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Abstract 

ABSTRACT 
Land degradation, which is mainly exhibited by soil erosion and nutrient depletion, reduces 

the productive capacity of the land which poses a serious threat on food security status of 

households, So far, various studies attempted 10 study the causes of land degradation and low 

productivity independently, and lillie is done on exploring the linkage between food security 

and land degradation. Thus, the present study was envisaged with objectives of exploring the 

linkages between food security and land degradation and identifying determinants of food 

security and coping strategies at household level in Sekota woreda, A two- stage sampling 

procedure was employed to select 140 sample households from six sample kebeles, The basic 

data usedjor this study were co/lectedjrom sample households, Jocus group parilclpants and 

key informants through structured questionnaire and semi-structured checklist, respectively, 

The survey result revealed that out of the total 138 sample households, 95 households 

(68,8%) were found food insecure while the remaining 43 households (31.2%) were food 

secure, Descriptive statistics and binmy logit ;'egression model were ell/ployed for analysis, 

in line with the stated objectives, 

The results of the study exposed that land degradation, mainly in the form of soil erosion, is 

. the third main cause of food shortage next to shortage of farmland and rainfall variability al 

household level. In addition, the study results confirmed, thaI the pervasive land degradation 

is Ihe prill/my cause of decline in agricultural production and subsequent food shortage at 

household level. This situation is further exacerbated by 'the rugged topography, recurrent 

drought and ever increasing population growth in the sludy area, 

Results of Ihe study also idenlified various socio-economic and bio-physical faclors Ihal 

influence the food security status of households, The binary logit model resulls disclosed IhCII 

among 19 explanatOlY variables included inlhe model, 8 werefound to have significant effect 

on household food security status, These significant variables include age of household head, 

dependency ratio, size of cultivaled land, tolal number of livestock owned (excluding 

. oxen),number of oxen, manure application, land quality index and farmer's knowledge on the 

effect of land degradation on food security. At last, the study concluded that policy makers 

and development agents must give allention and high priority in improving the economic 

access of the resource poor small scale farm households, which enable them to maintain land 

productivity and thus improve food security stalus, Moreover, due allention and policy 

consideralion has to be given by government to . those significant variables which have a 

potenlial impact in determining household jood security status in Ihe study area, 

x 



Illtrod/,ctioll: Background of the Study 

1. INTRODUCTION 

1.1 Background of the Study 

Ethiopia has been known for its wide spread poverty and devastating famines which 

occurred in the mid 1970s and 1980s. According to Sisay (2003), the country faced 

roblem of severe food insecurity supported with the evidence of lowest kilo calorie 

intake in Africa which is about 1845 Kilocalories per person per day. This figure is 

less than the world minimum standard of2100 Kilocalories for survival and much lesf; 

. than the recommended standard for an adequate diet which is 2400 kilocalories. In 

fact, the per capita food output of the country has been declining for nearly over 30 

years and the ability to feed the population growing at about 3% per annum is 

deteriorating from bad to worse (Astatke, 2002). According to MoFED (2006) in the 

worst crop year, up to fifteen million people in the drought-prone areas of the country 

could face food shortages, which are either chronic or transitory in nature. 

Ethiopian agriculture appears to be locked into a downward spiral of low and 

declining productivity (Devereux, 2000). The same author mentioned the i'esult in 

Befekadu and Berhanu (2000) stating that, cereal yields have virtually stagnated, 

rising by only 0.5% per annum between 1980 and 1996 from l.l9 to 1.26 tons per 

hectare. This low productivity rate is mainly attributed to an adverse combination of 

agro-climatic, demographic, economic and institutional constraints, trends and shocks 

(Devereux, 2000). Furthermore, studies under score that the principal causes of 

inadequate growth in food production and increasing food insecurity are: inadequate 

and unrel iable rainfall, soil degradation, civil war and etlmic conflicts, poor transport 
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and infrastructure, misguided economic policies such as land tenure, geographical 

diversity, rapid population growth, outdated production technology and small 

landholding, lack of storage, di sease, inadequate nutritional knowledge, heavy 

workloads for women, etc (FDRE, 1996; Chung el al., 1997; Wolday, 2004). 

This backdrops is manifested in, the contribution of agriculture in the overall GDP 

. and in employment levels which has declined continuously. The sector accounted 

about 68.6, 55 .9 and 48.7 percent of GDP during the Imperial , Derg and current 

(EPRDF) regimes. Employment shares of agriculture were 88 .6, 89.3 and 79.6 during 

the respective periods. Agriculture remains, however, the principal source of income 

and employment for the majority of the population in the country (Befkadu, el 01 

(2002). 

As indicated in Gete (2000) an investigation of soil erosion processes in Ethiopia 

showed that every year billons of tons of soil are detached from the so il mass and a 

large proportion of it leaves the country. Previous studies, as quoted by the same 

author, noted that Ethiopian highlands had the highest level of soil erosion compared 

to other countries. He further asserted that land degradation, mainly caused by soil 

erosion in Ethiopian highlands, has reached to a stage that sustained production could 

not be maintained. 

In agricultural based economies like Ethiopia, a growing population demand both 

additional resources and new employment opportunities. In the absence of major 

opportunities in and outside agriculture, population growth causes decline in resource­

man ratio and depletes resources (Terefe, 200 I) . Land is critical agricultural resource 

2 



Introduction: Background of tlte Study 

(Carlson el of. , 1993). However, all physical and economic evidences show that loss 

of land resource productivity is a serious problem and that with continued population 

growth the problem is likely even to be more worse in the future (Berry, 2003). Land 

degradation which is mainly manifested in the form of soil erosion and nutrient 

depletion from the top horizon, has become one of the most important environmental 

problems. The existence of extensive land degradation is a cause for low land 

productivity resulting in declining crop yield (Tweeten, 1993). 

In Ethiopia, individual farmers production compnses the largest proportion of 

consumption by farm household (Wolday, 2004). Food security is thus highly 

dependent on the farm performance and in particular to the production level of the 

major food crops (cereals, pulses and oil seeds). This is because these crops account 

for more than 90% of the total area covered by temporary or permanent crops (EEA, 

2000/200 I cited by Workneh, 2006). Given the importance of yield productivity as a 

source of growth in production in most rural households, impacts of land degradation 

on productivity is a theme of keen interest to thi s study so as to investigate , the links 

between food security and land degradation . 

. In order to address the challenges of food security at the national level, the 

government issued a program docilment -.:ntitled 'Ethiopia's Food Security Strategy' 

in 1996 and updated it in 2002. The document highlights the elements of the 

government's plan to achieve the overall objective of ensuring food self-reliance in 

food nationally and guarantee household food security in the long-term (FDRE, 

1996). 

3 



Introduction: Background o/the Study 

To this end, the economic policy of Ethiopia ai ms at ensuring rapid and sustainable 

development through agriculture-based development strategy. The current strategy of 

Agricultural Development Led Industrialization (ADLI) aims mainly to promote 

linkages between agriculture and other sectors of the economy. Agricultural growth is 

seen as a guarantee to food security in the country. The food security strategy of 

Ethiopia is based on three important aspects: a) increasing food and agricultural 

production, b) improving food entitlement and c) strengthening capacity to manage 

. food crises. In order to improve agricultural production major emphasis is given to 

increasing productivity through diffusion of improved technologies. In food 

entitlement strategy, the focus is on reducing vulnerabil ity in drought prone areas. The 

strategy also focuses on strengthening emergency capabilities. It involves maintaining 

emergency food reserves and developing an effective early warning system (MEDaC, 

1999). 

In this manner, the Amhara National Regional State established institution like Food 

. Security Coordination and Disaster Prevention Office in the year 2004 with the 

mandate and primal responsibilities of realizing food security at household level. 

Besides, a number of non-governmental organizations have been working on the area 

of food security. Despite these efforts, the prevalence of food insecurity together with 

problems of land degradation remained to be important challenges. 

In the Amhara National Regional State (ANRS), as elsewhere in the country, the 

livelihood of the majority of the population is tied up with agriculture; mixing crop 

and livestock production (Ludi, 2002). [n a society so dominated by crop and 

livestock production, survival is inextricably linked to land resources (Terefe, 200 I). 

4 



Introduction: Background of the Stlldy 

However; many households are only able to produce sufficient food to meet their food 

requirements for less than six months of the year (SERA, 2001). According to USAID 

(2003), forty-eight out of one hundred five woredas of the Regional State were 

drought prone and suffered from frequent food shortages. Of these food insecure 

woredas, six of them are found in Waghimera zone. 

Waghimera zone seriously suffered and is suffering from successive drought induced 

famine (Mesfine, 1984). The zone still suffers from recurrent drought that 

immediately follows before the wounds left by past successive ones heal. The 

situation is summarized well by Dessalegn (1987:2): 'the tragedy of the past fuels the 

tragedy of the future , and the specter of famine refuses to be exorcised ' . Sekota 

woreda is one of the food insecure worcdas in the zone. The ANRS Food security 

Coordination and Disast~r Prevention Office (2007) report estimated that about 29% 

ofthe population is vulnerable to food insecurity. 

Accordingly, the people are for~ed to relay on persistent food aid since 1984/85 

(HARC, 2000). Hence, there is a pressing and urgent need to address this problem of 

farmers so that they can able to achieve food security through rapid increase in food 

productivity and production on eCQl,omically and environmentally sustainable basis. 

5 
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.1.2 Statement of the Problem 

Land degradation is a global threat to human population and has been described 

widely and gained public attention significantly since the Earth Summit in Rio de 

Janeiro, 1992 and the formulation of the Agenda 21.Avi lable evidences leave no 

doubt that the issue of land degradation is a serious problem in East Africa, and 

elsewhere in Africa (Pender el ai, 2004). 

The Ethiopian government first recognized the severity of the soil erosion problems 

and its impact following the 1973-74 famine. With heavy external support, the 

government initiated a massive program of soil and water conservation using different 

approaches for its implementation. It is also widely acknowledged that the so il 

conservation policies and activities of the past decades have not been successful 

(Debe Ie, 1994; Nedesa, 2002; Pender and Ehui, 2000 cited by Wagayehu and Drake, 

2003). It is fair to say that the technologies focused narrowly on arresting soi l erosion 

without fully considering the underlying causes of low soil productivity, socio­

economic factors, and the need for tangible benefits to be attractive to poor farmers 

(Kumela, 2007). 

Over the past few decades, rate of soil erosion by water have been brought more or 

less under control in any developed nations. But in the same period, many developing 

nations, particularly in Sub-Saharan Africa, have been severely aiTected by this form 

of land degradation. Ethiopia is one of the most severely affected countries in the 

Sub-Saharan region (Gete and Hurni, 2(02). 

6 
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Soil degradation is severe especially in areas of early settlement and agriculture such 

as Tigray, Wollo, Gonder and North Shewa. It is no coincidence that these areas were 

most severely affected by the droughts in the mid 1970s and mid I 980s (Hurni, 1988 

cited by Ludi 2002).Soil erosion is the most sign ificant ecolcgical restriction to 

sustainable agricultural production, mainly under subsistence agricultural production 

system like the case of the Amhara region (Gete and Hurni, 2002). 

Waghimera zone in general and Sekota woreda in particular, is one of the food 

insecure and moisture-deficit area in Amhara National Regional States (SERA, 2001). 

People living in the area have been suffering from problem of land degradation 

particularly in the form of soil erosion (HARC, 2000). Land degradation undermines 

the production capacity and thereby reduces agricultural production (Ludi, 2002). 

Consequently, low agricultural production has constrained ability of households to 

acquire sufficient food supply (Eyasu, 2002). 

In the study area, most of the farmland had been cultivated for long period under 

traditional mode of cultivation. The unwise crop and livestock husbandry 

accompanied by the rugged topography has left most part of the land mass devoid of 

soil and natural vegetation which increasingly left much of the cultivated land out of 

production (SERA, 200 I). Above all, shortfall of appropriate policy, environments 

related to land and natural resource management, institutional instability, population 

growth, and most important of all, lack of a clear understanding of land degradation 

and its impact at all levels p.lays a significant role in aggravating the crisis 

(Gete,2000). 

7 



Introduction: Statement of tlt e Problem 

The study conducted by HARe in 2000 which considered the 1998/99 production 

. season revealed crop productivity in the area is 32.6 kilogram of grain/person/annum. 

Even in the best productivity year of (1995/96), the annual output in the area was 

about 176.5 kilogram of grain/person/arulllm. The same study cited the work of Holt 

and Dessalegn (1999) which considered the feeding habit in the country at large imd 

the study area in particular, calculated about 240 kilogram is needed to satisfy the 

kilocalories per day requirement that should come from grain crop. Thus, even during 

the best productive year, the woreda fai ls to feed its population, let alone to rectify the 

drought effect of other years. 

The problem of food security takes particular forms in its extent, ca,lses and 

consequences at lower levels of analysis. Macro level analysis of the problem 

concealed important difference at the micro level, which would mask 

recommendations to widely varying problems. So far, no empirical studies were 

conducted at the study area in analyzing the linkage between food securiiy and land 

degradation. Therefore, a move to examine the association between land degradation 

and household food security status together with other socio-economic and bio­

. physical determinants is very crucial to come up with appropriate interventions that 

could help the efforts in research, extension, rural financing and policy formulation. 

8 



Introductioll: Objective alld Research Questioll o/the Study 

1.3 Objectives of the Study 

The general objective of the study is to explore the link between land degradation and 

food security among farm households in order to identify policy options for enhancing 

farm househo lds' food securi ty status in Sekota Woreda. 

Given the problem discussed above, the specific objectives of this research are: -

----____________ -Ll)I~ULliknti~~~e~mmWinllialinlits~o[fhhQou~s~e~h~o~ldt'~s~fu~o~d~se~c~u~r~ity,L_ __________________________ ~ 

2) To explore the linkage between household's food security and land 

degradation, 

3) To assess coping strategies of househo lds in the study area. 

1.4 Research Questions 

In the process of data collection, data analysis and hypothesis testing, the study at 

minimum attempted to obtain sufficient data to provide answers to the following 

. leading research questions:-

I) What are the biophysical, demographic, socioeconomic and institutional 

determinants for household food security? 

2) How are land degradation, agricultural production and food security associated 

at household level? 

3) What are the major causes of household fcod shortage and land degradation? 

4) What are the coping strategies of households during food shortage in the area? 
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Introductiol/: Hypothesis alld Sigl/ificance ojthe Study 

1.5 Hypothesis of the Study 

I. Male, older and literate household heads who are relatively resource endowed 

with larger (size of cultivable land, labor, numbers of plots, land quality index 

and Ii vestock number (excluding oxen), number of oxen are expected to be 

food secure. 

2. Households who are aware of the problem of land degradation on food 

radation (i.e. modern 

SWC and Manure application) are expected to be food secure. 

3. Farm households with access to institutional services (i.e. extension service, 

credit service and market center) are expected to be food secure. 

4. Households residing in wOina-dega agro ecological-zone have better 

probability of being foods secure than those in Dry woina-dega agro­

ecological zone. 

S. Households who are no crnp pest problem in their field and low dependency 

ratio are expected to be food secure. 

6. Households who have access to off-farm are expected to be food secure. 

1.6 Significance of the Study 

Land degradation in general and soi l erosIOn 111 particular is the most senous 

environmental problem threatening the Amhara National Regional State (ANRS). 

Since the well-being of the population is highly interrelated to land, particularly soil, 

it has to be managed properly and economically in sustainable manner. 
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Hence, it is crucial to identify appropriate policies to increase agricultural production 

and food supply for economic growth and sustained development. For assurance of 

food security and sustainable management of land resources concerned actors: the 

smallholder farmers, the public, policy makers, bilateral and multilateral donors, 

researchers, and other development agencies need an adequate empirical evidence and 

information. 

Suffice to say, thi s thesis provides evictences about how the different problems food 

shortage, low productivity and land degradation ani interlinked to one another at 

household level. Thus, this information would benefit much the respective 

development practitioners working iIi the area of food security and natural resource 

rehabilitation in both governmental illld non governmental organization in the Wo/'eda 

and elsewhere in similar scenario . 

1.6 Scope and Limitations of the Study 

Research is a resource intensive pursuit of wisdom. It requires the appropriate 

technical, financial and geographical qualitications. As a study for the partial 

fulfillment of the academic rank, this research report is submitted with the belief that 

it is sufficient for its purpose. Yet, there ~rc a lot of undeniable facts that limits free 

dependence on and extrapolation of the outputs of this scientific effort. 

The period with in which the study is conducted was too short to indicate any trend if 

there is in the farming system so far as problem of food shortage and land degradation 

are concerned. In fact, the entire relian~e on farmers' knowledge and anticipation can 

fill this gap, but partially. 
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IlIt!'odllctioll: Orgallizatioll of the Study 

Notwithstanding, the fact that cross-sectional studies are reliably appropriate for 

specific purposes, analyzing link&ges of food security and land degradation demands 

measuring the process overtime. Furthermore, the delimitation of the study area to a 

single woreda and D8 sample households determine the scope of the study. 

1.7 Organization of the Study 

The thesis is organized into seven chapters. Chapter two presents the theoretical 

reflection and the conceptual fraly.ework of the research. This outlines the interplay 

between food security and land degradation through theoretical concepts and 

definitions, go ing deeply into causes and consequences of land degradation and 

linkage between food security and land degr~dation , with the empirical results in. 

determinants of household food security. Chapter three describes methodologie~' 

pursued in identifying sample households, data collection and analysis. It gives also 

brief account of analytical framework. Chapter four provides description of the study 

area. It summarizes the topography, climate, natural resources and farming practices. 

Chapter five and six presents a discussion in the findings of the study and econometrie 

model analysis of the determinants of food security respectively. Finally, a number of 

. concluding remarks are set out in Chapter seven. 
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Literature Review: Concepts and definitiolls of food security 

2. LITERATURE REVIEW 

The following section presents an overview of the salient issues of food security with 

its methods of measurement, indicators and households coping strategies. Thereafter, 

tries to cover perspectives on land degradation in relation to its effect on agricultural 

productivity, food security and highlight few empirical studies done on determinants 

of food security. Finally the conceptual framework drawn from the theoretical 

. perspectives on food security and land degradation is presented. 

2.1 Concepts and Definition of Food Security ' 

The concept and definition of food security has been familiar since for quite a long 

period because of the growing hunger and malnutrition scenarios in developing 

countries. In the 1970s, food security was mostly concerned with national and global 

food supply, and then in the 1980s the focus shifted to questions of access to food at 

household and individual levels (Sen, 198 i). A crucial component that was identified 

. is individual ' s ability to utilize the food to which they had access. Hence, food 

availability, access and utilization are the three general components in the definition 

of food security (Smith el ai, 1992; Wiebe and Maxwell, 1998). 

Definitions of food security may vary but the overall basic principles and definitions 

of food security, mainly; "availability <)nd access" has been stressed in most 

definitions as can be seen in the following definitions . 

. The most-cited definition of food security is taken from a World Bank policy study, 

published in 1986: 'Food security is access by all people at all times to enough food 

for an active and healthy life' . The essential elements 'of the definition are availabi lity 

13 



Literature RevicW" Co!!cepts lIlId defillitioll s of food security 

of food and the abil ity to acquire it. Based on thi s food security is elaborated by 

focusing on two features that sharpen focus on access to food. First, it requires that 

access be suffic ient for activity and health by measuring sufficiency in terms of 

caloric intake relative to physiological requirements for a specified period. These 

requirements may vary with individual characteristics (age, sex, level of physical 

activity) and with environmental characteristics (like climate, quality of water and 

health) to which the household has access. Secondly, it must be sustainable. This is 

because a household can hardly be considered as food secure if it is able to meet its 

current nutritional requirement only by selling or depleting its endowment of 

resources. In view of these features, food insecurity is defined as the lack of access to 

enough food. 

Food insecurity is classified as chronic or transitory. Chronic food insecurity is a 

continuously inadequate diet caused by the inability to acquire food as it affects 

households that persistently lack the ability either to buy enough food or to produce 

their own, whereas transitory food insecurity IS a temporary decline in a household 's 

access to enough food as a result of instability in food prices, food production or 

household incomes (World Bank, 1986) . 

. Similar to the above World Bank definiiion of food security Von Braun ef al (1992) 

define it as ' access by all people at all times to the food required for a healthy life.' In 

thi s case, access to the needed food is a necessary b\lt not sufficient condition for a 

healthy life. This is because bes ides access to food a number of other factors must b~ 

considered, such as health, sanitation, environment and household or public capacities 

to care for vulnerable members of the society also come into play. 
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On the contrary, Wiebe and Maxwell (1998) interpret sufficient access at all times, as 

access to food should be sufficient under all possible circumstances within any 

particular period of time, which is based on the concept of vulnerabi lity. The 

vulnerability (risk) profile of individual households and communities is determined by 

the channels through which their access to food is normally mediated and by the 

assets which are avai lable to them as buffers. Therefore, according to this definition, 

the most food insecure households are those facing the greatest probability of an 

. entitlement failure with the least assets. If the risk should materialize, these 

households have no choice but to ·bear the costs of a~ entitlement fai lure in the form 

of reduced dietary intake, either in the current time or" in the future. Even where asset 

holdings are larger, households may be reluctant to dispose of productive assets to 

safeguard current food consumption; because of the opportunity cost in terms of 

future food access . However, there wi ll come a point when it is no longer rational to 

protect future entitlement by under consumption if the household will not survive the 

current period by doing so (Smith el af, 1992). 

From the above definitions, four core concepts, implicit in the notion of "secure 

access to enough food all the time" are identified by Smith el af (1992). These are (a) 

access to enough food , defined by entitlement to produce, purchase or exchange food 

or receive as a gift; (b) sufficiency of food , defined as the calories needed for an 

active and healthy li fe; (c) security, defined by the balance between vulnerability, risk 

and insurance; and (d) time, where food insecurity can be chronic, transitory or 

cyclical. Therefore, for the purpose of this study, the definition forwarded by World 

Bank (1986) is taken as a work ing definition offood security. 
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2.1.1 Food Security: Measurement and Indicators 

Studying food security at household level requires a consideration of multitude of 

factors. This is because food security at household level is influenced by different 

interrelated socio:economic, politicai and environmental factors. As a result, analysis 

of food security has been following diversified approaches ranging from a mere 

quantitative to a combination of both quantitative and qualitative measurements. 

These approaches vary based on the fact that, the purpose, level of aggregation and 

depth of investigation determines the utilization of indicators. 

Consequently, the different types of indicators are dassified into two catp.gories; 

'processes' and 'outcome' indica~ors. The process indicators provide an estimate of 

food supply (using meteoro logical data, information on natural resources, agricultural 

production data, and food balance sheet) and food access situation whereas the 

outcome indicators serve as proxies for food consumption. Furthermore, the outcome 

indicators are grouped into direct indicators and indirect indicators. The direct 

indicators are closest to actual food consumption while indirect indicators focus on 

storage estimates, subsistence potential ratio and nutritional status assessment. 

Therefore, direcI outcome indicators are preferred to indirect indicators due to the fact 

that the latter show only availability or supply in the area which doesn't guarantee 

acquisition of food at the household level (Frankenberger, 1992:82 cited by Debebe, 

. 1995). 

Several methods have been used to measure food. consumption; the first one is 

estimating both total household production and purchase over a period of time and 

growth or depletion of food stocks held over that period. Thus, food entering the 
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household possession and disappearing is presumed to have been consumed. The 

second estimate is to undertake 24hour recalls of food consumption for individual 

members of a household and analyze each type of food mentioned for caloric content 

(Bouis, 1993; cited by Wiebe and Maxwell, 1998). 

According to Hoddinott (2001), there are four ways of measuring household and 

individual food security: individual intakes (either directly measured or 24-hour 

recall), household caloric acquisition ( the number of calories, or nutrients, available 

for consumption by household members over a defined period of time), dietary 

diversity (sum of the number of different foods consumed by an individual over a 

specified time period), and indices of household coping strategies (an index based on 

how households adapt to the presence or threat of food shortages). These methods are 

ordered moving from methods that are very time and skill intensive, but are regarded 

as being more accurate, to those that can be implemented quickly, are relatively 

undemanding in terms of the skills required by the implementers, but are more 

impressionistic . 

