Do you have access to the extensio 
--,----;;--------t---t--t---- .--j-­
n services? 

I Do you have aCl:CSS to credi t? 

I An)' problc,;,s oiher tl;,,,, the above mention here. 

L. __ ._ _ ._ .. .. _________ _ ---'------'_tL _ 
4. How do you eva luate your household income over the past 30 years? 

A. Increas ing 13 . decreasing C. Remain constant HnsA. __ _ 
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5. if decreasing, w hal are the reasons? 

A. lack o f land for agricu lture 

C. Lack of water for irrigation 

E. hi gh cost o f fa rm inputs 

6. Do you have fa rm animals? A. Yes 

B. lack of access to market 

D. hi gh cost of li v ing 

P. olh ers ___ ____ _ 

B. No 

7. POI' what purpose do you use your cattle? 

A. fo r so urce o f income 

C. fo r so urce of power 

n. fo r pack an ima l purpose 

D. fo r plo ugh pu rpose 

3ns.5. __ 

ans.6. __ _ 

3ns.7. _ _ _ 

E. Stale here, if there is a different purpose. ____________ _ 

8. When do you think your cattle are very important? 

a. Every time th roughout the year c. duri ng the time of dro ught 

b. During ad verse time d. when the income of the HI-I decreased 

A ns.S. 

9. Where do yo u take yo ur cattle for grazi ng? 

I . To the forest area 2. To the farm land 

3. to lhe wet land areas 4.to open access land a ns.9. 

10. Please te ll us about your fa rm an ima ls' Slalus o ver the pas t 30 years? (use the lable nexl 

page) 

Type of Fa rm NUlllber of cattle in differen t period oftim c 

anim als Before bin bin t 986- After Use of the anima ls (lise the lIumbers 

1975 1973- 2007 2007 as sltlled below) 

1986 

Cattle 

Chicken 

----_. ._--
Goats 

L ._------
sheep L~ __ -
Donkey 

Horse 
.. ._---

Olhers 
. __ -.L - _._---

I. Meat (cons umpti() n) 4. Milk/eggs (selli ng) 7. social obligations 

2. M ilk/eggs (co nsumption) 5. Ma llure 8. others (specify ) 

3. Meat (sellin g) 6. animal tractio n 
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II . What do you think most hinde ring producti vity o f li ves tock in your household? Please rank 

items in the ta ble in order of importance. 

Problem faced by thl' household in livestock productivity Options H.anl< oft hc Problem 

(I. High 2. Medium 3. Low) yes No I 2 3 

Do you thin k disease is a problem to your li vestock producti vit y? 

Do you think med ic ine for cattle is expensive 
--

Is fodder a problem to li vestock producti vity? 

ls there a veterinary service ava ilable to your li vestock? 

Any morc probl em menti on here 

12. Are you somet imes fo rced to se ll anima ls in ord er to buy grains to feed your famil y? 

13. Please g ive us information on your households inc ident o f conflict w ith oth ers in the use of 

resources over the period indi cated. (Use the table next page) 

Year Frequency 
. ,--

Response Type I . __ . ---
Water Land Grazing Forest Livestock 

land 
I 

Before Once 

~ r:::_-----.------ --
1973 Twice I 

-
More 

bin Once 

1973- ----- . __ . 
~1\v i ce 

1986 ...,.-,- ---- ----
More 

----l bin Once 

1986- _. -
Twice 

2007 _.-
More 

After 
Once =E .-

2007 Twice ~ 

More __ ~ 

134 



14. Have you been engaged in any off farm income generation activities in the past 30 years? 

Choice any of th e fo llowing econom ic activities? 

s. Type or main economic Activity in the Yenrs ill which the househo lds engaged in the activity 
110. I-Iollschoid 

BcfOl·c bIn bIn 1986- After 
1973 1973- 1986 2007 2007 

I. Farming 

2 

3 

4 

5 

6 

7 

8 

s. 

Agricultural Labour 

Trader in Vi llage 

Household utensil s making 

Tella and Katl ika la Production and selling 

Firewood and cattle residual selling 

HOlley production 

State ifany 

15. What were the reasons for the engagement of the household in such kind of aCliv ities? 

16. I-lave your nOll-fa rm II1come increased; decreased or stayed the same over time (describe 

the trend)? 

17. Has the number of income sources for you r househo ld increased, decreased or stayed the 

same over tim e (describe the trend)? 

18. Identify any of the major marketing problems to your household and rank them in order of 

priority each from I to 3 in a table below. 

Marketing prob lems raced by YOllr Do you face the Rank the Problem 
--

no. household or co mlllunity problem? I. Vcry severe 2. Severe 3. not severe 
Yes No I 2 3 

rd.- Poor road transEort 
-c-=---

2 Lack of information on market prices 
3 Hioh cost of transportation --
4 Price fluctuations 
5 Low price of aoricliltural products 
6 Lack of lransport 
7 Low demand ---
S No probl em at all --l 9 Slate ifany other problem 

I 
[hank you VelY lvJuch!! 
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