. Even though, dietary diversity and indices of household copmg strategies have 

advantage of being easy to train enumerators to ask these questions and individuals 

generally found them easy to answer and the later one' can directly captures notions of 

adequacy and vulnerability, these methods have major drawbacks. For instance, the 

simple form of the dietary diversity Ineasure does not record quantities and it is not 

possible to estimate the extent to which diets are inadequate in terms of caloric 

availability. On the other hand, indices of household coping strategies are a subjective 
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measure and its simplicity makes it relatively straightforward to misreport a 

household's circumstances. 

As the result, since the level of analysis for this study is at household level due to the 

cost and time requirement constraints household caloric acquisition method is ~elected 

to measure the state of food insecunty at household level among fou r outcome 

indicators. For household caloric acquisition method the principal person responsible 

for preparing meals is asked how much food she/he prepared over a period of time. 

After accounting for processing, this is turned into a measure of the calories available 

for consumption by the household and dividing the calories figure by the number of 

adult equivalents in the household and the number of days in the recall peri od results 

in a concise figure for average calories consumed per adult equivalent per day, which 

is then compared with an estimate of caloric requirement. 

2.1.2 Households Coping Strategies 

In describing the concept of coping strategyiIllechanism, common terms or phrases 

like "coping technique" and "survival methods" are often used interchangeably : by 

wri ters and researchers. In this context, "coping strategy" means coping mechanism 

"or coping technique", implies mainly at a household and individual levels. The term 

"response" is also used for individual actions aiming at survival in the face of 

di saster-induced food crisis or famine. "Coping strategy" could be defined as a 

. mechanism by which households or community members meet their relief and 

recovery needs, and adj ust to future disaster related risks by themselves without 

outside support (Oagnew, 1994). According to Oavi~s (1994), coping strategies are 
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the bundle of poor people's responses to declining food availability and entitlement in 

abnormal seasons or years. 

Farm households respond to the problems caused by seasonal and disaster (mainly 

drought) related food insecurity in different ways. V.arious coping mechanisms that 

are identified by different authors (e.g., Messer, 1989; Dagnew, 1994) can be put 

under three broad categories. These are production-based responses (expansion of 

production and improving productivity); market-based responses (food grain purchase 

through mainly sales of livestock) and non-market-based responses (including 

institutional and societal income transfer systems such as gift and relief food 

. distribution). 

Coping mechanisms used by farm households in rural Ethiopia include livestock 

sales, agricultural employment, certain types of off-farm employment and migration 

to other areas, requesting grain loans; sale of wood or charcoal, small scale trading, 

selling cow dung and crop residues, reduction of food consumption, consumption of 

meat from their li vestock, consumption of wild plants, reliance on relief assistance, 

relying on remittances from relatives, selling of clothes, and dismantling of parts of 

. their houses for sale. Some of them are likely to be implemented only after the 

possibilities of certain other options have been pursued (Culier, 1984). In addition, 

households who have diversified source of income are often able to cope with crisis 

than others (Yared, 1999). 
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Coping mechanisms provide valuable guidance in designing food policy and in 

selecting, customizing and implementing instruments of interventions. Different 

intervention mechanism can be mapped to different patterns of coping mechanisms 

and specific thresholds (di stribution) of insecurity call fo r some specific policy- mix. 

Moreover, since most coping strategies adopted during periods of cri sis are ex tensions 

of those used in ' normal' years, monitoring households coping strategies would 

dee en our understand in of the root cause and characteri sti cs of food insecurity. 

2.2 Land degradation 

2.2.1. Definition of land degradation 

Land degradation has been defined in several ways. Some of the defi nitions are very 

general and address to all types of processes leading to a negative change in 

producIivity of land under all types of uses. For instance, as a general term, land 

degradation is defi ned as "substantial decrease of bio logical productivity of a land 

system as a result of human activi ty, rather than natural events" (Turkel boom, 1999 

cited by Ludi, 2002). Likewise, land degradation is defined as the temporary or 

permanent lowering of the productivity of land (Young, 1997 as cited in Tesfaye, 

2003). Others are restricted in spatial coverage. It becomes a matter of perception 

dependent on one's preferences, production objecti ves, and value systems at large. 

According to Carucci (2000) land degradation is a progressive reduction of the 

capacity of the land to sustain life and provide food security. Accordingly, for this 

study land degradation is defined as a decline in the productive capacity of the land in 

relation to actual or possible uses and hence a problem for those who use the land 

(Woldeamlak, 2003; Berry, 2003). 
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2.2.2 Major forms and extent of land degradation in Ethiopia 

Land degradation includes soil erosion, soil nutrient depletion, salinity, changes in 

soil structure, and chemical contamination (Haw el al., 2000). All these are included 

under three category namely physical (include water and wind erosion, crusting and 

sealing, compaction, water logging and reduced infiltration), chemical (acidification, 

salinization, nutrient depletion, pollution) amI biological degradation (soi l organic 

------------~lnatt~~~e~b~io~l~n~a~ss~b~u~rn~i~n~a~n~d~d~e~pl~e~ti~o~n~o~f~·~v~eg~e~t~at~i~on~c~o~v~e~r ~a~n~d_s:O~i~l ~fu:u:n:a~) __________ _J 

(FAO,200 1). 

Land being the critieal agricultural resource, it is the basis for survival of most people 

in Ethiopia. The largest prop0l1ion of the GOP and employment for labor is 

. contributed from the agriculture sector. However, land is seriously threatened by land 

degradation throughout the country, threatening both the economic and survival of the 

people through its adverse effect on the decline of agr.icultural productivity leading to 

more and more food insecure rural households. 

Soil degradation is a specific subset of land degradation that describes a dec line in the 

soil quality encompassing the deterioration in physical, chemical, and biological 

attributes, which commonly manifest itself through soil erosion, soil fertility 

. depletion, soil compaction and soil pollution (AJemneh et 01., 1997 ). 

In much of the Ethiopian highlands, soi l degradation that is caused by soil erosion has 

reached a stage where it is increasingly difficult to maintain the present day 

production of basic foods, a level that is a;ready insufficient in some regions (Gete, 
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2003). The Soil Conservation Research Project (SCRP) has estimated that about 1.5 

billion tones of soil are eroded every year in Ethiopia (FAO, 1995) 

Soil erosion is not a new phenomenon: it has been a problem since human beings 

started cultivating the land (Gete, 2000). Soil erosion is a natural process that has 

taken and will always take place. Problems arise when tl)e natural process of soil 

erosion is accelerated due to human interventions that result in deviations from the 

equilibrium (Wagayehu, 2003). 

2.2.3. Major causes of Land degradation 

Consensus on the real causes of land degradation is lacking and several causes of land 

degradation have been hypothesized. For instance, according to Pender el al (2004) 

population growth, agricultural practices, wars and political instabi lity, physical 

forces (topography and rainfall) and land tenure institutions are mentioned. Other 

studies tried to identify the well known proximate causes of land degradation: 

deforestation, overgrazing, limited soil and water conservation measures, limited 

application of nutrients/organic matter, burning of dung and crop residues and 

declining use of fallow (FAO, 1995; Wagayehu, 2003; Pender e/ ai, 2004). 

Similarly, a study made in north western Ethiopian highlands by Gete (2000) 

concluded the absence of sound land use tenure policies (frequent changes in the 

tenure systems and frequent distribution of land) , popUlation pressure, weak economic 

development strategies, unstable institutional frameworks , and weak link between 

research and extension have all been found to be root causes of land degradation. The 

,major causes of land degradation that are believed to have important role for this 

study are di scussed below. 
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Population increases during the past decades has increased the pressure on natural 

resources, especially arable land. People are forced to plough more and more areas 

unsuitable for crop cultivation and arable land has to be used more intensive ly. Fallow 

periods are shortened, if not abandoned altogether. Many hypotheses have been 

developed considering population as a cause of land degradation, following the dismal 

predictions of Thomas Malthus, population pressure is a cause to poor soil fertility 

leading to decreasing crop yield (Million, 1996). 

Some researchers on the other side argue that population pressure is not always a 

cause to soil degradation. Significant numbers of studies from Africa have presented 

the optimistic view that the population increase leads to intensificati on of production, 

tree planting and conservation activities, for example the Kenyan Machakos district 

(Yohannes, 1999; Atakilite, 2003). Though there are controversial arguments 

concerning population growth, different studies (FAO, 2001; Pender el al., 2004) 

have shown that in Sub-Saharan African countries including Ethiopia support the 

pessimistic hypothesis of Malthusian classical thought of population growth i. e. "more 

people-high erosion" has shown a cause to land degradation. 

Deforestation is a process as old as human land usc. Natural vegetation has mostly 

been cleared to gain grazing land and arable land. Remaining forests and bush areas 

are heavily utilized to collect fuel wood and construction wood. With increasing 

population and diminishing forest resources fuel wood requirements exceeded the 

natural regeneration capacities of the last remaining forests (Ludi, 2004). Nowadays 

forest resources are concen!rated on only 4.6% of the total land area. Nevertheless, 
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deforestation continues at alarming rates. Similar to deforestation , overgrazing is a 

. serious problem in north and central Eth,opian highlands . Especially in rainfall­

insecure areas livestock is very vulnerable because feed resources are extremely low. 

There is also considerable migration to the dry lands and conversion of dry lands into 

croplands. This conversion is probably the main cause of deforestation of dry land 

forests and degradation of ecosystems. Water infiltration into eroded land is poor. Part 

of it runs off and part is evaporation. A .consequence of this is drought and crop 

failure often leading to famine sllch as the chronic ones of Ethiopia (McClelland, 

1997). 

Agricultural mismanagement of soil and water resources includes non-adoption of soil 

and water conservation practices, improper crop rotation and use of marginal lands 

(FAO, 200 I). In Africa, the contribution cf different management factors towards 

land degradation is estimated to be 49%, 24%, 14%, 13% and 2% for overgrazing, 

mismanaged agricultural activities, deforestation, overexploitation and industrial 

activities) respectively (Vanlauwe el al., 2002; cited in Tilahun, 2002). 

Lack of early awareness about soii erosion and soil ferti li ty dec Ene by farmers is 

another possible cause of land degradation (Tilahun, 2002). These all are direct causes 

of land degradation primarily by human intervention exposing natural resources to 

depletion and loss. Human interventions expose the soil to erosion and induce 

depletion of natural capital assets of societies (Wagayehu, 2003). Laws and 

regulations over communal and private Imid3, customary rights of land use etc., are 

important factors that may contribute to land degradation. The absence of a well 
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defined legislation determining property rights over private holdings discourages long 

term investments in land protection and conservation. 

2.2.4. Consequences of Land degradation 

Consequences of land degradation is analyzed in terms of the loss of value within the 

environmental-economic system ,The lost value is related to the productivity of land 

. for agriculture and the environment as host of naturally occurring species of flora and 

fauna or to the environment (Gretton ana-salma,t99T)1~. -------------------+ 

The effects of land degradation on agricultural productivity are manifested through 

their impacts on both, the average and variance of yield , as well as the total factor 

productivity of agricultural production .. Land degradation affects agricultural 

productivity, leads to clearance of forests and native grasslands as existing land loses 

productivity, places demands on other natural resources to repair the land (lime for 

. neutralizing acidity, water for flushing irrigation salinity) and leads to off-site 

pollution and loss of productivity and amenity values (FAO, 2001;Gretton and Salma, 

1997). These impacts are translated into economic costs in the form of loss of income 

(or consumption), increased income ri sk and increase costs of production. To 

substantiate this with some evidence, the Ethiopian Highlands Reclamation study 

estimated that between 1985 and 2010 the rates of land degradation will cost 15.3 

billion Ethiopian Birr, most of which 78% is due to crop failure or low yields and 22 

% is due to decreased live stock population (Thomas, 1991). 

Through its effect on agricultural lJroduction, land degradation results in decreased 

food production, drought, ecological imbalance and consequent degradation of the 

quality of life. To illustrate thi s further, soi l erosion reduce productivity of the soil by 
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removing the topsoil which is fertile, chemically and biologically active. According to 

Belay (1992) as cited in Bamlaku 2005, a study in southern part of the Ethiopia 

. highlands revealed that the topsoil remarkably lost more than half of its depth as the 

result of soil erosion by water. Therefore, the deterioration of these physical, chemical 

and biological propel1ies of the soil results a significant decline in crop yield and crop 

productivity has been induced. In addition, to its natural capital asset depleting effect, 

soil erosion also induces immediate on site effects, those that happen at the site where 

erosion occurs, and off-site effects, which have positive or negative effects as the soil 

leaves the boundary or the field due to ervsion and enters another field or watershed 

(Wagayehu, 2003). 

2.2.5. Farmers' perception about land degradation 

The responses, commitments and responsibilities required for the success of 

formulation of appropriate resource management policies depend on perception of the 

problem by smallholder farmers (Ayalneh, 2002). Farmers' decisions to conserve 

natural resources are largely determined by their knowledge of the problems and 

perceived benefits of conservation (Aklilu and Graff, 2004). 

Farmers are aware of the problems of land degradation in its different forms in 

different ways. In this manner, Tesfaye (2003) reported farmers' view of land 

degradation problems in his case mainly in terms of soil erosion and soil fertility 

problem as follows: For farmers, soil movement is not that apparent unless rills and 

gullies are created. Their concern with soil is fertility that they measure using 

different indicators i.e its color (dark or light), compare the trend of crop stand and 

yield, and they see its physical characteristics such as weight on the plough shear and 

plough depth, stoniness and the like. Fa!"l11ers tend to give so il erosion a lower priority 

26 



Literature Review: Forms, Causes and Consequences of Land degradation 

than soil fertility when ranking the different forms of land degradation; however, this 

view does not mean that farmers are not concerned with soil erosion and he concluded 

in their view, soil fertility takes precedence over erosion and the entrance point to 

their minds and hem1s is through so il fertility .. 

Similarly, Yeraswork (1985) in their study on Ethiopian farmers' attitude towards land 

degradation and conservation revealed farmers awareness on the problems of land 

degradation. In this case, the farmers identified soil erosion as the main cause of land 

degradation, followed by drought, deforestation, rainfall and improper farming 

practices. The farmers further explained the effects of land degradation by mentioning 

famine and drought in general and reduction in yield in their farmland by comparison 

of the trend of crop yield. 

Fanners ' view of erosion problems and their conservation knowledge and practices in 

the Beressa watershed in the central highlands of Ethiopia was also studied by Aklilu 

and Graff (2004) and confirmed about 72% of the farmers perceived soil erosion 

problems as the major form of land degradation. The study further investigated the 

perception of farmers and found out that most farmers perceive erosion when it's 

sever mostly when visible signs of rills and gullies appear on their fields. 

2.2.6. Measuring Land degradation 

Many studies have attempted to measure land degradation through changes in soil 

chemical properties and soil erosion indicators (Maitima el ai, 2004). Others 

mentioned in Tesfaye (2003) suggest that the views of different actors should be 

considered in measuring land degradation as all have their on perceptions on land 

degradation process and criteria . From land users' point of view, resource-users have 
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there own reasons as to how they manage their environment, therefore their 

perception on the process of land degradation and land management has to be 

considered to measure the extent of land degradation. 

Therefore, the approach used for this particular study to measure land degradation is 

through farmers responses based on their perception, For this purpose, land quality 

index is developed as a proxy variable for measuring the extent of land degradation' on 

farmer's plots. For instance to identify areas affected by soi l erosion, certain features 

like so il removal ( i.e. level of soil depth), signs of water runways like rills and gullies 

( i.e. severity of erosion) and accumulation of so il or sedimentation ( i.e. slope 

category) could be quiet obvious on the landscape (Bamlaku, 2005). 

2.3 Linkage between Food Security and Land degradation 

Land degradation and food insecurity are pervasive find interconnected problems in 

Ethiopia. The prolonged effect of land degradation has resulted in erratic rainfall 

causing severe droughts at irregular intervals and these droughts threaten the lives and 

livelihoods of millions of people. Drought caused by erratic rainfall brings 

incapability of farmers to acquire food and hence causes extreme food crises. Land 

degradation in the form of soil erosion and nutrient depletion affects household's 

. production and investment decision. Soil erosion affects soil depth, which in turn 

affect yields and output in the following years that have direct impact on income and 

welfare (Holden and Bekele, 2004). Furthermore, the same authors study at Andit Tid 

reported that yields are lowest and decline most rapidly on shallow and steep slopes. 
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. About 50 % of the total area of the country is under the threat of soil degradation and 

impact of this is causing decline in food production by one to two per cent per annum 

(NCS, 1990). The most severe degradation, however, is observed in the northern 

highlands (Constable, 1984).The Wallo highlands (> 1500 m.a.s. l) are one of the 

mostly affected areas in the northern part. As a result about 72% (5 ,817,600 ha) of the 

highlands is covered by very shallow so ils which are less than 25 cm depth (Humi, 

1988). Such shallow soils are characterized by very low moisture holding and 

infiltration capacities, and hence undermine the abi lity of crops to withstand drought, 

exacerbating the decline in crop yield. It is obvious that these shallow soils are closely 

associated with recurrent occurrence of drought and famine in the area (Webb and 

Von Braun, 1989). 

According to Tilahun (2002) a direct link between land degradation and rural 

livelihood was drawn main ly through three pathways. The first pathway is that 

decline in soi l fertility as a result of land degradation decreasing farm productivity 

and income. As crop/livestock production is the major source of household income in 

the highlands, decline in soil fertility, through nutrient depletion and poor soil and 

water holding capacity affects the on-farm income significantly. The second path is 

decline in soil fertility affecting productivity of labor. This is because a degraded l<md 

requires much more labor that competes with Off-farm income of the households. The 

last pathway is that land degradation reduces the underground and above ground 

biodiversity of the system, which in turn, affects the biochemical process of the 

rhizosphere and the vegetation cover of the land. 
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Moreover, the current level of poverty is further aggravated by reduced productivity 

of the soil which is caused by unabated land degradation in the country (Gete, 2000). 

This forces the people to live under vicious circle of poverty with one aggravating the 

other. To this end, the link between land degradation and li velihood indicate that land 

. degradation and food insecurity are closely interconnected problems, measures or 

strategies to reverse land degradation help in improving food security status of a 

nation (Wiebe, 2002). 

To summarize, food production and incomes of the people in the dry lands is low and 

in many places, conditions precipitated bylow rainfall and concomitant productivity 

of the dry lands. There is therefore, high dependence on natural resources for survival. 

The pressure on these resources is growing against a background of declining capacity 

of the resources to sustain them. Therefore, increase in food production is critical for 

achieving food security for the · growing popUlation. However, degradation and 

declining productivity of soi ls, due to different interrelated and interwoven factors, 

poses a serious threat to agricultural production in many areas and land productivity 

being a key determinant of food security; mitigation of degradation process and 

restoration of soi l productivity through various measures has to be a priority concern 

to achieve food security (Slaymaker, 2002). 

·2.4 Conceptual framework of the study 

This section presents the conceptual nature of linkages between food shortage (food 

insecurity) and land degradation based on the preceding theoretical literature 

di scussions. Hence, particular emphasis is given to the consequences and associations 

of land degradation , food shortage and agricultural production decline with their 

respective interfaces. It al so includes awareness (knowledge) gaps among farmers to 
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the effect of land degradation on household food production. In line with this, a 

. conceptual framework is developed as a guiding tool to better understanding of land 

degradation and food shortage nexus in the study area (see Figure I) 

Figure 1 Conceptual [rameworl< o[ the study 

• Low crop productivity 

• Low livestock productivity 

• Limited access to technologies 

(Improved seed, SWC and) 

• Limited access to services 
extension, credit and market 

• Erratic rainfall 
• Shortage of rainfall 

• Large family size/high 
Dependency ratio 

• Lower land to labor ratio 

• Lack of diversification 

• Limited off farm opportunity 

• Poor health condition 

Source: Own formulation, 2008 

Land Degradation ~~ ..... ~~ 
... .. 

t 
• Decline in land productivity 

• Low land quality 
• Mountnious and Rugged topograpy 

• Loss of top soil/so il.erosion 

• Decreasing size of cultivated 
land/fannland shOilage 

• Low biomas.cover/Deforestation 

• High fuel wood demand 

• Decline in soi l fertility 

• Increased. demand for extra labor 

• Shortage ofl ivestock feed 

• Excecive rainfalll flooding 

• Increased weed infestation 

• Absence/weak SWC 

• Low awearnnes of farmers' about 

effect of Land degradation 

Food ShortageW 
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• Food insecurity 

• Drought Ifamine 
• Limited access 1.0 

food 

• Low income 
• Shortterm coping 

strategies 

• Disruption of Social 
and economic 
activates 

• High price of food 
crops 

• Mass Migration 

• Food aid (safety net) 

• Resettlement 

Degradation of the resource base on which households' food production and 

livelihood depends has negative effect on food security (Smith and Hami lton, 200 1). 

Thus, in the study area land degradation invari ably means reduced household 

production or income, and hence directly affect the availability and access to food . 

Sekota Wo/'eda has not been food se lf -sufficient since the 1973174 famine and faced 

famines in 1984/85 and 1993/94 (SERA, 200 1). 
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On the whole, in the study area the pr0blcm of food shortage is associated with land 

degradation, population pressure, a low level of technology and poor institutional 

services. These factors often interact with one another and bring a downward spiral of 

declining productivity, environmental degradarion and food insecurity. The net result 

is a re-enforc ing linkage that is trapping more and more households into the state of 

food insecurity and degradation of natural resources (Gete, 2000). 

2.5 Empirical Studies on the determinants of F;ood security 

Studies on analysis or'determinants of food security at household level focus . on 

personal attributes and household characteristics, social, institutional and natural 

environment. All of these factors are highly interwoven. The body of literature 

dealing with these factors is too vast to be investigated. In view of this, a few 

empirical studies are reviewed giving due emphasis to studies done in the country to 

show the salient issues determining households food security status. 

Age of household head is one of the demographic variables that have an important 

bearing on household 's food security status. The older the household head, the more 

experience he gain in farming. Moreover, older farmers are more risk averters, and 

mostly intensify and diversify their production activities . As a result, the chance for 

such household to be food secure is high. Age of th p. household head was found to be 

a significant factor (Abebaw, 2003; Ayalew, 2003; Degefa, 2002). 

Studies reveled that sex of the household head is an important demographic variable 

that has influence on household food security. Women headed households need a long 

adjustment period to diversify their income sources fully . and become food secure 

(Christina el al. , 200 I). Due to the lack oflabor in female headed households, they are 
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forced to rent their land as a share crop. Hence, male headed households are in a 

better position to pull labor force than the female headed ones. Moreover, with regard 

. to fanning experience and access to technology males are better than female farmers. 

As agriculture is a dynan1ic occupation, agricultural production technologies are 

always commg up with better knowledge. Education eqUIps individuals with the 

necessary knowledge of how to make use of these technologies and the ambition to 

get information and using it also increases. In Ethiopia context, recent studies in 

different parts of the country found that education status of the household head has 

significant effect on food security status (Abebaw, 2003; Million and Belay, 2004) 

Household assets are important indicators of food security status. Total labor, size of 

cultivated land and livestock has important implications on households' food security 

status. Labour is one of the factors of production. Family labour plays an important 

role, particularly in rural families. Household with more agricultural labour results in 

more production and hence more income if enough land is avai lable to accommodate 

the avai lable labour. Increase in the availability of labour has positive influence in 

terms of increasing production and have positive contribution to household food 

security (Mulugeta, 2002).Similar to total labour, the ratio of total number of inactive 

labor force (less than 14 and above 64 years old) to the active labor force (between 15 

and 65 years old) within a household was found to discriminate between food secure 

and food insecure households. A household with more inactive labor compare to the 

active labor group shows a high dependency ratio and the vice versa holds true. 

Empirical study in Ethiopia reported a negative and significant effect of dependency 

ratio 011 household's food security status (Genene, 2006). 
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One of the household assets, size of culti vated land, is one of the crucial household 

variables with respect to food 3ecurity. This is because; the total size of cultivated 

land is important resource for food production and al so one of the major sources of 

income in the household. As the culti vated land size increases, provided other 

associated production factors remain normal, the likelihood that the holder gets more 

output is high and this fact was confirmed by studies (Tesfaye, 2003 ; Workneh, 2006; 

Tesfaye, 2005) 

Livestock are another farmers' important source of wealth as farmers accumulate 

wealth in terms of livestock. Livestock product ion constitutes a very important 

component of agricultural economy, a contribut ion that goes beyond direct food 

production to include multipurpose uses such as skins, fiber, fertilizer and fuel, as 

well as capital accumulation. Furthermore, livestock are clcsely linkcd to the social 

. and cultural lives of farmers for whom animal ownership ensures varying degrees of 

sustainable farming and economic stability (Sansoucy, 1995).During drought years, 

livestock, a major asset that can be easily liquidated, is more important in terms of 

implying better access to food. Besides, the contribution of li vestock to food security 

can be related with income from sales of livestock and livestock products, which are 

often used for purchase of food grains. Based on empirical studies households who 

possess large li vestock size a were fOllI1d to be food secure (Genene, 2006; Mulugeta, 

2002; Tilaye, 2004) 

Farmers' involvement in off-farm generating activities and their subsequent food 

security status have mixed results. If the farming system is a mono cropping system 
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and farmers engage in off- farm income generating acti vities out of their ma1l1 

agricultural activities. Moreover, off- farm income is a means to have more cash that 

is available to li velihoods of farmers. It provides cash to buy food grains and non-

o food items required for household members. Off-farm income was found to have a 

positive effect on household 's food security status (Tesfaye, 2005; Workneh, 2006; 

Yilma, 2005).On the contrary to the results of these studies, off- farm was found to 

have a negative effect (Abebaw, 2003) These studies argue that off-farm activities 

take labor away from agricul tura l activities and decrease conservation IIlvestments 

threatened food security status of households. 

Farm attributes mainly physical conditions such as its slope, soil type, top so il depth, 

o stoniness etc were found to have effect on status of household food security. As poor 

farmland quality aggravates the declining rate of land productivity and in tum affects 

the grain production and food security status of households (Yared, 1999; Yilma, 

2005). Another farm attribute is fragmentation of farmland which is the result of land 

redistribution and high level of soil erosion. 

One of the constraints of food security is a problem associated with the control of 

pests. Crop pest problem is an important biological factor limiting crop production 

and causing food shortage. In some studies, it was argued that fanners with problem 

of pest infestation are more likely (0 be food insecure than those who do not have this 

problem (Tesfay, 2005; Yilma 2005). 

Biophysical factors and climate, agro-ecological, play an important ro le in status of 

food security (Getachew, 1995; Eshetu, 2000; Tesfaye, 2003). This variable stands for 
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climate expressed in terms of agro-ecological classification (i. e. Woina Dega and Dry 

Woina Dega) . A farming system is a classification of agro-eco logical zones where 

diversity in soil type, distribution of rainfall, and ability to grow diverse food crops is 

differentially distributed within the two agro-ecological zones. 

Household 's food security status is highly influenced by their perception on the effect 

. of land degradation on food security. Farmers who are aware of the effect of land 

degradation on food security are more likely design strategies or take immediate 

measure such as adopting soil and water conservation teclmologies than those who are 

not aware of it. As a study in BUale water shade by Genen (2006) revealed farmer's 

perception of land degradation problems had a positive contribution to their food 

security status. 

The future of agricultural develupment and food security in Ethiopia depends on to 

what extent the production system moves away from heavy reliance of rain-fed 

system and the extent to which fanning is integrated with sustainable soil 

conservation and fertility management. This is in a way that practicing modern soil 

conservation measures mitigate land degradation problem through minimizing soil 

erosion, which in turn increase crop productioil. The model result by (Genene, 2006) 

confirmed that practicing soi l conservation measures significantly determine 

household food security status. In line with this finding, a research conducted on soi l 

and water conservation in the East~rn Ethiopia highlands at Hunde-Lafto area by 

Wagayehu (20C5) cOl'.c1uded that investing in soil and water conservation (SWC) 

measures have positive impacts in terms of mitigating land degradation and improve 

farm household' s food production and income. Likewise, fertility management 
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practices that enhance land productivity have a positive effect on household 's food 

security status (Tesfaye, 2005; Mulugeta, 2002) 

Institutional factors can enhance or inhibit fmmers' siatus of food security. These 

institutional factors include: access to extension, credit, and market. Extension is 

generally expected to show a positive impact on household' s food security status. 

However, this view has been testi fied in few studies (Yilma, 2005; Mulugp.ta, 2002) 

.S imilarly proximity to market centers creates access to additional income by 

providing off-farm/non-farm employment opportunities, easy access to inputs and 

transportation. Households with access to market center were found food secured than 

. who do not have easy access to market centers (Abebaw, 2003) 

Among the institutional factors is credit servIce has also a profound effect on 

households food security status. Credit is an important source of investment. Those 

households who acquire credit service have better possibi li ties to invest either in 

agricultural inputs or livestock. The expianation is that those households who were 

willing to participate in credit scheme became capable of improving their income 

positions by performing di fferent activities. Hence, there is a positive association 

. between credit and food security status (Aabebaw, 2003; Tesfaye 2005). 

In summary, various studies were reviewed and different socio-economic mId bio­

physical factors that were reported to have influence on household food security status 

in different localities of the country were identified. The review made so far is found 

to be quite useful and relevant to th is . study in that it helps to have a clear 

understanding about the hypothesized variables. 
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3. METHODOLOGY 

This section briefly discusses the research methodology used in the study. It provides 

detail description of the analytical framework, data sources and method of data 

collection. Subsequently, it outlines the sampli ng procedure and techniques employed 

in the study. Finally, it presents the method of data analysis. 

·3.1 Analytical framework 

Several studies indicate that the state of food security is influenced by an interwoven 

and interacting set of biophysical, demographic, socioeconomic and other household 

characteristics of the farmer's operational environment. Therefore, an appropriate 

analytical framework accommodating all these dimensions is required to come up 

with feasible and relevant outcomes. 

To this effect, this section explains the analytical framework used to analyze the 

linkages between land degradation, agricultural production and food security. In 

varied literature the effects of land degradation focus on selected measures of 

productivity, but land degradation may also affect food security, through its impacts 

on food production as well as on incomes and food prices. It is suggested that 

constraints on land area and quality play an increasingly important role in determining 

food security. 
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Socio-economic Food security at C'P;" s.,.,t" ;~ 
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Figure 2 Analytical frameworl, of the study 

Source: Own formulation 
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Due consideration on farmers' choices with regard to production and conservation 

practices is essential to increase understanding on the relationship between land 

degradation and food security. It is also important to note that the linkage between 

food security and land degradation is captured through reduced production (and thus 

availability), but reduced productivity also affects food security by reducing the 

income (and thus access to food) of households that depend on agriculture for their 

livelihoods. Moreover, the complex and interrelated socioeconomic and bio-physical 

variables that are expected to determine food security at household level are explained 

in the hypothesis section 
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.3.2. Data source and MethOd of data collection 

3.2.1. Type and Source of Data 

Both Qualitative and Quantitative data type were employed for the study from both 

primary and secondary sources. For the purpose of the study primary data was 

collected from 138 sample households, focus group di scussion participants and 

selected key informants . 

. Primary data collected from sample households includes information on: households 

demographic characteristics (education, age, family size, sex, n~~ status), 

livestock holdings, bio-physical characteristics (AgrQ-ecology, land size, number of 

plots, slope and soi l fertility status), institutional factors (accessibi lity of credit, 

agricultural extension and training services, market facil ity and land tenure), land 

management and perception (soil erosion severi ty, soil conservation practices, 

perceptions of land degradation) and causes of food shortage. 

Secondary data were collected from both published and unpublished documents, 

which include information about population, age structure, land use pattern, farming 

systems, infrastructure situation, crop production trel!d, meteorological data (annual 

rainfall and min-max temperature), etc. The secondary data was collected from Zonal 

and Woreda office of Agriculture and Rural Development, Sekota Dry-land 

Agricultural Research Center (SDARC) and Save the children UK. 
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3.2.2. Method of Data Collection 

In view of the complexity of the problems of food shortage and land degradation, the 

nature of information needed on various aspects of this research, a single method of 

data collection is impossible to satisfy the data requirements. Therefore, a 

combination of formal and informal method data collection techniques are employed 

to generate adeq.uate..anud..1.rto.eILLiaaJb.ul",e.J..d",a"t, '-_________________________ _ 

Household survey: To generate information at household level, formal survey was 

undertaken using structured questionnaire. Before embarking the formal survey (i.e. 

interview), pre-testing of the interview schedule was carried out and accord ingly 

revision was made and finalized. Ten enumerators were recruited based on their 

proficiency in communicating using local language, educational background and prior 

exposure to similar works. Training was given to enumerators on the content of the 

schedule and procedures to follow while conducting the interview. 

Focus group discussion: A total of four focus group discussions were undertaken, 

this was conducted with a group composed of 7-9 male and female households, 

Kebeles officials, staffs of the Woreda Agriculture and Rural Development Office 

(WADO) and Sekota Dry Land Agricu ltural Research Center (SDARC) and other 

. NGO staffs working in the area. The nature of the data includes the general features, 

trends and problem of land degradation and food shortage with respect to change in 

vegetation cover, land use pattern, soi l erosion seve,ity, and occurrence of drought 

and productivity decline. 
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3.3 Sampling Procedure 

. A two-stage sampling procedure was employed to draw sample household heads. In 

the first stage, out of the total thirty three kebeles in the woreda six kebeles namely 

Woleh, Hamusite, Tia, Serial, Tsemera and D/birhan were selected using random 

sampling method. However, inaccessible kebeles were first excluded in the course of 

kebeIes selection. They were selected in close collaboration with woreda extension 

experts, where their accessibility and extent of food insecurity problem was 

considered. At the second stage, from the six kebeles, a total of 140 household heads 

were selected proportionately from the list of households in the respective kebeles. 

Given the relative inter household heterogeneity in terms of their demographic, socio-

economic and biophysical characteristics, sample households were identified using 

simple random sampling teclmique. However, two sample households questionnaire 

were not completed properly, and hence only \.38 sample households were included in 

the analysis. 

Table 1 Total number sample households and Sample size 

I Woreda Total Total No. of Name of Total Sampled 
kebeles households sample sample households households 

I kebeles kebeles III sample 

[ Sekota 

kebeles 
33 43,582 6 Tsemera 1,305 31 

Woleh 1,177 28 
Hamusite 1,11 7 26 
Seriat 989 21 
Tia 74 1 19 
Dlbirhan 489 15 

Total 5818 140 
Source: Computed on the baSIS of WADO, 2006 
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3.4 Method of Data Analysis 

The examination of farmers' opinions and observations and statistical comparison of 

households with their characteristics of food securi ty status is often quite complex. 

Following the completion of the data collection, the data was coded and entered into 

SPSS version 15.0 computer software program for analysis. The different analytical 

techniques include descriptive statistics (frequency, ratio, percentage, mean) and 

bivariate analysis. The t-test was used to see the existence of statistically significant 

difference in continuous variables of household characteristics of food secure and 

food insecure group. The chi-square test was run to see if there is any systematic 

association between food security status and some household characteristics. 

Moreover, Logit model of econometrics was employed to identify the determining 

factors of households food security in the area 

3.4.1. Measuring Land degradation 

Land quality index is taken as proxy variable for measuring land degradation at farm 

household level. Land quality index was computed using weighted parameters for 

different indicators of land quality. The indicators included are slope gradient, soil 

depth and severity of so il erosion of a given farmland at plot level. Each of the factors 

is beli.eved to reflect the extent of land degradation in farmers' farm plots. Farmers 

allocated the total number of their plots to the different indicatoi's with there 

respective leve ls, given a va lue of I for very high, 2 fo r high, 3 for moderate and 4 for 

low. Hence, a land quality index for each farm households developed by analyzing the 

total score of each factors with respective total number of plots. 

43 



Metiiodology oItlIe study: Method 0./ lJa!a A llaly~'L\ 

Land Quali ty index is given as: 

v --------------------------------------------------( 1) 
LQl y 

}=1 

Where, 

LQly indicate land quality index for the farml and Y 

Xj - 1,2 ... 4 variables used to determine the scale 

V is number of indicative variables 

3.4.2. Measuring Food security status 

Food security status at the household level was measured using household kilo caloric 

acquisition method. Hence, dietary intake is used as a proxy to measure household 

food security status. Precaution was taken when the list of foods was prepared in the 

questiOlU1aire to be detailed and exhaustive. Hence, prior to the survey time all the 

possible food type exclusively identified through informal survey with female 

household heads. Thus, household consume a variety of food, mainly from purchases 

that are converted into their calories using ENHRI (1998) food composition table, and 

hence households that exceeds 2100 cal per person per day are food secure and below 

food insecure. 
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4. DESCRIPTION OF THE.STUDY AREA 

4.1. Description of the study area 

4.1.1. Geographic position and Location 

Sekota woreda is located between 12° 23 ' and 13° 16' north longitudes and 38° 44' and 

39° 21 'east latitudes, It extends for about 98 km in the north south direction and 67 km 

-----min-tlre-east-weshliTect1uIl, It has cOl11pachhapc; amhm mea of 30SS-km' (3EAA-,--------

2001), The district is located in the eastern part of Wag Himra Administration Zone 

(WHAZ) of the Amhara National Regional State (ANRS). WHAZ, which is one of 

the II administrative zones in ANRS, represents the Agaw ethnic group and comprises 

of 6 Woredas namely Sekota, Dehana, Gazgibla, Abergelle, Sihala and Ziquala. 

Sekota shares borders with Ziquala Woreda in the west, Dehana and Gazigibla 

Woredas in the south and southwest, Tigray National Regional State in the North and 

east, North Wollo Zone in the south, Sekota town, the capital of the zone, is 720 km 

,North of Addis Ababa and 540 km north east of the regional state capital, Bahir Dar. 

4.1.2 Population 

The result of the 1994 population and housing census showed the total population of 

Sekota was 130,229 in the year 1994 and projected to reach 167,504 in the year 2006. 

(BOPaED, 2004). According to this projection it is expected that about 92% of the 

population lives in rural areas residing in 33 Kebeles and the remaining 7.2% in 

Sekota town with the total density of the rural population of 53,7 persons per square 

kilometer. Women constitute 49.9 % of the total population. 

45 



Description of tile study area 

" " 
Sekota woreda 

Legend 

" c::::J woreda boundary " 
Sekot. Ro.d 

- Dry-weather rQads 

Sekota River 

" Type " - Marnrlver 

• 'own 

" " N 

A 
" " I(,IOme !e~ 

" 
, 0 " " 

" " " " " 

Figure 3 Map of the study area 

Source: Own Construction using available data 

The major etlmic group in the Woreda is Agaw, however about 52 % of the 

population speaks Amharic, 45% Agewegna (Himtigna) and 3% Tigregna. Orthodox 

Christianity is the dominant religion (99.5%) and other religions in the Woreda 

include Muslim (0.4 %), Protestant Christians (0.04 %) and some other religion 

(0.06%) (WADO, 2006). Agriculture is the major enterprise on which the livelihood 

of the rural population depends on. Only 0.5 % of the rural population collects its 

.livelihood from non-agricultural activities like handicraft, trade and being hired as 

casual and daily laborer. 

46 



De;'cripliull UJ i/l e ;'/lllly lIrell 

4.1.3. Topography and soil type 

Undulated terrain marked the topography of the Woreda. The topography of the area 

consists of a chain of mountains. hills, valleys and cliffs that exposed the natural 

. resource for severe degradation mainly due to erosion. The hills and cliffs are stony 

and rocky covered by very sparsely scattered vegetation. Valley bottom and plateau 

are suited to agriculture . Generally, flat land and land with gentle slope is scarce and 

comprises only 27% of the total area Hilly topogmp 'covers about 36% of the area 

while valley, ups and downs and marshy area make up 2%, 34% and I % of the 

Woreda, respectively (SERA, 2001 ).Regarding the soil type, red soil is the 

predominant soil type in the Woreda constituting 50.9%. The second most abundantly 

found soil type is gray soil (35.2%) followed by black soil (8.3%). The proportion of 

' Iarld with brown soil is only 5.6%. 

4.1.4 Climate 

The major environmental characters of the Woreda are given in Table 1. The Woreda 

includes areas with low elevation, Tekeze Valley, and peaks (Mount Bella) with 

elevation of about 3715 m.a.s.l. The meim annual rainfall of the Woreda ranges 

between 400 mm and 1386 mm. Thus, computed 30 years average rainfall data 

depicts that the woreda receives very minimal rainfall. (See Annex III). The Woreda , 

generally, has a higher armual evaporation amount than the precipitation it receives. 

Lack of sufficieat rainfall for both crop and animal production is the major 

agricultural bottleneck of the Woreda. The area is characterized by sub moist major 

agro ecological zone with SM2 (tepid to cool sub moist mid highland) and SM! (hot 

to warm sub moist lowland) (SERA, 200 !). 
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. Table 2 Background data on C limate of Sekota Woreda 

Character Lowest Hi!!hest 
Rainfall 400mm 1386 mm 
Evaporation 1044 mm 1798 mm 
Mean max temp. 12.88°C 32.92 °c 
Mean min temp -1.11 °c 16.76 °C 
Absolute max tern 15 °C 36 °c 
Absolute min tern -3.0 °C 13.8 °c 
Elevation 1086 m.a. s.1 3715m.a.s.1 
Source: W ADO, 2006 

4.1.5. Land use and fann ing system 

Sekota Woreda has a total area of 305,771 ha. From this area, only 16.02 % is used 

for crop production. About 36.4 % of the Woreda is non-usable at present. Area 

covered by bush constitutes 37.8% whi le only 0.0 I % is under forest cover. Area 

allotted for grazing and road construction has 3.2% and 6.5% proportion shared fro m 

the total area, respectively (W ADO, 2006). 

The dominance of crop to li vestock in the farming system varies based on the agro-

climatic zone. The mid altitude areas are dominated by crop cultivation. In the 

lowlands livestock rearing is an important enterprise as to crop production. Fanners in 

the mid-altitude area grow many crops including cereals, pulses, oil seeds, fruit and 

horticultural crops. However the maj o: crops in terms of both area and production in 

the woreda for are teff, barley, sorghum, wheat, fababean, filed pea and sesame. 

Source of draft power is a critical problem to the area. Hence about 19% of the 

farmers produce crop by hoe culture. The crop production is totally dependent on 

traditional farming practices and farm implements. Irrigation agriculture constitutes a 

very small fraction (1.3%) out of the total area on which crop is produced. 
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There are about 251,591 head of li vestock and 80.204 poultry. Of the li vestock 

population number of cattle const itutes 39. 12%. The remaining heads of li vestock are 

composed of goats (36. 15%), sheep (1 8.9%), donkeys (5 .2%), mules (0.6%) and 

horses (0.03 %). Bee keeping and poultry is an integral part of the animal husbandry 

. in the study area, both are mainly practiced under traditional system, and the level of 

their productivity is very low (W ADO, 2006). 

4.1.6. Infrastructural facilities 

Water and energy sources: The mall1 sources of water for drinking and other 

purposes are rainfall , ri vers and springs. In the Woreda, there are about 25 ri vers of 

which majority are perennial and have a potential of irrigating about 1,021 hectares of 

land (W ADO, 2006). 

However, ironically, only about 13,902 (8.3 %) out of the total of 167,504 people of 

the Woreda have access to potable wate:·. The remaining population gets its water 

requirement from spring. dug wells, collected run-off and rivers in the proportion of 

75,9.5,5.0, and 2.2 per cent respecti vely (WADO, 2006). 

Transport and Communication: Due to the emphasis given by the present 

government, within the last decade, about 515-km all-weather roads were constructed 

which connect Sekota town with Tigray, Northern Wollo and the two Woredas of the 

zone (Zikuala and Dehana) and acquired access to a semi-automatic telephone 

service. However, the telephone services are not exte~ded to the other small towns of 

the Woreda . 
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Education and Health Service: According to the 1994 census (CSA, 2004), the 

illiteracy rate of the total population was as high as 94.8 % and in the rural areas it 

was even more (96.0%). However, government and NGOs have built about 24 

elementary and junior secondary schools since 1992. Before that there were only 

seven elementary and one high school in the study area. 

ealth acilities are not much different from what is seen in education. For the 

entire Waghimera zone, there is only one hospital with 20 beds, one health center, 

eight clinics and four health posts. However, more than the infrastructure skilled 

manpower and lack of equipment limit the utilization of the existing facility to its full 

capacity (W ADO, 2006). 

4.2 Food Security Status of the Household 

This study measured household food security in terms of the adequacy of dail y kcal 

consumption per adult equivalent of each household. Sampled households reported 

that over 10 food items were used for consumption during the last 14 days prior to the 

. survey period. The most commonly eaten foods items are made of mostly from 

cereals that include teff, sorghum, barley, wheat and field pea. To some extent farm 

households also consume food items made of pulses s)lch as safflower, noug, sesame, 

linseed, livestock products (butter, milk and honey) and vegetables. 

For the purpose of this study, the concept of food security is defined as the extent to 

which total household energy consumption per day to meets its subsistence 

requirement. Accordingly, household consume a variety of food , mainly from 

purchases that are conve11ed 111 to their calories using ENHRI (1998) food 
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composi tion table, and thus, those households beyond the minimul11 recommended 

caloric requirement level (? 2100 cal per person per day) were deemed to be food 

secured, henceforth the term food secure referred to those households) and otherwise 

food insecure. 

Table 3 Distribution of Sample Households per capita kilocalorie available 

fi.iffi c·alurie-p"eqrcnon per-da;, N % 

601-1100 38 27.5 

1101-1600 33 23 .9 

1601-2100 24 17.4 

I 
2101-2600 16 11.6 

I 
2601-3100 15 10.9 

3101-3601 12 8.7 
, 

Total 138 100 
I 

Source: Own survey, 2008 

Likewise, the results of this computation revealed in Table 3 depicts that the energy 

consumption of households in the study area ranges from 600 to 3600 Kcalorie, this 

indicated that there is a huge gap Kcalorie per person per day level among the 

sampled household . Regarding the status of households based on their food security 

level, 68.8% of the sample households were found food insecure while 31.2% of the 

sample households food secure. 
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5. RESULT AND DISCUSSION 

. This Chapter, which is divided into three major sections, bring to light the major 

findings of thi s study. In the first section demographic, socioeconomic, biophysical 

and institutional characteri stics of the total sample . households (n= 138) and their 

relationship to household 's food secmity. status is presented using descripti ve and 

bivariate analysis. The total sample households are thus categorized into two groups, 

as food secure households (n=43) and food insecure households (n=95).The former 

makes 31 .2% while the later 68.8% of the total sample households, respectively. The 

second section provides results of analysis on the linkage between land degradation 

and household ' s food security status using both qualitative and quantitati ve data, so as 

to provide better understanding on the interaction between land degradation and food 

security status in the study area. The third section illustrates the perceive causes of 

food shortage and households coping strategies in the area. 

5.1 Demographic, Socio-economic and Farm Characteristics 

5.1.1 Demographic Characteristics 

5.1.1.1 Sex and Marital status 

Majority of the sample household (87.7%) were male headed households while the 

remaining 12.3 % of the respondents were female headed households. In the study area 

like other northern parts of Ethiopia, there is a cultural barrier towards female 

involvement in fa rming activities suc!) as plowing. Thus, female-headed households 

who have lesser availab le active labor are ob liging them to engage in sharecropping 

amlllgement, which in turn substantiall y decrease their production. Therefore, the 

result of food security status by the sex of the household head indicated that among all 
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-_._-----_._ ---_._-----
food secure households 90.7% belong to male headed households whi le the remaining 

9.3% we;'e female headed .. On the other hand, among all food insecure households 

86.3% were male- headed, while the remaining 1.3.7% were female-headed 

households. Thus, percentage figu res fo r femaie hcuseholds reveal larger tendency to 

food insecurity (13.7%) than food security (i.e. 9.7%) (See Table 4 overl eaf). 

However, the chi square test showed no significant association between household 

----.-hllead-seJHill('HeeEi-se&HFity-statu~------_____________________ -+ 

Regarding the marital status of the households, about 75.4% of sample households 

were married while 21.1% and 3.6% were divorced and widowed, respectively. 

Similar to the sex of household heads, there is no significant association between 

marital status of the households and food security status. 

5.1.1.2 . Age and Educational Status 

Table 4 overleaf, presents the mean age of sampie household heads, by food security 

. status. The mean age of food secure households is 41.7 years while the figure for food 

insecure households is 39.05 years. The statistical analysis by t-test revealed that 

lllean difference in age between food secure versu's food insecure households is 

significant at 5% significance level. This shows as age of the household head 

increases the likelihood of being food secure increases. This is probably due to the 

fact that when age increases through experience, the capacity to avert risk and 

possibility of possessing higher productive assets (i .e. fa rmland and livestock) also 

increases and thus the tendency :Jf bcing food secure increases. 

An educated farmer is able to use modern agricultural technologies, perform farming 

activities based on cropping calendar and manage resources properly. All these factors 
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boost production and improve availability and accessibility of enough food. The 

survey result showed that, 42.8% of the sample household heads were literate, while 

57.2% were illiterate. The survey result indicated that food secure households (46.5 

%) are more literate than food insecure households (41.1 %). However, chi-square 

result revealed no systematic association between educational status and food security 

status of the sampled household heads. 

'l'aiJh: 4 ff) aplric-charactcrisl"ics-oJ-Sflm1lle-lwuseh oIds 

r Status of Food security 

Food insecnre Food secure Total 
N % . N % N 

Sex of the household head 
Male 82 g6.3 39 90.7 12 1 

-
Female 13 13.7 4 9.3 17 

Marital Status of household head 
Married 69 72.6 35 81.4 104 

Divorced 23 24.2 6 14 .0 29 
Widowed 3 3.2 2 4.7 5 

Educational status 
Illiterate 56 58.9 23 S3.5 79 

Read and Write 23 24.3 7 16.3 30 
Primary Education 16 16.8 12 27.9 28 

Secondary Education 0 0 I 2.3 1 
Educationa l status by category 

Illiterate 56 58.9 23 53.5 79 -_. 
Literate 39 41. ! 20 46.5 59 

Mean SD Mean SD Mean -
Dependency ratio 1.57 0.9114 1.25 1.033 1.47 
Age of the Household Head 37.83 9.342 41.74 10.50 1 39.05 
Household Size 5.47 1.878 5.14 2.007 5.37 
Source: Own survey, 2008 

. Note: * Significant at 10%, ** Significant at 5 % , ,,** Significant at 1% 
NS: Not Significant 

5.1.1.3. Household size and Dependency ratio 

% 

87.7 
12.3 

75.4 
21.1 
3.6 

57.2 
2 1.7 
20.3 
0. 7 

57.2 
42.8 
SD 
1.004 
9.849 
1.918 

X2 
Statistics 

0.S26(NS) 

1.966(NS) 

2.1l1(NS) 

0.360(NS) 

t-statistics 
-1.690' 
2.191 •• 

-.947(NS) 

The mean size of the sample households was 5.37 persons which is above the national 

average famil y size of 4.9 persons per household (CSA, 2001). The mean household 
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size of food insecure and secure households was 5.47 and 5.14 persons with standard 

deviation of 1.87 and 2.00 persons, respectively (See Table 4 above). There exist a 

slight difference in mean household size of the food insecure and food secure 

household as the former group has a relatively larger mean size of households than the 

later. Nevertheless, the t-test result showed that there is no significant difference 

between the mean household sizes of the two groups. These averages may mask 

-----+ilmllportanHl-i-ffefeflees-aHlGIlg-i-l00sehGlds----With-Les.l'-'-'~llL_'_"''lJd''__''''e"c!!ur'_'i!,Jt ,,-!""--'-'--=~ _______ ---I-

consider the sheer size of households. So, further investigation with regard to age 

compositions of the household members is important to uncover its influence on food 

security. 

According to CSA (2001), the national dependency ratio was 101 implying that every 

100 persons which are in economically productive age group have to support 

additional 101 economic inactive persons. The mean dependency ratio of sample 

households was 147 with standard deviation of 100.4. The mean dependency ratio for 

. food insecure and secure households was found to be 157 and 125 with standard 

deviation of 91.14 and 103 respectively (See Table 4). The food insecure sample 

households have quite lager number of economically inactive family member as 

compared to the food secure sample households. The t-test result revealed significant 

mean difference between the two groups at 1 % significance level. This means the 

larger the number of economically inactive. family members in a household, the more 

household is becomes food insecure than food secure. In other words, fami ly 

members in age range of 15-64 years have to support not only themselves, but also 

. additional dependent members in the fami ly, which increase the need for food and 

other basic necessities in the household. This is particularly true in a dry land 
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environment (i.e . with unpredictable rainfall pattern) where intensive labor is required 

to perform most of the agri<;ultural activities in time. 

5.1.2 Socio-economic and Farm characteristics 

5.1.2.1. Labor availability and off-farm Activity 

In the study area, labor is an important resource in the farming community. Fanners 

----,m""'a;-,inrtlyV?id~ld 011 faIlliiytaborfortheirfa t 111 dctivitie's-and-stlcia!-put'peses-o-The-tet-al---------+ 

size of labor is computed by converting the available labor in the household into man 

equivalent index (See Annex i). The mean total labor in man equivalent of the sample 

households was found 2.39 with standard deviation of 0.86. The mean labor of food 

insecure and food secure households was 2.36 and 2.46 with standard deviation of 

0.85 and 0.89, respectively. The result indicates that food secure households have 

relatively more family labor than food insecure ones. Moreover, the statistical 

analysis by t-test showed significant mean difference between food secure and 

:nsecure groups in their total labor size at 10 % significant level (See Table 5). 

Although fa rmers in the woreda have land shortage and cultivate small holdings, 

they face labor shortage for some critical farm activities. These critical seasons / 

activities include, weed ing, harvesting and pilling of crops. Out of the total sample 

households, 60.9% reported shortage of labor to perform farming activity. Of these, 

64.2% and 53.5% were from food insecure and food secure groups respectively. It 

seems on surface that, food insecure households experience more labor shortage for 

farm activities than food secure. However, the result of chi-square result revealed: no 

systematic association between labor shortage problem for farm activities and food 

security status of the sampled household heads. 
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To tackle this problem of labor shortage farmers in the area have evolved an age-old 

labor sharing arrangements which is also common in other parts of the country. 

Thus, the popular way of overcoming labor shortage, especially for the major labor 

demanding agricultural tasks, is the use of the traditional mutual labor exchange 

arrangements as reported by majority of the sampled households (77. 1 %) namely 

----Lbliji-nflf)ebayHind-WelJef'6· f;-, ----------- ------------- ----l 

. Lijinfl Debayf is a reciprocal labor sharing arrangements where farmers help each 

other at times of peak labor demanding seasons among farmers with smaller land 

holdings. Wobera, on the other hand, is an arrangement, which is practiced mostly by 

' rich' and 'middle' class farmers who rent in others crop land and cultivate more than 

the average land holding, in which the host farmer is expected to serve foods and 

drinks for the assisting farmers. In this case reciprocity is not expected. Conversely, 

farmers who are unable to cultivate their land , mainly, due to the lack of oxen or 

seed shortage or landlessness, are employed as casual laborers for labor demanding 

farming activities. Most female header! and few 'rich ' households are engage in use 

of this arrangement. The wage for labor varies between 4 to 10 birr per day 

depending on the season. In bad season, when there is drought and food shortage, 

wage goes as low as three birr per day and goes up in good seasons. Likewise, 

15.5% of sample households hired lahorers to tackle their labor shortage. It makes 

16.4% of food insecure and 13% offood secure households (See Table 5 overleaf). 
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Table 5 Summary of Socio-economic and Farm characteristics 

Slatus of HH food security 
Food insecure I Food secure Total X2 
N % I N % N % Slatisti cs 

Do you face any labor shortage last year for youdarm activity? 
No 34 35.8 20 46.5 54 39. 1 

Ves 61 64.2 23 53.5 84 60.9 
TOlal 94 100 43 100 138 100 1.429(NS) 

Mechanisms used for so lvin g labor shortage prob lem? 

Hired labor 10 16.4 3 13 13 15.5 
Traditional labor arrangement 46 75.4 17 73.9 64 77. 1 

Both I 1.6 I 4.3 2 2.4 
I,one 14 0.0 I ~ 0.8 0 (NS 

Do you involve in off farm activity? 
No 68 71.6 37 I 86.0 105 176. 1 

Ves 27 28.4 6 I 14.0 33 23.9 0.022* 

Land size (ha) Calegory 
Landless 17 17.9 8 18.6 25 18.1 

0.\-0.5 21 22.1 5 11.6 26 18.8 
0.51-1 31 32.6 13 30.2 44 31.9 
1.1-1.5 10 10.5 5 11.6 15 10.9 

1.5-2 6 63 5 11.6 II 8 
Graler Ihan 2.01 10 10.5 7 16.3 17 12.3 3.606(NS) 

Total number of farm plots categories 
\-2 47 49.5 12 27.9 59 42.8 
3-4 34 35.8 18 41.9 52 37.7 
5-6 I I 11.6 10 23.3 21 15.2 
7-8 2 2. 1 3 7 5 3.6 
>9 I 1.1 0 0 I 0.7 8.554* 

Mean SD Mean SD Mean SD t-Statistics 
Total Household labor 2.36 0.858 2.46 0.892 2.39 0.8669 0.6 \6* 

Source: Own survey, 2008 
Note: * Significant at 10%, NS: Not Significant 

Off-farm income generation activities: [n the study area, the most common off-farm 

activities are petty trade, employment as a daily laborer in near by towns and 

preparing local foods and drinks and few craft works. Due to very limited nature of 

income and return from these activities, most farmers do not consider off-farm 

income as a primary income source. Therefore, it has a supplementary role . The scope 

to diversify their cash income through employment in off-farm or non-farm activities 

appears very limited. According to the survey result, out of the total sample household 

heads, only 23.9% reported involvement in off farm income generating activities. 
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More food insecure households (28.4%) were found to engage in off-farm acti vities 

than food secure (14.0%) households, which clearly showed the ex istence of fewer 

opportunities and a near negligible contribution of income from those activities to 

food security. 

5.1.2.2. Land size and Ownership 

Owing to dry-land nature and rugged terrain of the woreda, land is a very critical 

resource to households. Farmland possess ion means a lot to the rural livelihoods in 

Sekola. Farmers who own farmland are richer, in relative terms, than those who do 

not. As land is a public property owned by the state, fanners have only usufructuary 

right to the plots of farmland they are entitled to. There are a large number of farmers 

who own no farmland at all to till and some with very small plots. 

As indicated in Table 5 above, landless farmers and farmers owning less than or equal 

to 0.5 ha of farmland make up 18 .1 % arid 18.8% of the sample households, 

respectivel y. The maj ority of landless farmers in the area are young (i.e. those in age 

group between 21 and 41 years), as no redistribution was made after 1993. Thus, it is 

very difficult for younger fanners to establish house and begin proper marriage life as 

a separate economic as well as domestic unit, given that it absolutely demands access 

to land. Thus, young farmers are presently the major victims ofland-less- ness. 

The size of farmland owned per household has been shrinking for so long due to 'the 

ever-increasing human popUlation and the severe problem of land degradation in the 

farmland which has transformed most of the farmland in area unfit for cultivation. On 

top of this, further expansion of the farmland is not possible as the potential is limited 

by the rugged nature of the local topography. Out of the sample households 31.9%, 
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have land size of 0.5 - I hectares. Majority of the sample households (68.8%) were 

fo und to have land size less than one hectare, which is even less than the average bind 

holding of the study area. This clearl y shows that larger proportion of the sample 

households own small landholding less than the national average of 0.9 ha, upon 

which their food security and other necessities must be obtained. About 10.9% of the 

sample households were entitled to have land size in range 1-1.5 hectares: Onl y 20% 

---~'e9f-the samJlle-heuscl!G~re-fGund-tG-ha-¥e-mOr.e-thal1---L.5-hectares-(.set:-J..aolt:-.1.J--_______ --+ 

The mean land size of owned by the sample households was 1.06 hectares. 

The survey result presented, in Table 5, show the mean land holding of total sample 

households by food security status of household's. Thus, the mean land holding of 

food insecure and food secure households was 0.99 and 1.24 hectare, respecti ve ly. 

The t-test result showed no significant mean difference between food-secure and 

insecure households. 

On the other hand, the mean cultivated land of total sample households was 2.02 

hectares, while the figure for food insecure and food ~ecure households was found to 

be 1.82 and 2.47 ha per household, respectively (See Table 6 overleaf). The statistical 

analysis showed that there is a significan t difference in size of cultivated land between 

food insecure versus food secure housf.holds at 5% significance level. This indicates 

households with larger cu ltivated land had more access to enough food and became 

food secure. This is probably due to the fact that, in the study area use of inputs like 

. chemical fertili zer and improved seeds is very limited. Therefore, the option taken by 

food secure households was to increase production by increasing area of cultivated 

land thrcugh either inheritance or renting and in some cases sharecropping. 
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The mean rented in land size of the sampled households was 0.97 ha. The fi gure for 

food insecure and food secure households was found to be 0.85 and 1.23 ha per 

household. As indicated earlier, there is no significant mean difference in land size 

holding between the two groups, but there is significant difference in size of land 

rented in between food insecure and food secured households at 10% significant level, 

which contributed to significant mean difference in size of cultivated land of food 

----s"'e"'c"u'"'re...",arnnldfoud-insectlre-fie)tlsehekls,--------------
--------------~ 

Table 6 Summary of Farmland characteristics of sample households 

I-----oF""o",o.=.d Sec uri :y Status HH 

Food inse cure Food secure Total 

Mean S D Mean SD M SD t-Statistics 

Size of cultivated land 1.82 I .285 2.47 1.693 2.0230 1.45 139 2.521** 

Size of owned land 0.9866 0 .9854 1.2430 1.1 353 1.066 1.037 1.349(NS) 

Size of rent in land 0.8526 I .0458 1.232 1.3533 0.9710 1.158 1.798' 

Total number of lots 2.94 I .835 3.79 1.712 3.21 1.834 2.553** 

Land Quali Index 8.84 5 .752 10.96 5.613 9.509 5.773 2.020** 

Source: Own survey, 2008 
Note: * Significant at 10 0

/ 0 , ** Significal It at 5 Ufo , NS- Not Significant 

5.1.2.3. Farmland fragmentation 

Due to shortage of adequate cropland with .similar fertility level, having land at more 

than one place is not an exception but it is rather a norm. Added to this, their land 

holding is scattered in more than two places to create equitable share of the 

relatively ' better' land during the land redistribution in 1993 . 

It was noted during the focus group discussion that, III the study area land 

fragmentation is perceived by farmers both as an advantage and a problem. The 

positive side, from their view point, is that it provides a good opportunity to produce 

different crops on different soil types and fertil ity status which can be considered as 

risk aversion strategy during crop failure. On the contrary, the negative side is that , it 
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demands extra labor to look-over the crops, protect from wi ld animals and transport 

. implements and produces from and to the plots. However, most fanners consider it as 

an inevitable and desirable system to create equi table farmland distribution. 

In the same token, the fi eld survey data reveal a substantial difference with respect to 

the total number of farm plots that sample households own. The total number of farm 

-------...plmsllmrsmnpi'eimnsehutds-owneci-was-ffrtlfld-t&-fange-from- l-te- I-3--j}lot.s..-Majou· l.;¥-----------{ 

of the sample households (42 .8%) reported they have one or two farm plots. The 

remaining 37.7%, 15 .2% and 4.3% of sample households own 3-4, 5-6 and more 

than7 plots respectively. (See Table 5) 

Furthermore, the mean number of farm plots for food 'insecure and secure households 

was found to be 2.94 and 3.79, respectively with significant mean di fference between 

the two groups at 5% significant level. This entail s that households with higher 

number of farm plots tend to be food secure. The probability of having more number 

of plots is related to an increased size of total cultivated land through inheritance or 

renting, which provides a good opportunity for farm households to produce more both 

in amount and variety of crops. (See Table 6) 

5.1.2.4. Farmland Quality 

Having access to quality land is a critical input for both crop and li vestock production. 

On the contrary, poor land quality leads tc lower yield which necessitate decline in 

food production by the household. Hence, qual ity of farm land is an important farm 

characteristi c which determine household food security status. In thi s study, quality of 

farmland is assessed based on farmers' own j udgmental decisions to di fferent 

. weighted attributes of la!1d quality index and it is considered as a proxy variable to 

62 



Result and Discusion: Demographic, Socio-economic allll Institutional Chamcteristics 

measure the extent of land degradation on farm plots. Selection of indicators to land 

quality index was made based on perspective of the local fanners ' to a better farm­

land. The indicators incl uded are slope variation, soil depth difference and severity of 

soil erosion on a given farmland at plot level that provides the extent of soil eros ion 

problem on farm plots . Therefore, households with high land quality index are 

assumed to have better farmland quality. 

Table 6 illustrates the result of land quality index for the sample households. 

Accordingly, the mean land quality index was found to be 9.5 with standard deviation 

of 5.77. The mean farmland quality index for food insecure and secure households 

was found to be 8.84 and 10.96 with standard deviation of 5.75 and 5.6 1, respecti vely. 

The t-test result revealed that, there exists a significant mean difference at 5% 

significance level between the two groups. This resu lt was in agreement with the 

expectation that higher land quali ty index has a positive impact to household food 

security status. Thus, household with higher land quality index are likely to be more 

food secure than households with low land quality index. 

5.1.2.5. Livestock ownership 

In the study area, where crop production ' is unreliable occupation, livestock make 

momentous bestowal to the livelihoods of farmers and is a source of self-rel iance 

against income shocks. Livestock species that are generally kept to make-up the 

livestock resources in Sekota woreda include cattle, goats, sheep , donkeys and 

mules. Bees and poultry are also other enterprises practiced very widely in the area. 

Livestock are maintained in the study area for draught, milk, meat, egg . and mainly 

for sale purposes. They are also considered as a productive asset for the household . 
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Fanners conventionally refer to their li vestock as Genzeb , reflecting a high value set 

attached to livestock holding in the local area . 

The average numbers of livestock holding between the two groups of sampled 

households is different. In order to mai<e comparison of th~ herd size between the 

sample groups, the !lerd size was converted into. livestock units (LU) based on Storck 

---~cU-aj. (199 I-j,(l;ee-A.ppeud.i.x-i.i+--M=l:,-di= ifi.cati . .oonn-<.ollf-lIDi v/..t:e:srclCK.-LWlWlng...l>LI.ill:: _______ _ 

prime strategy in all the cases where farmers trad itionally practice to minimize the 

ri sk of vulnerability to recurrent drought that occurs in the area. Keeping various 

livestock species at a time, serves as a good buffering strategy to cope up crop failure 

that occurs very repeatedly in the area. Hence, the mean herd size (excluding oxen) in 

Total livestock Unit CfLU) for the food secure households (4.08) was greater than that 

of the food insecure households (i. c. 1.76) and the independent sample t-test for the 

mean difference was signifi cant at 1% probab:lity level (see Table 7). 

Table 7 Livestock ownership by sampled household farmers 

r Status Of HH food security 
Livestock ownership in 

f-' 
Food insecure Food secure ---

TLU I 
Mean S.D Mean S.D 

Oxen 1.831 0.807 2.209 0.832 
Cows 0.810 0.903 1.070 1.183 

Heifers 0.1421 0.35\01 0.2442 045476 
Bull 0.0316 0.24255 0.1 221 043085 

Calve.s 0.1079 0.16572 0.1 744 0.22184 
Goats 04535 0.51764 . 0.6835 0.92836 
Sheep 0.0575 0.18455 0.0967 0.21247 
Donkeys 0.2947 049581 04558 0.58931 
Mules 0.0000 0.00000 0.2 116 0.9725 3 

, 

Hens 0.0439 0.06705 0. 0466 0.05640 
I Total ~c1uding oxen) 2.7682 2.278 18 4.081 3 40 1083 

Source: Own survey, 2008 
Note: * Significant at 10%, ** Significant at 5 %, *** Significant at 1 % 
NS: No, Significant 
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0.947_"-
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1439(NS) 
1.573(NS) 
1.958(NS) 

1.863** 
\.l04(NS) 

1. 665 * 
2.130** 

0.224(NS) 
7.6586*** 
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As the report from the W ADO (2006) indicates, small ruminants especiall y goats, 

comprises the largest herd size in the area. Besides, sheep and goats are very 

commonly bred to serve as milk sources and to be sold for cash need especiall y in 

desperate times of drought and food shortage. Thus, as the t test result revealed, there 

is a significant difference in mean herd size of goat in li vestock unit between food 

secure and insecure households (0.68 and 0.45 respectively) . 

. Food secure households apparently own relatively high numbers of pack animals than 

food insecure households as indicated in the above Table 7. Besides, the t-statistical 

analysis revealed that, there exists significant difference, at 5% significant level, 

between the two groups. Mules which are considered as wealth indicator in the area 

generally playa very crucial role in provision of transportation services on the steep 

slopes and mountains dominated terrain. Donkeys and mules are also used for trading 

activities and in some cases for plowing croplands. 

Oxen ownership 

Oxen are the most important production assets for farmers in mixed farming mode 

of production. A pair of oxen is an indi:;pensable input in crop production system . 

Besides in the study area, ownership of oxen is an important indicator of the wealth 

and prestige of households . Lack of oxen is one of the major reasons that force 

households to rent out farmland . It also hampers land preparation and planting as 

they can get oxen either under rental arrangements . It is only after owners complete 

their own plough or through labor sharing arrangements that the oxen-less 

households would have access to it. 
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Furthermore, high scarcity of grazing land and animal feed in the study area has 

caused major constraint to the li vestock production system. As a result, supply of 

oxen for crop cultivation is constrained by this scenario. Out of the sampled 

. households, 33.4% have no oxen, whi le about 59.9% and 66.6% of food insecure and 

food secure farm households own at least one ox, respectively. This indicates that 

food secure households own greater number oxen than food insecure households (see 

Table 8 belowJ:-T-htl".,-ttte-restths-of-ehi sqtlHfe-leSt-shewed that theHl- is-S'ystctmli!ti<::----------1 

association between oxen ownership and household food security status, at 10% 

probability level. This clearly shows the signi ficant role of draft power (oxen) in the 

rural livelihood system of the study area . 

Table 8 Number of Oxen and Agro-ecological zone 

Status of HH food security 

Food insecure Food secure Total 

N % N 1% N % X2 Statistics 
Ownership of Oxen 

Nil 38 40. 1 8 r8 .6 46 33.4 
One 37 18.9 21 48.8 47 420 
Two 18 18.9 II 25.6 29 21.0 

Three 2 2. 1 3 7.0 5 3.6 7.3 13* 

Agro ecological zone 
Woilla··deua 42 44.2 24 55 .8 66 47.8 

Dry woil/a-dega 53 55.8 19 44.2 72 52.2 l.S97(NS) 

Source: Own survey, 2008 
Note: * Significant at 10%, NS: Not Significant 

. Livestock production in Sekota woreda is based on open grazing on communal land, 

hillside and aftermath grazing. Hay is used as supplementary feed in dry periods. 

Farmers conserve crop residues in order to s upplem~nt mainly cattle during the dry 

season since they are the most vulnerable livestock species shortage of fodder. 

Moreover, the management of the grazing land is carried out by the community 

through village- level committees. Livestock production is deteriorating on the one 
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. hand because of the decline in grazing land and low biomass, and on the other hand 

because of widespread diseases. 

5.1.2.6. Agro-ecological zone 

Sekota woreda can broadly be classified into two climatic zones: woina-dega and dry 

woina-dega respectively founded on the basis of the traditional classificat ion, based 

on altitudinal differences. The agro-ecology potential has very broad dimensions 

because it includes a multiple aspects (i. e. ra infall , so il quality , so il erosion and 

altitude). Therefore, it determines the type and level of crop production in the 

particular area. 

Generally, in Sekota woreda farming system can be characterized as subsistence 

mixed fanning. The low land area (dry woina-dega) is mainly characterized by the 

low and erratic di stribution of rainfall. Farmers in this zone have livestock-crop based 

production system. Hence, the importance of crop cultivation decrease with a decline 

in altitude and farmers in the dty woina-dega mainly depend on livestock production . 

. On the other hand, the woina-dega climatic zone is characterized by relatively less 

erratic and adequate amount of rainfall. Thus, the area is suitable for growing all types 

of crops including fruits and vegetables and farmers 'in the area have crop-livestock 

based production system. 

Table 8 presents, the distribution of sampled households by their agro-ecological 

zone. Accordingly, 47.8% and 52.2% of the total sampled households were found in 

woina-dega and dry woina-dega agI'o climatic zones, respectively. Since most crops 

produced by farm households in the area are meant for consumption, diversification 

of different crop varieties has an advantage as a strategy to avert risk of crop failure. 
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As a result, it was hypothesized that farmers in the woina-dega zone are more likely 

to be food secure than those in dry wOina-dega climatic zoo~ . However, the ch i­

square analysis showed no systematic association between agro-ecologic zones of 

farm households and food security status. 

5.2 Institutional Characteristics of Sampled Households 

5.2.1. Land Security 

----JL"'an"'Q tenure as Impo 

environmental conservation in particular (Kirk cited in Kumela, 2007). The Amhara 

National Regional state issued a proclamation to rletermine the administration and use 

of rural land in 2000. Without going into the details of the proclamation, the current 

registration and distribution of land use certificate given to land holders serves as a 

good starting point to focus on the rural land problem. In the Amhara National 

Regional State (ANRS), where this study was undertaken, land redi stribution has been 

a very common phenomenon. Particularly, in the study area, respondents exposed that 

they have witnessed different redistributions programs since the previous regime. 

They indicated that the last land redistribution ,was undertaken in 1987 and 1993. 

Belief/perception on land security is one of the determining factors for fanners' to 

take risk and invest in their farmland either by adopting different inputs and 

tccImologies ar,d/or their labor on land conservation measures that can directly or 

indirectly increase productivity of land and eventually improve food security status. 

To thi s end, household heads were asked whether they perceive a risk of loss of their 

plot of land in the future through land redistribution. Thus, majurity (8 1. 9%) of the 

households did not anticipate loss of their fa rm plots in the future while few (18.1 %) 

felt loss of their farmland in the future through land r~distribution(See Table 9). Th is 
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IS pro bably due to the recent development in providi ng fanne rs use right of land 

certificate which has contributed positively to their tenure security. However, the chi ­

square result showed no significant association between land security and household 

food security status. 

5.2.2. Land tenure arrangements 

Involvement in informal land exchange arrangements is common in the study area due 

to the prevalent problem of land shortage as a result of increasing population pressure. 

In addition, severe land degradation in the woreda has transformed a v.ast area of 

. farmland out of production . In effect, all these factors have resulted in criti cal 

shO!l age of land. As a way out; renting of land and share cropping have recently 

ev.olved as a strategy to acquire optimal size of .cropland to produce food for 

household consumption and to cope up with the ri sk of crop failure. As such, 'the 

prominent share c;'opping arrangements in the study area are outlined below: 

'Megajo' or ' Ekul': A farmer with a better economic condition, in most cases those 

who have oxen, rents-in land from another farmer and cultivate the rented-in land 

. with their own inputs. The net amount produced is then divided equally between the 

landowner and tenant (sharecropper). The straw remains with the tenant 

( sharecropper). 

A condition where the landowner gives land and half of the seed : This system is 

different from the previous, in that,the amOUf!t produced and the straw is shared 

equally. 

A condition where the land is considered ilJfertile : Here the amount produced is 

shared with a ratio of 4 into I or 5 into I in favor of the tenant. 
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The above discussed share cropping systems are temporary transfer of land which 

favors farmers with a better "economic condition to get a chance to culti vate a 

relatively large size of land than what they legally own. On the other hand, the poor 

farmers obtain some income, or else they would be unable to get any return from their 

land. Without, 'Megajo ' and other customary insti tutions, which are important 

adaptation mechanisms used in study area, the food economy of the woreda would 

have been in serious crisis, Nevertheless these institutions have their own drawbacks. 

Firstly, the transfer of land rarely extends beyond one or two harvest seasons which 

put neither of the party to make long-term plans or properl y utili ze and ma intain the 

land . Secondly, there is lack of fl ex ibility in terms of cropping since the poorer 

landholder will be more eager to have his/her land planted with directl y consumable 

food crops. 

Table 9 Land tenure and Extension service 

Food insecurity Food Security 

N % . N % 

_Do you fell that you will loss your farlll plots in the future? 
No 68 85.0 27 75,0 

Yes 10 15.0 8 25 .0 
Visit by the Development Agent 

No 24 24.5 12 

Yes 71 75.5 31 
Training in soil and water conservation 

No 69 72.3 32 
Yes 26 27.7 I I 

Availability of modern SWC measures in farmland 

No 50 52.6 15 
Yes 45 47 .4 28 

Have you taken soil fertility management training? 
No 75 78.7 3 1 

Yes 20 2 1.3 12 
Have you applied Manure on your cultivated land? 

r- No 37 38.9 'i 1 

t Yes 58 61.1 38 1 
Source: Own survey, 2008 

27.9 

72. 1 

74.4 
25.6 

34.9 

65. 1 

7 1.4 
28.6 

I J .6 
88.4 1 

Total 

N % 

95 81.9 

X2 
Statistics 

18 18.1 1.675(NS) 

36 25 .5 

102 74. 5 0,183(NS) 

101 73.0 
37 27.0 O,065(NS) 

65 47. I 
73 52.9 3,742* 

106 76.5 
32 23.5 0,859(NS) 

42 30.4 
96 69.6 10.435** 

Note: * Significant at ItJ%, ** Significant at 5 % , NS: Not Significant 
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5.2.3. Access to Extension'service 

. In a country such as Ethiopia, where the majority of the farmers are illiterate, 

agricultural extension plays a significant role in assisting farmers to identify and 

analyze their production problems and make them' aware about opportunities for 

improvement. Hence, the effectivene~s of the. various production inputs partly relay 

upon the availability of sound agricultural extension services at community levels. To 

this end, the Woreda Agricultural and Rural Development Office (W ADO) is 

providing thi s service in the area. Two to three development agents are ass igned at 

each farmers training center (FTC) in each kebelcs to give reliable and continuous 

technical support and advice. Extension agents contact farmers on an individual basis, 

though farmers who have suitable plots in adjacent locations are teamed up for 

demonstration. As indicated in the Table 9, about 74.5% of the sample households 

responded that they were visited by development agents, and there is al so no 

significant difference between the two groups with regard to visit by the development 

agents. But, most complained about the insufficien~y of the service . 

S.2.4. External intcrvcntions on Natnral Resource Management 

Table 9 provides an over VIew of proportion of sample farm households who 

participated in Natural Resource Management practices. Major areas of intervention 

in rehabilitating the degraded land of Sekota woreda are mainly in Soil ancl water 

conservation measures (SWC) and fert ility management practices. These are 

discussed in the proceeding sub-sections: 
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Soil and Water Conservation 

Although irreparable damage has occurred in the study area due to the extensive soil 

erosion on farmlands, on ly very littl e has been done in controlling so il erosion. This is 

because prior to 199 1, the area remained to be a major war zone in the Derg regime. 

Then after, the woreda agriculture office and NGOs working in the area have given 

t the roblem and have initiated a develo ment intervention roo ect to 

control soil erosion since 1995. The interventions include construction of stone/soi l 

bunds, stone/soil terraces, diversion channels, gully .stabilizers and safe waterways 

through mass mobilization and food for work program. Moreover, since 2004, 

corrununity level natural resource management activities have been implemented 

mainly through Safety net program which was funded by USAID. 

Out of the total sampled househo lds, 52.9% reported they implemented modern soil 

and water conservation measures on their farmland. A higher proportion of food 

secure households (65 .1 %) used modern SWC than to the food insecure households 

(47.4%). (See Table 9). Parallel to this, the chi-square test showed significant 

systematic association at 10% significant leve l between implementation of modern 

SWC and food security status. This association can be attributed to labor intensive 

nature of most SWC measures (i.e. stone terrace), as food secure households have 

relatively higher size of active labor to perform such activities in their farmland than 

food insecure households. 
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Soil fertility management 

In the study area, farmers undertake a range of so il fert ility management practices to 

maintain and/or improve soil fertility status. During the focus group discussion, 

farmers mentioned the fo llowing fertility management practices; app lication of 

organic matter like animal manure, household trash ar:d crop residues, SWC measures 

to control erosion and to some extent there are fanners who use chemical fertili zer. 

Furthermore, farmers also use crop rotation through alternating legumes in theiJ:..furml-_______ _ 

field. (E.g. teff-fababean or fie ld pea) 

Earlier farmers had low perception in use of manure to improve soil fertility. But 

currently, there is a higher tendency of using manure in most areas of the study area . 

Since 1997, with the intervention of Extension Package Program, farmers have been 

thought the importance of manure in soil fertility management practice. Since then, 

some fanners who have the access to manure have been applying it on their fields. On 

the other hand, cow dung is mostly used as a source of energy and for making 

Mugogo'cap. Presentl y, due to the growing scarcity of fuel wood fro m time to time, 

selling dung cake in Sekota town has become a common practice among poor farmers 

in WOina-dega parts of the woreda, thi s is undesirable trend, wh ich is min ing the 

nutrient that otherwise could have entered into the soil , there by enhance nutri ent 

recycling. 

Although majority of the sample households (76.5%) reported that they did not take 

training with regard to soi l fertility management, 69.6% of th~ sampled households 

appl ied manure in their farm land. As indicated in table 9, application of manure into 

farm fiel ds differ among food insecure (6 1.1 %) and secure group (88.4%). This 

I A household utensil that used for '/I1)era' making 
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finding is also supplemented by the results of the chi-square test which shows a 

significant systematic association at 5% significance level between the app lication of 

manure and food security status. This is mainly due to larger size of livestock owned 

by food secure group than food insecure households. 

Figure 4 Slack of cattle dung on sell al Sekola markel 

Thus, it appears to be a good opportunity in the area for the promotion of such land 

management practice to exploit the complementarities of livestock production that 

showed supportive link to boost crop production and income at household level. In 

general, farmers' awareness on the positive effects of organic matter in improving soil 

fertility has been increased. Apart from ferti lity maintenance, they indicated that 

organic matter have improved their soil structure and has suppressed infestation of 

weed such as lakay or lakenchira (Striga sp) in their farm field. 

Farmers in the woreda had never lIsed chemical fertilizer until 1997 to improve the 

fertility status of their so ils. Even after the introduction of Extension Package 
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Program (EPP), farmers have been unwilling to use chemical fertilizer. Even the very 

few farmers who participated in the EPP questioned the benefit of fertili zer because it 

burned their crops and substantially reduced the yield, especially during periods of 

rainfall scarcity and also if the rainfall stops earlier than the expected offset time. The 

other important reason for not using fertilizer is its high price. Most of the farmers are 

resource poor. They can not afford the high price of chemical fertilizer, and have not 

5.2.5. Participation in Productive Safety Net program (PSNP) 

. Productive Safety Net Program (PSNP) is a program designed to address the basic 

food needs of food insecure households. The objectives of the program are to provide 

transfers to the food insecure population in selected chronically food insecure Woreda 

in a way that prevent ass~ depletion at the household level and creates asset at the 

community level (PSNP, 2004). 

To this effect, Sekota is one of the chronically food insecure woredas in the Amhara 

region and targeted farmers have been participating in the PSNP since 2004/05. 

Hence, the results of the survey disclosed that the majority of farmers (60.1 %) from 

the total sample household have been participating in the productive safety net 

program during the last three consecutive years. Moreover, more than 62% and 55% 

of the sampled food insecure and food secure households have been involved in the 

productive safety net program, respectively (See Table 10). As can be seen from the 

result, greater proportions of food insecure household group are involved in the safety 

net program, as the initial targets of the program were for poor households . However, 

results of chi-square analysis showed no systemat ic association between participation 

in the productive safety net program and food security status of sdmple households. 
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On the other hand, considerable number of the food secure households (55.8%) was 

also invo lved in safety net program, which can be attributed to result of its positi ve 

impact on food security status of the farmers. It was learned ii'om development agents 

in the respective sampled kebeles that, so far no graduation of participant farmers has 

taken place in the last three years. However, graduation should have been taken place 

annually as clearly indicated in the roductive safet net ro ram schedule. 

On top of thi s, farmers were inquired to mention the major drawbacks about the 

program. Thus, most raised the issue of implementation problem from the initial stage 

of farmers selectiotl to graduation. Most farmers complained about the selecti on 

criteria and the process where it lacks transparency. Moreover, some farmers 

complained about biases by kebeles officials where they gave more priority for their 

relatives, fri ends and neighbors. 

Furthermore, farmers complained about three things. Firstly, the overlapping of safety 

net activities with their own farm operation mainly with preparation of farmland in 

February and March and thi s problem is further magnified when there is rain in Be/g 

season. Secondly, the problem of limited quota coverage for kebeles exclude eli gible 

households and thirdl y the limited duration (six months), that it fai l to include seasons 

of severe food shortage in the area (i.e. Jul y-September). 
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Figure 5 Gully recla mation effo rts in co mmuna l grazing land 

On the other extreme, farmers in the focus group discussion appreciated the program 

activities because, the interventions are in line with the basic problems of the 

community (i .e. construction of feeder road, SWC, water harvesting, etc).In doing so, 

it relieve the food shortage problem of pal1icipant farm households. 

In !lut shell , due to the above mentioned problems, it is almost difficult to determine 

the effect of involvement in the safety net program towards food security status of 

household in the study area. Hence, it needs further independent detail investigation 

on this regard. 
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Table 10 Summary of Institutional chanicteristics of sample households 

Food Seeuri :v Status 
Food insecure Food secure Total 

N % N 0/0 N % x.2 Statistics 

Do vou involve in the productive safetY net program? 
No 36 37.9 19 44.2 55 39.9 

Yes 59 62.1 24 55 .8 83 60.1 0.489 (NS) 

Have you received formal credit service in the last three year? 
No 37 38.3 18 4 I.,? 55 39.4 

Yes 58 61.7 25 58.1 83 60.6 0.157(NS) 

Do vou have market access problem? 
No 25 26.3 13 30.2 38 27.5 

Yes 70 73 .7 30 69.8 100 72.5 U.Z/,S(N1ij 
Is there anv I rice difference durin food shortage time"! 

No 3 3.2 I 2.3 4 2.9 
Yes 92 96.8 42 97.7 134 97.1 0.07S(NS) 

Source: Own survey, 200S 
Note: NS: Not Significant 

·5.2.6. Access to Credit Service 

Farmers opt for credit to fulfill their financial requirement. There are institutions, both 

formal and informal, that are functional in the provision of credit needs in the study 

area. The major formal sources of credits in the area have been the government and 

Amhara Saving and Credit Institute (ACSI) and Cooperatives. These institutions 

focused in rendering credit services to farmers so that they used to purchase assets 

such as goats and bee hives, oxen and in some cases , to begin petty trade. Thus, it 

was hypothesized that households who participated in credit service can improve their 

income status through undertaking different activities with the credits acquired and 

hence improves their food security. . 

However, as indicated in Table 10 above, it WqS found that more than half of the 

sample household heads (60.6%) reported they received credit at least once in the last 

three years. In addition, involvement in ' credit scheme between the two groups 

illustrate that greater proportion of food insecure households (6 1.7%) were involved 
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in the credit scheme at least once in the last three years than the food secure group 

(58. 1 %). Moreover, results of chi-square analysis showed no systematic association 

between . participation in the credit service and food security status of sample 

. households. 

This can be due the mismanagement of the loan as most households used it to invest it 

in to their immediate cash need (i.e. to buy food items and for other social 

obligations). The other reason can be due io, the susceptible nature of fanners' 

investment to the fragile dry-land nature of the area, as most households use the loan 

to buy goats and beehives. 

Moreover, farmers during the focus discussion mentioned the collateral system, 

. repayment schedule and the risk allowance issues of the credit scheme as the major 

drawbacks. Informal credit institution, that functions as a source of credit in the study 

area iTIc1udes moneylenders, friends, neighbors and ·relatives. However, as farmers 

reported, these days receiving loan from these sources is becoming near to impossible 

due to the prevalence of absolute impoverishment throughout the woreda. 

S.2.7. Access to Market centers 

Access to food is mediated by market access and price fluctuations. Food pnce 

. volatility undermines food security for the poor who, by definition, are net food 

purchasers (Devereux, 2000).Thus, easy access to market center creates opportunity 

for farmers to additional income source by providing off-farm/non-farm employment, 

access to farm inputs and fair prices. It was, therefore, expected that households that 

have easy access to market places have better chance to improve food security status 

than those who do not have access to market centers. 
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During informal di scussion, most farmers have mentioned a problem of access to 

market places. As a result farmers are forced to walk· long distance for long hours in 

the inconvenient and rugged topography of the study area to reach the market places. 

In other words, farmers are forced to travel on average three to four hours of one way 

walking distance (about 15 kilometers) to reach to the major open market places( i.e. 

Sekota and Hamusite). Accordingly, as depicted in Table 10 the household survey 

resulrrevea:I-eTI;-7~!lr-ofthe-tota-l-safl1ple-h0l1Seh,*ds, 7J.7%..Q.f..
the-fol)l0J.ldLllinlliS.",",J.J..t;,.ill.I!~ ______ --J. 

. 69.8% of the food secure group reported that they encountered market access 

problem. Likewise, as the result confirms that both groups suffer the problem of 

market access. Hence, problem of easy access to matket places forbid farmers from 

merits of better price for their commodity and made them even to incur extra cost. 

The results of the chi-square analysis showed no significant systematic association 

between market access problem and food security status. 

As shown in Table 10, farmers were asked whether they faced a price change in food 

shortage season and nearly all the farmers (97.1 %) stated that they face increase in 

price of food crop during food shortage times. Furthermore, informal discussion with 

farmers disclosed that the prices of the major cereaf crops go down in the months 

between November and March and surge from April to October. The ri se of price in 

the later months is due to huge g!!P in supplies leading to high demand in the market. 

Most of the farmers sell their produces immediately after harvest to meet immediate 

cash demands. Since these farmers do not have adequate grain for seed, fami ly 

consumption and other social obligatiolls they are forced to purchase in the later 

seasons for seed and consumption with higher prices resulting in of win-lose game. 
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Besides, farmers resentfull y pointed out the soaring price of food crops during the 

study period very differently, even though the survey was conducted immediately 

after the h arvest where normally food "rops should have lower price. 

5.3 Agricultural Production and Causes of Food shortage 

5.3.1 Crop Production 

The major crops grown in the woreda are cerea ls, pulses and oil crops, with small 

sorghum are the most important crops in terms of area coverage and amount produced 

(See Table I I below). In dry land areas like Sekota, the amount of crop harvested is 

strongly related to the size of cultivated land. 

Table 11 Crop type and coverage 

Crop Type Production( qt) Area coverage(ha) Yield (qt/ha) 
Teff 150.970 57.600 2.62 1 
Sorghum 2 14.650 48.750 4.403 
Barley 259.620 64.705 4.012 

Fababean 238.750 48.900 4.882 

Wheat 65 .040 16.700 3.894 

Chickpea 6.250 11.625 0.537 
Field Pea 17 .375 10.250 1.695 
Noug 3.730 4.625 0.806 
Linseed 7.850 6. 125 1.281 

'Beans 26.4 10 8.950 2.950 
Maize 1.750 2.500 0.700 
Lentil 6.870 3.975 1.728 
Total 999.265 284.705 3.509 
Source: Own survey, 2008 

Accordingly, the intent to increase crop output by farm households largely relies on 

expanding farmlands. As sllch, as Table II depicts that, barley leads by 31'ea coverage 

and production. The other major crops with respect to harvest size include fababean, 

sorghum and teff. These crops constitute about 86.1 % of the total crop harvests during 
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the study year. However, yield in (qtlha) of major crops, is very low when compared 

with the national averages. The most productive crop is fababean (4.88 qt/ha) and the 

lowest are Noug (0.8 qtlha), maize (0.7 qt/ha) and chickpea (0.5 qt/ha) just less than a 

quintal. 

So far lesser emphasis on research is given to moisture stressed and low resource 

------npotential-areas (i .e. 6fy-lanG}-in-th<:--CQuntr.¥-f.Q.Lthpe-_ILaa.RstL.cdle.cadJ~..J\.LaiUl!1:·e;2su!lll1t~ ______ --+ 
recommendations are missing for sub-moist drought prone, semi-arid and arid 

lowlands (HARC, 2000). As learned from the discussion with researchers in Crop 

Breeding division of Sekota Dry-land Agricultural Research Center (SDARC), the 

number of improved varieti es known to the area are lim ited. These include Teff Cross 

37, DZ-1 96, Enkoy (wheat) and Tritical. However, none of the varieties were released 

from the research center. They are rather introduced through extension service and 

relief programme. 

Furthermore, as learned from the discussion the local crop varieties in most cases 

overtake other similar improved varieties that are released from other research centers 

in most adaptation trials. This is because the local varieties have long years of 

adaptation to moisture deficit and dry-land nature of the area. Moreover, fanners' 

knowledge about each variety is limited as the dissemination and adoption of these 

genotypes are very limited. 
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A number of factors can be exhi bited, ranging from biophysical to socio-ec:onomic 

factors, which can explain the decl ine in crop yield , even though it demands a detail 

investigation. However, the focus group discussion revealed that, the major causes of 

decline in crop production in the area includes shortage of farmland, inadequate 

rainfall , severity of land degradation and prevalence of crop pest. 

- - ----+Tlhe--shQl:tage-QL f.armJand bindere.cLfullli=L..li.l.ill1,--",e"x",el"·Co!il S~1 !!.n!>....!t!..'rao;d!!.it!!.io,,,1~laO.'I--,s~0'.'.i .'...1 ~fe,:,lc.'."ti~li",tL _ _ _ ____ -+ 

improvement and maintenance practice such as iitllowing. Drought , the effect of rain 

shortage, is the other major problem of the area. Decrease in yield or even a 

complete crop failure due to ra infa ll shortage is a common phenomenon to the area, as 

rainfall amount and distribution worsen through time. In addition to the formidable 

constrains indicated above, crop pests are also among the most important production 

constraints t.hat cause complete crop fai:ure or termin.ate growth of a particular crop. 

Due to the ecological imbalance that lasted for many years or other uninvestigated 

reasons the prevalence of crop pest and diseases are very high. Farmers recognized 

the problem induced by pests in the field and store. Among many crop pests, fa rmers 

consider Wallo bush cricket (jinlara) as the most serious pest attacking sorghum, 

wheat, barley and teff in the field. 

T bl 12 P a e f rev a ence 0 crop pest pro bl em 
Food insecure Food secure Total 

I Do you have crop pest problem in your farm plots? X2 Statistics 

I 

I 

N 
No 25 

Yes 70 
Total 95 

Source: Own SUI"VCY, 2008, 
Note: ** significant at 5% 

% 
26.3 
73.7 
100.0 

N % N % 
" 

20 46:5 45 32.6 
23 53.5 93 67.4 
43 100.0 138 100.0 5.494** 
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The survey result indicated in Table 12 reveal that the majority of sample households 

(67.4%), reported the presence of from the problelr: of crop pest in their field. In 

add ition, a slight difference was observed among the two groups in which food 

insecure households (73.7%) experience the problem of crop pest infes tation more 

than food secure households (53.5%). Hence, chi-square result revealed there is 

systemati c association between the problem of crop pest and food security status of 

----lthe-sampI00-h0Ids~Qld_heads~ ________________________ ____+ 

The difference could be attributed to the management measure taken by farm 

househo lds. As pest management is a well developer! practice in the study area 

particularly those related to cultural practices. Farmers reported that they use an array 

of pest management practi ces ranging from single contro l measure (i.e. hand picking, 

application of Ash and cow urine, light trap, plowing around the field , etc) to 

application of pesticide in case of pest outbreaks. Hence, as most of the controlling 

measures demands labor, it favors the food secme households. 

5.3.2. Causes of Food Shortage 

In order to identify the major causes of food shortages at household level in the area, 

the sample farm households were asked to respond by rating major causes and the 

level of contribution for food shortage by ranking. Regardless of the differences in 

perceived magnitude of their influence, fanners ranked shortage of farmland (19.4%) 

as the first ancl most infl uential of all factors under cons;deration, followed by 

shortage of rai rlfall (18.2%) and land degradation (17.4%) as second and third 

prominent causes of foocl shortage, respectively at farm household level (See Table 13 

overleaf). 
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Table 13 l)c"ceivcd Causes of food shortae-e 

Status of Food security 

Food insecure Food secure Total 
N % N % N % Rani, 

Shortage of Fannland 7 1 20.9 28 16.3 99 19.4 1" 

Shortage of Rain fa ll 62 18.3 31 18.0 93 18.2 211t! 

Land degradation 63 18.6 26 15. 1 89 17.4 3 1'11 

. Crop pest and weed infestation 39 11.5 28 16.3 67 13. 1 41h 

Absence of Livestock feed 37 10.9 17 9.9 54 10.6 Slh 

Erratic Ra infa ll 28 8.3 16 9.3 44 8.6 6th 

Farmer Health Problem 19 5.6 16 9.3 35 6.8 7t h 

Lame fa mi lv Member 20 5.9 10 5.8 30 5.9 g lh 

Total 339' 66.3 172 33.1 ~II IUU .U 

Note * Percentages and totals are based on multiple responses, Source: Own survey, 2008 

Crop pest and weed infestation (13.1 %) and absence livestock feed (10.6% ) are also 

important biological factors, ranked as fo urth and fift h respectively. At last, fann ers 

ranked health problem and large fam Il y size as seventh and eIghth factors responsIble 

for causing food shortage at household level in the study area. Thus, there ex ists no 

. major variation in the perceived ranked causes of food shortage in the area between 

the two groups. 

[n general, shortage of farmland due to an increasing population pressure and 

protracted land degradation in the area, coupled with the shortage and erratic rai nfa ll 

pattern has greatl y affected the agricultural production, and made most farm 

households more vulnerable and food insecure. Even though there are a multiple of 

interrelated factors that can shape food access and avai labi lity at farm households 

. level, for the purpose of thi s study major emphasis is given to land degradation and its 

linkage with household food security status in the area. 
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5.4 Linkages between Household 's Food security and Land Degradation 

The fo llowing discussion provides detail analysis of the li nkage between household' s 

food security and land degradation based on the findings from information on 

household survey and interview with key informants, supplemented by secondary data 

whenever necessary. The main types of degradation in the locality are soil erosion, 

soil fertil ity decline and low vegetati on cover. 

5.4.1. Forms of Land degradation 

Land degradation is sometimes taken as synonymous with soil degradation . So il 

degradation commonly manifests itse lf through soil erosion and soil fertility decline 

(Alemneh e/ al. , 1997). In strict sense of word, however, land degradation is more 

than degradation of the soil (Woldeamlak, 2003). Likewise, farmers in the study 

perceive land degradation in its broader sense. These include soil erosion, soil fertility 

decline, loss of vegetation cover and transforin at ion of fa rmland to rocky bare land. 

As presented in Tahle 14, soil erosion was the main fo rms of land degradati on 

followed by low soil fertility, low vegetation (biomass) cover and farmland rockiness 

with a proportion of 31.3 , 23.9,27. .7 and 22.3% respectively. 

T bl 14 F a e orms 0 fl d d an . db d egr adahon as percClve 'Y sample househol s 

Status of Food s~curity 

Food insecure Food secure 
Forms of land degradation N % N % 

Soil erosion 87 3 1.6 40 30. 5 
Low soil fertility 65 23.6 32 24.4 

Low vegetations cover 60 2 1. 8 32 24 .4 
Farmland Rockiness 63 22.9 27 20. 6 

Total 275 67.7 13 1 32.3 

Note: Percent ages and totals are based 0 11 multiple responses analys is. 
Source: Own Survey, 2008 
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Total 

N 
127 
97 
92 
90 

406 

% 
31.3 
23 .9 
22 .7 
22.2 

100.0 



Result and Discllssion: Lillkage between Food secllrity and Lalld degradation 

As di scussed in section 5. 1.2.6, the type of fanning system of the woreda is broadly 

characterized into Crop-livestock based and Livestock-crop based. Hence, the effects 

of land degradation on household food security have different form. For households 

crop major system, soil eros ion and soil fertility loss; where as, for househo lds 

livestock major system, the degradation on grazing lands mainly threaten farm 

households' livel ihood. To thi s effect, the study associates land degradation and food 

________ ~s!~uit~xullL~~~~~~~~~~~~i.~e~. ~so~i~l ~e~ro~s~i~o~n~, ~fe~r~t~il~itLy~p~r~o~b~le~m~a~l~ld~lo~w~ ______________ __+ 

vegetation cover). 

5.4.2. Soil eros ion problem 

Sekota is one of those parts of Ethiopia known, by the long hi story of human 

settlement. Agriculture is the base of the li velihood for centuries. Because of long 

time agricultural practice and the mountainous nature of its land form, so il erosion is 

the major cause for the current highly degraded status of the agricultural land in the 

study area. Based on fanners response soil erosion is one of the major causes of food 

shortage in the area (See Table 13). 

Majority of the sampled farm households (75.4%) mentioned the presence of so il 

erosion on their culti vated land. Considering the problcm of soil eros ion with respect 

to household food security status, there was very slight difference between the food 

secure and food insecure groups. In other words, 75.8% of food insecure .and 74.4% 

. of food secure households point out the prevalence so il erosion on their cultivated 

land. This indicates that so il erosion is a common problem for almost every fa rmer in 

the area. The chi square result showed that no systematic association between the two 

groups regarding soil erosion. 
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Table 15 Problem of soil erosion 

Food insecure Food secure Total 
N % N 0/0 N 0/0 X2 Statistics 

Is there ilDv incident of soil erosion in vour cultivated land ? 
No 23 24.2 11 25.6 34 24.6 

Yes 72 75 .8 32 74.4 104 75.4 
Total 95 100 43 100 138 100 0.031(NS) 

T rend of soil erosion ove," ears? 
Increasinl! 56 78.9 20 46 .5 76 55 : I 
Decreasinl! 24 25.3 21 

-, 
48 .8 45 32.6 

N " rtlanOc 15 15.8 2 4.7 17 12.3 
Total 95 100 43 100 138 100 1j.1j57 X 

Sonrce: Own Survey, 2008, 
Note: NS-not significant, ** significant at5% 

During the fie ld survey, farmers were asked to ind icate the rate of erosion over years 

in their farmland. Out of the tota l sampled households more than half (55. 1 %) of the 

interviewees rated erosion has increasing trend; 32.6% rated erosion has decreasing 

trend and 12.3% responded no change. With regard to' the responses given by the two 

groups, a latger proportion of the food secure households (48.8%) responded that 

erosion has a decreasing trend in their farm land than the food insecure households 

(25.3%) (See Table 15 above). This can be due to the pos itive outcomes of measures 

taken to tackle the problem by households. As di scussed earlier significant proportion 

of food secure households constructed soil and water conservation structures in their 

fatmland than food insecure households (see Table 10) . Furthermore, the chi-square 

result also confirmed that there exist a significant association between the trends of 

erosion on farmer's fie ld and food security status. 

Soil erosion causes reduction in infiltration and water holding capacity of the so il as 

well as a loss of plant nutrien ts which ultimately !'esults in low productivity (Carucci, 

2000). Accordingly, farmers in both groups prioritized that the major consequence of 
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soil erOSIOn (36.4%) as decl ine in crop production in the area. The second major 

consequence was shortage of li vestock feed (19.0 %) and increased demand of labor 

(17.0%) as third. 

Table 16 Conseauence of soil erosion as pcrceivcd bv sample households 

Consequence of soil Status of Food security Total 
erosion Food insecure Food secure 

N % N % N 0/0 
Decline in crop 

62 35.6 30 38.0 92 36.4 
production 
Livestock feed shortage 32 I ~.4 16 LU . .> I q~ 

Demand extra labor for 
34 19.6 9 11.4 43 17 .0 

farming activity 
Increased weed 

19 10.9 8 10.0 27 [0.6 
infestation 
Loss of fertility 15 8.6 7 8.9 22 8.7 
Loss of farmland out of 

12 6.9 9 11.4 21 8.3 
production 
Total' 174 100 

1
79 100 253 100 

Source: Own Survey, 2008, 
Note: *Multip le response analysis 

Furthern~ore , discussion with farmers in focus group explained how land degradation 

(wi I erosion) is linked with food security status of households in line with major 

consequences of so il erosion. Crop productivity decline, which directly related with 

the decrease in amount produced from the cultivated land, undermined direct access 

to food, which in due course force fa rm households, to a stage a stage where, they are 

unable to feed the ir fami ly members with enough food. Others recount the 

consequence of soi l erosion to household food ~ecu ri ty status, with decreased income 

level. In other words, the major source of income for a considerable num ber of 

farmers is highl y dependent on the se ll of livestock. Henc~, shortage of livestock feed 

and scarcity of grazing land due to extensive soil degradatiori in the area forced 

farmers to sell their stocks with cheaper pr;ce and this situation increase their 

vulnerabili ty and ultimately leads to household 's food insecurity. 
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The need for extra labor to fa rm acti vity mainly mani fes ted in timely farmland 

management is, reflected as a thi rd consequence of soil eros ion. This happens mostl y 

when the extent of degradation reaches a critical level, where visible signs of ri li s and 

gullies appeared in the fi eld, which demands the extra household 's labor for 

conservation and reclamation activities (i.e. terracing and gully stabilization) on the 

-----lfaFmland.-Thus , fa il~"--u.u.---'""-''''''''.Lil!i"te''-.l 1---'r",e",-su",l,-,ts"--,i'!.!n,---",s-"u,,,-bs~t-,,a,-,-nt,-,-ia~l,---,-1 0~s,,:,s~0C'.f-'::.cr~0C!:p~ ___ ___ ---l-

production, which in turn has a negati ve effect on household's access to food. 

T bl 17 C a e auses 0 f S '1 01 . db I I I Id erOSIOn as perceive Jy sample lOuSe 10 s 

Status of Food security 

Food insecure Food secure Total 

Causes of soil erosion N % N % N 
Deforestation 63 22.9 33 

. Cultivation of steep slopes 61 22.2 25 
Absence or weak SWC structures 48 17.5 29 
Excessive rainfall 40 14.5 24 
Continuous cultivation 31 11:3 13 
Over grazing 32 11 .6 9 
Total 275 67.4 133 
Note: Percentages and totals are based on multiple responses 
Source own survey, 2008 

24. 8 96 
18 .8 86 
21.8 77 
18.0 64 
9.8 44 
6.8 41 

32.6 408 

There are various interacting fo rces, which have caused and are st ill causing soil 

erosion in the area. Moreover, many argue .that human activities, combined with 

adverse climatic conditions are responsible for erosion and consequent land 

degradation. In agreement with this, the result of the survey attributes poor land 

management manifestations as major driving force of so il erosion in the area. As 

ranked by both groups in the study, deforestation (23.5%), cultivation of steep slopes 

(2 1.1 %), excess ive rain fa ll (18.9%) and absence or weak soil conservat ion structures 

(1 5.7%) are the 1st
, 2nd, 3rd and 4th major causes of so il eros ion (See Table 17). 
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5.4.3. Soil fertility problem 

Next to so il erosion, so il fe rtili ty decline IS the most important form of land 

degradation reported by both groups. Farmers !n the study area usually rate so il 

fertility status of a given land with its productivity and soi l typelcolor. Black soil is 

usuall y considered more fertil e and productive. As su~h farmers were asked to report 

the type of soil in their respective farm DIals. As indicated in Table J 8, the average 

numbers of farm plots with black and gray soil types differ significantly between the 

two groups. Food secure households had relatively higher number of farm pi01S wi th 

black and gray soil than food insecure households. Hence, food seeure households 

possessed relatively fe rtile land than food insecure households. 

Table 18 Distribution of faJc:·!ll:.:. • .r.:.: pllo::.:t.::.s.:;b.<...::.ys",o.::il..::..L typ"-le=--__ ,--_ ___ _ .,--____ ---, 

Food in secure Food secure Total 
Soil type IColor Mean SD M~an SD Mean SD t-Statistics 

Black soil 0.61 0.879 1.02 ' 1.244 0.74 1.020 2.233** 
Red soil 1.03 0.939 1.30 J .551 1.12 1.166 1.267(NS) 

era soil 0.80 0.406 1.19 1.050 0.92 J .134 1.869* 

Source: Own survey, 2008, 
Note; NS- Not Significant! significant at 10%, ** significant at 5% 

It as also learned from agricultural experts in the woreda that black and gray so !1 are 

found on fl at to gentle slope lands where there is deposition of fe rtile so il from the 

surrounding hill s and mountains. However, they indicated that the proportion of flat 

lands with black soil , which are sui table for crop production, is very small in the 

woreda. 

In the study area, so il fertility statuses of farmlands have been decreasing over time as 

explained by the fanners in the focus group discussion. They underscored that 

population pressure is the main root cause of the decline in soi l fertility ( i.e. in land 
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producti vity sense) that has caused shortage of farm land and which ultimately forced 

a continuous cultivation on existing plots of land. Farmers are very much aware about 

the purpose of fallowing practice as they used to practice it in the past. However, 

nowadays fall owing practice is totall y abandoned in the area due to severe shortage of 

farmland. During the focus group discussion, elder farmers narrated those past 'good 

old days ', fallowing practice had been a !1lean~ to reclaim their depleted farmland 

(n hausted due to continuous cultivation to the state of recovery. 

5.4.4. Reduction in vegetation cover 

Reduction in vegetation cover reduces the capacity of the soil to retain moisture, 

which is vital for plant growth. Bes ides, reduction in vegetation cover also leads to an 

increase in so il erosion and thus to loss in so il fertility (Bamlaku, 2005). Therefore, 

there is a direct link between reduced vege:ation cover and land degradati on. 

Reduction in vegetation cover is mentioned as third major fo rm of land degradation in 

the area. Elder informants in the focus group discussion have pointed out that in the 

past; the area was able to generously support the li vestock for a long time. The present 

state of land is that, the fonner prodilctive and perennial grasses had completely 

disappeared. As elder informants described during the di scussion, some of the well­

known useful grass species that are no longer ex ist inthe surrounding include 'uassa, 

chuba, fatsa. alma and a tree species of chechema. 

The main cause for the decline in vegetation cover is cou ld be the outcome of the 

combined effects of repeated drought oc~urren~es , increased population pressures and 

the apparent severe land degradation over time. The ent ire landscape of the woreda is 

now degraded as manifested in the prevalence of bare lands and rocky hills observed 

almost everywhere. Scattered bushes/shrubs and trees are observed on most of the 
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denuded grazing lands with peri od ic rej uvenat icn. There are also trees and an nual 

grasses which sprout fo llowing the rain showers that prov ide limited amount of poor 

quality fodde r. As a result, li vestock had to cover long distance fro m home yard to 

graze or browse on these scanty vegetation cover. Yet they hardly meet even their 

mai ntenance requirement over the most period of a year. Consequentl y, animals 

particularl y goats are victi mized where even subtle diseases are severely threateni ng 

the dry season, at times when feed becomes crit ically in shortfall and where they do 

not get shade on grazing lands . 

As farmers clearly po inted out in the focus groU!) discussion, the direct effects of low 

vegetation cover are refl ected on livestock thro ugh loss of body weight, decrease in 

productivity and eventuall y increased mortality of the animals, To minimize the 

effects of feed shortage, farmers tend to focus m Ole on small rllminants as an adaptive 

strategy to cope with the rugged cleft massifs of the terrain that would otherwise have 

remained to be a wasteland , Consequently, one can conclude that, the prevailing 

situation of li vestocks are underfed while at the same time overgrazing intensified on 

marginal areas, which exacerbated further land degradation (i,e. soi l eros ion and low 

vegetation cover), 
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Figure 6 Sca nty vegetation cover on the grazing land 

5.4.5. Effect of land degradation on Food security: Farmer's Knowledge 

Sampled household were asked if land degradation has affected their food security 

status. Among the total sample household heads, 71 % responded that it has affected 

their food security status while the rest responded otherwise. (See Table 19 overleaf). 

Farmers' knowledge and perception of their environment provide essential 

information on understanding their land management practices (Tesfaye, 2003). 

Knowing the effect of land degradation on food security can motivate farmers to 

workout different strategies to reduce the impact or seek other alternatives to cope up 

with the problem. Accordingly, greater proportions of food secure sample households 

(79.1 %) are aware that land degradation affected their food security status. Hence, the 

chi-square result showed that there exist systematic significant association (at 10% 

probability level) between farmers' awareness about the effect of land degradation to 

food security and their food security status. 
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Table 19 K nowledae on the effect of laud de radation to 

Status of Food 

food security 

Food insecure 
N % 

Has land de radation affected our food secUl'i 
No 31 32 .6 

Yes 64 67.4 
Total 95 100 

Source: Own Survey, 2008, 
Note: * Significant at 10% 

Food s 
N 

level? 
9 

34 
43 

S.4,6, E lfect 01 Household I<ood Sho rtage to Land degrad 

Converse ly, sample household heads were asked to report th 

security 

ecure Tota l 
% N % X2 Statistics 

20.9 40 29.0 
79.1 98 7 1.0 
100 138 100 1.969* 

.. lIUII 

e influence food shortage 

at house hold level on land degradation in the area. More tha n half (56 %) of the total 

respondents agreed that household food shortage has accele rated land degradation on 

the area (See Table 20 below). It was also learned from th e focus group discussion 

that, food shortage forced resource poor farm households t o expand cultivati on into 

adjacent marginal areas or areas unsuitable for cropping (st eep slopes, area closures 

and grazing lands) with the mai n purpose of lessening' risks a nd producing more food. 

This is again a short term strategy, which then contribute s to exacerbation of the 

already distressed land in the area for furthe r degradation . 

Table 20 Effect of food shorta e on land de .-adation 

Status ofF ood security 

Food insecure Foo 
N % N 

.Has household food shorta e facilitated land de radation 

Source: Own SUI-vey, 2008 

Note: NS-No t Significant 

No 38 4 1.8 21 
Yes 53 58.2 22 

Total 9 1 100 43 
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Result fllld Discllssion: Linkage between Food serllrity (Inti Lalld degradatioll 

On the other hand, lack of enough food in the household makes farmers to perform 

poorly in their farmland, especially for high energy demanding farm activities such as 

soil and water conservation measures (i.e. stone teri·ace construction). This further 

speed up land degradation in their farm field. Some farmers also highlighted that food 

shortage in the household oblige farmers to rent out some portion of their farm plots 

which obviously discourages long-term investment on the land. In the cases of sever 

food shortage, farm households are forced to teml20raril mi rate to other areas 

which certainly detaches the farmers from taking appropriate land management 

measures on their land. 

The other effect of food shortage in the household to land degradation is related to 

households pursuit to enhance their income . .In this case, poor farmers involved in 

selling of fire wood and charcoal , which have negative impact on the biomass of the 

areas and facilitate further degradation. 

Moreover, fanners in the focus group discussion asserted that poor farmers in the area 

. are very well aware about the consequences of their action for on the environment and 

for future sustainabi lity of their livelihoGd3. Bl!t they have no alternative except to 

rely on the short term solutions for their survival. Thus, the trend usually is a trade-off 

between land degradation and the subsequent struggle for survival gains. 
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Figure 7 Pile of fire wood ready for seU in Sekota market 

5.5 Households Coping Strategies 

Coping Strategies by the household to the prevalent food shortage mainly include ex­

ante actions such as diversification of income sourc~s to ex-post actions adopted at 

time of distress such as decreasing amount and quality of meals. For the purpose of 

this study, major emphasis is given to ex-post coping strategies that are taken at time 

of distress. This was meant to expose the way households manage to survive in the 

period of acute food shortage so as to identify the pattern of behavior exhibited by 

farmers in response to the existing shock. The types of strategies employed by 

households vary depending on the severity and duration of the disruptive condition. 
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The proportion of households that have adopted vne or more coping strategies in the 

study area indicates the prevalence of food insecurity. The sample households were 

asked if they have adopted a set of coping mechani sms during the 12 months prior to 

the survey time and nearly all of thcm have reported that they have adopted at least 

one mechanism. Accordingly, as depicted in table 21, the most prevalent coping 

mechanism endured by the households during the incident of moderate food shortage 

---_----\il,:vas--+educiu.g __ --the-amollot of food jnt 

decreasing the number of meals pre day (19.5%) and decreasing the quality of meals 

(15.4%), which are genera ll y related to change in the consumption pattern . The other 

prevalent coping mechanisms mentioned aimed mainly at increasing alternative 

income sources, which include borrowing food or money, working as daily labor and 

selling of livestock. 

T bl 21e a e opmg M ec lalllsms d unng Md 0 erate F d h 00 s ortage season 

Status of Food security 

Measures taken during Moderate Food Food insecure Food secure Total 
shortage N 
To redur.e the amount of food per meal 41 
Decrease the Number of Meal 38 
To involve as a dail y laborer 29 
To rent food or money 17 
To eat less quality food 10 
To Sell livestock 15 
To detain chi ldren from school 7 
To sell fire wood 4 
To sell house utensi ls 3 
To sell farm imElement 2 
To sell seed that reserve for plantation 1 

Total 167 
Note : Percentages and totals are based on multiple responses. 

Source: Own survey, 2008 

% 
24.6 
22.8 
17.4 
10.2 
6.0 
9.0 
4.2 
2.4 
1.8 
1.2 
.6 
67.9 

N % N 
25 31.6 56 
9 11.4 47 
9 11.4 38 
11 13.9 22 
13 16.5 23 
3 3.8 18 
1 1.3 8 
4 5.1 8 
3 3.8 6 
0 .0 2 
1 1.3 2 
79 32.1 246 

The multiple response anal yses of the coping mechanisms of the sample farmers 

indicated in Table 21 and Table 22 have .shown that coping mechanisms have 

different patterns among the food insecure and food secure groups. As all farmers 
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Resu/t and Disclissioll: Households Coping Strategies 

were not equally vulnerable to drought or food shortage , they responded in different 

ways and sequential patterns. Accordingly, results in Table 21 revel ed major 

variations in the pattern of coping mechanisms experienced among the food insecure 

and food secure groups during moderate food shortage periods regarding changes 

their consumption pattern and search for alternatives income sources . Critical 

evaluation of Table 2 1 above reveals that households effort to cope with food deficit 

by eeflsumiflg lewer quality-fueEi--was--oot-mueh praetieed amoRg the fOOEH· ___ ---- ----t 

group (6%) as compared to the food secure group (16.6%). This can be because, to 

those hQuseholds consumption of lower quality food is a routine and thus no glaring 

behavioral change in consumption of such food had been noted even in the period of 

severe food stress 

T hI 22 C a e opmg MI ec lamsms d urlng severe F d I t uo s lOr age a th h Id I ouse 0 eve 

Status of Food security_ Total 
Food insecure Food secure ---

Measure taken during Severe Food Shortage 
To Sell livestock 
To request fo r food aid 
To eat less quality food 
To mi grate to other places 
To decrease the Number of Meal 
To involve as a daily laborer 
To sell seed that reserve for plantation 
To sell house utensil s 
To spent entire day without food 
To sell fire wood 
To sell fo rm implement 
To rent food or money 
To detain chi ldren from schoo l 
To eat forest frui t 
Tota l 
, 

Note: PClccntages and totals ,li e based on multIpl e respo nses 

Source: Own survey, 2008 

N % 
30 16.7 
28 15.6 
21 11.7 
25 13.3 
16 8.9 
19 10.6 
10 5.6 
7 3.9 
5 2.8 
4 2.2 
5 2.8 
3 1.7 
3 1.7 
I 0.6 

180 69.2 

N % N 
20 25.0 50 

7 8.8 35 
II 13.8 32 , 
7 8.8 32 

14 17.5 30 
7 8.8 26 
4 5.0 14 
, 1.3 8 , 
2 2.5 7 
2 2.5 6 
0 0.0 5 
2 2.5 5 
I 1.3 4 

0 0.0 1 
80 30.8 260 

On the other hand, as it indicated in Table 22, th.e most common coping mechanisms 

adopted in times of severe food shortage situation were selli ng of livestock (19.2%), 

dependence of food aid handouts (13 .5%) and migrating to other places (12.3%). It 
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Result allli Discussioll: Households Copillg Strategies 

was further learned in the focus group discuss ion that the sell ing of various li vestock 

in response to food shortage fo llows a sOl1 of sequential order. In most cases, small 

ruminants such as goats and sheep are so ld in any season when immediate cash is 

needed. This is followed by heifers and bulls. Under emergency conditions when the 

farmers face dire situations such as shortage of seed and food, shortages, households 

sale donkeys, cows and oxen, in the same order. This is a common practice among 

------4farmef5-e-f--tHg..st.u~r.ea..in-coping food sborta~.,,"-_____________________ --+ 

As can be seen from Table 22 about 13 .3 % and 8.8 % of responses of food insecure 

and food secure group, respectively reported that migration to other areas is the 

coping mechanism they adopt duri ng severe food shortage situation. Temporal 

migration to other places in search of jobs as a daily laborer is a common 

phenomenon practiced among fanners of the woreda. The primary destination of most 

seasonal migrant in-side the woreda is mostly Sekota town but sometimes it can reach 

to Raya-Kobo, Humera and Bahirdar. Furthermore, as noted in the focus group 

di scussion, majority of farmers are not willing to penT\anently move to other areas and 

thus, there is much reluctance on the side of fanners to join the resettlement j:>rogiam 

which is vigorously promoted by the government. 

The above findings are in harmony with the response of one focus group who narrated 

about the coping strategy to food shortage as follows: 

"When we encounter such disasters (May Godforbid,j we respond by 
reducing the amount of meal we take in a normal times. When the 
situation worsens we may turn to "Kalla" (roasted grain). If that also 
becomes dire, we may sell oul our livestock at any available price. In 
far more desperate moments, we may migrate to the near by towns 
either to work as a daily laborer for those who are stronger or even to 
beg for the elderly. In spite of all these, we dare not sell our seed 
stacks. Beyond this we have no other option than to skip even a meal at 
all. In such situation, the government usually comes up with relieffood 
hand outs which may prolong our survival" 
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To sum up, in the period of severe food shortage, the farm households practice the 

. above coping mechanisms, Almost all households encountered food shortage during 

the months of May, June, July, August and September. However, most households 

face severe food shortage during August and Septen~ber. It was learned from focus 

group discussions, the farm households in the d,y woina dega ecological zone face 

Months like November, December and January, the majority of the respondent 

households do not face offood shortage in relative terms , 
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Econometric analysis: DetermilUlllts of Food security 

6. ECONOMETRIC RESULTS 

This Chapter is devoted to the presentation of results of econometri c analysis (i. e. 

binary logistic model) on the determinants of inter-household vari ations in food 

securi ty status in the study area. The chapter is sub-divided into three parts. Firstl y, 

brief summary of the results of bivariate analys is fo r the major demographic, socio­

economic and bio-physical variables that are di scussed in the Chapter 5 is presented. 

Secondly, model specification and estimation procedure with hypothesized variables 

sign expectation and their defin itions are exp lain~d. The last section provides 

di scussion on significant determinant variables of household food security status. 

6.1 Summary of Major Variables ' 

In the previous section, bivari ate statistical methods, t- test and chi-square test were 

used to investigate potential directions and assoc iations of the sets of continuous and 

discrete vari ables, which were measured respectively in differentiating food-secure 

and food-insecure households. In this regard, food secure and food insecure farm 

households differ with respect to some demographic, socio-economic and bio­

physical characteristics. Summary of the means of the continuous variables and scores 

of di screte variables are given in Table 4, Tabie 5, Table 6, Table 7 and Table 8. Chi ­

square and t- tests were used to investigate presence or absence of difference between 

the food secure and insecure groups of farm households regarding the values of each 

variable. 

Accord ingly, age of households head, dependency ratio, size of cultivated land, labor, 

size of rent in land, number of plots, farmlillld quality index , livestock 

ownership(excluding oxen), number of oxen, were found to have signific'ant 
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Econometric analysis: Determinants of Food secnrity 

difference between food secure anci food insecure households. On the other hand, off­

farm involvement, modern SWC measure, manure application, crop pest prevalence 

and knowlecige about the effect of land degradation on food security were found to 

. have a significant association with household food security status. From the results of 

the bivariate anal ysis one can easily ponder two points: Firstly, that food secure 

households in the area are more resource endowed (Size of culti vable land , number of 

-----!pHlecottss". J.aHa-quati.ty-<md- I'iU:g.e-livestocLposses"-Jsi.uD.uo.j.-) ..,S ... ec'"'oJjn.lldJ.1IJ.+-.llL\ll.L"'e"'c"u!!.re!<....!.h!l.o~u~se'<!h"'o!!ld~s~ ______ --+ 
are those who are aware of the problem of land degradation and are ab le to take 

responsive measures to the degradation (i. e. SWC or Manure application) and 

prevalent pest problem in their fa rmland. However, such tests may hide the 

confounding effects of other variables that need to be disentangled, and thus 

econometric analysis for the determinant variables is vital for this purpose. 

6.2 Estimation Procedure 

6.2.1 Model specification and Variable Definition 

Dependent Variable 

Household food security: Food security status at the household level was measured 

using household ki lo caloric acqui sition method. Conversion of gross household food 

consumption into calories, and dividing the calories figure by the number of adu lt 

equivalents in the household and the number of days in the recall period (14 days). 

This gives results in a figure for average calories consumed per adu lt equivalent per 

day, which is then compared wi th an estimate of caloric requirement. Thus, those 

households beyond the esti mate caloric requirement level (2:: 2100 cal per person per 

day) were deemed to be food secure and otherwise food insecure. (See Table 3). 
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The study utili zed a probabil ity model specified with food security as a hll1ct ion of 

seri es of explanatory socioeconomic, demographic, institutional and biophysica l 

characteristics of households, as indicated below in the last section, The dependent 

variable is a dummy variable, which takes a value of zero or one depending on 

whether or not a household is food secure ( i. e. Food secure= 1 and Food insecure=O). 

Logit model is used to estimate dependent dichotomous variables. Although linear 

probability model is the simplest method, it is not logically attractive model , because 

it assumes the condit ional probabil ity increases linearl y with the value of explanatory 

variables. Unlike linear probability model, logit model guarantees that the estimated 

probabilities increase but never step outside the 0 - I interval and the relati onship 

between probabil ity (P i) and explanatory variable (Xi) is nonlinear (Guj arati, 1998). 

Thus, a logistic model is used to identify the determinants of food security and to 

assess their relative importance in determining the probability of being in food secure 

situation. 

The fU llctiona l form of Logit model ;s specified as foll ows, Gujarati ( 1998) 

I 
1'; = E(Y = 1/ X,) = (p px) 

I + e "+, , --------------------------------------- - (1) 

For ease of exposition, we wri te (1 ) as :-

------------- ---.. ---- .. ------ -- -------- -------------- ----- . (2) 

The probability that a given household is food secure is expressed by (2) while, the 

probability for food insecure is:-

--------------------------------------------------------- (3) 
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Therefore we can write:-

---------------------------------------------------- (4) 
P' I = 

I -Pi 

Finally, taking the natural log of equation (4) we obtain :-

Where Pi = is a probability of being food secure ranges from 0 to I 

Zi = is a function of n explanatory variables (x) which is also expressed as:-

Z =B +B X 
I 0 I ! + B 2 X 2+"'+P"X" -------------------------------- (6) 

Ilo is an intercept 

Ill , 132 ------13" are slopes of the equation in the model 

Li = is log of the odds ratio, which is not only linear in Xi but also linear in the 

parameters. 

Xi = is vector of relevant household characteristics 

If the disturbance term (Ui) is introduced, the Logit model becomes 

Independent Variables eX's): Various socioeconomic and biophysical household 

characteristics expected to affect household food security in the study area. 

Thus, based on information from the related literature, previous food security studies 

and the researcher's personal knowledge regarding the area and conditions of farmers , 

nineteen potential explanatory variables, which are expected to have significant 

impacts in determining the food security status of household in the study area were 
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se lected and hypothes ized. However, variable such as land tenure security and 

in vo lvement in safety net .program are not included in the model. The former due to 

lack of variability among the sample households and the later due to introduced bias 

in participant selection process as di scussed in the preced ing section. Thus, the major 

explanatory variables that are hypothesized to have positive or negative influence on 

household food secure security status are described below. Hence, the study 

fOJ WaI decI the follo wing WOJ kniITllg:rhhvynpontttlfFle~snis:-,ae1t:-1t-l1ircpe-roTIQrtt"'se't-. --------------------f 

1. Male, older and literate household heads who are relatively resource endowed 

with larger (size of cultivable land, labor, numbers of plots, land quality index 

and li vestock number (excluding oxen), ilumber of oxen are expected to be 

food secure. 

2. Households who are aware of the problem of land degradation on food 

security and undertake responsive measures to land degradation (i.e. modern 

SWC and Manure application) are expected to be food secure. 

3. Farm households with access to institutional services (i.e . extension serv ice, 

credit service and market center) are expected to be food secure . 

4. Households residing in woina-dega agro ecological-zone have better 

probability of being foods secure than those in DIY woina-dega agro ­

ecological zone. 

5. Households who are no crop pest problem in their field and low dependency 

ratio are expected to be food secure. 

6. Households who have access to off-farm are expected to be food secure. 

The fo ll owing table summan zes the explanatory variables that are used into the 

model. Hence, the li st of these variables as well as their codes and definitions are 

given below. 
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Table 23 Definition of variables and s ign of expectation 

Variable name 
XI=AGEHH 

X2=EOUHH 

X3=OEPRAT 

X4=LABOUR 

XS=OFFHH 

Definition of variab le and \"alues with their expected sig n 

Age of the household head in years, expected sign of coefficient is 

positive 
Literacy status of the househo ld head; I if literate and 0 otherwise, 

expected sign of coefficient is positive 

The ratio of the total family members wi th age less 14 and above 

64 to active member of the household (age group 15-65), expected 

sign of coeffici eht is nega tive 

The economic active labor force in the household, expected sign of 

coefficient is positive. 

whether a fanner engaged in off-farm employment; 1 if a farmer 

-------------------.fthaa~_f""'n__emJ>lo¥'llCIlLaJl 'w ise ex ected si n of 

X6=TOLCULAN 

X7=EXTLU 

coefficient is positive 

The total size of cu lt ivated farmland , in hectares, expected sign of 

coeffici ent is positive. 

Total Livestock holding in Tropical livestock unit (TLU), expected 

_____________ ~s~ig~n~0~f~c~0~e~ffi~l c~i~e~n~t~i s2p~0~s~it~iv_e~. __________ ~ __ 

Total score of land quality index, expected sign of coefficient is 

positive. 
X8=LAQUL T10EX 

X9=PESTPRO 

XIO=AG ROCEO 

XII=KNOWLINK 

whether a farmer perceives the occurrence of crop pest problem in 

hislher plots; i if helshe perceives 0 otherwise, expected sign of 

coefficient is negative. 

Agro-ecological cli mat ic classification of the farm household; I if 

farm households are in lVoina dega agro ecological zone and 0 

otherwise, expected sign of coe.fficient is positive. 

whether a farmer aware of the effect of land degradation on food 

secur;ty; I if the household head aware of the effect of land 

degradation on food security and 0 otherwise, expected sign of 

______________ c~o_e_ffi_' c_ie nt is positive. 

XI2=MARKT 

XI3=CREACC 

XI4=SWC 

XIS=MANURE 

XI6=EXTENS ION 

XI 7=SE XHH 

whether the househo ld has a problem of access to market centers; I 

if household head I~a s a problem of access to market and 0 

otherwise, expected sign of coefficient is nega tive. 

whether a fanner obta ined credit: I if househo ld head obtains and 

o otherwise, expected sign of coefficient is pos itive. 

Whether SWC technolugy (stone terracel bund) is present on at 

least one plot; I if stone budd IS found on at least one plot and 0 

otherwise, expected sign of coefficient is positive. 

whether househulds app ly organic fertil izer (Manure) to fa rm 

fields; I if households apply manure and 0 otherwise, expected sign 

of coefficient is positive. 

whether a farmer has access to agricultural extension service 

through development agent visit; I if a household head has access 

to exten!>iull serv ice 0 otherwise, expected sign of coefficient is 

positive. 

whether a sex of the household head is male: 1 if male and 0 

~~~~~~ ______________ ~o~t~he~I~'w~i~se~,~e~x~p~e~ct~e~d_:s~ig~l~l ~o~f~co~e fflc~i~en~!~i~s~p~O~S~it~iv~e~. __ ~~_~~~_ 

X18= NUMOX Total number of oxen holding in Trop ical livestock unit (TLU), 

expected sign of coeffic ien~ is positive. 

~X.:.l~9.:.=--=.F~A~R.:.M=F.:.R=A~G~M=E~· N.:.T-=-___ T.:.o.:.t:.:a~l.:.n.::u.:.ll1:.:b~e~1' .::o~f.:.fa:.:r.:.m.:..;:,p.:.lo~t"'s,....::.ex pected sign of coe fficient is p osi tive. 
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6.3 Determinants of Household's Food security 

A number of factors were postulated to influence the food security status of 

, 
households. With highly signincant model chi -square statistics (X-) 85.3 3 va lues 

(with 19 degree of freedom) and a 120.72 log likelihood ratio , the model achieved 

85.9% correct prediction. Figures for correctly predicted food insecure and food 

secure households were 92.6% and 70.8% respectively. Among the factors considered 

food security status of households and one factor dependency ratio is found to have a 

significant and negative influence on food security status of households (Table 22). 

The variables included in the model were tested for the existence of multicollinearity 

using contingency coefficient. and vari ance inflation factor (VIF) for dummy and 

continuous variables respectively. The contingency coefficient for the dummy 

variabies included in the model was less than 0.75 whi,ch suggests no multicollinearity 

problem as depicted on Annex IV. Similarly the results of the variance inflation factor 

confirmed the non-existence of association between the continuous variables (See 

Annex V), 

Total nineteen variables were hypothesized and tested to determine household food 

security status and out of these analyzed variables, age of household heads, livestock 

ownership (excluding oxen) in TLU, number of oxen, dependency ratio , total 

cultivated land, land quality index, application of n13nure and farmer's knowledge 

about the effect of land degradation to household food security status were found to 

be significant determining factors of food security status of households in the study 

area . 
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Table 24 The maximum likelihood estimates of the binary Logit model 

I Is Sig. 

AGEHH 0.067-- 0.1l27 

SEXHH 0.858 0.200 

EDUCHH 0.191 0.732 

OFFHH -0.347 0.578 

DEPRAT -1 .096*u 0.003 

tABeR I 0134 0.842 

TOLCULAN 0.576- 0,061 

EXTLU 0.28S" 0.019 

'NUMOX 0.913'"* 0.013 

LAQULTIDEX 0.122- 0.073 

PESTPRO -1 .693 0.354 

AGROECO 0.604 0.114 

FARMFRAGMENT 0.079 0.648 

EXTENSION 0.130 0.834 

SWC 0.088 0.887 

MANURE 1.602" 0.021 

CREACC -0 .195 0.747 

MARKT -0.296 0.637 

.KNOWLINK 1.129* 0.069 

CONSTANT -7.794 0.000 

-2Log likelihood 120.72 

Model chi-square 85.355*** 

Correctly p"edicted food insecure 92_6 

Correctly predicted food secure 70.8 

Over all cases correctly predicted 85.9 

Note: *significant at 10%, **significant at 5%, ***significant at 1 % 

Source: Model output 
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Age of Household .Head (AGEHH): Age of the household head was found 

significant at 10% significance level and it is positively related with food security 

status of the households in the study area. Th is implies that, other things remaining 

constant, as the age of the household heads increase the likelihood to be food secure 

increase by a factor of 1.069. This is due to as age of household head increases, the 

experience of fann ing increase and the capacity to avert risk increase through either 

accumulating assets or intensifying and diversify ing agri cultural practices . The resu lt 

is in agreement with the findings of Abebaw (2003). 

Dcpendcncy ratio (DEPRAT) : Dependency ratio was found signi ficant at 1% 

significance level and negatively re lated with food security status of the households in 

the study area. This presume that, other things remaining constant, as dependency 

ratio of households increases by one unit. the li kely probability to become food secure 

decreases by a factor of 0.334. An increase in the dependent family members 

increases the demand fo r food in the household, which resuits more mouth to feed as 

compared to limited supply of food in the household. 

Livestock own ership (excluding Oxen) in (EXTLU): Ownership of li vestock (in 

TLU) was found significant and positively related (at 5% level) with the househo ld 

food security status. When livestock owned increase by one unit, the probability of a 

household to become food secure, ceteris paribus, increases by a factor of 1.334 . The 

possible explanation is that owning large size of livestock (cow, heifer, calf, donkey, 

goat. sheep and chicken) puts a household in better position to be food secure than 

households with lesser or no li vestock. Jhis is due to the fact that, first livestock 

production is a major source of income and this enables farmers to purchase food 
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items during period of food shortage . Second, livestock serve as source of food (milk 

and milk products, meat, egg) with higher nutritional va lue. 

Cultivated farm size (TOLCULAN): In this study it is expected that the larger the 

size of cultivated land the greater the probability of ,rood security status. Cultivated 

farm size of was found to have a positive and significant (at 5% level) influence on 

household food security status. This implies, all other vari ables remaining constant, 

----Trilrrlcrease-in-a-tlnit-of-eltltWa:tecl-f&m-si'le-woo.I4-H~sH,J.t_i.n_Ml_i_l1crease...iu..the...pro.ba.w . .lJ . ..yc.. _______ -+ 

of being food secure by the factor of 1.779. Hence, additional land added tlu'ough rent 

in or other tenure arrangements increased the size of cultivated farmland to the 

specific households. In dry land areas like Sekota increase in the s ize of cultivated 

land plays a significant role for households' access to food. Accordingly, this result is 

consistent with those found by Mulugeta (2002); AbeQaw (2003) and Ayalew (2003). 

Number of Oxen Owned: Oxen are among the most important factors of production 

and hence determine household food security status. As it has used as a major draft 

power in the preparation of land and has significant contribution in the supply of food 

grain for a household. In agreement with prior expectation, number of oxen owned by 

. the household affects household's food security positively at a probability level of 

5%. The more the number of oxen avai lable to households the larger is the probabi li ty 

of being food secure. The pos itive sign of this variable indicates the contribution of 

oxen ownership towards ensuring food security. 

Knowledge about the effect of land degradation on food security (KNOWLINK): 

It is found that farmers' knowledge about the effect of land degradation on household 

food security status determine positive ly and signiticantly (at 10% level) the food 

security status of households. Hence, the odds ratio in favor of food security 
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II1creases; other th ings rema1l1 constant, by a factoi' of 3.092 as farmers became 

knowledgeable about of the effect of land degradation on food security. This can be 

due to that fa rm households who are aware of the effect of land degradation to food 

security may devised . different livelihood strategies that either enhanced their 

production ( i.e. farmland extensification through renting in or share cropping) or halt 

the problem of land degradation ( i.e. fa rmland intensificat ion through adoption of 

SWC measures or application of manure). The study result is also in accordance with 

findings of Genene (2006) that increased farmer's perceptions level 0 

degradation affected their food security status positively and signifi cantl y. 

Land Quality index: this variable fo und ou t to have posi ti ve and sign ificant (at 10%) 

influence on household food security status. The possible explanation is that, the 

likel ihood to become food secure among households increase with the higher land 

qual ity index score. This can be due to fanner's access to better land quality and the 

positive effects of land management measures (i.e. SWC and Manure application) 

against so il erosion. This entail s t!lat, other things remaining constant, as the land 

quali ty index score increases by one, the likely probability to become food secure 

improve by a facto r of 1. 130. 

Application of manure: have come out to be significant (at 5%) ancl positive 

in fl uence on the foocl security status of the househo ld . The possible explanation is that 

those farmers who appl ied manure to thei r fa nn lancl is more li kely to be fcod secure 

than those who did not. This can be clue to the posi ti ve effect of app lication of manure 

to enhance land fert il ity which in turn improve crop production in a given farmland. 

Moreover, access to this resource may be related · wi th increased possession of 

livestock by food secure households. Thus, if other fac tors are kept constant, the odcls 
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ratio in favor of being food secure increases by a factor o f 4.964 as a fanner gets 

access to the use of manure . 

The logistic regressIOn model result show that, though not signifi cant, sex and 

educational status of the household heads has a positive coefficient which implies that 

male headed and literate households have a higher probability of being food secure 

------ttha n female-headed and-tHitemle-Rooseholds . In Ih~ame-n,1a1uleYl0useho.kLacces'>-U-'-_______ -f 

extension service and implementation of modern SWC are not signifi cant in the 

model result but their positive coefficient indicates their positive contribution to 

household food security status in the area. 

Contrary to the prior expectation, access to credit service and off-farm involvement of 

households are fo und to have negati ve and not significant coeffi cient depicting those 

households who did not take credit from formal sources and farmers who did not 

invo lve in off-farm acti vities have hi gher probabi lity of being food secure. The reason 

might be attributed to that, the fo rmer; farmers who take credi t most of the ti me fa il to 

invest fo r the right purpose, where their immediate needs (i.e. food) overweigh. The 

other poss ible reason might be the recurrent drought and dry- land nature of the area 

makes it difficu lt fo r the susceptible enterprises like goat and bee, thus farmers forced 

to repay back by se lling their oxen or other productive assets. The later, might be 

attributed to the absence well developed off-farm opportunities that are available in 

the area and thus landless and poor fa rmers usuall y prefer to invo lve in such activities. 
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7. CONCLUSION AND IMPLICATIONS 

7.1 Conclusion 

Given the significance of ensuring food security at household level in Ethiopia, 

micro-level analys is on the linkage between food security and land degradation, must 

be given dlle emphasis and adeqllate considerations As Sl 

what has been learned from the study as conclusion and forwards possib le 

implications for variOUS stakeholders and development agents to address these 

problems. 

This study was conducted in north eastern Ethiopia, where food insecurity is almost 

all season concern of the rural househo lds. Presently, food insecurity is now a 

rampant problem in Wag-hilnra zone of Sekota woreda. The frag ile natural resource 

base (i.e. land resource) that governs and supports the entire fabric of the rural 

livelihood is threatened by almost all forms of degradation (i.e. so ii erosion, so il 

fertility decline and low vegetation cover). To this effect, the level of resource los3 

and depletion increased and it is expanding at a faster·pace beyond the capacity of the 

land user3 to control. 

The prolonged effects of pOQr land management and ever-increasing population 

pressure coupled with rugg'~d turz ;n in the area has resu lted in land resource 

degradation, which in turn responsible for low productivity and diminishing cultivable 

land holding per househo ld. As agriculrure is the heart of the rural livelihood system 

in the area and land is the primary and most diJ"ect recipient of the effects described 
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above. Shortage and decline in f3rmland productivity are the major responsible factors 

for household food . shortage, dnd thus most of the farming households have 

difficulties to cope with the challenge even during normal rainy seasons. 

There is a synergetic linkage between food shortage and land degradation: poor land 

quality leads to lower yields, and hence food shortage at household level. This 

____ --lne=itates greatet:...eXpl.o.itation-O.Lu.larginaIJancLaudLor-shorte r ti..umue'-llto.uiJ ===-== _______ ---1 

management practices (i.e. SWC and mRnureapplication) as income must be earned 

through off-farm activities, this further aggravates degradation. Therefore, this vic ious 

circle call for immediate interventions by all stakeholders before it reaches to a state 

of ultimate social and environmental coll apse. 

The re5ult of logistic regreSSIOn analysis disclosed that the determinants of 

household's food security are characterized by distinctive socio-economic and 

biophysical features that are mostly attributed to resource rich and/or endowed 

farmers. In other words, these househo lds they maintain greater herd size and 

cultivate on relatively larger farmland size as compared to the food insecure ones. 

Besides this, many of them own relatively better land quality (i.e. less affected by soi l 

erosion). Apparently, food security (avai labili ty and access to food) by households is 

assured either by increasing their li vestock or tlu·ough expansion of their crop 

production (extensification) strategies in their li velihood system. However, the long 

term sustainabi lity of such strategies is very much threatencc'. by the ever slu·inking 

grazing land and declining trend in SIze of cilit.;vable land. Without sustainable land 

management strategy the long-term sustainability of food security is under question. 
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In nut shell , food shortage, protr~cted land degradation and decli ne in agr icultural 

production at household level are proved to be intricate and interlinked problems 

exerting greater challenge on the rural li ve lihood of farm households in the study area. 

Will there be a possibility, at least, to halt these eve,· worsening p,·oblcms? 

Though it may be difficult, it should not be impossible as far as there is a genuine 

willingness and commitment fro m side of the government and other stakeholders. 

Hence, based on the assessments of the existing scenano on tfie problems of 00 

security and land degradation in the area, appropriate strategies and a range of 

intervention options, that are viable both in light of short and long-term food security 

perspectives, are suggested in the following section. 

7.2 Implications 

Even though fanners are exposed to the same bio-phys ical environment, their 

understanding of the process and subsequent action to land degradation may vary. In 

this study, it was fo und that those farmers who are aware of the effect of land 

degradation on food security are more likely to be food secure. Therefore, similar and 

consistent effort should be made to improve farmers' awareness on land degradation 

problems. Put it other way, integrating awareness· creation on the principles of 

sustainable land management into the extension services could help to improve 

fanners' capacity to innovate and adapt technologies to thei r particul ar situation and 

protect land resource from degradation. Furthermore, promotion adult education 

programs would also serve this purpose. 

Livestock are very important in the livelihood strategies of mo~t rural farm 

households of n011h-eastern Ethiopia in general and in the study area in particular. 
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Mere reli ance on crop production seems necessary but not suffi cient to sustain the 

livelihood of the farming households without li vestock production. As an integral part 

of farming system, livestock production contribute meat, milk, manure, and traction 

as well as crucial asset to be converted into cash in the time of di stress. 

The findings this study revealed in crystal clear that, livestock possession (both oxen 

and other livestock) contribute positively to the food security status of the household. 

However, keeping livestock in drought prone areas li.ke Sekota pose some degree of 

risk, as they are prone to substantial losses during drought seasons due to feed 

shortage and price fall. Thus, efforts to develop rural financia l institutions, providing 

farmers remunerative and less risky saving alternatives to holding li vestock as a store 

of wealth could be helpful (Pender el ai, 2004). 

Provision of water, feed and fodder availability and quality are needed to tap the 

potential contribution of livestock prGduction in the area. Without integrating adaptive 

fodder ttees, shrubs andlor fast growing grass varieties into the communal grazing 

lands and area closures to increase the biomass productivity of such areas, the 

productivity of li vestock will continue to be li mited by the inadequate productivity of 

the natural vegetation. 

The total population of Sekota woreda with a density of 53.7 person per square 

kilometer. This figure may not look very much alarming compared to the highly 

populated areas of the Southern and Central parts of Ethiopia like Sidama, Wolayta, 

Kenbala and Eastern Harergie. However, considering the amount and fert ility status 

of the cultivated area available and its proneness to drought and other natural 

calamities, the land is over burdened. Thus, the current status of population growth in 
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such area is a phenomenon that needs an immediate action. As discussed in the 

forego ing part of this pape\', households with large (dependent or inacti ve) number of 

family member are most likely . face food insecurity problem because of high 

dependency burden. Thus, the government and NOqs, particularly operating at the 

grass root level should design and implement sound programs to enforce the already 

endorsed population policy in to effect. To this end, the focus must be on fam ily 

-----"tp~laltnttlg "lid integrated health se l ,iee and eddeatiem plO,isiol'tS- Il'l11tt!ISttt--ee,"'1rlt-tl'le-----------j 

attention of decision-making bodies. 

In bad season, moisture stress is not only causing total crop failure but also aggravates 

the livestock feed problem as well as decreases river and ground water recharge. To 

tackle this problem, the woreda ha.< some opportunities that need consideration. There 

are a good number of rivers and springs, which are flowil;g all year round these, could 

be harnessed and utilized through small scale irrigation. Hence, an introduction of 

small scale irrigation can enhance food securi ty of the households as it ease frequent 

crop failure due to drought and erratic rainfall . However, such efforts must be 

carefully designed and implemented (especially if done on large scale). 

It was discovered that factors related to institutional serVlCes (i.e. extension and 

credit) were found to have negligible contribution to household food security. Thus, 

the primary step to provide these services is, identifying and promoting profitable 

income generating strategies and >ustainable land management practices in different 

bio-physical and socio-economic contexts of the rural poor farm households. To this 

end, agricultural research and extension are vital to enhance the productivity of the 

agricultural production systems with judicious use of natural resources for attaining 
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food security and sustainable agricultural deve lopment through synchronized, fa rmer­

centered and demand- led approach. 

Lastly, the li ve lihood of many households in the woreda was and is seriously affected 

by recurrent drought and food shortage . Thus, although food ass istance may not be 

long-term solution to the underlining causes of household food insecurity, it seems 

im erative to continue the relief handout for some time for those who have no access 

either to produce or buy food. But, the link with the employment generating system 

would help both in reducing dependency syndrolne and contributing to local 

development as well as resource management. 
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Appel/dices 

APPENDICES 

Appendix 1 Conversion factors used in estimation of man-equivalent (ME). 

r~Age Group Male Female 
--

< 10 0 0 

\0-14 0.35 0.35 

\5-50 1 0.80 

> 50 0.55 0.50 
~, --

Source: Storck et al. (1991) 

Appendix 2 Conversion factors used in estimation of tropicall;vestock unit (TLU) 

r Livestock Average Biomass (Kg) TLU Equivalent 
Camels 250 1 
Cattle 175 0.7 
Sheepl,Goat 25 0.1 
Horses/Mules 200 0.8 
Donkeys 125 0.5 
Source: Storck, et al. (199\) 

Appendix 3 Total and effecti,,~ R;.il1fall of Sekota Woreda 

Month ETo Total Rainfall* 
(mm/d) (nlln/month) 

January 0.00 4.7 
Februal,), 0.00 13.2 
March 0.00 49.4 
April 0.00 68.5 
May 0.00 60.8 
June 0.00 39.3 
July 0.00 174.0 
August 0.00 215.0 
September 0.00 62.0 
October 0.00 15.0 
November 0.00 12.5 
Dcc(,miJer (l.OO 6.6 

Total (nuulYcar) 0.00 72 1.0 

N ote: * \X/cighted average of 30 years data 

' '1 0 

Effective Rain * 
(mm/month) 

4.7 
12.9 
45.5 
61.0 
54.9 
36.8 
125.6 
141.0 
55.8 
14.6 
12.3 
6.5 

571.6 
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Appendix 4 Variance Inflatio.n Facto.rs (VIF) o.f Co.ntinuo.us variables 

Variables R) VIF(x)) 

AGEHH 0.175 1.21 

DEPRAT 0.298 1.42 

LABOUR 0.005 1.00 

TOTALCULAN 0.212 1.27 

LAQULTIDEX 0.270 1.37 

NUMOX 0.030 1.03 

FRAMFRAGMENT 0.410 1.69 

EXTLU 0.193 1.24 

SOtl·ree-Gw~om.p ... tatio.nr20-0 

Appendix 5 Contingency Coefficients for Discrete Explanatory Variables 

EDUHH OFFHH PESTPRO AGROCEO KNOWLINK MARKET CREACC SWC MANURE . EXTENSION SEXHH 

EDUHH 1 0.231 0.112 0.122 0.331 0.266 0.005 0.230 0.162 0.722 0.456 

OFFHH 1 0.331 0.266 0.005 0.230 0.162 0.722 0.034 0.039 0.689 

I PESTPRO 1 0.345 0.111 0.530 0.562 0.822 0.53\ 0.266 0.691 

AGROCEO 1 0.3421 0.030 0.\62 0.022 0.037 0.035 0.109 

KNOWLINK 1 0.1130 0.231 0.112 0.1242 0.355 0.113 

. MARKET 1 0.530 0.562 0.822 0.531 0.266 

(REACe 1 0.030 0.\62 0.022 0.005 

SWC 1 0.231 0.199 0.422 

MANURE 1 0,093 0.612 

EXTENSION 1 0.531 

SEXHH I 

So.urce: Mo.del output 
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Appendix 6 Questionnaire for the Formal Survey 

Questionnai re Prepared fo r Lin king Food security and La!1d degradation: In drought prone 
areas of north eastern Ethiopia hi ghl ands: The case of sekota woreeln 

Date (Eth Ca lendar) _____ _ 
NameofGolI _____ _ 
Enumerator Name, _______ _ 
Starting time _____ _ 
Ending time _______ _ 

Part I. General Information 
- - - - - --tl-. --«S"'ex-oftlre-hOttSehOld I. Ma l0 2 F·emlaJe'---- - - _ _ _ _ _ _ _ _ _ ___ -t 

2. Age of the household head: ----,---=---:-:---:-_ 
3. Soc ial status or responsibili ty I. Religious leader 2. Politi cal leader 

3, None 4. Other spec ify-----,_-,----
4. Total fa mily size the household ?..,' -----,=_ 
5. Educational level of the household 1.ll literate 2) Read and writes 3.Pri mary srhool 4. 

Secondary schoo lS, Other spec ify:-:-~-:----:-=-:-: 
6. Marital status of the household I , Unmarried 2.Marri ed 3. Divorced 4. Widowed 
7. Farm experience (Nu mber of years si nce started farmin g) of the household head 

-,-,--_---,-,---..,---_ years, 
8 PI I' ease 1St t le age catego ry 0 ' your amlly men1 f b ~ rs 

Sex 
Age Category (Years) I Total 

Male Female 

Children less than Hnd equals to 10 

Children 11- 14 
Adults 15-64 

~. ____ L I Elders over 64 I 
9, Do you or any ofyo llr fa mily members engJged In any off- farm acti vity? 

1. Yes 2. No 
10. If you r answer is yes to Qn, 9 ,Pl easc menti on the type of acti vity and the amollnt of 

mane earn? 

I Type of activity Family n_,ember. __ 1 Am_o,unt of lIIoney carned annually ' 
, (Code A 

~'-"-'-=--_--t--- 1 ------,---,-----1 
i Code A I , Weav in g/spinning 2, ~ilillin g 3. Other handcrafts (pottery, metal works, etc) 4, 
, Livestock trade 5. Sale of loca l drinks 6. Agricultural employment 7, Pity trade (grai n, 

vegetables, frll its, etc.) 8, Se ll offi rtwood "' id grass 9. Daily I"hor 10, 
_ Others(s"p"'ec"'·i:...fyu)'--__ 

~, If payments were made hI kind, convert them to Birr at the prevailing price 
I I. If your answer is Yes to Qn 9, Does the off, f?" m job affcct yo ur far ming activ ity? 

I. Yes 2. No 
12, Have you recei ved any other income (such as remittances, gifts, aid or other transfers) 

in 2007/8,? I , Yes 2, No If yes what alll olint (in birr)? -::--:-: __ 
13, Do you face labor shortage in fa rmi ng activity"! I. Yes 2, No 
14. Do YOLI use labor outs ide the fa mily member for fanning activity? I. Y~s 2. No 
15, Do yeu use hired labor when you face labor silortage in fa rl11;ng activity? 

I.Yes 2, \10 
16, Do YOLI use trad itional mutuallabur exchange (Lifil/l/Debayt) when YU LI face labor 

siiol1age in farmin g activity? I.Yes 2.No 

lon 

J 
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Part II. La nd Reso urces 
17. Do you have your own farm land? 1. Yes 2. No 
18. What is th e total s ize of your land? in hectare or loca l units? 
19. What is the tota l areaof land you cu ltivated in 2007/08? in" hectare or local 

un its" 

1. Owned 3. Rented in -=--=-.,-_.,-_:-::-:-
2. Share cropped __ 4.fallow __ 5. Others (~pecify):::-__ _ 

20. How many number of farm plots you cultivated in 2007/08? __ 
21. How is the trend in total a rea ycu cu lt ivate from year to year? 

1. Inc reas ing 2.0ecreasing 3.No change 4.1 don' t know 
22. How is the trend in tota l producti on per un it ar~a from year to yea r? 

I . Increasing 2. 0ecreas ing 3.no change 4. 1 don ' t know 
23. If your answer to (Qn.22) decreasin g state the reaso!1? 

24. What measure do you take when the prOductivity of the farm land dec line? 
1. Change to other land 2.Try to im prove the fert ili ty 3.both 4 .othe r 

25. If you change to other land , what kind of land you opt for? 
1. Clear forest 2.fa ll ow land 3. Fa rming grazing land 4. other ___ _ 

26. Is your farmland fragmented? 1. Yes ~ . No 
27. What is the fa rthest d istan ce of your farm plot from your home? __ _ 
28. What is the nearest distance of you r far m plot from your home? __ _ 
29. How many of your cul tivated farm land have fl at s lope? -;:-__ _ 
30. How many o f your cul tivated farml and have gentle slope? _ _ _ _ 
3 1. How many of your cultivated farm land have steep slope? _..,---_-,-
32. Is your piece of land is enough to supp0l1 your fam'i ly throughout the year? 

1. Yes 2.No . 

Par'! III. CI"OP pl"O<iuction 
33. List the type o f crops you cultivated and the ir average prod uction for the year 

2007108 
Loca l Ra in fed/ irriga tion 2007/8 

C rops /!mproved Area (hectare) Totall'l"Odnction 
type seed nr in local un it (Qt) 

34. What kll1d of crop prod uctIon trend have you observed for the last five years? 
1. Increasing 2. Decreas ing 3.No change 4 .1 don 't know 

35 . Do you produce enough for your fam ily last year? 1. Yes 2. No 
36. Ifn o, for how long does it las t? Month s. (Form . ___ to __ ) 
37. Ha ve you encountered any crop pest prob lem in your far mland/ I .Yes 2.No 
" 8 Wi ld ? (R k) .' lat are t le maJor constralilts 111 crop )ro lIctlOl1 III your area. an 

Maio .. constraints in crOll prod uctiou Rani< 
Erratic ra infa ll 
Labor shortage 
Less access to input 

Drought (Water scarc ity) 
Land shortaoe --- ----I Soi l eros ion 

l ilitt and Diseases 
Otller (52ecif2') I . 

Part IV. Livestock pl"Oductioll 
39. Do yo u own livestock? 1) Yes 2) No 
40. Ifyowr answer is Yes, Li st down the type and number of li vestock you have. 

1 ~ : 
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r Livestock type Total populatiou 
(use numbers) 

I 

Ox 
Cow 
Heifer 
Young bulls 
Calf 
Goat 
Sheep 
Donkey 
Mule 
Poultry 
tiee Illve 

41 . What is/are the main feed source(s) fo r your livestock? 
I. Grazing 2. Hay 3.Crop residue 4.A II 5.others (specify) 

42. How is the trend in size of grazi ng land year to year? 
I. Increased 2. Decreased 3.Remai n the same 4. I don't know 

43 . If the answer is decreasi ng for (QA I), state the major reason. (Rank) 
I. Expans ion of farml and 2. Expansion of Area c los ure 

3. Expansion of settlement 4. Others (specify) 
44 . Have you face any grazing pasture shortage for your livestock last year? 

I. Yes 2.No 
45. What was your cop ing strategy to alleviate this problem in last year? 

I. Move your livestock to other area 2. Sell of them 3.se ll some of them 
4. Give co ll ected feed 5. Lopp ing of trees (cutting of branches) 6.other (specify) 

46. Did you co llect animal feed to your li vestock in last yea r? I. Yes 2.No 
47. If yes, what were the main so urces for thi s co llected feed? 

I. Grass 2.Leaf 4.Crop resid ue . d) 6ther, ,pec ify----------
48. How is the trend of livestock productivity? 

I. Increasing 2.Decreasing 3.No change4.0ther specify 
49. Did you sell any of your animals in the year 2007/08? I) Yes 2) No 
50. If yes for what reason you sell ? I. To purchase agricu ltural inputs 2.To pay taxes and 

other debts 3. To purchase food 4. To cover soc ial ob ligations 6.to purchase farm 
oxen 5. Others (specify) 

5 1. What are the maj or li vestock production constraints in the area? 
I Livestock production constraints Rank 
I Repeated drought 

Animal diseases 
Feed Shortage 

In.gression of thorny weeds 
Economic dearth 
Other (specify) . 

}>;.:tV. Food shortage and coping Strategies 
52. What are the major food sources (supp ly) for househoid? (Rank) 1.0wl1 production 

2.purchase from market 3.food from food a id 4.g ift 5.other (specify) 
53. What do you think are th e ma in causes of food deficit in the area in order of 

importance? 

Cause of food deficit Rank 

Soil eros ion 
Insect or pest infestat ion 
Shortage of cultivated land 
Poor quality of land 
Erratic rainfa ll 
Animal di sease . 

1':!'l 
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-

Poor hea lth situation of the farmers 

Drought 
Others (specify) 

54. Durin g wh ich months are food shortages sever? 

Months Degree of severity of food shortage 

No ne Less Severe 

September 
October 
November 
December 

February 
March 
Apri l 
May 
June 
July 
August 

55. How did you cover (cope) the defic it to have enough food? Ran k the most frequent 

fi Ive strategIes accor IIlg to t lelr pnorlty. 

No Coping strategies Yes No No Coping strategies Yes no 

I Reduce the number of mea ls 8 Migrate to work 

2 Ate less preferred food 9 Sale of fire wood 

3 Ate wil d food 10 Sold livestock 

4 Chi ldren discontin ued school I I Purchased food on 
' .. cash 

5 Borrow food/money from 12 skip days without 

i - re.latives eatina 

6 Sold seeds meant fo r pl anting 13 Received reli ef food 
aid 

7 Worked as a da ily laborer 14 Others spec ify 

Part IV. Land degradation (Sorl erosIOn) and Land Sccunty 

56. Do you percei ve land degradation problem in yo ur in your fa rniland? I. Yes 2.No 

57. Has land degradation affected your food securi ty statu s? I. yes 2.No 

58. If yes, wo uld you please tell us the forms of land degradation according to their 

seve ri ty levels? 

forllls of land deg radation Rank 

So il eros ion(red uce so il depth ) -
. Change in soil structure ( rock iness) 

Dec line in soil fel1ili ty '. 

Decrease in plant cover 

Water logging 

59. If so il erosion is a major land degradation problem in your farm area wo ul d you tell 

us the main causes for such hazards? (Please Rank the possibil it ies) 

111 
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Causes of Soil erosion Rank 

Over grazing 

Ploughing of steep slopes 

Deforestation 

High rainfa ll 

Limited use of so i I conservation act ivities 

Cont inu ous cultivation 

Other (specify) 

60. Do your farmland plots susceptible to erosion? I . Yes 2. No 
61. How many of the fa rml and plots are susceptible to so il erosion? 

I How man)' of your farm land plots vulnerabl e to 
Number of )Iots vu lnerable to erosion 

Very Moderately Less 
1 erosion? vulnerable vulnerab le vulnerable 
I 

62. How is the extent of so il eros ion over time? 
I) Increasing 2) Decreasing 3) No change 

63. What type and extent of so il eros ion occurs in yo ur fa rmland? 
I Do yo u observe the following erosion types in any of Put ('1) 
I your farmland? Yes 

Runoff overland Il ow ( ) 
Sheet erosion 

Ri ll erosion 
Gully eros ion (deeper than 50 C'") 

l-.9 tl~spec ify) 
~'-".L~--:--:---:;----:---:-_ 

64 . Do you think food shortage has effect on land degradati on? 
65. What is the maj or effect of soil erosion on yo ur fa rml and? 

I. Demand more labor for falill activ ity 3. Leadi ng to redu ced crop yie ld 
2. Farmland become out of production 4. Make the so il less fertile 
5. Other spec ify_--;:-_-:----,---__ 

66. What: s the extent of eros ion impact on your crop yields? 
I. Very severe 2. Severe 3.Moderate 4: Has no effect 

No 

67. How seri ous is th e decline in so il fertili ty, on your main plot, since you started 
farming? I. Very severe 2.Severe 3.Moderate 4.Has no effect 

68. If your answer to the question G4 is severelvery severe, what did you do to improve 
the status? 

I. Use manure 2.Add chemic2 1 fert ilizer 3. Rotate crops 4.Use compost 
5. Leave as fall ow land 6.0ther Specify,,---,_ c-_,-

69. I-lave you ever constructed any type of SWC techno loey in your farm plot/s? 
I. Yes 2. No 

70. If yes, what i, the type of th e SWC you constructed? 
I. Traditional (earth bund) 2. Modern (stone orland so il terrace) 

3. Cut of drain 4.Trench 5.0ther specify ___ _ 
71 . If the answer for (Q. 70) is!lo what islare yo ur reason?_-::-:-:-______ _ 
72. Do you expect land redi stributiol' in the futu re.? I. Yes 2. No 
73 . Do you perceive a ri sk of loss of you!' fa rmland plots in the future? I. Yes 2. No 

Part VII Agriculturll l Extension services (SWC) 
74 . Have yo u received any type of extension service in the yea r 2007/8? 

I Ye s 2. No 
75. Do development agents visited you r [,r:n during the year 2007/8? I . Yes 2. No 

lO A 
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76. Ifyoll r answer to Question 75 is Yes. How 
2.0nce in two weeks 3. Once in a month 4. 

freq uent was the vis it? I. Once in a week 
other (specify) ___ 

77. Have yo u participated in so il and Water co nservati on trainings?I .Yes 2 .No 
78. Have yo u get any trai'ning in preparing of n ,anure or co mpost? I.Yes 2.No 

Part VIII. Credit services 
79. Have you received any type of credit in the 

If yes, wou ld you lease g ive us the fo llow in deta 
last three year? I. 
ils? 

nt ~ Total Amo u 

f~ur ose for cred it Birr 

? Ra nk 

Yes 2. No 

SO li rce 

I. Loan is not timely 80. What are the major credit service problems 
ava ilable 2 .Repayment term are not favorab 
interest rate 5. Absenee eredit serviee 6. Otl 

Ie 3.Pay back period is short 4. High 
le15 (spe~;,YJ 

Part IX. Prod uctive Safety lIet 
8 1. Have you participated in the safety net prog ram? I. Yes 2.No 

of the fo ll owi ng activit ies YOll involved ? !. 82. If your answer to (Qn. 80) is yes, in which 
Construction of communal land SWC 2. Co 
3. Develop ment of water supply and sanit 

nstruction of Roads 
ation 4.other (specify) 

Part X. Marketing 
83. Where do you se ll your farm products? (M 

I) On farm (loca l assembl er) 2) Taking to the 
3) Through service cooperatives 4) others (sp 

ultiple·answer possib le) 
loca l market 

ec ify) 
84. What is the nearest d istan ce to se ll your far m products? 
85. Have you faced any price change in the foo 
86 . What major market problem you observe in 

measur~ment at the 

market places 

, H igh food price in the market during food 

defic it season 

Other (specify) 

d shortage period ? I.Yes 2.No 
your area? Rank 

Ra n I, 
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Part Xl. Food consumption during last 14 days (for the person re:,ponsible for food 
preparation) 

L' d ~ d 87. 1St own 00 consumptIon during last 14 days 

I List of food items consumed Uni t P urchased Ow II Total 
in the last 14 days food in (Kg) production(Kg) quantity 

consumed 

Cereals 
Barley 

Besso 
Genfo 
Kollo 

Amiza 
/njera 
Kiua rJt WIieat ····' ;i' . : . 

Amiza 
Daba 
Nitro 
Ki[[a 

Gento 
Illjera 

Terr 
Illjera 
Amiza 

Kila 
. Field pea 

Nifro 
Wet 

' Sorgljum ' ,,, .. .!~i:! . \'I 

/Iliera 
Nifra 

Kita 

Genfo 
Haricot Beau -

Nitro 
Wet 

Safflower 
Wet 
Sesame 
Wet 

Noul! Wet 
Chick pea 

Kalla 
Livestock product .. 

• 
Meal 
Milk and milk producIs 
Egg 

Vegetables , 
~ 

Onion 
Cabbage 

,-~ 
... 
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i Potato I I 

[_T_on_la_t_~_th_e_r _fu_o_d_it_en_l ____ ~ ____ -L ________ L-__________ -L ______ ~ 
Appendix 7 Checklist for Informal snrvey 

Key informant interview and discussion:-

In depth di scussion is made on general and specific aspects of the farmi ng systems of 

Sekota woreda wi th the staffs of Agricultural and Development offi ce, Sekota Dry­

land Agricultural Center and elderly farmer~ . With the major emphas is on the 

-----tf<+ol~lo"''.'"ing-iSStIIes,-----------------------------------+-

1. Let's di scuss the following issues 

• the exten t of land degradation 

• major forms of land degradation 

• major canses ofland degradation 

• the peneption level of farmers about land degradation 

• the response of farmers to land degradation. 

2. Let's discuss what is food shortage means to you? What are the major causes? 

How households cope with the problem? 

3. How is the trend of crop production aild li vestock productivity in the area in 

general? I) Increasing 

the major causes? 

2) Decreas ing 3) No change. Discuss, What are 

4. Di scuss how land degradation (so il eros ion) relates with household food 

production. 

5. Discuss how land degradation (soil erosion) relates with household income. 

6. How do you see the safety net program and other food security programme? 

7. What is your comment conceming the planning, des igning and 

implementation of the safety net program str(ltegies (e.g. resettl ement) in the 

woreda? 

Thank you!!! 
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